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Mr. Gary L. Hooser, Director 
Office of Environmental Quality Control 
235 South Beretania Street, Suite 702 
Honolulu, Hawaii 96813 

Dear Mr. Hooser: 

SUBJECT: FINAL ENVIRONMENTAL IMPACT STATEMENT (EIS) FOR THE 
AUWAHI WIND FARM, LOCATED AT ULUPALAKUA RANCH, 
DISTRICTS OF HANA, KULA, AND KIHEI, ISLAND AND COUNTY OF 
MAUI, STATE OF HAWAII; TMK(S): (2) 1-9-001:006, (2) 2-1-002:001, 
(2) 2-1-002:002, (2) 2-1-003-050, (2) 2-1-003-054, (2) 2-1-003-999, 
(2) 2-1-004:006, (2) 2-1-004:016, (2) 2-1-004:017, (2) 2-1-004:018, 
(2) 2-1-004:049, (2) 2-1-004:071, (2) 2-1-004:106, (2) 2-1-004:999, 
(2) 2-1-005:023, (2) 2-1-005:030, (2) 2-1-005:045, (2) 2-1-005:055, 
(2) 2-1-005:057, (2) 2-1-005:077, (2) 2-1-005:095, (2) 2-1-005:100, 
(2) 2-1-005:108, (2) 2-1-008:001, (2) 2-1-008:131, (2) 2-1-008:999, 
(2) 2-1-009:001, AND (2) 2-1-009:999 (EIS 2011/0001) 

The Maui Planning Commission, at its regular meeting on August 9, 2011, ACCEPTED 
the Final EIS for the above project. Please publish the Final EIS in the August 23, 2011 issue of 
The Environmental Notice. 

We have attached a completed OEQC publication form, a completed Final EIS 
distribution list, and a hardcopy of the Final EIS. Also attached is a CD containing a PDF format 
of the Final EIS and publication form. An electronic file of the project summary will be emailed 
to your office separately. 

Thank you for your cooperation. If you have any questions, please contact 
Staff Planner Joseph Prutch at joseph.prutch@mauicounty.gov or at (808) 270-7512. 

Sincerely, 

~j.~ 
CLAYTON I. YOSHIDA, AICP 
Planning Program Administrator 

for WILLIAM SPENCE 
Planning Director 

250 SOUTH HIGH STREET, WAILUKU, MAUI, HAWAII 96793 
MAIN LINE (808) 270-7735; FACSIMILE (808) 270-7634 

CURRENT DIVISION (808) 270-8205; LONG RANGE DIVISION (808) 270-7214; ZONING DIVISION (808) 270-7253 
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Publication Form 
The Environmental Notice 

Office of Environmental Quality Control 

Instructions: Submit one hardcopy of the document along a with determination letter from the agency. 
On a compact disk, put an electronic copy of this Publication Form and a PDF of the FEIS. 

Name of Project: 

Applicable Law: 

Type of Document: 

Island: 

District: 

TMK: 

Permits Required: 

Name of Applicant or 
Proposing Agency: 

Address 
City, State, Zip 
Contact and Phone 

Approving Agency: 
Address 
City, State, Zip 
Contact and Phone 

Consultant 
Address 
City, State, Zip 
Contact and Phone 

Comments 

Auwahi Wind Farm 

Chapter 343, HRS 

Final Environmental Impact Statement 

Island of Maui 

Districts of Hana, Kula, and Kihei 

(2) 1-9-001 :006, (2) 2-1-002:001, (2) 2-1-002:002, (2) 2-1-003-050, (2) 2-1-003-
054, (2) 2-1-003-999, (2) 2-1-004:006, (2) 2-1-004:016, (2) 2-1-004:017, (2) 2-
1-004:018, (2) 2-1-004:049, (2) 2-1-004:071 , (2) 2-1-004:106, (2) 2-1-004:999, 
(2) 2-1-005:023, (2) 2-1-005:030, (2) 2-1-005:045, (2) 2-1-005:055, (2) 2-1-
005:057, (2) 2-1-005:077, (2) 2-1-005:095, (2) 2-1-005:100, (2) 2-1-005:108, (2) 
2-1-008:001, (2) 2-1-008:131, (2) 2-1-008:999, (2) 2-1-009:001, (2) 2-1-009:999 

Special Management Area Use Permit; County Special Use Permit; 
Conservation District Use Permit; State Incidental Take License; Federal 
Incidental Take Permit; Clean Water Act Compliance; Request for Use of State 
Lands; Use and Occupancy Agreement; County Right-of-Way Approval; Moving 
Permits; Notice of Proposed Construction of Alteration; Noise Permit; Air 
Permit; Well Construction and Pump Installation Permits; and Grading, Building 
and other Construction Permits. 

Auwahi Wind Energy LLC 
101 Ash St, HQ 14 
San Diego, California 92101 
Contact: Mitch Dmohowski 
(619) 696-2155 

County of Maui, Planning Commission 
250 South High Street 
Wailuku, Maui, Hawai'i 96793 
Contact: Joe Prutch 
(808) 270-7512 

Tetra Tech EC, Inc. 
737 Bishop Street, Suite 3020 
Honolulu, Hawai'i 96813 
Contact: Anna Mallon 
(808) 394-4109 

1750 SW Harbor Way, Suite 400 
Portland, Oregon 97201 
Contact: Alicia Oller 
(503)727-8072 

FEIS accepted by the Accepting Authority. There is no comment period. 

OEQC Publication Fenn 2011 



Project Summary: 
Auwahi Wind Energy LLC (Auwahi Wind) is proposing to construct a wind farm with a net generating 
capacity of approximately 21 megawatts (MW), augmented with a battery energy storage system. The 
proposed Project would also include an operations and maintenance facility and related infrastructure, a 
14.5-kilometer 34.5-kilovolt (kV) generator-tie line, an interconnection substation, a microwave 
communication tower, and a construction access route along existing public and private roadways. 

Of the 50 states, Hawai'i is the most dependent on imported energy. In 2005, approximately 95 percent 
of Hawai'i's primary energy was derived from imported fossil fuels such as petroleum and coal. In an 
attempt to alleviate its dependence on imported fuels, Hawai'i required HECO, and affiliate MECO, to 
generate renewable energy equivalent to 40 percent by 2030. Furthermore, the Global Warming 
Solutions Act of 2007 requires the Hawai'i greenhouse gas (GHG) emissions be reduced to levels at or 
less than 1990 levels by January 2020. 

The proposed Project would help to meet these regulations by providing clean, renewable wind energy 
for the island of Maui while displacing GHG emissions from fossil-fueled electrical generation. The 
proposed Project would also provide economic benefits to the local community through contributions into 
the economy, generation of new jobs, and introduction of a stable, long term source of tax revenue for 
the state and county. The power generated by the wind farm would provide long-term price stability for 
consumers. Additionally, 'Ulupalakua Ranch would continue to utilize the lands for cattle ranching 
operations. 

Auwahi Wind completed desktop and field-based analyses for biological, cultural, visual, air, and noise 
resources that could be potentially affected by the proposed Project. In general, Project-related impacts 
would be small relative to the benefits that the addition of renewable energy to MECO would provide. 
Where potentially significant impacts were identified, Auwahi Wind developed appropriate measures to 
avoid, minimize, and mitigate impacts. In all resource areas, neither significant cumulative impacts nor 
secondary impacts would result from Project construction or operations. While the No Action Alternative 
would avoid the environmental impacts identified in the EIS, it would not meet the objectives of the 
proposed Project including contributing to Hawai'i's Renewable Portfolio Standard, providing economic 
benefits to the local community, or providing long term displacement of GHG emissions from fossil-fueled 
electrical generation. 

OEQC Publication Form 2011 
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Project Summary 

Project Name: Auwahi Wind Farm Project 

Applicant and Project Owner: Auwahi Wind Energy LLC  
101 Ash St, HQ 14 
San Diego, California 92101 

Summary of Proposed Activity: Auwahi Wind Energy LLC is proposing to construct a 
wind farm with a generating capacity of approximately 21 
megawatts (MW), augmented with an energy storage system. 
The proposed Project would also include a substation, 
operations and maintenance facility and related infrastructure, 
a 34.5-kilovolt (kV) generator-tie line, an interconnection 
substation, and a construction access route along existing 
public roadways and pastoral roads (pastoral roads are 
collectively referred to as Pāpaka Road). 

Project Location: ‗Ulupalakua Ranch; Districts of Hāna, Kula, and Kihei; Maui, 
Hawai‗i 

Land Ownership: Private (‗Ulupalakua Ranch) 
State of Hawai‗i 
County of Maui 
Other Private (two parcels along Pāpaka Road) 

Tax Map Keys (TMK):  Wind Farm Site—(2) 1-9-001:006 

Generator-tie Line—(2) 1-9-001:006, (2) 2-1-009:001,  
(2) 2-1-009:999, (2) 2-1-008:001 

Pāpaka Road and Construction Access—(2) 2-1-002:001,  
(2) 2-1-002:002, (2) 2-1-003-050, (2) 2-1-003-054, (2) 2-1-
003-999, (2) 2-1-004:006, (2) 2-1-004:049, (2) 2-1-004:106, 
(2) 2-1-004:999, (2) 2-1-005:023, (2) 2-1-005:045, (2) 2-1-
005:055, (2) 2-1-005:077, (2) 2-1-005:108, (2) 2-1-004:071, 
(2) 2-1-004:017, (2) 2-1-004:018, (2) 2-1-005:030, (2) 2-1-
005:100, (2) 2-1-005:095, (2) 2-1-005:057, (2) 2-1-008:999, 
(2) 2-1-004:016, (2) 2-1-008:131 

Project Size: Footprint of Permanent Wind Farm Facilities—
approximately 27.5 hectares (68 acres) 

Generator-tie Line—approximately 14.5 kilometers (9 miles) 
long 

Pāpaka Road—approximately 7.4 kilometers (4.6 miles) long 

Hawai‗i Revised Statutes Use of state and county lands 



 

 

Chapter 343 Trigger: Use of state conservation district lands; issuance of an 
Incidental Take License 

Approving Agency: County of Maui, Planning Commission 
250 South High Street 
Wailuku, Maui, Hawai‗i 96793 
Contact: Joe Prutch 
(808) 270-7512 

Project Consultants:  Tetra Tech EC, Inc. 
737 Bishop Street, Suite 3020 
Honolulu, Hawai‗i 96813 
Contact: Anna Mallon  
(808) 394-4109 

1750 SW Harbor Way, Suite 400 
Portland, Oregon 97201 
Contact: Alicia Oller 
(503) 727-8072 
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SWPPP Storm Water Pollution Prevention Plan 

TESC Temporary Erosion and Sediment Control 
TMK  Tax Map Key 

UBC Uniform Building Code 
USACE U.S. Army Corps of Engineers 
U.S.C. United States Code 
USGS  U.S. Geological Survey 

V  voltage 

WTG  wind turbine generator 

ZVI Zone of Visual Influence 
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NOTES ON Formatting of the Final EIS 

The following notation has been used to show substantive differences between this document and 
the Draft Environmental Impact Statement: 

 Insertions are denoted by underlined text; 

 Deletions are lighter in color and denoted by strike-through. 

All changes in the text, whether insertions or deletions, are indicated by a revision bar in the outside 
margin of the changed page. In order to maintain legibility, formatting changes (such as revised 
headers and footers), updates to the table of contents with new page numbers and cross-references, 
changes to the publication date, revisions to the title page to reflect the fact that the document is a 
―Final‖ EIS, rather than a ―Draft‖ EIS, pagination adjustments, and other non-substantive changes 
are not marked. In some instances, a paragraph or selection within the EIS with substantial revisions 
was deleted and the revised paragraph or selection inserted in its entirety to maintain the reader‘s 
comprehension of important discussions. The convention to depict inserted tabular text does not 
easily lend itself for reviewing tables, and so inserted tabular information appears without an 
underline; however, deleted tabular information is shown as line strike-out.  

Revisions to figures, tables and appendices were made to the following: 

Figures 
Figure 1-2.  Project Map 
Figure 1-3. Land Ownership 
Figure 2-1.  Wind Farm Site 
Figure 2-2.  Cut-Away View of a Wind Turbine Generator 
Figure 2-3.   Wind Farm Site Straightened Road Alignment (Removed) 
Figure 2-7. Typical Gen-Tie Pole Structure 
Figure 2-8.  Construction Access Route (Now Figure 2-7) 
Figure 2-9.  Pi‗ilani Highway Bumps (Now Figure 2-8) 
Figure 3.2-1.  Topography 
Figure 3.3-1.  Soils 
Figure 3.3-2.  Land Study Bureau Agricultural Productivity Rating 
Figure 3.3-3.  Agricultural Lands of Importance 
Figure 3.4-5.  Flood Zone Map 
Figure 3.6-1.  Vegetation 
Figure 3.6-2.  Critical Habitat and Protected Areas 
Figure 3.7-1.  Potential Mitigation Sites (Now 3.7-2) 
Figure 3.7-1a. Blackburn‘s Sphinx Moth Associated Plants Within Wind Farm 
Figure 3.11-3.  Siemens SWT-3.0-101 Received Sound Levels (Now 3.11-1) 
Figure 3.13-1.  Wind Turbine Zones of Visual Influence 
Figure 3.13-2.  Generator-tie Line Zones of Visual Influence 
Figure 3.13-3.  Visual Simulation Key Observation Points 
Figure 3.13-4.  KOP 1: Existing and Simulated Views from Upcountry Pi‗ilani Highway 

Travelling East 
Figure 3.13-5.  KOP 2: Existing and Simulated Views from Upcountry Pi‗ilani Highway 

Travelling West 
Figure 3.14-1.  Maui Coastal Land Trust Conservation Easement 
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Figure 5-1.  State Land Use Districts 
Figure 5-2.  Special Management Area 
Figure 5-3.  Community Plan Boundaries 
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Table 2-3. Approximate Area to be Disturbed by Construction and Operations 
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Table 2-6. Estimated Construction Costs 
Table 2-7. Comparison of Route Alternatives (new) 
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(new) 
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under Consideration for Listing for the Auwahi Wind Project 

Table 3.7-4. Annual Indirect Take Estimate for Hawaiian Hoary Bat 
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EXECUTIVE SUMMARY 

This Final Environmental Impact Statement (EIS) for the Auwahi Wind Farm LLC (Auwahi Wind 
or Applicant) was prepared by the Applicant pursuant to the state of Hawai‗i environmental review 
process, as defined and required by Chapter 343 of the Hawai‗i Revised Statutes (HRS) and Title 11, 
Chapter 200 of the Hawai‗i Administrative Rules (HAR). The purpose of this document is to inform 
the public and the permitting agencies about the potential adverse and beneficial environmental 
impacts of the proposed Auwahi Wind Farm Project (proposed Project) and its alternatives; and to 
recommend mitigation measures that will avoid or reduce a significant adverse impact to the 
maximum extent possible. 

The purpose of the proposed Project is to provide clean, renewable wind energy for the island of 
Maui by December 2012. The proposed Project would provide economic benefits, by contributing 
to the local economy, generating new jobs, and providing a stable, long-term source of tax revenue 
for the state and county. The power generated by the wind farm would be sold to the Maui Electric 
Company (MECO) subsidiary of Hawaiian Electric Company (HECO) under a long-term, fixed 
base price contract with fixed annual escalation providing long-term price stability for consumers. 
The energy delivered by the proposed Project would help HECO meet its Renewable Portfolio 
Standard (RPS), established in HRS § 269-92 and the state of Hawai‘i goal of increasing energy 
independence through the development of additional sources of renewable energy. To accomplish 
this purpose, the Applicant proposes to construct and operate a new wind farm site on the Auwahi 
parcel of ‗Ulupalakua Ranch with a net generating capacity of 21 megawatts, augmented with a 
battery energy storage system. The proposed Project consists of an underground electrical collection 
system, an electric collector switchyard, an operations and maintenance (O&M) facility and related 
infrastructure, access roads, an approximately 14.5-kilometer (9-mile) 34.5-kilovolt generator-tie line, 
an interconnection substation, a microwave communication tower, and an approximately 43-
kilometer (27-mile) construction access route from the Port of Kahului on Maui that includes 
approximately 4.6 miles of Pāpaka Road.  

The EIS addresses alternatives to the proposed Project, including the No Action Alternative and 
nine alternatives that were eliminated from further consideration. The eliminated alternatives 
considered alternative wind farm locations in the Auwahi parcel; alternative wind farm sites in Maui, 
and alternative project components. Alternative project components included generator tie-line 
alternatives, alternative construction access routes, and alternative alignment for Pāpaka Road. This 
EIS also considered alternative means to meet the state‘s RPS and eliminated those alternatives, 
including alternative Project size, an off-shore wind farm alternative, a pumped storage hydropower 
alternative, and other alternative renewable energy sources. An alternative preliminarily identified as 
a viable alternative was subsequently dismissed if it was determined that the alternative would not 
meet the Project‘s Purpose and Need or the Project‘s objectives, listed in Section 1.2 and 1.3, 
respectively.  

Under the No Action Alternative, the wind farm would not be constructed and the Project 
objectives listed in Section 1.3 would not be met. However, this alternative establishes a baseline 
against which the proposed Project can be compared.  
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BENEFICIAL AND ADVERSE IMPACTS  

Auwahi Wind completed desktop and field-based analyses for biological, cultural, visual, air, and 
noise resources that could be affected by the proposed Project. Table ES-1 summarizes the types of 
impacts that could result from the proposed Project and the No Action Alternative and these are 
discussed in further detail in Chapter 3. In general, the analyses showed that impacts were small 
relative to the benefits that the proposed addition of renewable energy to MECO would provide. 
Where significant impacts were identified as likely or possible, Auwahi Wind developed appropriate 
measures to avoid, minimize, and mitigate impacts to the maximum extent practicable. In all 
resource areas evaluated, neither significant cumulative impacts nor secondary impacts would result 
from construction or operations of the proposed Project.  

While the No Action Alternative would avoid the environmental impacts identified in this EIS, the 
objectives of the proposed Project would not be met. The No Action Alternative would neither 
contribute to Hawai‗i‘s RPS nor provide economic benefits to the local community through 
contributions into the local economy, generation of new jobs, and introduction of a stable, long-
term source of tax revenue for the state and county. This alternative would also eliminate the long-
term displacement of greenhouse gas (GHG) emissions from fossil-fueled electrical generation that 
this proposed Project would provide. 

PROPOSED AVOIDANCE, MINIMIZATION, AND MITIGATION MEASURES 

In this EIS, Auwahi Wind evaluated potential impacts to sensitive environmental resources 
associated with the proposed Project. In many instances, impacts were deemed less than significant. 
In all cases where significant adverse impacts were identified, Auwahi Wind developed best 
management practices (BMPs) and mitigation measures that reduced the potential impact level to 
less than significant, thereby avoiding significant adverse impacts to sensitive environmental 
resources.  

The means by which Auwahi Wind reduced impacts included proposed Project design features such 
as BMPs to control storm water runoff and erosion, fugitive dust, and noxious vegetation; 
development of a Habitat Conservation Plan (HCP) for protected fauna; and development of 
specific Project-related plans, such as a Fire Management Plan and a Traffic Management Plan. 
Impacts to sensitive flora and fauna would be avoided, reduced, or mitigated by implementing 
construction timing restrictions, pre-construction surveys, and, in the case of incidental take, 
compensatory mitigation. The Applicant also incorporated design modifications into its proposed 
Project that avoid impacts to ceremonial and burial sites and would implement an Archaeological 
Monitoring Plan and Burial Treatment Plan to protect other ceremonial and burial sites potentially 
affected by the proposed Project. Proposed mitigation measures are described in detail for each 
resource listed in Chapter 3 of this EIS. Auwahi Wind would implement the avoidance, 
minimization, and mitigation measures recommended in this EIS and associated desktop and field-
based studies that support its conclusions. 

CONSISTENCY WITH LAND USE POLICIES AND PLANS 

This EIS takes into account the state and local land use policies and plans that apply to areas 
affected by the proposed Project. The State Land Use Law (HRS § 205-2) allows for wind-generated 
energy production for public, private, and commercial use. A Conservation District Use Permit 
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would be sought for the small portion of the proposed Project, specifically along Pāpaka Road, that 
is located within the Conservation District. The proposed Project would also require a County 
Special Use Permit from the Maui County Planning Commission. The proposed Project is located in 
a Special Management Area (SMA), a subset of the coastal zone that is regulated to ensure that 
activities are consistent with the objectives and policies of the Coastal Zone Management Agency 
and SMA guidelines. An SMA Use permit would be obtained from the County of Maui for the 
development of the proposed wind farm and a portion of Pāpaka Road and improvements to 
Upcountry Pi‗ilani Highway.  

The Maui County General Plan serves as long-term, comprehensive planning ―blueprint‖ for 
physical, economic, environmental development and cultural identity of Maui County. Themes of 
the Maui General Plan, currently under revision, include making Maui County more self-sufficient 
by limiting the amount of non-renewable energy used. The proposed Project is consistent with the 
Maui General Plan goals, policies, and objectives.  

Several community-based plans would also apply to the proposed Project, including the Hāna 
Community Plan, Makawao-Pukalani Community Plan, and Kihei-Mākena Community Plan. The 
wind farm site and much of the generator-tie line are within the boundaries of the Hāna Community 
Plan, which designates this area for agricultural use and preservation. In general, the proposed 
Project is consistent with these community plans. In some cases, temporary or permanent impacts 
to sensitive resources such as visual, cultural, and biological resources would result from 
construction or operations of the proposed Project; however, these impacts are either minimal or 
reduced to less than significant by the avoidance, minimization, and mitigation measures that the 
Applicant would implement. In other cases, the proposed Project would create a net benefit to the 
community, as recommended in the Hāna Community and Makawao-Pukalani-Kula Community 
Plans that call for alternative energy sources such as wind energy. Chapter 5 of this EIS evaluates the 
land use policies and plans that would be affected by the proposed Project. 

This EIS also satisfies the Hawai‗i Division of Forestry and Wildlife/Board of Land and Natural 
Resources (DOFAW/BLNR) Chapter 343 requirements with respect to the issuance of an 
Incidental Take License (ITL) under HRS § 195D and approval of the associated HCP for federally 
listed wildlife species potentially impacted by the Project. Section 3.7 of this EIS describes and 
analyzes the impacts of the take to be authorized by the ITL, and the impacts associated with 
implementation of the conservation measures in the HCP. Thus, DOFAW/BLNR will rely upon 
this EIS when taking final action on Auwahi Wind‘s HCP and ITL. 

OTHER CHAPTER 343 TOPICS 

Wind energy is an abundant, infinitely renewable resource. Generation and integration of wind 
energy into the electric grid decreases fossil fuel consumption, thereby reducing GHG emissions, 
particulate-related health effects, and other forms of pollution associated with coal or diesel fuel 
electric generation. Power generated from the proposed Project would help to reduce price volatility 
associated with the cost of energy to the County of Maui. The proposed Project would demonstrate 
how renewable energy uses can coexist with agricultural and ranching uses in rural Maui. 
Furthermore, the proposed Project would provide economic benefits by contributing to the local 
economy, generating new jobs, and providing a stable, long-term source of tax revenue for the state 
and county. Objectives and policies of the Maui County General Plan, and the Hāna and Makawao-
Pukalani-Kula Community Plans would also be accomplished. 
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Construction and operations of the proposed Project do not preclude other uses on the land. Once 
the proposed Project is developed, ‗Ulupalakua Ranch would continue to use the parcel for cattle 
pasture as it has done for decades. At the end of the approximately 20-year life of the proposed 
Project, there are several options that could be implemented, such as construction of new electric 
generation facilities and renegotiating the Power Purchase Agreement, or removal and 
decommissioning of the existing facilities and returning the land to its original condition to the 
extent possible.  

Construction of the proposed Project would require the use of non-renewable resources used in the 
manufacturing of Project components, construction materials, and fuel consumed during 
construction and O&M of the proposed Project. However, to the extent feasible, waste generated 
during construction as well as O&M would be recycled.  

The potential for an environmental accident is low. To further reduce the likelihood of adverse 
impacts associated with an environmental accident, Auwahi Wind would implement a Hazardous 
Materials and Waste Management Plan that details use, storage, disposal, and emergency response 
procedures; a Spill Prevention, Containment, and Countermeasures Plan that outlines prevention, 
response, containment, reporting, and cleanup procedures as well as worker training, inspection, and 
emergency response procedures; best management practices; and a Site Safety Handbook to retain 
on-site. Implementation of these plans and procedures would reduce the likelihood of an 
environmental accident and minimize the impact of any such accident.  

There is a potential for adverse impacts to archaeological and cultural resources that cannot be 
avoided, although proposed Project design changes have greatly reduced these impacts. On June 27, 
2011, the State Historic Preservation Districtivision approved the Archaeological Inventory Survey, 
appended to this EIS. Per HRS § 6E (Historic Preservation), consultation with the State Historic 
Preservation Division, Maui Island Burial Council, and other interested parties is ongoing. In 
addition, there is a potential for adverse impacts to threatened and endangered fauna species. 
Measures are being taken to reduce these impacts and applicable consultations are underway with 
the Division of Forestry and Wildlife and U.S. Fish and Wildlife Service.  

RATIONALE FOR PROCEEDING 

The addition of this wind-generated energy Project would further diversify Maui‘s power supply and 
contribute to the state‘s energy independence and security, as well as help to meet the state‘s 
established regulatory requirements and initiatives. In addition, the specific location of the proposed 
Project would provide further geographic diversity to Maui‘s power supply and thereby improve the 
overall reliability of the system. 

PARTIES CONSULTED 

Early coordination meetings with agencies, ‗Ulupalakua Ranch management, and neighboring 
communities began in 2007 when this Project was first proposed. Stakeholders consulted before and 
during the development of the environmental impact statement preparation notice/environmental 
assessment (EISPN/EA) and Draft EIS are listed in Chapter 7. The EISPN/EA was distributed to 
federal, state, and local agencies; federal and state legislators; businesses and community 
organizations; libraries; and other interested parties for review between March 23 and April 22, 2010. 
A media advisory notice was published in advance of the two public meetings held on April 21 in 
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Kihei and April 22 at ‗Ulupalakua Ranch during the EISPN/EA comment period. Comments from 
37 stakeholders were received during the comment period.  

The Draft EIS was published in the Office of Environmental Quality Control‘s Environmental Notice 
on March 8, 2011. Although the comment period closed on April 21, 2011, Auwahi Wind continued 
to accept comments on the Draft EIS through mid-May. There were several opportunities to 
provide public input. Public testimony was accepted at the Maui Planning Commission meeting on 
March 22, 2011. In addition, Auwahi Wind held public meetings on April 12 in Kihei and April 13, 
2011, at ‗Ulupalakua Ranch to provide information about its proposed Project to the community 
and receive comments from affected stakeholders. Approximately 90 members of the public 
participated in these meetings. In all, 68 comment letters were received from federal, state, and local 
agencies, as well as local businesses, community members, and other affected stakeholders. Of the 
68 letters received and comments received at the public meetings, Auwahi Wind recognized 241 
discrete comments. Nearly half of all comments reflected concern about impacts to transportation 
and traffic posed by the preferred construction access route; many of these comments also asked 
Auwahi Wind to further evaluate alternatives to the preferred construction access route. This Final 
EIS was revised to address these and all comments received for the proposed Project. Comments on 
the Draft EIS and responses are included in Appendix K of this Final EIS. 

Additional meetings were held with community members and stakeholders. A list of consulted 
parties is provided in Section 7 of this Final EIS.  

Other outreach activities conducted by Auwahi Wind include a Project web page and development 
of an informational brochure to provide to interested parties at stakeholder meetings as well as at 
larger community events.  
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Table ES-1.  
Construction and Operations Impacts 

EIS 
Section 

Impact 
Topic Preferred Alternative Measures to Reduce Adverse Impacts No Action Alternative 

CONSTRUCTION IMPACTS 

3.1 Climate Construction activities would have no impact on 
temperature, rainfall, humidity, or aspects of the 
wind regime. 

No measures are proposed. Climate characteristics 
would remain unchanged. 

3.2 Geology and 
Topography 

Construction activities would not be impacted by 
geologic hazards and would not result in increased 
exposure of people or structures to geologic 
hazards. Construction activities would have a 
temporary effect on landscape function through 
ground excavation, filling or leveling. 

Use best management practices (BMPs) to 
minimize potential effects of ground 
disturbance on landscape function. 
Following construction, ground surfaces, 
other than those required for O&M will be 
restored and revegetated. 

There would be no 
ground-disturbing 
activities; therefore, there 
would be no potential to 
alter the landscape or 
increase exposure to 
geologic hazards. 

3.3 Soils Ground-disturbing activities could increase the 
potential for soil erosion.  

Use standard storm water BMPs to reduce 
the risk of erosion. 

There would be no 
ground-disturbing 
activities; therefore there 
would be no potential to 
disturb soils or increase 
erosion. 

3.4 Natural 
Hazards 

Construction could be adversely affected by a 
natural hazard such as a hurricane or earthquake. 
There is a very low risk of wildfires related to the 
use of vehicles and electrical equipment and 
increased human presence during construction. The 
Project is in an area of a lava-flow hazard rated as 
zone 2, and there is the possibility that Haleakalā 
could erupt even though it is not currently active.  

Implementation of a Fire Management 
Plan to reduce the wildfire risk. Safety 
procedures in the Site Safety Handbook 
will be implemented in a natural hazard 
event. 

No impacts related to 
natural hazards would 
occur under the No 
Action Alternative because 
conditions would remain 
unchanged. 
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EIS 
Section 

Impact 
Topic Preferred Alternative Measures to Reduce Adverse Impacts No Action Alternative 

3.5 Hydrology 
and Water 
Resources 

During construction, 25,000up to 60,000 gallons per 
day of water would be required for dust and 
emergency fire suppression. This water may come 
from an on-site well that taps into the Lualailua 
aquifer or would be trucked in from an off-site 
water source located in Mākena. The use of 
hazardous materials such as fuels, lubricants, 
cleaning solvents, and paints during construction 
could pose a hazard to groundwater quality. Ground 
disturbance during construction would increase the 
potential for sediment and other pollutants to be 
transported in storm water runoff into receiving 
surface waters.  

The Applicant will prepare a Project Spill 
Prevention, Containment, and 
Countermeasures (SPCC) Plan, which will 
reduce potential impacts to groundwater. 
The Applicant will also prepare a Project 
Storm Water Pollution Prevention Plan 
(SWPPP), which will include BMPs to 
reduce impacts to hydrology, drainage, and 
surface waters.  

There would be no 
ground-disturbing 
activities; therefore, there 
would not be any potential 
to disturb drainage 
patterns and groundwater 
recharge in the area. 

3.6 Vegetation Construction would result in vegetation clearing for 
installation of Project facilities. Construction would 
not significantly affect botanical resources, given the 
general degradation of the habitat and minimal 
distribution of rare intact native communities within 
the Region of Influence (ROI). Ground disturbance 
and vehicular traffic have the potential to result in 
an increase in noxious plant species distribution.  

One Two endangered, one candidate for federal 
listing, and one species of concern were 
documented in the wind farm site. One Two species 
of concern was were documented adjacent to the 
construction access route. One endangered plant 
species and one candidate plant species were 
documented within the generator-tie line corridor.  

Areas temporarily disturbed during 
construction will be revegetated using 
native plants or approved weed-free seed 
mixes. Invasive plant species distribution 
will be minimized through the 
implementation of standard BMPs. 
Implementation of a Fire Management 
Plan will reduce the risk of fire. Listed 
plant species will be flagged, fenced, and 
avoided during construction. Rare native 
plants will be avoided to the extent 
possible. 

Under the No Action 
Alternative the Project 
would not be constructed; 
therefore, there would be 
no adverse effect on 
vegetation or special status 
and rare plant species. 
Vegetation communities 
would not have the 
beneficial effect of habitat 
restoration associated with 
wildlife mitigation. 
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EIS 
Section 

Impact 
Topic Preferred Alternative Measures to Reduce Adverse Impacts No Action Alternative 

3.7 Wildlife The Project has been sited to avoid restoration and 
conservation activities on the ‗Ulupalakua Ranch 
(Auwahi Forest Restoration Project), areas of native 
vegetation, and the dryland forests within the 
Kanaio Natural Area Reserve (NAR).  

Collisions with construction equipment may result 
in injury or mortality of avian, bat, and invertebrate 
species. Increased on-site noise and human presence 
during construction may disturb wildlife. Project 
construction would result in very small reductions 
of habitat potentially used by the Hawaiian short-
eared owl and Pacific golden plover. There are five 
four state and federally listed wildlife species 
(Hawaiian petrel, Hawaiian hoary bat, Newell‘s 
shearwater, Blackburn‘s sphinx moth, and nēnē) 
with the potential to be incidentally affected by the 
Project. The yellow-faced bee, currently under 
consideration for federal listing, may also have the 
potential to be affected by construction of the 
Project. 

Implementation of BMPs for weed control 
and revegetation of disturbed areas with 
native species or pastureland vegetation will 
minimize the introduction or spread of 
weeds.  

Auwahi Wind is developing a Habitat 
Conservation Plan (HCP) for an Incidental 
Take Permit (ITP)/Incidental Take License 
(ITL) issued by the U.S. Fish and Wildlife 
Service (USFWS) and Division of Forestry 
and Wildlife (DOFAW), respectively. The 
proposed Project avoids and minimizes 
impacts to wildlife by adhering, where 
reasonably possible, to the voluntary Wind 
Turbine Guidelines Advisory Committee‘s 
March 2010 recommendations for site 
development and BMPs. Species-
appropriate mitigation measures will be 
implemented to compensate and provide a 
net conservation benefit for impacts to listed 
species. For the Hawaiian petrel, Hawaiian 
hoary bat, and Blackburn‘s sphinx moth, and 
yellow-faced bee, mitigation measures will 
include protection, restoration, or 
management of suitable habitat or 
contributions to agency-recommended 
monitoring or research programs. Auwahi 
Wind will contribute funding to an 
appropriate management/research program 
to mitigate potential impacts to Newell‘s 
shearwater and nēnē. Pre-construction 
surveys and relocation of Blackburn‘s sphinx 
moths, construction restrictions to avoid 
impacts to seabirds, and avoidance of 
disturbance of bat roosting trees also will 
avoid and minimize impacts to wildlife. 

The No Action Alternative 
would have no new 
adverse direct or indirect 
effects on any wildlife 
species. However, under 
the No Action Alternative 
there would be no 
contribution to habitat 
restoration and 
management efforts, 
which would result in 
continued degradation of 
wildlife habitats over time. 
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EIS 
Section 

Impact 
Topic Preferred Alternative Measures to Reduce Adverse Impacts No Action Alternative 

3.8 Archaeological 
and Cultural 
Resources 

Construction could have direct adverse impacts to 
80 sites associated with the Project, including 12 
burial sites historic properties in the Area of 
Potential Effect (APE).  

The Applicant is developing mitigation 
plans and is in the process of submitting 
these plans  for review by the State 
Historic Preservation Division, and 
consulting parties and will ensure that 
approved mitigation plans are 
implemented prior to construction. 
Auwahi Wind‘s contractor will implement 
an approved Historic Properties 
Treatment Plan, an Archaeological 
Monitoring Plan, and a Burial Treatment 
Plan to protect identified burial and 
ceremonial sites. 

The No Action Alternative 
would have no adverse 
effect on historic 
properties or other 
archaeological and cultural 
resources.  

3.9 Transportation 
and Traffic 

Construction would require increased use of the 
harbor, highways, and roadways along the 
construction access route. Temporary modifications 
of overhead transmission lines or  traffic lights and 
tree trimming could be necessary along the 
construction access routes. Road improvements 
along Pāpaka Road would be necessary to 
accommodate the transport of oversized and heavy 
equipment. Damage to roads or infrastructure may 
occur as a result of equipment or material deliveries. 
Short-term congestion could result from transport 
of the superloads. The transport, staging, and 
storage of the wind turbine generator (WTG) 
components have the potential to impact Honolulu 
and Kahului harbor facilities and operations in the 
short term.  

A traffic management plan will be 
implemented to minimize traffic and 
transportation infrastructure impacts. 
Superload deliveries will be scheduled 
during off-peak times and coordinated 
with the Hawai‗i Department of 
Transportation (HDOT) and County of 
Maui Department of Public Works (DPW) 
to minimize inconvenience to the 
passenger vehicles and buses. Continued 
coordination with HDOT Harbors 
Division-Honolulu and Maui District 
offices will avoid or minimize traffic 
congestion and delays in the harbor. 

No impacts to 
transportation and traffic 
are expected under the No 
Action Alternative because 
traffic conditions would 
remain unchanged. 



Executive Summary 

ES-10 FINAL ENVIRONMENTAL IMPACT STATEMENT, AUWAHI WIND FARM AUGUST 2011 

EIS 
Section 

Impact 
Topic Preferred Alternative Measures to Reduce Adverse Impacts No Action Alternative 

3.10 Hazardous 
and Regulated 
Materials and 
Wastes 

Construction of the Project would involve the 
routine transport, use, storage, and disposal of 
hazardous materials. There is a very low risk of 
vandalism at the site.  

The Applicant will prepare and implement 
a Hazardous Materials and Waste 
Management Plan (HMWMP) for 
hazardous materials management. The 
Applicant will comply with regulatory 
requirements and implement BMPs for 
handling hazardous materials. The 
Applicant will prepare and implement a 
SPCC Plan to address accidental releases 
and spills. Compliance with the Site Safety 
Handbook will minimize risks of 
exposure. Site security is sufficient to 
prevent vandalism.  

Under the No Action 
Alternative, no hazardous 
materials would be 
transported, stored, used, 
or disposed of at the site; 
therefore, there would be 
no impacts. 

3.11 Noise Project construction may cause short-term but 
unavoidable noise impacts depending on the 
activity, type and condition of equipment, and 
distance to receiver. Blasting may be required. 
Construction would generate traffic on public 
roadway that would have potential noise effects. 

Auwahi Wind will notify the surrounding 
community in advance of the construction 
schedule and resolve any complaints or 
concerns from construction noise. Noisy 
construction activities will be conducted 
between 7:00 a.m. and 6:00 p.m. 10:00 
p.m., unless further restricted by a Hawai‗i 
Department of Health (HDOH) noise 
permit. The Applicant will coordinate with 
individual landowners regarding the 
operation of construction-related vehicles 
on private site access roadways.  

Under the No Action 
Alternative, no 
construction-related noise 
would be generated.  
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3.12 Air Quality Project construction would require the operation of 
heavy equipment and construction vehicles as well 
as vehicle traffic to and from the Project associated 
with construction worker commutes and heavy 
trucks delivering construction materials and facility 
components. Construction equipment and 
construction-related vehicle traffic would be a 
source of greenhouse gas (GHG) emissions. 
Construction truck traffic and the operation of 
heavy construction equipment and its associated 
exhaust would increase diesel exhaust emissions and 
would suspend dust and other construction-related 
particles in the air.  

The Applicant‘s contractor will implement 
a dust control program throughout the 
construction period. The Project will be in 
compliance with state and federal ambient 
air quality standards. 

The No Action Alternative 
would avoid all air quality 
and GHG emissions 
associated with 
construction activities. The 
No Action Alternative 
would not have the 
beneficial long-term effect 
of displacing GHG 
emissions associated with 
fossil fuels. 

3.13 Visual 
Resources 

The Project is in a low-density rural area. Visual 
impacts during construction are expected to be 
minor and short-termless than significant. Dust 
could be temporarily generated during site clearing 
and grading activities and the movement of heavy 
vehicles and equipment along local roads. 

The Applicant‘s contractor will keep 
construction time to a minimum, 
implement active dust suppression 
measures, remove construction debris, 
locate construction staging and storage 
areas away from local roads, revegetate 
temporarily disturbed areas, and comply 
with all required setbacks from roads and 
residences to minimize visibility. 

Under the No Action 
Alternative, there would 
be no impacts to visual 
resources associated with 
construction activities.  

3.14 Surrounding 
Land Use and 
Agriculture 

Impacts to land use during the construction phase 
of the Project would include short-term disruption 
to ranching and cattle grazing within the site. See 
Section 3.3 regarding impacts to agricultural lands. 

No measures are proposed. No impacts to land use are 
expected under the No 
Action Alternative because 
conditions and activities 
would remain unchanged. 
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3.15 Public and 
Construction 
Safety 

Potential safety issues during construction are 
associated with public access to the Project and 
accidents or injuries of construction workers. 
Workers and the general public could be injured 
from the movement of construction vehicles, 
equipment and materials. 

A Site Safety Handbook and Fire 
Management Plan, implemented prior to 
the start of construction, will include 
construction safety measures and identify 
requirements for temporary fencing 
around staging areas, storage yards, and 
excavations to control and restrict public 
access to the construction area. Standard 
construction BMPs will be implemented to 
reduce the potential for accidents or 
injuries. See Section 3.10 regarding 
hazardous materials handling. 

Under the No Action 
Alternative, conditions 
affecting public safety 
would remain as they are 
under existing conditions.  

3.16 Socioeconomic 
Characteristics 

The Project does not conflict with any general or 
community plan goals intended to account for 
population growth. The Project would have a short-
term beneficial impact by generating approximately 
150 50 - short-term construction jobs and 
contributing approximately $62.25 million of 
construction expenditures to the local economy. For 
every direct dollar spent, $1.27 in indirect impact 
economic impact is expected. 

No measures are proposed. The economic gains from 
the construction of the 
Project would not occur 
under the No Action 
Alternative. This would be 
a minor negative impact 
on the local economy. 
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3.17 Public 
Infrastructure 
and Services 

The electricity required to operate the modular 
office space on-site would be minimal. Waste from 
constructing the Project would not cause significant 
impacts to the existing waste disposal facilities or 
exceed the capacity of the facilities. During 
construction the wastewater from portable toilets 
would be minimal, and the existing treatment and 
disposal facilities have adequate capacity to 
accommodate the temporary increase in sanitary 
wastewater. Fire, police, and emergency services are 
all available, and construction of the proposed 
Project is not expected to significantly impact the 
current service levels. Existing health care and 
emergency services are expected to be adequate to 
accommodate illness or injuries from construction-
related incidents. 

No measures are proposed. Under the No Action 
Alternative, conditions 
affecting public 
infrastructure and services 
would remain as they are 
currently. 

OPERATIONS IMPACTS 

3.1 Climate The Project would have a beneficial impact on the 
climate by replacing energy generated by the 
combustion of fossil fuels, thereby reducing 
emissions of GHGs. 

No measures are proposed. Under the No Action 
Alternative, climate 
characteristics would 
remain unchanged. The 
potential for reduction in 
GHGs would not occur.  

3.2 Geology and 
Topography 

During operations, the proposed Project would be 
maintained by grading and compacting to minimize 
erosion. After construction, only 20 33 percent of 
the total areas disturbed by the Project would be 
permanently affected during the operations and 
maintenance (O&M) phase. 

No measures are proposed. Under the No Action 
Alternative, there would 
be no ground-disturbing 
activities; therefore, there 
would be no impact on 
geology and topography 
resources. 
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3.3 Soils Features to control storm water and minimize 
erosion are included in the Project site design and 
engineering.  

During operations, the proposed Project would be 
maintained in good condition to prevent adverse 
effects on soil resources. In the event of a major 
component replacement, heavy equipment would be 
used that could result in soil disturbance and 
erosion.  

No specific mitigation measures are 
proposed; however, BMPs similar to those 
used during construction will be followed, 
reducing soil impacts to less than 
significant. 

Under the No Action 
Alternative, there would 
be no ground-disturbing 
activities; therefore, there 
would be no impact on 
soils or potential to 
increase erosion. 

3.4 Natural 
Hazards 

In rare events, a WTG collapse or dropped/thrown 
rotor blade during a natural hazard such as 
hurricanes or tropical storms may occur. No portion 
of the proposed Project is within the Civil Defense 
Tsunami Evacuation Zone. The Project is in an area 
of a lava-flow hazard rated as zone 2, and there is 
the possibility that Haleakalā could erupt even 
though it is not currently active. Maui is designated 
as seismic zone 2B. Most of tThe Project is in Flood 
Zone X, which is assigned to those areas that are 
determined to be outside the 1 percent annual 
chance floodplain. A small portion of the wind farm 
site is in Flood Zone A, meaning no Base Flood 
Elevations have been determined. 

WTGs that would be installed for this 
Project are designed to operate in winds 
up to 89 kilometers per hour (55 miles per 
hour) and stop at wind speeds in excess of 
89 kilometers per hour (55 miles per 
hour). The wind farm is designed to 
withstand earthquakes per the applicable 
building codes for Maui‘s seismic zone 2B 
and the Design Site Class B under the 
International Building Code (2006 
Edition). WTGs are designed with 
lightning receptors and are grounded to 
mitigate the effects of a lightning strike. 
Implementation of a Fire Management 
Plan will reduce the wildfire risk. A flood 
development permit would be obtained 
prior to construction if necessary for the 
portion of the Project in Flood Zone A. 

No impacts related to 
natural hazards would 
occur under the No 
Action Alternative because 
conditions would remain 
unchanged. 
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3.5 Hydrology 
and Water 
Resources 

The Project would result in a small increase in the 
amount of new impervious (concrete) (1.1 2.4 
hectares [2.8 6 acres]) and semi-impervious 
(aggregate) (15.1 31 hectares [37.3 77 acres]) 
surfaces in the ROI. If water for the O&M building 
is sourced from an on-site well, the Project would 
result in a very minor increase in demand but would 
not measurably reduce the quantity of available 
ground water.  
During O&M, approximately 529 gallons per day 
would be required for on-going operations, mostly 
to service employees at the O&M building. This 
water may come from an on-site well that taps into 
the Lualailua aquifer or would be trucked in from a 
location in Mākena. 

Because very little impermeable surface 
would be added, the Project would not 
substantially increase the volume of storm 
water runoff that reaches established 
watercourses. Implementation of the 
Project SPCC Plan will reduce potential 
impacts to groundwater. The Project 
SWPPP will include BMPs to reduce 
impacts to hydrology, drainage, and 
surface waters.  

There would be no 
ground-disturbing 
activities; therefore, there 
would not be any potential 
to disturb drainage 
patterns and groundwater 
recharge in the area. 

3.6 Vegetation During operations, vegetation would be 
permanently removed for Project facilities. Routine 
maintenance activities would have minimal impacts 
to vegetation. In the event of a major component 
replacement, heavy equipment and the use of access 
roads, crane pads, and staging areas would be 
necessary, with resulting potential disturbance to 
vegetation. Operations activities could result in the 
introduction and spread of invasive species or a very 
minor increased risk of fire. Routine maintenance 
activities could potentially disturb special status or 
rare plant species. 

Invasive plant species distribution will be 
minimized through the implementation of 
standard BMPs. Implementation of a Fire 
Management Plan will reduce the risk of 
fire and any potential indirect effects on 
special status or rare plants. 

Under the No Action 
Alternative the Project 
would not be built; 
therefore, there would be 
no effect on vegetation or 
special status and rare 
plant species. 
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3.7 Wildlife The Project would result in a permanent loss of 
primarily degraded wildlife habitat where vegetation 
removal is associated with permanent structure 
placements. Non-listed avian species, including 
those protected by the Migratory Bird Treaty Act 
(MBTA), have the potential to collide with 
operating WTGs or other Project structures such as 
the generator-tie line. 

 

Because they fly low over the ground, there is a 
potential for Hawaiian short-eared owls to collide 
with maintenance vehicles while foraging. It is 
possible that Pacific golden plovers could collide 
with the WTGs during flights during periods of 
poor visibility. Potential direct impacts to Hawaiian 
petrels include collision with WTGs or other Project 
facilities when flying to and from the colony. There 
is potential for Hawaiian hoary bats to collide with 
WTGs or succumb to barotrauma while foraging. 

Collisions with Project components will be 
avoided and minimized by burying on-site 
collection lines, installing bird flight 
diverters on the generator-tie line and met 
tower guy wires, and flagging met tower 
guy wires. On-site lighting at the O&M 
building, collector switchyard, and 
interconnection substation will be 
minimized; a Federal Aviation 
Administration (FAA) endorsement of a 
minimal WTG lighting plan to reduce the 
likelihood of attracting or disorienting 
seabirds will be requested. To minimize 
impacts to the Hawaiian hoary bat, 
suitable roosting trees will not be removed 
or trimmed between May 15 and August 
15 or disturbed during the bat breeding 
season. Standard BMPs will be 
implemented to minimize the spread of 
invasive, non-native plants, and disturbed 
areas will be replanted with native or 
naturalized plant species to minimize 
reductions in native habitat of the 
Blackburn‘s sphinx moth. Auwahi Wind is 
developing an HCP for an ITP/ITL to be 
issued by the USFWS and DOFAW. The 
Applicant will provide mitigation that will 
provide a net conservation benefit for the 
affected species such as funding measures 
associated with protection, management, 
and/or restoration of habitat for or 
research/monitoring associated with these 
species. 

The No Action Alternative 
would have no new 
adverse direct or indirect 
effects on any wildlife 
species. However, under 
the No Action Alternative 
there would be no 
contribution to 
conservation, 
management, or 
restoration efforts, which 
would result in continued 
degradation of wildlife 
habitats over time. 
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3.8 Archaeological 
and Cultural 
Resources 

The access roads for O&M of Project facilities 
could have an indirect adverse effect on 
archaeological and cultural resources by providing 
access to resources that were previously difficult to 
reach. This could allow increasing vandalism and 
theft of eligible resources. 

Measures to minimize theft and vandalism 
at recorded historic properties would 
include fencing of sites, development of a 
Worker Environmental Awareness 
Program for Project O&M team workers, 
and regularly schedule monitoring and 
patrolling of significant resources. 

The No Action Alternative 
would have no adverse 
effect on historic 
properties or other 
archaeological and cultural 
resources.  

3.9 Transportation 
and Traffic 

There would be long-term beneficial impacts to the 
transportation system because the Project would 
improve some roads and provide improved access 
to private properties along Pāpaka Road.  

No mitigation measures are proposed. No impacts to 
transportation and traffic 
are expected under the No 
Action Alternative because 
traffic conditions would 
remain unchanged. 

3.10 Hazardous 
and Regulated 
Materials and 
Wastes 

Hazardous materials would be stored in the O&M 
building and used at each WTG and at the 
interconnection substation. and at the collector 
switchyard. Each of the 15 8 WTG sites would have 
a gear box with 64 gallons of hydraulic and 
lubricating oils and a transformer with 522 gallons 
of mineral oil. The new collector switchyard would 
have three breakers that collectively contain 
approximately 4,000 gallons of mineral oil. There is 
potential for worker exposure to chemicals 
exceeding Occupational Safety and Health 
Administration limits. 

The Project O&M phase will comply with 
all applicable federal, state, and local laws, 
ordinances, regulations, and permits. The 
HMWMP will be updated with 
information about hazardous materials 
pertaining to the O&M phase. Auwahi 
Wind will implement BMPs for managing 
hazardous materials, and provide 
appropriate maintenance or control 
measures to avoid or manage leaks and 
spills. Auwahi Wind will update the SPCC 
Plan with information pertaining to the 
O&M phase and implement BMPs for 
spill prevention, response, containment, 
and reporting. Site Safety Handbook will 
be periodically updated for O&M activities 
and detail proper waste storage and 
disposal procedures. 

Under the No Action 
Alternative, no hazardous 
materials would be 
transported, stored, used, 
or disposed of at the site; 
therefore, there would be 
no impacts. 
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3.11 Noise Acoustic modeling demonstrates that the Project 
has been adequately designed to meet the Hawai‗i 
Community Noise Standards at all existing Noise 
Sensitive Receptors. 

No measures are proposed. Under the No Action 
Alternative, no noise 
would be generated.  

3.12 Air Quality The Project would have the beneficial impact of 
displacing GHG emissions produced by fossil fuel 
power sources. Also, the Project would offset all of 
the GHG emissions generated from Project 
construction. 

No measures are proposed. The No Action Alternative 
would not have the 
beneficial long-term effect 
of displacing GHG 
emissions associated with 
fossil fuels. 

3.13 Visual 
Resources 

Existing views from various locations near the 
Project would be altered to varying degrees by 
installation of the WTGs and generator-tie line. The 
WTGs would be visible mainly from areas south of 
the ‗Ahihi-Kina‗u NAR to the Haleakalā National 
Park ridgeline, and immediately around the Project. 
Other likely areas of high visibility for the WTGs 
are limited to the South Maui coastline to the west 
of the site and along the Hoapili Trail to the south 
of the site. Areas of high visibility for the generator-
tie line are scattered throughout the southwestern 
portion of the island of Maui. The primary sensitive 
viewer groups with visibility of the WTGs and 
generator-tie line would be travelers on Upcountry 
Pi‗ilani Highway. 

The Project occurs in a low-density rural 
area and avoids significant aesthetic 
impacts requiring mitigation. The Project 
complies with all required setbacks from 
roads and residences; and will use WTGs 
with uniform design, speed, color, height, 
and rotor diameter; WTGs will be aligned 
in strings for uniformity; much of the 
electrical collection system will be 
underground; a low-reflectivity finish for 
substation equipment will be used to 
minimize its visibility; dull gray porcelain 
insulators will be used to reduce insulator 
visibility; and WTGs that must be 
equipped with lights will be kept to the 
minimum for FAA safety. 

Under the No Action 
Alternative, there would 
be no impacts to visual 
resources associated with 
operations of the Project. 
The existing visual 
landscape would persist in 
the current state subject to 
future land use changes 
and development. 

3.14 Surrounding 
Land Use and 
Agriculture 

Because the Project would be compatible with 
ongoing ranching activities and is consistent with 
the state and county regulations, plans and 
objectives, once a County Special Use Permit is 
obtained, it is expected to have a less than 
significant impact on land use. 

No measures are proposed. No impacts to land use are 
expected under the No 
Action Alternative because 
conditions and activities 
would remain unchanged. 
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3.15 Public and 
Construction 
Safety 

WTG safety hazards include tower collapse and 
blade throw. The threat of fire associated with the 
operation of WTGs could result from the electrical 
collection system and generator-tie lines, the storage 
and use of flammable materials and equipment, and 
malfunction of the WTGs. 

Implementing the measures in the Site 
Safety Handbook and designing the 
WTGs per industry specifications and 
standards will minimize the potential for 
tower collapse and blade throw. Auwahi 
Wind has developed an FMP to mitigate 
the already low risk of fire. See Section 
3.10 regarding the SPCC Plan. 

Under the No Action 
Alternative, conditions 
affecting public safety 
would remain as they are 
under existing conditions.  

3.16 Socioeconomic 
Characteristics 

The Project would result in beneficial impacts 
related to employment and electricity rates. There 
would be approximately five full-time jobs for 
skilled operators to operate the wind farm and 
maintain the WTGs and generator-tie lines. Energy 
generated from the wind farm would be provided to 
rate payers at a fixed price through a Power 
Purchase Agreement. 

No measures are proposed. Under the No Action 
Alternative, existing 
conditions would not 
change; however, the 
economic gains from the 
development of the 
Project would not occur. 
Therefore, there would be 
minor, negative effects on 
the local economy. 

3.17 Public 
Infrastructure 
and Services 

The O&M building and met tower would require 
electrical service. The O&M building would 
generate municipal waste. The O&M building would 
require water and generate wastewater. These 
impacts would be minor and would be facilitated by 
existing public infrastructure or private on-site 
systems. 

No measures are proposed. Under the No Action 
Alternative, conditions 
affecting public 
infrastructure and services 
would remain as they are 
currently.  
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1.0 INTRODUCTION 

Auwahi Wind Energy LLC (Auwahi Wind or Applicant), a subsidiary of Sempra Generation, 
proposes to construct and operate a wind farm (proposed Project) with a net generating capacity of 
21 megawatts (MW), augmented with a battery energy storage system (BESS), on the island of Maui. 
In addition to the wind turbine generators (WTGs) and the BESS, the proposed Project would 
include an electrical collection system, an electric collector switchyard, an operations and 
maintenance (O&M) facility and related infrastructure, an approximately 14.5-kilometer (9-mile) 
34.5-kilovolt (kV) generator-tie line1, an interconnection substation, and a 43-kilometer (27-mile) 
construction access route from the Port of Kahului to the wind farm site (Figures 1-1 and 1-2). The 
proposed Project is expected to be operational in December 2012. This Environmental Impact 
Statement (EIS) was prepared pursuant to the state of Hawai‗i environmental review process, as 
defined and required by Chapter 343 of the Hawai‗i Revised Statutes (HRS) and Title 11, Chapter 
200 of the Hawai‗i Administrative Rules (HAR). 

The proposed Project would require the use of State of Hawai‗i and County of Maui lands (a portion 
of the generator-tie line, interconnection substation, and microwave communication tower and a 
small portion of the State Conservation District (small portion of Pāpaka Road and Upcountry 
Pi‗ilani Highway road improvements)), which triggers the requirement for compliance with HRS 
Chapter 343. Project components that will require the use of these lands are the generator-tie line 
and the construction access route. It was anticipated that the proposed Project may have a 
significant impact to the human and natural environment (specifically cultural, archaeological, and 
biological resources); therefore, an EIS was planned from the proposed Project‘s inception to fully 
disclose any potential impacts on the environment and proposed best management practices 
(BMPs), project-specific design features, and mitigation measures to reduce these potential impacts. 
This EIS provides a detailed description of the Applicant‘s proposed Project. It also presents the 
existing environmental setting for the full range of potentially affected resources and the analysis of 
potential impacts to those resources. This EIS also satisfies the Hawai‗i Division of Forestry and 
Wildlife/Board of Land and Natural Resources (DOFAW/BLNR) Chapter 343 requirements with 
respect to the issuance of an Incidental Take License (ITL) under HRS § 195D and approval of the 
associated Habitat Conservation Plan (HCP) for federally listed wildlife species potentially impacted 
by the Project. Section 3.7 of this EIS describes and analyzes the impacts of the take to be 
authorized by the ITL, and the impacts associated with implementation of the conservation 
measures in the HCP. Thus, DOFAW/BLNR will rely upon this EIS when taking final action on 
Auwahi Wind‘s HCP and ITL. 

1.1 BACKGROUND AND HISTORY 

The state has been pursuing opportunities to diversify its energy portfolio to bring energy security 
and price stability to the islands. The Hawai‗i Wind Working Group was formed in 2002 under the 
U.S. Department of Energy (DOE) Wind Powering America program to identify specific concerns, 
barriers, and obstacles to wind development in Hawai‗i. The working group is a collaboration of 
government agencies, nonprofit organizations, businesses, and industries interested in wind 

                                                      
1 A “generator-tie line” is a sole-use facility constructed by a private electric generator to interconnect and transmit its power to 

the electric grid. Although this approximately 14.5-kilometer (9-mile) electrical line proposed by Auwahi Wind has been referred 

to as a “transmission line” in previous documents, the correct term is generator-tie line. A “transmission line” is an electrical line 

constructed by a traditional public utility, which must provide open access to that line to any party that requests it.  
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development. This collaboration includes the Hawaiian Electric Company (HECO); Maui Electric 
Company (MECO); Hawai‗i Department of Business, Economic Development & Tourism 
(DBEDT); and DOE National Renewable Energy Laboratory. 

Based on high-resolution wind resource maps developed by the Hawai‗i Wind Working Group 
(Hawai‗i Wind Working Group 2004), the Auwahi parcel of ‗Ulupalakua Ranch was identified as a 
suitable location for a wind farm project because it has a consistent wind power density regime (i.e., 
consistently high winds suitable for a wind farm). The Auwahi parcel is also located in a remote and 
undeveloped portion of the island on the slopes of Mt. Haleakalā. The Auwahi parcel is zoned for 
agriculture, within which wind farms are considered a compatible use, further contributing to its 
suitability for development as a wind farm project. 

1.1.1 Prior Proposal by Shell Wind Energy 

Shell Wind Energy, Inc. (SWE) was the original proponent of the proposed Project and creator of 
Auwahi Wind LLC. SWE signed a 25-year property lease agreement with ‗Ulupalakua Ranch in 
2006, securing the Auwahi parcel for construction and operations of the proposed Project. Within 
the Auwahi parcel, two potential project sites were identified: (1) an area just north of Upcountry 
Pi‗ilani Highway and (2) an area just south of the highway. A separate parcel on ‗Ulupalakua Ranch 
was identified as a suitable location for a potential pumped hydro storage facility that could store 
power from the WTGs during off-peak periods to be used to help meet peak demand. This pumped 
hydro storage facility was eliminated from further consideration for the proposed Project due to 
commercial feasibility and potential environmental impact issues. In 2006, three 50-meter-high 
meteorological towers (met towers) were installed to measure and document wind speeds, shear, 
turbulence intensity, temperature, and pressure in the north and south portions of the Auwahi 
parcel. Using the data collected from these three towers, a site energy assessment was done for the 
two potential project sites. Although the assessment results showed commercially viable wind 
regimes at both sites, it was determined that the south site would have a higher estimated net annual 
energy production. Thus, the northern site within the Auwahi parcel would be less likely than the 
southern site to meet the proposed Project objectives of increasing Hawai‗i‘s energy independence 
and providing a renewable energy source to assist the people of Hawai‗i in meeting or exceeding 
their Renewable Portfolio Standard (RPS). Therefore, the development site north of Upcountry 
Pi‗ilani Highway was eliminated from consideration. 

Using the results of the energy assessment and an initial site evaluation, a preliminary site layout was 
developed to identify the approximate location and configuration of the WTGs and assess the site 
capacity under full build-out conditions. The preliminary layout indicated that the proposed wind 
farm site could accommodate 39 WTGs, with a maximum generating capacity of up to 117 MW 
depending on the size of the WTGs. For the first phase of the Project, SWE targeted a generating 
capacity of approximately 42 MW, with the potential for future expansion based on whether 
pumped hydro storage was determined to be feasible. However, pumped hydro storage was 
determined to be economically unfeasible. To provide an economical energy storage solution for the 
first phase of the Project, battery storage technology was incorporated into the proposed Project 
design to smooth sudden increases or decreases of the energy output and potentially time-shift some 
of the off-peak demand production to the on-peak demand period. 

Subsequently, MECO determined that, given the intermittent nature of wind energy, the existing 
electrical grid could not accommodate all of the wind energy projects planned for Maui. MECO 
initiated a structured negotiation process as the basis for the selection of a project for which they 
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would enter into negotiations for a Power Purchase Agreement (PPA). The proposed Project was 
selected but was downsized to a generating capacity of 21 MW to meet the MECO requirements 
regarding the maximum allowable wind energy-to-grid capacity. 

1.1.2 Acquisition by Sempra Generation 

Sempra Generation purchased Auwahi Wind LLC and an assignment of the Auwahi parcel lease 
from SWE in October 2009. Sempra Generation is a subsidiary of Sempra Energy, a Fortune 500 
energy services holding company based in San Diego, California. Sempra Generation acquires and 
develops power plants and renewable energy projects that generate electricity for the competitive 
market. Sempra Generation has more than 2,700 MW of generating capacity in operation including 
natural gas, wind, and solar photovoltaic projects. 

Environmental surveys and engineering studies developed under the direction of SWE and 
additional studies commissioned by Sempra Generation form the basis of the EIS Preparation 
Notice/Environmental Assessment (EISPN/EA) prepared for the Project pursuant to HRS § 343-5 
as a mechanism for public comment and scoping for the EIS. The EISPN provided a detailed 
description of the proposed Project and presented the environmental setting for the full range of 
potentially affected resources. Much of the information in the Existing Environment section of this 
EIS is based on the work of a previous SWE-retained environmental consultant (CH2M Hill) and 
numerous subconsultants. Sempra Energy has retained Tetra Tech to complete the environmental 
review and HRS Chapter 343 process for the proposed Project. Tetra Tech has updated and revised 
the earlier documentation to reflect the proposed Project‘s current design and level of information 
necessary for an EIS by conducting additional research and field work. 

1.1.3 Power Purchase Agreement with Maui Electric Company  

Auwahi Wind intends to sell 100 percent of its energy production under a 20-year PPA with MECO, 
a wholly owned subsidiary of HECO. The energy delivered by Auwahi Wind would help HECO 
meet its RPS requirements. The PPA is on schedule to be finalized, executed, and submitted towas 
approved on June 15, 2011, by the Hawai‗i Public Utilities Commission (HPUC). for approval in 
early 2011. HPUC approval of the PPA is expected by July 2011. 

1.1.4 Location of Proposed Project 

The proposed Project is located almost entirely on ‗Ulupalakua Ranch, approximately 16 kilometers 
(10 miles) south of Kula, in the Hāna, Kula, and Kihei Districts of Maui. It consists of three major 
components: the wind farm site, a generator-tie line corridor and interconnection substation, and a 
construction access route. The location of each of these components is shown on Figure 1-1. 

The wind farm site (approximately 5.9 square kilometers [1,466 acres]) is on the Auwahi parcel of 
‗Ulupalakua Ranch that is bordered by the Pacific Ocean to the south and Upcountry Pi‗ilani 
Highway to north; state-owned undeveloped lands are adjacent to the west and east of the site. As 
shown in Figure 1-2, the proposed wind farm site would be located within the southern portion of 
the parcel, with the northern edge of the site defined by Upcountry Pi‗ilani Highway and the 
southern edge located more than 305 meters (1,000 feet) from the shoreline. The primary 
construction access route to the wind farm site consists primarily of existing state and county 
highways roadways, Pi‗ilani Highway and Kula Highway, as well as approximately 7.4 kilometers 
(4.6 miles) of pastoral roads between Mākena Alanui Road and Upcountry Pi‗ilani Highway. These  
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pastoral roads are collectively referred to as Pāpaka Road and are located on ‗Ulupalakua Ranch and 
several other private and publicly owned parcels. 

The electrical power generated by the wind farm would be transmitted to MECO‘s existing electrical 
grid through a new 34.5-kV generator-tie line. The generator-tie line would originate within the wind 
farm site and extend approximately 14.5 kilometers (9 miles) north and west on ‗Ulupalakua Ranch 
property, crossing both Upcountry Pi‗ilani Highway and Kula Highway. The generator-tie line would 
be mounted on approximately 18-meter-high (60-foot-high) poles made of wood, steel, or similar 
materials, comparable to other transmission lines. The generator-tie line would connect to the 
existing MECO Wailea-Kealahou 69-kV transmission line at the proposed point of interconnection 
(POI) located approximately 1.6 kilometers (1 mile) east of MECO‘s Wailea substation (Figure 1-2). 
An interconnection substation would be constructed to step up the electricity from 34.5 kV to 69 
kV. The BESS building facility and microwave communication tower would be located at the 
interconnection substation. 

The preferred construction access route would be used to transport WTG equipment from Kahului 
Harbor to the proposed wind farm site (Figure 1-1). From Kahului Harbor, the route follows 
Mokulele Highway, goes through Kihei via Pi‗ilani Highway, Wailea, and Mākena to Pāpaka Road, 
then extends along Upcountry Pi‗ilani Highway to the wind farm site. Pāpaka Road would require 
some temporary modifications and improvements. In addition, several segments of new road would 
have to be constructed to tie into the existing Pāpaka Road to keep the proposed Project on 
‗Ulupalakua Ranch property. The road would be used during construction and infrequently during 
operations for major maintenance activities. Both ends of the road would be gated to limit access on 
private land. Sections of Upcountry Pi‗ilani Highway would also require some improvements to 
remove excessive bumps and possibly increase curve radii.  

Other construction vehicle traffic would utilize Kula Highway to Upcountry Pi‗ilani Highway to the 
wind farm site and interconnection substation. The majority of the construction traffic would be 
construction workers getting to the job site. Details of the construction access routes are discussed 
in Section 3.9 – Transportation and Traffic. 

1.1.5 Land Ownership 

A total of 28 parcels are crossed by the Project. The wind farm site is located entirely on land owned 
by ‗Ulupalakua Ranch. The generator-tie line is also on ‗Ulupalakua Ranch property, although it 
spans Upcountry Pi‗ilani Highway, which is in a county easement, and Kula Highway, which is 
owned by the state. The Pāpaka Road portion of the construction access route crosses 19 parcels, 
most of which are owned by ‗Ulupalakua Ranch. As shown in Table 1-1, 9 parcels are owned by the 
state, 3 of which are leased by ‗Ulupalakua Ranch and 2 of which are co-owned by the County of 
Maui; 1 parcel is jointly owned by ‗Ulupalakua Ranch and another private party (Piltz); 3 parcels are 
owned by the County of Maui; and 1 parcel is owned entirely by ATC Makena Holdings, LLC. Land 
ownerships crossed by the proposed Project are illustrated in Figure 1-3. 
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Table 1-1. 
Parcel Information for the Auwahi Wind Farm Project 

Project Component Tax Map Key 
(TMK) 

Landowner(s) 

Wind Farm Site (2) 1-9-001:006 (por.) ‗Ulupalakua Ranch 

Generator-tie Line Corridor, 
Interconnect Substation 

(2) 1-9-001:006 (por.) ‗Ulupalakua Ranch 

(2) 2-1-009:001 (por.) ‗Ulupalakua Ranch 

(2) 2-1-009:999 (por.) State of Hawai‗i/County of Maui 

(2) 2-1-008:001 (por.) ‗Ulupalakua Ranch 

Pāpaka Road/Construction Access 
Route 

(2) 2-1-002:001 (por.) State of Hawai‗i 

(2) 2-1-002:002 (por.) State of Hawai‗i 

(2) 2-1-003-050 (por.) State of Hawai‗i 

(2) 2-1-003-054 (por.) State of Hawai‗i 

Pāpaka Road/Construction Access 
Route (continued) 

(2) 2-1-003-999 (por.) County of Maui 

(2) 2-1-004:006 (por.) ‗Ulupalakua Ranch 

(2) 2-1-004:016 (por.) ‗Ulupalakua Ranch 

 (2) 2-1-004:017 (por.) ‗Ulupalakua Ranch 

(2) 2-1-004:018 (por.) ‗Ulupalakua Ranch 

 (2) 2-1-004:049 (por.) State of Hawai‗i; leased by 
‗Ulupalakua Ranch 

 (2) 2-1-004:071 (por.) ‗Ulupalakua Ranch 

 (2) 2-1-004:106 (por.) ‗Ulupalakua Ranch 

 (2) 2-1-004:999 (por.) County of Maui 

 (2) 2-1-005:023 (por.) ‗Ulupalakua Ranch 
Private Party (Piltz) 

 (2) 2-1-005:030 (por.) ‗Ulupalakua Ranch 

 (2) 2-1-005:045 (por.) ‗Ulupalakua Ranch 

 (2) 2-1-005:055 (por.) State of Hawai‗i; leased by 
‗Ulupalakua Ranch 

 (2) 2-1-005:057 (por.) ‗Ulupalakua Ranch 

 (2) 2-1-005:077 (por.) State of Hawai‗i; leased by 
‗Ulupalakua Ranch 

 (2) 2-1-005:095 (por.) ‗Ulupalakua Ranch 

 (2) 2-1-005:100 (por.) ‗Ulupalakua Ranch 

 (2) 2-1-005:108 (por.) ATC Makena Holdings, LLC 

 (2) 2-1-008:131 (por.) County of Maui 

 (2) 2-1-008:999 (por.) State of Hawai‗i/County of Maui 

(por.) = only a portion of the TMK is crossed by the proposed Project. 

1.2 PURPOSE AND NEED 

1.2.1 Project Need 

Of the 50 states, Hawai‗i is the most dependent on imported energy. Hawai‗i is one of the world‘s 
most remote island chains and has no fossil fuel resources of its own. In 2005, approximately 
95 percent of Hawai‗i‘s primary energy was derived from imported fossil fuels such as petroleum 
and coal (Global Energy Concepts 2006). Consequently, Hawai‗i‘s consumer energy prices are some 
of the highest in the nation and the state is exceedingly vulnerable to fluctuations in resource 
availability. 
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In an attempt to alleviate its dependence on imported fuels, Hawai‗i established RPS (HRS § 269-92) 
that require HECO and its affiliates, Hawai‗i Electric Light Company and MECO, to generate 
renewable energy equivalent to 10 percent of their net electricity sales by 2010, 15 percent by 2015, 
25 percent by 2020, and 40 percent by 2030. The Global Warming Solutions Act of 2007 requires 
that Hawai‗i‘s greenhouse gas (GHG) emissions be reduced to levels at or less than 1990 levels by 
January 2020. On January 28, 2008, Hawai‗i also signed a Memorandum of Understanding with the 
DOE that established the Hawai‗i Clean Energy Initiative, under which at least 70 percent of 
Hawai‗i‘s energy needs would be supplied by renewable resources by the year 2030. 

These regulations and initiatives reflect Hawai‗i‘s commitment to move away from petroleum-based 
energy generation and to increase its portfolio of renewable energy projects. Collectively, they 
demonstrate the overwhelming need for the development and implementation of renewable energy 
projects throughout the state. 

As of December 31, 2010, 26.1 percent of MECO‘s sales were from renewable energy sources 
(HECO MECO 20102011). As proposed, the Project could provide 78,500 megawatt-hours per year 
(MWh/year) of electricity to MECO‘s grid, enough to provide electricity to approximately 10,000 
6,600 households.  

1.2.2 Project Purpose 

The purpose of the proposed Project is to provide clean, renewable wind energy for the island of 
Maui. For MECO to meet its RPS requirements within a reasonable time, MECO has required, as a 
key term in the PPA, that the Auwahi Wind Project begin operation by December 2012. 
Implementation of the proposed Project would contribute to the state‘s portfolio of renewable 
energy projects and provide environmental and economic benefits to the state and the local 
community. The proposed Project would demonstrate that renewable energy uses can coexist with 
agricultural and ranching uses in rural Maui. Once the proposed Project has been developed, 
‗Ulupalakua Ranch would continue to use the parcel for cattle pasture as it has done for decades.  

Wind energy is an abundant, infinitely renewable resource. Generation and integration of wind 
energy into the electric grid decreases fossil fuel consumption, thereby reducing GHG emissions, 
particulate-related health effects, and other forms of pollution associated with coal or diesel fuel 
generation. The proposed Project would generate approximately 21 MW of energy, enough to power 
as many as 10,000 6,600 households, based on the average statistics reported by the American Wind 
Energy Association (AWEA 2010Sempra 2011). The addition of wind-generated energy would 
diversify Maui‘s power supply and contribute to the state‘s energy independence and security, as well 
as help to meet the state‘s established regulatory requirements and initiatives. 

 The proposed Project would provide economic benefits by contributing to the local 
economy, generating new jobs, and providing a stable, long-term source of tax revenue for the state 
and county. The power generated by the wind farm would be sold to MECO under a long-term, 
fixed-price contract with fixed annual escalation providing long-term price stability for consumers. 

1.3 PROJECT OBJECTIVES 

Given the documented need for renewable energy projects in the state of Hawai‗i and the purpose 
of the proposed Project, in combination with the known environmental and infrastructure (existing 
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electrical grid) constraints on Maui, the Applicant established the following objectives for the 
proposed Project, pursuant to HAR § 11-200-17(e)(2): 

 Construct and operate a wind farm on Maui in an area with adequate wind resources to 
provide dependable, efficient, and economically feasible renewable energy; 

 Increase Hawai‗i‘s energy independence through the development of an additional source of 
renewable energy; 

 Provide a renewable energy source to assist the people of Hawai‗i in meeting or exceeding 
their RPS, established in HRS § 269-92; 

 Implement a project that allows ‗Ulupalakua Ranch to maintain its ongoing ranching 
operation and commitment to preserve the natural environment;  

 Generate as much wind-derived energy as can be integrated into MECO‘s existing grid as 
determined by MECO; 

 Locate the project in an area where the wind farm would be compatible with existing land 
use and would have a minimal visual and sound impacts; and 

 Minimize the biological and cultural impacts of the project by designing the infrastructure 
around known resources. 

 These objectives were used to develop the suite of alternatives considered, evaluate and 
eliminate those alternatives that were not practicable, and identify and refine the proposed Project, 
as discussed in Chapter 2. 

1.4 SCOPE AND ORGANIZATION OF THE DOCUMENT 

Alternatives considered and eliminated through screening criteria are discussed in Chapter 2. This 
EIS identifies, evaluates, and documents the environmental impacts of the proposed Project and the 
No Action Alternative. The proposed Project is described in Section 2.1.  

Existing conditions of each environmental resource area are described in Chapter 3. Along with 
information presented for the No Action Alternative, these conditions constitute the baseline for 
analyzing potential effects of the proposed Project. The environmental impacts from implementing 
the proposed Project are also described in Chapter 3. The analyses address direct impacts (those 
directly caused by a specific action and occurring at the same time and place) and indirect impacts 
(those caused by an action but occurring later or that are physically disconnected but within a 
reasonably foreseeable time or geographic area). Seventeen resource areas are evaluated in Chapter 3 
as follows: 

3.1 – Climate 

3.2 – Geology and Topography 

3.3 – Soils 

3.4 – Natural Hazards 

3.5 – Hydrology and Water Resources 

3.6 – Vegetation 

3.7 – Wildlife 
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3.8 – Archaeological and Cultural Resources 

3.9 – Transportation and Traffic 

3.10 –Hazardous and Regulated Materials and Wastes 

3.11 – Noise 

3.12 – Air Quality 

3.13 – Visual Resources 

3.14 – Surrounding Land Use and Agriculture 

3.15 – Public Safety 

3.16 – Socioeconomic Characteristics 

3.17 – Public Infrastructure and Services 

Cumulative impacts of the proposed Project are described in Chapter 4. This EIS evaluates the 
cumulative impacts when considered in the context of other past, present, and reasonably 
foreseeable future actions. Actions and measures that could mitigate impacts are identified where 
appropriate.  

Chapter 5 describes the regulatory context and consistency with plans and policies, and discusses the 
regulatory framework in which the proposed Project is set. 

Chapter 6 describes other HRS 343 requirements, such as the relationship between local short-term 
uses and long-term productivity; irreversible and irretrievable commitment of resources; 
environmental effects that cannot be avoided; and unresolved issues.  

Chapter 7 lists consulted parties contains consulted throughout the planning stages of the Project.  

Chapter 8 contains a list of preparers and Chapter 9 provides references for documents cited in the 
EIS. 

 



1.0 Introduction 

1-12 FINAL ENVIRONMENTAL IMPACT STATEMENT, AUWAHI WIND FARM AUGUST 2011 

 
 
 
 
 
 
 
 
 
 

This page is intentionally left blank. 
 



 

 

 

2.0 PROPOSED PROJECT AND ALTERNATIVES 



 

 

 



 

AUGUST 2011 FINAL ENVIRONMENTAL IMPACT STATEMENT, AUWAHI WIND FARM 2-1 

2.0 PROPOSED PROJECT AND ALTERNATIVES 

2.1 PROPOSED PROJECT 

The proposed Project is the development of an approximately 21-MW wind farm on the Auwahi 
parcel of ‗Ulupalakua Ranch. This chapter provides a detailed description of the proposed Project 
including construction and O&M activities and a general project schedule and anticipated costs. This 
chapter also describes the No Action Alternative and alternatives that were eliminated from further 
consideration. The proposed Project is composed of three major components: the wind farm site, a 
generator-tie line corridor and interconnection substation, and a construction access route. 

The Draft EIS evaluated a wind farm site that could include up to 16 WTG pad locations along an 
access road to allow for flexibility in Project design. All 16 potential WTG pad locations were 
included in the site surveys. The Draft EIS evaluated three different turbine models for 
constructability, reliability, performance, and availability: the 1.5-MW General Electric (GE), the 2.3-
MW Siemens, or the 3.0-MW Siemens. Since purchase of the Auwahi Wind Farm, the Applicant has 
intended to own and operate a wind farm site with a net generating capacity of 21 MW, regardless of 
the WTG model selected for use.  

The decision to use eight 3.0-MW WTGs was made in May 2011, in large part, to reduce impacts to 
biological, cultural, and visual resources in the wind farm site. Although comprehensive site surveys 
were completed for a larger project, the remainder of this Final EIS discusses only impacts 
associated with the 8eight WTGs selected for use in the wind farm site, as shown in Figure 2-1, as 
well as the generator-tie line and the preferred construction access route.  

2.1.1 Wind Farm Site 

The wind farm site would have the following facilities: access roads and WTG pads, construction 
staging and equipment laydown area, WTGs, an underground and overhead electrical collection 
systems, a generator-tie line, a collector switchyard, an O&M building, and one permanent met 
tower (Figure 2-1). Civil and electrical infrastructure is necessary to support these facilities.  

Civil and electrical infrastructure would be constructed as part of the wind farm site and would 
include some underground components such as WTG foundations, collector switchyard 
foundations, and electrical collector cables. Several methods may be used to excavate openings to 
install these infrastructure components including standard excavators, bulldozers, and hydraulic 
hammers. Where in situ rock engineering properties do not allow for efficient ripping and/or other 
bulk removal methods, blasting may be required. The blasting would be conducted by drilling pilot 
holes at or slightly below the required excavation depths and charging the holes with explosives. 
After the charges are set, the blast area would be covered with mats to control airborne material and 
the charge would be ignited. Following the blasting, the material would be excavated with the 
standard excavator to the required depth. These blasting activities would be conducted pursuant to 
the required permits. 
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General fill would be needed for grading of the wind farm infrastructure such as WTG pads, access 
roads, and laydown areas. Available sources of this fill include (1) material excavated as part of 
grading on-site, and (2) imported fill from a local borrow source located off-site, if needed. The goal 
for grading is to balance the on-site cut/fill quantities to the extent economically practical and avoid 
exporting excavated material. To maximize the use of excavated material, a mobile crusher would be 
used for crushing cut material for fill in most areas of the Project site. Two general types of rocky 
material exist in most cut locations: 

 Hard basaltic rock (aka blue rock), and  

 Vesicular basaltic rock (basalt with air many air pockets and ―a‘a‖ materials across the site 
surface, as well as light pumice material around the cinder cone). 

Either of these materials can be used for structural/general fill. 

2.1.1.1 Wind Turbine Generators 

General Information for Wind Turbine Generators 

The WTGs consist of four basic parts: a foundation, a tower, rotor, and nacelle. The tower elevates 
the rotor and nacelle above the ground. In general, wind speeds typically increase with height, so 
taller towers and larger rotors can allow more energy to be captured. The rotor includes the hub and 
blades and, in most WTG models is typically attached by a low-speed shaft to the nacelle, which 
houses mechanical and electrical components including the gear box, generator, and controller 
(Figure 2-2). One of tThe WTG models under considerationselected for use in this Project (Siemens 
SWT 3.0-101) is a ―gearless‖ unit in which the rotor connects directly to the generator, thereby 
eliminating one shaft and the gear box. 

The Siemens SWT-3.0-101 features a gearless drive train design with a compact, synchronous 
generator, excited by permanent magnets. The main advantage of permanent magnet generators is 
their simple and robust design that requires no excitation power, slip rings or excitation control 
systems. This leads to high efficiency even at low loads. By eliminating the gear box, the 
SWT-3.0-101 produces 25 percent more power than a similarly sized geared wind turbine, but with a 
lower weight and only half the parts. With half the parts of a conventional geared wind turbine, and 
much less than half the number of moving parts, the SWT-3.0-101 requires less maintenance. When 
the wind passes across the blades, the rotor turns the low-speed shaft. The gear box connects the 
low-speed shaft to a high-speed shaft that increases the rotational speed of the rotor from 6 to 
20 rotations per minute (rpm) (depending on the WTG model, blade length, and wind conditions) to 
about 1,000 to 1,800 rpm, which is the rotational speed required by the generators to produce 
electricity. Each SWT-3.0-101 WTG is equipped with a controller that determines when the turbine 
can be operational, generally activating the system when wind speeds reach approximately 3.6 meters 
per second (m/s) (8 miles per hour [mph]) and shutting down when winds exceed 25 m/s (55 mph). 
High wind speeds can damage the equipment.  
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Figure 2-2. Cut-Away View of the Siemens 3.0-MW Wind Turbine Generator  

Source: www.siemens.com (2011) 

Per Federal Aviation Administration (FAA) requirements, wind farms need to comply with visibility 
standards to minimize the potential risk to aviation. Structures are to be marked and/or lighted in 
accordance with FAA Advisory Circular 70/7460-1 K, Change 2, Obstruction Marking and 
Lighting, with white or light gray paint and synchronized red lights - Chapters 4, 12 & 13 (Turbines). 
The white or light gray paint most often found on wind turbine units is the most effective daytime 
early warning device. Other colors, such as blue, appear to be significantly less effective in providing 
daytime warning. Daytime lighting of wind turbine farms is not required, as long as the turbine 
structures are painted in a white or light gray color.  

Specific Information for Wind Turbine Generators 

As currently designed, the wind farm site would include up to 16 WTG pad locations along an 
access road. All 16 potential WTG pad locations were included in the site surveys. Only 15 of the 16 
WTG pads would be built. The 16th WTG pad allows for flexibility if one of the WTG pad 
locations becomes unfeasible for constructability reasons. The Applicant is currently evaluating three 
different turbine models for constructability, reliability, performance, and availability: the 1.5-MW 
General Electric (GE), the 2.3-MW Siemens, or the 3.0-MW Siemens. Because of the dynamic 
nature of the turbine market (e.g., ongoing changes in supply, demand, and pricing), the final turbine 
model would likely not be selected until the permitting process is well underway. Depending on the 
turbine model, the proposed Project would require between 8 and 15 WTGs. The proposed Project 
would require either fifteen 1.5-MW GE WTGs, ten 2.3-MW Siemens WTGs, or eight 3.0-MW 
Siemens WTGs. Depending on the WTG model selected, fewer WTG pads may be required.  

As described in Section 2.1, the Applicant considered three WTG models to use in its proposed 
Project; these models were evaluated in the Draft EIS. In May 2011, the Applicant selected a WTG 
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capable of generating 3.0 MW, thereby reducing the number of WTGs necessary to generate energy 
according to its PPA with MECO, and reducing impacts to biological, archaeological, and visual 
resources in the wind farm site.  

Siemens has a proven record of reliable performance over the long -term. In California, Siemens 
installed over 1,100 turbines between 1983 and 1990, with 97 percent% still in operation today 
(Siemens AG 2009). The nacelle design of the Siemens 3.0 MW turbine is compact and lighter, and 
has 50 percent fewer moving parts relative to other turbines of similar power generation capabilities. 
It does not require additional on-site assembly. These design features increase the function and 
reliability of the turbine. Turbine blades are made in one piece from fiberglass-reinforced epoxy 
resin in a single production step. As a result, there are no glue joints, which helps minimize the risk 
of environmental effects on the blade (Siemens AG 2010). 

The layout and configuration of the site would vary depending on the WTG selected. The 
dimensions of each turbine are unique, with tower heights of The tower height would be 80 meters 
(262 feet) and the blade lengths ranging between 41.3 to would be 50.5 meters (135.3 and 166 feet) 
(Table 2-1). Total height from ground level to the tip of the blade would range from 121.3 meters 
(398 feet) tobe 130.5 meters (428 feet). The dimensions of the two Siemens WTGs are the same, 
although the 3.0-MW Siemens WTG is a gearless direct-drive machine that is more efficient than the 
2.3-MW Siemens WTG, which has a gear-box. A typical WTG pad would require a cleared area of 
approximately 0.61.0 hectare (1.52.4 acres). Table 2-1 compares the different WTG models 
considered by the Applicant. 

Within the larger cleared area for each WTG pad, approximately 0.4 hectare (1 acre) would be 
graded flat to offload, assemble, and erect WTG components. The graded slope within the leveled 
area would be no greater than 1 percent. Within the leveled area, approximately 0.16 1 hectare (0.4 3 
acre) would be graveled and compacted to support delivery vehicles and erection equipment. This 
graveled area around the permanent WTG pads would be maintained during operation.  As shown 
in Figure 2-2, the WTG pads may vary in shape and in size. 

 

Table 2-1. 
Range of Dimensions of the Wind Turbine Generators under Consideration 

Turbine Manufacturer GE Siemens  Siemens  

Wind turbine generator (WTG) model GE 1.5 xleWE SWT 2.3-101 SWT 3.0-101 

WTG MW 1.5 2.3 3.0 

Height to top of blade (m) 121.3 130.5 130.5 

Lowest rotor swept height (hub height – rotor radius) (m) 38.75 29.5 29.5 

Rotor height (Zone of Risk) (m) 45–121  30–131  30–131  

Rotor RPM 9–20 6–16 6–16 

Cut in wind speed (m/s) 3.5 4 4 

Cut out wind speed (m/s) 25 25 25 

Rotor Radius (blade length) (m) 41.3 50.5 50.5 

Blade Width at Hub (m) 1.9 2.4 2.4 

Blade Width at Widest Point (Chord Root) (m) 3.2 3.5 3.5 

Radius at Widest Point on Rotor (m) 8 16 16 

Blade Width at Tip (Chord Tip) (m) 1 1 1 

Number of Rotor Blades 3 3 3 

Monopole Diameter at Ground Level (m) 4.3 4.2 4.2 
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Table 2-1. 
Range of Dimensions of the Wind Turbine Generators under Consideration 

Turbine Manufacturer GE Siemens  Siemens  

Monopole Diameter at Widest Point (m) 4.3 4.2 4.2 

Elevation at Widest Point on Monopole (m) 0 0 0 

Monopole Diameter at Hub (m) 2.6 2.4 2.4 

Elevation at Hub (m) 80 80 80 

Nacelle Height (m) 3.6 4 4.0 3.8 3.8 4.2 

Nacelle Width (m) 3.6 3.5 3.5 4.2 

Nacelle Weight (t) 54 82 73  

Auwahi Wind Total Number of Turbines 15 10 8 

Auwahi Wind Total Gross MW Capacity 22.5 23.0 24.0 

Auwahi Wind Total Net MW Capacity 21.0 21.0 21.0 

Notes: 
m = meter (1 meter is equal to 3.28 feet) 
m/s = meters per second 
MW = megawatt 
RPM = revolutions per minute 
t = metric tonnes (1 metric tonne = 2,205 pounds) 

To allow for flexibility in the turbine selection process while still adequately assessing the Project-
related impacts, the Draft EIS considers the number and dimensions of the specific turbine models. 
Table 2-1 summarizes the dimensions for the three WTG models currently being considered. The 
impact analyses are based on the turbine model (GE 1.5 MW) that would require the greatest 
amount of ground disturbance and therefore represent the maximum potential Project impacts. 
Therefore, the actual impacts of the Project would fall within the envelope of impacts presented in 
this Draft EIS.  

Construction Activities 

At the WTG locations, an average area of approximately 0.8 0.6 hectare (2.1 1.5 acres) would be 
required for a crane pad and for off-loading, storage, and assembly of the tower sections, nacelle, 
rotor hub, and blades. These crane pad and laydown areas would be cleared and graded to provide a 
level and stable surface for the tower components and erection crane. The WTGs would be 
assembled at each laydown area immediately before installation utilizing a combination of forklifts, 
medium-size cranes with a lift capacity of 90 to 130 metric tons (99 to 143 U.S. tons) and a main 
erection crane with a lift capacity of 600 metric tons (660 U.S. tons), located on a compacted gravel 
crane pad. Medium-size cranes will also be utilized for off-loading and erection or setting of the 
various tower and WTG generation components. Construction equipment requiring access to these 
areas would include both wheeled and tracked vehicles. Cranes used to assemble the WTG 
components would be delivered to the wind farm site in multiple legal-weight loads. 

Based on the surface exposure of rock found at the proposed Project site during the preliminary 
geotechnical investigations (Black & Veatch 2008), the most likely foundation type for the WTGs 
would be a spread-type footing approximately 18.3 meters (60 feet) wide by 2.4 meters (8 feet) deep 
with rock dowels. Prior to construction, detailed geotechnical studies would be done to ensure that 
no voids, lava tubes, or unsuitable soils were beneath each of the proposed turbine locations. Each 
WTG foundation would consist of approximately 268 306 cubic meters (350 400 cubic yards) of 
concrete (which may vary depending on the WTG model selected), reinforcing bars, and anchor 
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bolts. Concrete is usually poured continuously and would require approximately 40 concrete trucks 
per foundation. Auwahi Wind anticipates that for each WTG pad, concrete deliveries and pouring 
would occur over a 2-day period consisting of one 229 cubic meter (300 cubic yard) pour using 34 
concrete trucks, followed by a second 38 cubic meter (50 cubic yard) pour, using 6 concrete trucks. 

Each WTG would require multiple deliveries (at least 10 separate loads, including 7 superloads) of 
equipment and materials to its pad. Towers are generally delivered in three or four sections, but each 
blade would be delivered separately, as would the nacelles and rotors and down-tower components 
(e.g., switchgear, controllers, ladders and platforms, pad-mount transformers, and pad-mount 
transformer vaults). Deliveries would be made using transport vehicles that conform to road weight 
limits; any variances would be incorporated into permits submitted to the Hawai‘i Department of 
Transportation (HDOT). 

Comments on the Draft EIS requested additional information regarding nighttime construction. 
Construction activity will occur almost entirely during daylight hours during the seabird breeding 
season to minimize the use of nighttime lighting that could be an attraction to seabirds. 
Construction during nighttime hours will only be necessary during a small period of time for the 
pouring of 8 concrete WTG foundations, and foundations for the O&M building and substation. 
Also, nighttime construction may be necessary in the event that high winds (above 40 kph [25 mph]) 
during daytime hours prohibit turbine erection. However, aside from nights when concrete is 
poured, construction during nighttime hours will likely be infrequent, and will likely only require a 
few hours per night. In such instances where nighttime construction is unavoidable, lighting will be 
minimized by limiting lighting to one tower at a time and requiring lights to be shielded and directed 
downward. 

Operations and Maintenance Activities 

During the O&M phase of the Project, preventative maintenance and troubleshooting activities 
would be routinely performed on each WTG. This would typically include inspection and servicing 
of all major mechanical components, lubrication systems, gearboxes, generators, blades, electrical 
and transformer components, communication and supervisory control and data acquisition 
(SCADA) components, and meteorological instrumentation. Routine servicing typically does not 
require heavy equipment such as large cranes but does require service vehicle access. However, if a 
major component needed to be replaced (e.g., blades, gearboxes, or generators), heavy equipment 
similar to that used during construction, would be required. If a major component replacement were 
necessary, the access road, crane pad, and staging area would be used in a similar manner as for the 
original assembly area, with similar disturbance and mitigation. 

2.1.1.2 Access Roads  

Construction Activities 

A series of internal access roads would be constructed within the wind farm site to accommodate 
construction and O&M activities. The internal access roads would be approximately 6 meters (20 
feet) wide with 3-meter-wide (9-foot-wide) shoulders on each side (12 meters [38 feet] total width) 
and approximately 11 5.8 kilometers (7 3.6 miles) long. Shoulders may be expanded to 5 meters (16 
feet) wide in certain areas to allow for adequate passage for the crawler crane and transport trucks, 
and would include turn-around areas at certain WTG pad locations. The total temporary disturbance 
required during construction of the road will depend on the amount of cut-fill in any one area but 
will be greater than the width of the road and could expand to 42.1 meters (138 feet) wide in certain 
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defined areas. All access roads would have a gravel surface, storm water erosion and control 
features, and would be maintained throughout construction and operations of the proposed Project.  

Within the wind farm site, the proposed WTG access road layout includes several switchbacks to 
reduce the overall gradient of the existing slopes. It is also designed to have less than a 2 percent 
crown or cross-slope. Ditches and culverts would be installed to collect and convey storm water 
runoff, as required. Depending on whichSince selection of the WTG model, is selected and the 
grading analysis to be conducted during the final design, the site roads may be were straightened to 
reduce the number of switchbacks and possibly reduce the overall length of the steep grades (Figure 
2-3). If this alignment is chosen, tThe length of the WTG access roads would be is 5.6 8.1 
kilometers (3.5 5.1 miles). The width of the access roads would be the same for either the existing 
proposed WTG access roads or straightened road alignment. For either alignment, a A ―prime 
mover‖ would transport some or all of the WTG components. A prime mover is a heavy truck 
capable of pushing or pulling large loads on steep grades (Figure 2-43).  

In some locations, the wind farm site access roads may cross over lava tubes. Where archaeological 
resources are known to be present in the lava tubes, bridges will be constructed over the lava tubes 
to avoid potential impacts. In locations where no archaeological resources are present, the lava tubes 
may be filled with structural materials (e.g., rock, gravel, or concrete). 

Operations and Maintenance Activities 

During operations, road widths would be maintained at 7.6 meters (25 feet) to 11.6 meters (38 feet) 
wide. The wind farm access roads would be maintained in good working order by grading and 
compacting to minimize naturally occurring erosion. Maintenance vehicles and service trucks would 
continue to use the access roads for routine maintenance of the WTGs. The cleared and leveled 
areas at the WTG pads would be reseeded with natural vegetation. The graveled areas around the 
WTG pads would be maintained similar to the access roads.  

2.1.1.3 Electrical Collection System 

Construction Activities 

Power generated by each of the WTGs would be collected by a series of underground power cables 
(collection circuits). The underground circuits would be converted to above ground, pole-mounted 
circuits at the northernmost WTG location (pads 00) and would then be carried to become an 
overhead generator-tie line that will run 14.5-kilometers (9-miles) to the interconnection substation. 
For each WTG, the collector switchyard. Lowlow-voltage (690-volt [V]) cables would pass deliver 
power from the generator in each nacelle through the foundation to a pad-mounted transformer 
located adjacent to each WTG foundation. The transformer would step up the low-voltage power 
from 690 V to medium voltage power at 34.5 kV in order to connect to the 34 kV underground 
electrical collection cables. The underground electrical collection cable runs from WTG to WTG. 
The electrical collection system would consist of up to two separate 34.5-kV feeder circuits, one 
circuit for the southern four WTGs, and one circuit for the northern four WTGs. The underground 
electrical collection cable would ―daisy chain‖ between each pad-mounted transformer. The size of 
the cable would increase as more WTGs are added to the series due to the larger amount of load the 
cable would need to carry. The medium voltage power cables would ―daisy-chain‖ between each 
pad-mount transformer. The cables would be directly buried in trenches and would terminate at riser 
structures located adjacent to the northernmost WTG pad locations and transition to an overhead  
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1. generator tie-line to the collector switchyard interconnection substation. Each of the two 
riser structures (one for each circuit) would have a manual gang-operated disconnect switch that 
would allow each 3-phase circuit to be isolated from the generator-tie line. 

The electrical collection system would consist of up to two separate 34.5-kV feeder circuits, 
depending on the WTG model selected. The trenches for the underground cables would be 
excavated by rubber tire or tracked equipment to the required burial depth, typically 91 centimeters 
(36 inches). Depending on the subsurface conditions, blasting may be required to install the 
trenches. Each trench would contain three power cables (one for each phase), plus a ground wire 
and a fiber optic communication cable for the SCADA system (to transmit data from the WTG 
controllers to the collector switchyardinterconnection substation and O&M Building). The cable 
trench would be backfilled with select fill material to protect the cables from damage or possible 
contact and to provide appropriate media for heat dissipation from the cables. The depth and 
number of trenches would be determined by the size of the cable required and the thermal 
conductivity of the soil or rock surrounding the trench and applicable electrical codes. It is estimated 
that approximately 1.21 7.28 hectares (3 18 acres) of ground disturbance would be necessary to 
construct the underground electrical collection system. The typical burial depth of the underground 
collection system is approximately 91 centimeters (36 inches). Following construction, the collection 
system trenches would be marked to avoid inadvertent excavation and the surface would be restored 
and replanted with natural vegetation. 

Operations and Maintenance Activities 

2. Using small trucks, qualified personnel would routinely monitor, inspect, and maintain the 
communication and electrical collector cables throughout the O&M phase of the Project. Heavy 
construction or excavation equipment would only be required if any underground cables were 
determined to have failed.Collector Switchyard  

Construction Activities 

The energy generated by the WTGs would be delivered to the collector switchyard through a series 
of underground and overhead electrical collection circuits as described above. The collector 
switchyard would be located within the area designated as the construction staging and laydown 
area. It would be the central collection point for the one or two underground feeder circuits 
connecting the WTGs to the 34.5-kV generator-tie line. The designated area for the collector 
switchyard is 27 meters by 27 meters (90 feet by 90 feet). The area would be cleared and graded to 
control storm water runoff and drainage. The collector switchyard base would be compacted with 
well graded material. Foundations would be installed for the breakers, 34.5-kV buswork supports, 
and control building. Below-grade conduit would be installed for power and communication cables 
and ground grid would be installed in the sub-grade. Following installation of all equipment, a final 
layer of crushed rock surfacing would be placed and a perimeter fence would be erected and 
grounded. Collector switchyard testing and commissioning would be done before energizing the 
facility. 

As currently anticipated, the collector switchyard would include the following major components: 
three 34.5-kV SF6 circuit breakers, open-rack steel structure design, rigid aluminum buswork, 34.5-
kV metering, and protective relaying. Depending on the WTG model selected, the number of feeder 
circuits could be reduced to one and the collector switchyard arrangement significantly reduced. The 
protective relaying and control and communications equipment would be housed in a weatherproof 
climate-controlled building with approximate dimensions of 4 meters by 9 meters (12 feet by 30 
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feet). The wind farm collection circuits would enter the southern side of the collector switchyard on 
overhead poles and drop to a dead-end pole or structure located on the same rack as the 34.5-kV 
breakers. The aboveground generator-tie line would exit the collector switchyard from a wood or 
steel dead-end structure also connected to the 34.5-kV bus on the north side of the collector 
switchyard. The communication cables from the WTGs would enter the collector switchyard 
alongside the power cables from the south and connect to the main SCADA system in the control 
building enclosure. The communication cables would exit the collector switchyard on an overhead 
optical ground wire (OPGW) installed on the overhead 34.5-kV generator-tie line that would run 
toward the interconnection substation. 

Operations and Maintenance Activities 

3. Qualified personnel would manage the collector switchyard during the O&M period. 
Maintenance activities would include routine inspections of each component and monitoring of 
equipment and electronics in accordance with the manufacturer‘s recommendations, owner‘s 
requirements, and regulatory requirements. Routine maintenance of the collector switchyard would 
not typically require heavy construction equipment. However, if a major component failure occurred 
(e.g., failure of a 34.5-kV breaker), appropriate construction equipment would be required to replace 
the component. 

2.1.1.4 Operations and Maintenance Building  

Construction Activities 

The proposed wind farm would include an O&M building located within the proposed laydown 
area, adjacent to the collector switchyard. The building footprint and concrete slab would be 
approximately 15 meters by 24 meters (50 feet by 80 feet), an area of 0.04 hectare (0.1 acre). With 
parking and outdoor storage, a typical area of permanent disturbance would be approximately 0.6 08 
hectare (1.50.2 acres). Associated temporary impacts such as utilities installation would disturb less 
than 0.4 hectare (1 acre). The O&M building would be a pre-engineered, metal building with an 
operations room, offices, communications and SCADA equipment, a warehouse, storage space, a 
kitchen area, and bathrooms (Figure 2-4 2-5).  

In addition to the interior facilities, there would be parking and permanent outdoor storage for 
major components such as replacement WTG blades adjacent to the O&M building. The 
approximately 0.61-hectare (1.5-acre) parking and outdoor storage area would be constructed with 
compacted gravel. 

Utilities for the O&M building would include a septic system, an on-site well or water storage tank, 
electricity, and communication services. A septic system would be designed based on the results of 
the percolation test to be completed during future geotechnical studies. This septic system and all 
utilities would be designed in compliance with all applicable state and county regulations and 
requirements. The area of temporary impacts associated with these utilities would likely be less than 
0.4 hectare (1 acre). The O&M area, including the parking and permanent storage area, would likely 
be enclosed by a 2-meter (7-foot)-high chain-link fence topped by three strands of barbed wire, with 
posts set in concrete. 

Operations and Maintenance Activities 

Activities associated with the O&M building would include basic maintenance and upkeep of the 
facility. Permanent infrastructure would include water and wastewater systems, potentially an on-site 
well, and a septic system. 
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Comments on the Draft EIS requested additional information about the use of nighttime lighting. 
Exterior lighting on the O&M building, battery equipment enclosure, and electrical buildings would 
be downward facing. The primary access door lights will be activated by motion sensors, and the 
high-intensity discharge (HID) lamp options are pulse start metal halide (PSMH) or high-pressure 
sodium (HPS). At night, the Project O&M building and interconnection substation would be 
minimally lit for operational safety and security, representing minor new sources of light where there 
generally are few existing exterior lights. The impacts associated with this low-level lighting would be 
minimal as the lights will generally be off and, when necessary, triggered on by motion sensors. 

2.1.1.5 Meteorological Monitoring Tower  

Construction Activities 

One permanent met tower would be installed within the wind farm to measure and record weather 
data to track the performance of the WTGs. Meteorological data include wind speed and direction, 
barometric pressure, humidity, and ambient temperature.  

This equipment would be used by the wind farm operator to monitor and actively assess Project 
performance. Either a lattice tower or a monopole tower would be installed. The key dimensions 
and parameters are: 

 Height: 80 meters (262 feet) 

 Guy radius: 63 meters (208 feet) 

 Tower rating: 129 kph (80 mph) wind speed 

A typical met tower is shown in Figure 2-5 2-6. For determining impacts, a conservative approach 
for the permanent guyed met tower (fitted with bird diverters and white 2.5-centimeter [1-inch] poly 
tape) would be to assume a circular area with a 63-meter (208-foot) horizontal radius (guy radius). 
This would be a maximum total impact area of approximately 1.3 2 hectares (3.2 1 acres). 
Construction of the met tower would require site preparation (e.g., clearing and grubbing), grading, 
and installation of an anchor foundation, underground electrical and communication lines, and on-
site assembly of the tower.  

Operations and Maintenance Activities 

Met towers require routine monitoring and maintenance during their operations but do not typically 
require heavy equipment for servicing. 

2.1.1.6 Construction Staging and Equipment Laydown Area  

Construction Activities 

A construction staging and equipment laydown area would be built and used during construction for 
temporary storage of plant equipment, construction materials and equipment, vehicle parking and 
refueling, water storage, waste disposal and collection receptacles, sanitary facilities, and temporary 
modular office space. Refueling of construction vehicles would take place on-site using a vendor-
supplied fuel truck or skid-mounted tanks on pick-up trucks. Fuel stored on-site would be provided 
with secondary containment. Ultimately, the permanent O&M building would be constructed in the 
construction staging and equipment laydown area. 

The construction staging and equipment laydown area would consist of an approximately 4.052.0-
hectare (104.9-acre) compacted gravel pad constructed adjacent to the proposed collector 
switchyard. The permanent disturbance area would be approximately 0.73 08 hectare (1.80.2 acres).  
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Construction activities consist of clearing and grubbing, topsoil stripping, grading to control storm 
water runoff and drainage, compaction, utility trenching, and placement of aggregate surfacing. 

Operations and Maintenance Activities 

The proposed Project would require approximately 2,370 cubic meters (3,100 cubic yards)5,000 
cubic meters (175,000 cubic feet) of concrete for construction of foundations for the WTGs, met 
tower, collector switchyard, the O&M building, interconnection substation, and other equipment 
pads. Concrete typically needs to be poured within 90 minutes of being mixed with water. Currently, 
it is anticipated that existing batch plants on Maui would be able to supply all of the proposed 
Project‘s concrete requirements. 

Following construction, gravel would be removed from the temporary construction staging and 
laydown area and the area would be restored with natural vegetation. A permanent 0.4-hectare 
(1-acre) storage area would be maintained during O&M to store spare WTG components such as 
blades. The permanent O&M building providing offices for the plant O&M staff and vehicle 
parking for plant operations would be in this area. The graveled areas for parking and storing spare 
parts would be maintained by the operations staff to minimize erosion and control storm water 
runoff and drainage. 

Generator-Tie Line Corridor 

The generator-tie line corridor would connect the proposed collector switchyard wind farm to 
MECO‘s existing grid system at the POI. The collector switchyard would be located on the wind 
farm site and the The proposed POI would be located on the existing Wailea-Kealahou 69-kV 
generator-tie line, approximately 1.6 kilometers (1 mile) east of the Wailea substation (see 
Figure 1-2). The generator-tie line corridor would include the 34.5-kV generator-tie line, the 69-kV 
interconnection substation, and the microwave communication tower. Following is a description of 
each facility and the associated proposed construction and O&M activities. 

2.1.1.7 34.5-kV Generator-Tie Line  

Construction Activities 

The 34.5-kV generator-tie line would connect the collector switchyard on the wind farm site with 
the 69-kV interconnection substation at the POI. The generator-tie line facilities would be 
constructed using wood or steel poles or similar suitable materials (Figure 2-6 2-7). The poles would 
support the three-phase 34.5-kV generator-tie line (i.e., three conductors), associated insulators and 
accessories, and an OPGW. All the required poles would be within the established corridor, 
approximately 40 18 meters (130 60 feet) wide and 14.5 kilometers (9 miles) long. Temporary 
disturbance associated with the generator tie-line corridor would be approximately 25.2 hectares 
(63.0 acres). Permanent disturbance associated with generator-tie line structures would be 
approximately 0.8 hectares (2.0 acres). The poles are anticipated to be approximately 18 meters (60 
feet) tall, similar to the existing wood poles supporting MECO‘s Wailea-Kealahou transmission line. 
Taller poles may be required along a small section of the generator-tie line (less than 1,000 feet in 
length) if it is necessary to span a Fresnel (beam) zone along the alignment. These structure heights 
could approach approximately 100 feet in height. Final structure heights will be determined as part 
of detailed engineering and design. Poles with guy wires would only be used at inflection points 
along the generator-tie line and are expected to be less than 10 percent of the overall poles. The 
exact location of each pole would be determined based on detailed engineering that would take into  
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consideration a variety of factors, including existing access roads, terrain, environmental constraints, 
and cost.  

Generator-tie line construction would use standard industry procedures including surveying, 
corridor preparation, material hauling, pull sites, staging areas, structure assembly and erection, 
ground wire, conductor stringing, cleanup, and revegetation. Specific methods of access have not 
been determined but they would maximize use of existing ranch roads or areas suited for off-road 
driving to the extent possible to minimize impacts. 

Operations and Maintenance Activities 

Qualified personnel would routinely monitor, inspect, and maintain the generator-tie line facilities 
throughout the O&M phase. These maintenance activities would be accomplished with the use of 
off-road vehicles and light trucks. Heavy construction equipment would only be required if 
overhead facilities need to be repaired or replaced. 

2.1.1.8 69-kV Interconnection Substation  

Construction Activities 

The proposed 69-kV interconnection substation would be constructed at the POI located adjacent 
to MECO‘s existing Wailea-Kealahou 69-kV transmission line, approximately 1.6 kilometers (1 mile) 
east of the existing Wailea substation. The fenced dimension of the interconnection substation 
would be approximately 2 acres; 80 meters by 80 meters (264 feet by 264 feet), for a footprint of 
approximately 0.6 hectare (1.6 acres). Approximately 2 1.62 hectares (5 4 acres) would be disturbed 
during construction. The substation would be shared by Auwahi Wind and MECO; a fence would 
demarcate the change of ownership at the 69-kV disconnect switches on the high-voltage side of the 
main step-up transformer.  

The substation area would be cleared and graded to control storm water runoff and the substation 
pad would be compacted with well-graded material. Foundations would be installed for the buildings 
and components. Below-grade raceway (e.g., the conduit, duct bank, and trench) and ground grid 
would be installed in the sub-grade. Vehicle access would be provided on the east and north sides of 
the substation, with a fence line separating the Auwahi Wind and MECO facilities. Following 
installation of all equipment, a final layer of crushed rock surfacing would be placed and a perimeter 
fence would be erected and grounded. Substation testing and commissioning would be done before 
energizing the facility. 

The substation area would include the BESS facility, consisting of batteries, inverters, step- up 
transformers, and a control system to meet HECO performance requirements. MECO control 
system operators can send signals or commands to the BESS to adjust the voltage at the point of 
interconnection. Also, the operators can curtail wind farm output during low loading hours typically 
from 12 a.m. to 7 a.m. The BESS is designed to manage the ramp rate of wind power being injected 
into the MECO system to keep the ramp rate within specified limits and to smooth the fluctuations 
in wind power coming from the wind.  

The design life of the BESS is 20 years. The BESS will consist of approximately ten 50-foot shipping 
containers of battery cells. A portion of the battery cells may need to be replaced at intervals of 
approximately five years. The interconnection substation access road from Kula Highway that was 
improved to build the substation will be used for battery removal and replacement. The removed 
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batteries would be shipped of island as part of the manufacturers recycling program. Depending on 
the type of battery, the capacity of the BESS can fade over time, so additional capacity will be 
installed to compensate for the anticipated capacity fade. As battery costs decrease over the next 5 to 
10 years, it could become economically feasible to add additional batteries to the Project, which 
would allow the MECO grid to accept more wind energy. 

The Auwahi Wind side of the substation would include the following major equipment: 

 A BESS building facility to house a series of utility-scale batteries to provide smoothing and 
regulating capability for power generated from the wind farm. It is anticipated that the BESS 
building facility would be a metal pre-fabricated structure on a concrete slab. Although the 
BESS building facility has not yet been designed, it is anticipated that approximately  

buildingplatform 27 meters by 27 meters (88 feet by 88 feet) 0.8 hectare (2 acres) is necessary 
to accommodate the facility which will house the batteries and associated equipment. Five 
480-V 34.5-kV step-up transformers for the battery storage system would be located 
adjacent to the BESS buildingfacility.  

 Four 34.5-kV SF6 circuit breakers and associated disconnect switches; 

 An open-rack, steel structure, rigid aluminum bus work; 

 A 34.5-kV capacitor bank; 

 Metering and protective relaying;  

 A 34.5-kV to 69-kV main step-up transformer and associated disconnect switches;  

 Underground conduit and control cabling;  

 A 4-meter by 9-meter (12-foot by 30-foot), weatherproof, climate-controlled building 
enclosure containing protective relays, control, and communications systems and equipment; 
and 

 A 6-meter (20-foot)-wide access road (driveway) and a 1.8-meter (6-foot)-high chain link 
fence with barbed wire and gates. 

The 34.5-kV overhead generator-tie line and OPGW would enter the Auwahi Wind side of the 
interconnection substation from the south and terminate at a dead-end structure. The fiber optic 
communication cables would connect to the main SCADA system located in Auwahi Wind‘s control 
building. 

The MECO side of the substation would include the following major equipment:  

 A four-position (including one-spare position) 69-kV ring bus with three 69-kV SF6 circuit 
breakers and associated disconnect switches, open-rack steel structure design, rigid 
aluminum bus work, 69-kV metering and protective relaying, and underground conduit and 
control cabling;  

 Space on the ring bus for a future circuit;  

 A 4-meter by 9-meter (12-foot by 30-foot), weatherproof, climate-controlled building 
containing MECO protective relaying as well as control and communications systems and 
equipment; and 
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 A microwave communication tower that would be located at the interconnection substation 
site to provide network communications from the interconnection substation to the 
Ma‗alaea Power Plant. The microwave communication tower would be approximately 20 
feet high, located near radio communication gear, capable of supporting a minimum 1-meter 
(3-foot) microwave antenna, and include a self-standing, lattice-style tower (no guide wires 
or alternate support structures).  

 Vehicle access for MECO to their side to MECO's side of the interconnection substation 
will be maintained at all times. 

The 69-kV overhead transmission line and communications cables would exit the MECO side of the 
interconnection substation from steel dead-end structures located on the north and west sides.  

Operations and Maintenance Activities 

Qualified personnel would operate and maintain the interconnection substation. Maintenance 
activities would include routine inspections of each component and monitoring of equipment and 
electronics according to the manufacturer‘s recommendations and owner‘s requirements, and in 
accordance with regulatory requirements. Routine maintenance of the interconnection substation 
would not typically require heavy construction equipment. However, if a major component failure 
occurred (e.g., a failure of a main transformer) then appropriate construction equipment would be 
required to replace the component. Vehicle access for MECO to their side of the interconnection 
substation will be maintained at all times. 

2.1.1.9 69-kV Interconnection Substation Access Road 

Construction Activities 

The proposed interconnection substation site is located approximately 2.8 2.6 kilometers (1.7 1.6 
miles) below Kula Highway. To the maximum extent possible, the access road to the 
interconnection substation would follow the route of existing ranch roads. The existing ranch roads 
and proposed newly constructed portions would be 6.1 meters (20 feet) wide with a maximum grade 
of 15 percent and a minimum turning radius of 30.5 meters (100 feet) so that a truck similar to a 
WB-62 carrying transformers could access the site. Approximately 6.5 hectares (16.3 acres) would be 
disturbed during construction of the substation access road, of which 1.7 hectares (4.2 acres) would 
be permanently impacted. The road would have an all-weather graveled surface with adequate 
compaction to accommodate the specialized transportation equipment. The road would be designed 
to adequately collect storm water runoff and minimize erosion. Drainage measures could include 
ditches and culverts to collect and convey storm water. Following construction, any deteriorated 
roadway surfaces would be repaired and restored. 

Operations and Maintenance Activities 

Following construction, the access road to the 69-kV interconnection substation would be used for 
routine O&M activities but it would be closed to the public. The access roads would be maintained 
in good working order by grading and compacting to minimize naturally occurring erosion.  
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2.1.2 Construction Access Route 

2.1.2.1 Transportation Plan 

Most of the materials and equipment required for the proposed Project, including the turbine 
components and construction materials and equipment, would be imported to Maui through 
Kahului Harbor, the island‘s only commercial port, and then transported to the proposed Project 
site. Because most of the major turbine components are considered ―superloads,‖ special 
transportation equipment (e.g., multi-axle transport trailers, Schnabel trailers with hydraulic lifts, and 
steerable blade-trailers) would be required. In the early stages of Project development, the Project 
engineers conducted a transportation route assessment to document the existing transportation 
conditions and identify probable travel routes, constraints, and proposed improvements. There are 
several road segments on a portion of Kula Highway (referred to as Upcountry Pi‗ilani Highway), 
between Pāpaka Road and the wind farm site entrance, that would need to be leveled to 
accommodate the superloads. Approximately nine bumps with a rise greater than 50.9 centimeters 
(20 inches) over a 30.5-meter (100-foot) length may require modification and possibly two S-curves 
would need to be widened. The level of modification would depend on a number of factors 
including selection of the WTG equipment, selection of the transportation provider (by the 
construction contractor), and availability of specialized transportation equipment. For example, if it 
were determined that the removal of a bump was required, the construction contractor could either 
(1) re-contour the road profile by removing the bump, or (2) temporarily fill in the areas 
approaching and exiting the bump (i.e., provide a more gradual transition). The affected zones of 
construction could be 61 to 122 meters (200 to 400 feet) long, and would typically be limited to the 
existing width of the road including the shoulders. Curve widening may be required in one or two 
locations. If required, the construction contractor would excavate the inside shoulder of the curve to 
provide a smoother, horizontal transition into and away from the curve. The affected zones of 
construction could be 61 to 122 meters (200 to 400 feet) long and may extend 12 to 15 meters (40 to 
50 feet) onto the inside shoulder of the curve. Any temporary or permanent road modifications 
proposed by the construction contractor would be coordinated with the County of Maui. 

Based on the results of the transportation route assessment, it was determined that a direct route 
from Kahului Harbor to the wind farm site using Haleakalā and Kula Highways (Route B) would 
not be practicable for the transport of superloads, as there are several portions of Kula Highway 
(between Pukalani and ‗Ulupalakua Ranch) where the turn radii and slopes are not adequate for the 
size of transport truck required to haul the turbine components (superloads). In addition, the weight 
limits on some bridges are too low to accommodate the superloads. However, this route is suitable 
for other Project construction vehicles typically found using this roadway, such as worker vehicles, 
dump trucks and typical semi-trucks. This route (Route B, following Kula Highway) has been 
adopted for use by the proposed Project, in combination with the route that traverses Pi‗ilani 
Highway, through Wailea and Mākena, and along Pāpaka Road (Route A). Together, Routes A and 
B are the preferred construction access routes and will share the traffic burden associated with 
construction of the proposed Project. Route B is also discussed in Section 2.2.2.4 of this EIS. 

The most practicable route to move superloads and other heavy transport vehicles was determined 
to be along a designated route, from Kahului to the Mokulele Highway, through Kihei, Wailea, and 
Mākena to Pāpaka Road, and along Upcountry Pi‗ilani Highway to the wind farm site (Figure 2-7 2-
8). As described below, Pāpaka Road would require modifications to accommodate specialized 
transport equipment. For analysis, the construction access route has been separated into nine  
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segments, as listed in Table 2-2. Additional details on the construction access route are included in 
Section 3.9 – Traffic and Transportation. The following discussion focuses on construction and 
O&M activities along Segments A4, A5, A6, A7, and A8 and 9, which would require some 
modification for the Project. Note that transport vehicles following Route B, mostly worker 
vehicles, dump trucks and typical semi-trucks, will enter the highway at various and unknown points. 
Because no modifications are proposed for Route B, it is not treated with the same detail as in the 
discussion for Route A.  

Table 2-2. 
Construction Access Route from Kahului Harbor to the Wind Farm Site – Route A 

Segment 
Number Route 

Ownership/ 
Jurisdiction 

Approximate 
Distance (miles) 

A1 
Ala Luina Street and Hobron Avenue County of Maui 

DPW 
0.6 km (0.4 mile) 

A2 
Ka‗ahumanu Avenue  
Hāna Highway 

HDOT 0.6 1.1 km  
(0.4 0.7 mile) 

3 Dairy Road (Highway 380) HDOT 1.3 km (0.8 mile) 

A3 
4 

Pu‗unēnē Avenue and Mokulele Highway 
(Highway 311)  

HDOT 11.7 10.3 km  
(7.3 6.4 miles) 

A4 
5 

Pi‗ilani Highway  HDOT 11.6 km (7.2 miles) 

A5 
6 

Wailea Ike Drive County of Maui 
DPW 

1 km (0.6 mile) 

A6 
7 

Wailea Alanui Drive / Mākena Alanui 
Drive/Mākena Golf Road 

County of Maui 
DPW 

4.5 km (2.8 miles) 

A7 
8 

Pāpaka Road (series of privately owned pastoral 
roads)  

Private 
(privately owned) 

7.6 km (4.7 miles) 

A8 
9 

Upcountry Pi‗ilani Highway (east of Pāpaka 
Road entrance) 

HDOT / County 
of Maui DPW 

6.4 km (4.0 miles) 

 
Total Route A Distance  44.0 44.4 km 27.4 27.6 

miles) 
DPW = Department of Public Works 
HDOT = Hawai‗i State Department of Transportation 
km = kilometer 

 

Intersections of Pi‘ilani Highway and Wailea Ike Drive, Wailea Ike Drive and Wailea Alanui 
Drive, and Mākena Alanui Road and Mākena Golf Road (Segments A4, A5, and A6, and 7) 

Construction Activities 

Temporary road modifications would be necessary at the intersections of Pi‗ilani Highway and 
Wailea Ike Drive, Wailea Ike Drive and Wailea Alanui Drive, and Mākena Alanui Road and Mākena 
Golf Road. According to Tri-Isle (2011), three roadside signs would be removed to accommodate 
transport vehicles at the intersection of Pi‗ilani Highway with Wailea Ike Drive. Wailea Ike Drive 
would be modified to temporarily remove two traffic lights and one overhead street lamp at the 
intersection with Wailea Alanui Drive. Between Wailea Alanui Drive and Mākena Alanui Drive, two 
trees would to be trimmed to a minimum height clearance of 5.2 meters (17 feet). Similarly, at the 
intersection of Mākena Alanui and Golf Course Road, three trees and brush would be trimmed to a 
maximum height of 0.9 meter (3 feet) or less to transport blade components onto the Golf Course 
Road entrance. 
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These improvements will be better defined once a final transportation route assessment is 
completed but may include temporary widening and removal of medians. 

Operations and Maintenance Activities 

This route would not serve as the primary access route to the proposed Project site following 
construction. It would only be used to transport replacement parts for the WTGs. The primary 
access route to the proposed Project site during O&M would be from Kula Highway/Upcountry 
Pi‗ilani Highway. 

Pāpaka Road (Segment A7 8) 

Construction Activities 

Pāpaka Road would be used for transporting equipment during construction and for future 
transportation of replacement equipment. Currently, both ends of the Pāpaka Road are gated and 
locked. During construction, it is anticipated that guards would be placed at either end to only allow 
the passage of construction vehicles. 

The western portion of the existing road is approximately 7 meters (24 feet) wide with a paved 
surface, while the eastern portion is a single-lane, four-wheel-drive road. To accommodate the 
specialized transport equipment, Pāpaka Road would be widened to approximately 9 meters (30 feet) 
(including shoulders), and several segments of new road would be constructed to keep the roadway 
alignment on ‗Ulupalakua Ranch property and facilitate civil engineering and design. Pāpaka Road 
would be designed (e.g., horizontal and vertical curves, and gradients) to accommodate the 
superload transportation vehicles. The road would be all-weather (gravel surfaces) except where 
currently paved and would have adequate compaction to accommodate the specialized 
transportation equipment. The road would include drainage features such as ditches and culverts and 
would be designed to adequately collect and convey storm water runoff and minimize erosion. 
Following construction, any deteriorated roadway surfaces would be repaired. 

Operations and Maintenance Activities 

Pāpaka Road would neither be used for routine O&M activities nor would it serve as the primary 
access route to the proposed wind farm site following construction. Pāpaka Road would only be 
used to transport replacement parts for the WTGs. It is anticipated that both ends of the road would 
remain gated and locked. ‗Ulupalakua Ranch employees and private landowners of adjacent parcels 
would use the road during and after construction. In the event of an emergency, Pāpaka Road may 
be opened for public use to assist in an evacuation. 

Upcountry Pi‘ilani Highway (Segment A8 9) 

Construction Activities 

The portion of the Upcountry Pi‗ilani Highway (commonly referred to as Kula Highway in this area) 
between Pāpaka Road and the wind farm site (approximately 6.4 kilometers [4 miles]) would also be 
used for transporting equipment during construction and for future transportation of replacement 
equipment. As discussed above, based on surveys conducted by a specialized transportation 
consultant, approximately nine bumps with a rise greater than 50 centimeters (20 inches) over a 
30.5-meter (100-foot) length may require modification and possibly two S-curves would have to be 
widened (Figure 2-8 2-9). The proposed road modifications would comply with the County of Maui 
design criteria including requirements for road base, compaction, pavement thickness, shoulder 
width, storm water collection, and drainage. 
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Operations and Maintenance Activities 

Following construction, the portion of the Upcountry Pi‗ilani Highway between Pāpaka Road and 
the wind farm would continue to be used for normal public traffic and routine O&M activities for 
the wind farm. It would continue to be maintained under its present jurisdiction. A turnout along 
Upcountry Pi‗ilani Highway with educational signage is proposed, although the specific site has yet 
to be determined. The signage would provide the public with general information about the area as 
well as specific information related to wind generation and the proposed Project.  

2.1.2.2 Estimated Area to be Disturbed by Construction of Proposed Facilities 

Approximately 81 99 hectares (200 244 acres) would be disturbed during construction of the 
proposed Project. Table 2-3 has an estimation of disturbed areas by Project component. 

Table 2-3. 
Approximate Area to be Disturbed by Construction and Operations Activities 

Project Component 

Approximate Area to 
be Temporarily 

Disturbed during 
Construction (acres)1/ 

Approximate 
Area to be 

Permanently 
Disturbed (acres)  

Total 
Disturbance 

(acres)1/ 

WTG Access Roads Straightened Road 
Alignment 

18.77 13.77 32.54 

WTG Pads  16.64 2.35 18.99 

Underground Electrical Collection System  3.01 0.0 3.01 

Meteorological Tower (including access road) 
Aboveground Electrical Collection System 

3.194.51 0.640.04 3.834.55 

Construction Staging and Equipment Laydown 
Area (includes O&M building, storage, and 
parking) Meteorological Tower (including 
access road) 

4.923.19 0.190.64 5.113.83 

Generator-tie Line Corridor Construction 
Staging and Equipment Laydown Area 
(includes O&M building, storage, and parking) 

61.064.92 1.970.19 63.035.11 

Interconnection Substation  Generator-tie Line 
Corridor 

1.4356.55 4.981.93 6.4158.48 

Interconnection Substation Access Roads 
Interconnection Substation   

12.071.43 4.184.98 16.256.41 

Construction Access Route, Pāpaka Road 
Interconnection Substation Access Roads 

39.4512.07 11.174.18 50.6216.25 

TOTALConstruction Access Route, Pāpaka 
Road 

160.5439.45 39.2511.17 199.7950.62 

1/ Totals do not add up exactly due to rounding. (1 acre = 0.4 hectare). 
2/ The straightened road alignment is not included in the total because if constructed it would replace the currently proposed WTG 
access road alignment. Should this alignment be selected, construction would impact a total of 232.9 acres, of which 160.5 aces would 
be temporarily impacted. 

2.1.3 Best Management Practices, Design Features, and Project Plans 

Table 2-4 lists industry standard BMPs, project-specific design features, and Project plans that the 
Applicant has committed to incorporating into the proposed Project to reduce potential impacts. 
Additional avoidance and minimization measures specific to each resource area are discussed in 
Chapter 3. 
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Table 2-4. 
Best Management Practices that Avoid, Minimize, or Mitigate Impacts to Project Environmental Resources 
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A Temporary Erosion and Sediment Control (TESC) Plan will be 
prepared that would be implemented by the construction contractor. The 
TESC Plan will include standard storm water BMPs such as building 
during the summer months when rainfall potential is low, using silt 
fences or hay bales to prevent eroded soil from being transported off-
site, and contouring to stop drainage from entering the site and to 
prevent runoff from entering surface waters.  

X X  X X X X        

To minimize the potential for erosion and impacts to site drainage 
patterns, Project access roads will be sited to follow natural contours and 
minimize side hill cuts to the extent possible.  

X X  X   X        

At the Interconnection Substation, a retention basin will be constructed 
to avoid erosion and eliminate the possibility of degrading downstream 
waters. 

X X X X           

Ditches and culverts and other erosion controls will be implemented to 
capture and convey storm water in areas of temporary disturbance.  

X X  X   X        

Blasting would be conducted such that it would minimize the creation of 
excessive slopes. 

X X X            

During construction, wind erosion will be minimized by using common 
dust suppression techniques, such as regularly watering exposed soils, 
stockpiling soils, and stabilizing soils. 

 X         X    

With the exception of areas where permanent surface recontouring is 
required, disturbed areas will be restored to pre-existing grades and 
revegetated. 

X X X X X X X     X X  

Permanent storm water control structures will be installed to prevent 
erosion where access roads, buildings, storage areas, and parking areas 
are constructed. 

 X X X           
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Table 2-4. 
Best Management Practices that Avoid, Minimize, or Mitigate Impacts to Project Environmental Resources 
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To minimize the introduction and spread of invasive plant species, 
potential off-site sources of materials (gravel, fill, etc.) will be inspected, 
and the import of materials from sites that are known or likely to contain 
seeds or propagules of invasive species will be prohibited. 

    X          

Vehicle operators transporting materials to the proposed Project site 
from off-site will be required to follow protocols for removing soils and 
plant material from vehicles and equipment prior to entry onto the site. 

    X X       X  

The Hawai‗i Department of Agriculture and Maui Invasive Species 
Commission will be consulted to establish protocols and training 
orientation methods for screening invasive species introductions during 
construction. 

    X X       X  

Noisy construction activities (including blasting, if required) will be 
conducted between 7:00 a.m. and 10 6:00 p.m., unless further restricted 
by HDOH noise permits, to reduce the potential impact of construction 
noise during sensitive nighttime hours. 

         X     

Equipment and vehicles will be maintained in good working order and 
will employ adequate mufflers and engine enclosures to reduce 
equipment noise. 

        X X     

Contractors and Project staff will implement proper O&M procedures as 
recommended by product manufacturers. 

         X X  X X 

A Fire Management Plan (FMP; see Appendix A) will be implemented 
during construction and operations. 

  X  X X X    X X X X 



2.0 Proposed Action and Alternatives 

2-28 FINAL ENVIRONMENTAL IMPACT STATEMENT, AUWAHI WIND FARM AUGUST 2011 

Table 2-4. 
Best Management Practices that Avoid, Minimize, or Mitigate Impacts to Project Environmental Resources 
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A Spill Prevention, Containment, and Countermeasures (SPCC) Plan will 
be prepared that would be implemented by the construction contractor 
and operations staff. The SPCC will include measures for the safe 
transport, handling, and storage of hazardous materials and will address 
security, safety, training, inspections, and spill response. 

   X     X      

A site-specific Storm Water Pollution Prevention Plan (SWPPP) will be 
prepared that would be implemented by the construction contractor to reduce 
impacts to hydrology, drainage, and surface waters. The SWPPP will contain a 
description of the characteristics of the site such as nearby surface water, 
topography, and storm water runoff patterns; identification of potential 
pollutants such as sediment from disturbed areas, and stored wastes or fuels; 
and identify BMPs that will be used to minimize or eliminate the potential for 
these pollutants to reach surface waters through storm water runoff.  

X X  X   X  X      

A Burial Treatment Plan will be prepared and implemented to reduce 
potential impacts to human burial sites that have the potential to be 
found at the wind farm site. Additionally, an archeological monitoring 
plan and a recovery plan will be in effect during construction.  

      X        

To reduce the risk of earthquake damage, all structural elements of the 
proposed Project will meet or exceed current building code requirements 
for the seismic risk on Maui. The current design standard is defined by 
the 2006 Uniform Building Code. 

  X           X 

A Traffic Management Plan will be prepared and implemented reduce 
potential impacts to traffic during construction. 

       X       
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Table 2-4. 
Best Management Practices that Avoid, Minimize, or Mitigate Impacts to Project Environmental Resources 
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A Hazardous Materials and Wastes Management Plan (HMWMP) will be 
prepared and implemented that details proper procedures for storing and 
using hazardous materials and storing and disposing of hazardous waste. 
The plan will contain sufficient detail to address the purpose of the plan 
and to readily translate into the actions necessary to comply with relevant 
regulations. The plan would include information about site activities, site 
contacts, worker training procedures, and a hazardous materials 
inventory in accordance with Article 80 of the Uniform Fire Code. 

        X      

A Site Safety Handbook will be prepared for construction and operations 
and maintenance 

  X          X X 

 1 
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2.1.4 Site Cleanup 

All portions of the proposed Project would be maintained in an orderly and clean manner 
throughout construction. At the completion of the construction phase, a final cleanup of all 
components of the proposed Project would be done. All construction-related waste would be 
properly handled in accordance with county, state, and federal policies and permit requirements and 
removed from the area for disposal or recycling as appropriate. Areas with disturbed soil that would 
not be used during operations would be stabilized and returned to cattle grazing. 

2.1.5 Future Expansion 

The wind farm site has the capability to be expanded to accommodate up to 39 WTGs to meet 
Maui‘s future energy needs. Expansion opportunities would depend on future demand and the 
ability of the MECO grid to accept additional wind-generated energy. The Applicant is not actively 
pursuing any expansion opportunities at this time, and neither the Project permits nor the EIS 
address any future expansion. If an expansion is deemed practical at a future date, the appropriate 
due diligence activities and environmental permitting would be done at that time. 

2.1.6 Project Schedule and Estimated Construction Costs 

Table 2-5 is a general estimate of the construction timeline for the proposed Project, and Table 2-6 
summarizes preliminary construction cost estimates. The proposed Project schedule is under time 
constraints as required by the PPA with MECO. 

Table 2-5. 
Project Schedule 

Project Activity Estimated Start Date Estimated Completion Date 

Permitting Process Summer 2010 Spring 2012 

Construction Spring 2012 Summer 2012 

Wind Turbine Generator Installation Summer 2012 Winter 2012 

Commence Commercial Operations Winter 2012  

 

Table 2-6. 
Estimated Construction Costs 

Item  
Order of Magnitude Cost 

(2010 dollar value in millions) 

On-site Roads, WTG Pads, Collection System, Other Site Development  $32.2 

Off-site Roads $2.0 

WTG Equipment and Battery System $55.7 

Turbine Installation and Commissioning  $11.9 

Transportation and Logistics  $13.0 

Collector Switchyard, Interconnection Substation, Generator-tie Line $24.5 

Operations and Maintenance Facility  $0.7 

TOTAL  $140.0  
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2.1.7 Decommissioning and Restoration 

The proposed Project would have an estimated 20-year life based on the projected useful life of the 
WTGs. After that time, the Applicant would evaluate whether to continue operations of the Project 
or decommission it. Should the Project be extended, the facility would be upgraded and repowered 
with renegotiated leases. If the Project was decommissioned, the goal of decommissioning would be 
to remove the power generation equipment and return the site to a condition as close to its pre-
construction state as possible within 2 years as contractually required in both the Land Lease with 
‗Ulupalakua Ranch and the PPA with Maui Electric. For modern wind farms, the scrap value of the 
equipment is substantially greater than the cost of decommissioning and removal; however, Auwahi 
Wind would provide either a parent guarantee or a letter of credit to support the decommissioning 
plan for the project. All decommissioning- and restoration-related waste would be properly handled 
in accordance with county, state, and federal policies and permit requirements and removed from 
the area for disposal or recycling as appropriate. Foundations would be removed to a depth below 
grade, and roads would be left for use by ‗Ulupalakua Ranch. Major activities required for 
decommissioning would typically occur in reverse order to those of construction and are listed 
below: 

 WTG foundation and met tower removal. Concrete and steel would be hauled off-site. 
Foundations would be filled with native weed-free aggregate and soils.  

 Electrical collection system removal for above-ground structures and decommissioning in 
place for below-ground cables. Collector switchyard removal. Fencing and fence posts would 
be removed. Non-native aggregate would be removed. Native aggregate would be scattered 
on-site. 

 Sale or demolition of the O&M building. The on-site septic system would be abandoned 
consistent with state and local requirements, unless needed for a future use of the site. 

 Generator-tie line removal. Foundation holes would be filled with native weed-free soil. 

 Road removal (as required by permit and/or site control agreements by landowners). Road 
disturbances would be re-graded to original contours where cut and fill made recontouring 
feasible. Any roads left in place would become the responsibility of the landowner. 

 Grading disturbed areas to preconstruction contours where feasible. 

 Revegetation with native or pasture grass species to ensure establishment of vegetation. 
Where applicable, restored areas would be stabilized and returned to cattle grazing. 

 Recycling and disposal of materials, WTG components, and any hazardous and regulated 
materials and wastes would be conducted per applicable local, state, and federal regulations. 

 Decommissioning would restore the visual and ecological character of the landscape and 
also remove effects to other environmental and public resources that may have occurred as a 
result of Project operations. 

2.2 ALTERNATIVES 

This section discusses potential alternatives to the proposed Project and alternatives that have been 
eliminated from further consideration. 
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2.2.1 Project Component Alternatives 

2.2.1.1 No Action Alternative 

Pursuant to HAR § 11-200-17(f)(1), the No Action Alternative is included in this EIS. Under the No 
Action Alternative, the wind farm would not be constructed. Individual resource area impact 
discussions in Chapter 3 identify any potential impacts associated with the No Action Alternative. 

2.2.2 Alternatives Eliminated From Further Consideration 

Several potential locations and alignments of the three Project components were preliminarily 
identified as viable alternatives but were subsequently eliminated. Alternatives were eliminated if it 
was determined that they would not meet the proposed Project‘s Purpose and Need or objectives as 
described in Section 1.3. These alternatives and the rationale for dismissal are discussed in the 
Sections 2.2.2.1 through 2.2.2.9.  

2.2.2.1 Alternative Wind Farm Site within the Auwahi Parcel 

Two potential project sites were identified within the Auwahi parcel: (1) the area just north of 
Upcountry Pi‗ilani Highway and (2) the area just south of the highway. In 2006, three 50-meter met 
towers were installed to measure and document wind speeds, shear, turbulence intensity, 
temperature, and pressure in the northern and southern portions of the Auwahi parcel; one met 
tower was sited above the Pi‗ilani Highway at 828 meters ASL (2,717 feet ASL) and 2 towers were 
sited below Pi‗ilani Highway at 473 meters ASL (1,552 feet ASL) and 175 meters ASL (574 feet 
ASL). Using the data collected from these three towers, a site energy assessment was conducted for 
the two potential project sites.  

The assessment showed that wind speeds significantly decreased with elevation and distance away 
from the shoreline. The average wind speed at the met tower nearest the ocean was more than 50 
percent greater than the wind speed of the tower mauka Pi‗ilani Highway. Because power is 
proportional to the cube of wind speed, it would require more than 16 WTGs sited mauka of Pi'ilani 
highway to produce the same MWh energy generated by only 8 WTGs in the proposed design sited 
makai of Pi‗ilani Highway. In addition, the WTGs in the current design are nearly 1.6 kilometer 
(1 mile) makai of Pi‗ilani Highway, while WTGs mauka of Pi‗ilani Highway would be much closer to 
the road and significantly more visible. The installation of additional wind turbines would also be 
expected to increase impacts to both biological and archeological resources because more wind 
turbines would require more roads and disturb a substantially larger area. More turbines would also 
have a potentially greater impact on birds and bats. Additional WTGs would also increase visual 
impacts. 

Although the assessment results showed commercially viable wind regimes at both the northern and 
southern portions of the Auwahi parcel, it was determined that the southern portion would have a 
higher estimated net annual energy production with fewer environmental impacts. Thus, the 
northern site within the Auwahi parcel would be less likely than the southern site to meet the 
proposed Project objectives of increasing Hawai‗i‘s energy independence and providing a renewable 
energy source to assist the people of Hawai‗i in meeting or exceeding their RPS. Consequently, the 
Applicant decided to pursue development of the wind farm on the southern portion of the parcel.  

2.2.2.2 Alternative Sites on Maui 

As discussed in Section 1.1, the Auwahi parcel of ‗Ulupalakua Ranch was identified as a suitable 
location for a wind farm project because it has a consistent wind power density regime (i.e., 



2.0 Proposed Action and Alternatives 

AUGUST 2011 FINAL ENVIRONMENTAL IMPACT STATEMENT, AUWAHI WIND FARM 2-33 

consistently high winds suitable for a wind farm). Three years of wind data were collected and 
analyzed to ensure that the Auwahi parcel was an optimum site selection. The Auwahi parcel is 
located in a remote and undeveloped portion of Maui that is zoned for agriculture, within which 
wind farms are considered a compatible use, further contributing to its suitability for development 
of a wind farm project. In addition, the proposed Project falls almost entirely within the boundaries 
of ‗Ulupalakua Ranch, which further simplified the development process. The Applicant determined 
that other sites on Maui would not be considered for further evaluation. 

2.2.2.3 Generator-tie Line Alternatives 

Roadside Alignment 

During the early stages of Project development, the Applicant identified a potential generator-tie line 
corridor between the wind farm site and the existing Wailea substation along the edge of Upcountry 
Pi‗ilani Highway and Kula Highway. The generator-tie line would be an overhead alignment located 
within the roadway easement. However, it was determined that this alignment would cross through 
the Kanaio Natural Area Reserve (NAR) and consequently was eliminated from further 
consideration. It was determined that the roadside alignment would have a much larger impact on 
the NAR than the proposed alignment. It is important to avoid any development in the NAR area if 
possible to avoid impacts to sensitive resources. The proposed generator-tie line alignment does not 
cross into this sensitive area and is owned entirely by ‗Ulupalakua Ranch, so only a single easement 
would be required. The easement process for approval of the roadside alignment with multiple land 
owners could potentially far exceed the available window of time to complete the planning and 
approval stages of the proposed Project. The proposed Project has specific time frames that must be 
met in accordance with the PPA with MECO. For these reasons, a roadside alternative was 
eliminated from further consideration and evaluation. 

Direct Route Alignment Across ‘Ulupalakua Ranch Property 

A direct route alignment (i.e., one with a minimal number of turns) within the mauka (inland) 
portions of the ‗Ulupalakua Ranch property was considered for the proposed generator-tie line 
corridor. However, it was determined that this alignment would traverse the Auwahi Forest 
Restoration Project, which is located on the northern edge of the Auwahi parcel, and as such this 
route was eliminated from further consideration. 

Underground Generator-tie Line  

An underground alternative would require substantially more excavation and ground disturbance 
than an overhead line, resulting in potentially higher impacts to sensitive biological and 
archaeological resources. The roadside alignment alternative would cross through the Kanaio NAR, 
and constructing an underground generator-tie line corridor would require completely excavating a 
large portion of this critically sensitive area. In addition, constructing an underground line along the 
existing roadside or along the currently proposed generator-tie line could result in higher 
construction costs, which in turn would reduce the economic feasibility of the proposed Project. For 
these reasons, an underground alternative was eliminated from further consideration and evaluation. 

Comments on the Draft EIS asked for additional information regarding the possibility of burying 
the generator-tie line to reduce visual impacts. The Applicant considered the temporary and 
permanent impacts associated with trenching to sensitive biological and cultural resources, visual 
resources, land use, safety and reliability, and cost.  
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Installation of an underground line generally involves the following sequence of events: (1) ROW 
clearing, (2) trenching/blasting, (3) laying and/or welding pipe, (4) duct bank and vault installation, 
(5) backfilling, (6) cable installation, and (9 7) site restoration. Underground installation of the 
generator-tie line would require the excavation of a continuous trench in which to install duct banks 
that would carry the electrical cables. Each line requires three separate cables, similar to the three 
conductors required for aboveground generator-tie line. They are not housed together in one pipe, 
but are set in concrete ducts or buried side-by-side.  

Ground Disturbance – It is estimated that the Auwahi generator-tie line would require a trench 
approximately 3 meters (10 feet) wide and 0.9 meter (3 feet) deep for its entire 15-kilometer (9-mile) 
length, resulting in 5,550 square meters (60,000 square feet) of surface ground disturbance and 
16,650 cubic meters (21,777 cubic yards) of cut. In addition, there would be underground and above 
ground structures associated with an underground line, including vaults and transition structures that 
would create additional disturbance. Vaults are concrete boxes, typically 3 meters (10 feet) high and 
3 to 9 meters (10 to 30 feet) wide, buried at regular intervals along the underground construction 
route which provide access for splicing the cables during construction and for maintenance and 
repair of the cables during operation. Transition structures are vertical structure, typically 18 to 30 
meters (60 to 100 feet) tall, required for underground cables less than 345 kV to connect overhead 
to underground lines. Trenching in particular would result in greater impacts related to soils and 
erosion, biological and cultural resources that construction of an overhead line (see Sensitive 
Resources below) because substantial ground disturbance would occur along the length of the line, 
whereas disturbance associated with an overhead line is limited to the location of each pole.  

Additionally, a permanent corridor would have to remain clear of vegetation including trees and 
large shrubs with long roots that could interfere with the system. With an overhead line all 
vegetation outside of the safety clearance zones of the line would be restored. 

Sensitive Resources – Construction of an underground line would result in additional impacts to 
sensitive biological and archaeological resources. Unlike an overhead line for which pole locations 
are somewhat flexible and can be adjusted to avoid sensitive resources, a trench required for an 
underground line has a larger footprint and less ability to shift to avoid such resources. Thus 
sensitive plants, including ‗iliahi (federal endangered) and ‗aiea (candidate for federal listing), as well 
as a number of other rare native species that were documented during botanical surveys within the 
generator-tie line, would potentially be impacted by the construction of an underground line. 
Likewise, excavation of a trench would have greater potential to impact buried archaeological 
features than the proposed overhead generator-tie line, for which only minor excavation would 
occur for the installation of individual poles. 

Visual Resources – It is often assumed that following construction, visual impacts associated with 
an underground line would be negligible because the entire line would be out of sight. However, the 
above ground ancillary facilities associated with an underground line would be visible.  

Land Use – During construction, special methods are needed to avoid mixing the topsoil with 
lower soil horizons and to minimize erosion during trench excavation. The placement of soils 
around an underground line may slightly change the responsiveness of surface soils to agricultural 
practices.  

Safety and Reliability – Although they are less susceptible to outages associated with 
environmental factors (i.e., wind and vegetation) than overhead lines, underground lines require 
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more repair time and thus result in longer outages. Cable repair requires considerable time associated 
with locating and excavating the affected cable segment. In contrast, a fault or break in an overhead 
line can usually be located almost immediately. Underground lines also typically have a shorter life 
expectancy than overhead lines. Furthermore, the underground line would be a safety hazard for on-
going ranching operations and employees such as maintaining fence line, constructing irrigation 
systems, etc. which require occasional trenching and the possibility of striking an underground line. 

Cost – The estimated cost for constructing underground lines ranges from 4 to 14 times more 
expensive than overhead lines of the same voltage and same distance. Costs and time associated with 
repairs for an underground line are also usually greater than for overhead lines. Therefore, 
construction and operating an underground line would be cost prohibitive.  

Operations and Maintenance – As noted above, operating problems or maintenance issues 
associated with underground lines require more time and resources, and can result in additional 
disturbance, compared to overhead lines. Excavation of the line for repair would result in additional 
ground disturbance. 

Given the potential for increased significant environmental impacts associated with the construction 
and operation and maintenance of an underground generator-tie line, reliability concerns, and the 
high cost of this technology, undergrounding the generator-tie line was eliminated from inclusion in 
the project during the design phase. 

Power Line Extension to Communities Adjacent to Wind Farm Site 

The feasibility of bringing power to the communities adjacent to the proposed Project is limited 
because power generated at the wind farm site needs to be transmitted to a substation and stepped 
down and leveled prior to distributing it to the grid. More importantly, infrastructure is not in place 
in these communities to receive power at this time, and it is the purpose of the proposed Project to 
create power for distribution within the existing MECO infrastructure. To provide power to 
adjacent communities, a substation and distribution system to these homes would need to be 
constructed, operated, and maintained. Given lack of existing infrastructure, bringing power to these 
communities at this time would be prohibitively expensive and therefore not feasible.  

2.2.2.4 Alternative Construction Access Routes 

Auwahi Wind considered multiple routes to provide construction access for the Project, including 
use of existing public and private roadways, construction of new roadways, and delivery of WTG 
components via air and water routes to reduce traffic impacts. Table 2-7 compares impacts 
associated with each of the road-based alternatives against the preferred construction access route. 
Figure 2-9 depicts the overland alternate construction access routes considered in this Final EIS.  

In response to comments made by the Maui Planning Commission as well as other commenters, 
Auwahi Wind considered three potential options for an alternative construction access route 
extending Pi‗ilani Highway to avoid construction traffic through Wailea and Mākena. Auwahi Wind 
also considered several other alternative construction access routes aimed at reducing traffic 
congestion along surface roads of the Construction Access Route. These alternatives evaluated the 
use of helicopters to transport WTG components as well as shipping construction materials and 
WTGs to a temporary port near the proposed Project site. 
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Table 2-7. 
Comparison of Route Alternatives 

Route Description Land Control Resource Impacts 
Permitting 

Impact 
Construction 

Impact 
Schedule 
Impact Comments 

Preferred 
Route  

Existing Roads in 
Wailea/Mākena  to 
Existing Pāpaka Road to 
Upcountry Pi‗ilani 
Highway 

5 Landowners 
impacted, advanced 
discussions in 
process with all: 

Endangered Species 
(Blackburn‘s sphinx moth) 
impacts avoided through 
design measures 

Permitting is in 
advanced stages 
for this 
alternative 

Modification of 
existing graded road 

Permitting 
Studies 
Completed 

Current preferred option 

Existing Paved Roads ‗Ulupalakua Ranch    Temporary removal 
of 1 traffic light 

Permitting in 
Process 

Lowest resource impacts 

Existing Graded Roads Makena ATC Archaeological impacts 
avoided through design 
measures 

   Engineering in 
Process 

Highest feasibility for land 
control, permit acquisition, 
constructability, and 
schedule 

4.5 Miles of Improvements Piltz Trust 39 acres of temporary 
disturbance 

       

  State of Hawaii 
(DLNR) 

11 acres of permanent 
disturbance 

       

  County of Maui          

1 Existing Kula Highway 
to Upcountry Pi‘ilani 
Highway 

2 Landowners 
impacted: 

None Construction 
permits   

None None Initial preferred option as 
existing paved public road 

Existing Paved Roads County of Maui 
(DPW) 

Existing paved public road      Minimum impacts on 
resources, development, 
permitting, schedule, and 
cost 

0.0 Miles of Improvements State of Hawaii 
(DOT) 

0 acres of temporary 
disturbance 

     Determined unfeasible for 
superloads due to length, 
weight, and height 
restrictions 

   0 acres of permanent 
disturbance 

     Feasible for construction 
traffic other than 
superloads 

2 New Direct Route from 
the end of Lower Pi‘ilani 
Highway through the 
proposed Honua‘ula 
Development to Pāpaka 
Road to Upcountry 

5 Landowners 
impacted, including: 

Endangered Species 
(Blackburn‘s Sphinx Moth)  

SMA Use Permit Modification of 
existing graded road 

1-year 
additional due 
to SMA 

Land control issues 
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Table 2-7. 
Comparison of Route Alternatives 

Route Description Land Control Resource Impacts 
Permitting 

Impact 
Construction 

Impact 
Schedule 
Impact Comments 

Pi'ilani Highway 

Existing Graded Roads Honua'ula Partners 
LLC 

Archeological sites Drainage permits Construction of new 
graded road 

1 month 
additional 
construction 
permitting 

Resource impacts 

New Graded Roads ‗Ulupalakua Ranch 61 acres of temporary 
disturbance 

Construction 
permits 

Multiple bridges 
and/or culverts 
required for drainage 

  Permitting and schedule 
issues 

7.0 Miles of Improvements Makena ATC 17 acres of permanent 
disturbance 

    Proposed route would run 
directly behind the Hotel 
Wailea resulting in an 
additional 2 months of 
disturbance during road 
construction and 10 month 
construction traffic period. 

  BC Golf          

  Hotel Wailea           

3 New Indirect Route from 
the end of Lower Pi‘ilani 
Highway through the 
proposed Honua‘ula 
Development to Pāpaka 
Road to Upcountry 
Pi‘ilani Highway 

3 Landowners 
impacted, including:  

Endangered Species 
(Blackburn‘s Sphinx Moth) 

SMA Use Permit 
(partially in 
SMA) 

Modification of 
existing graded road 

1-year 
additional due 
to SMA 

Land control issues 

Existing Graded Road Honua'ula Partners 
LLC 

Archeological sites Construction 
permits 

Construction of new 
graded road 

2 months 
additional 
construction 
permitting 

Resource impacts 

New Graded Roads ‗Ulupalakua Ranch 78 acres of temporary 
disturbance 

      Permitting and schedule 
issues 

9.0 Miles of Improvements Makena ATC 23 acres of permanent 
disturbance 
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Table 2-7. 
Comparison of Route Alternatives 

Route Description Land Control Resource Impacts 
Permitting 

Impact 
Construction 

Impact 
Schedule 
Impact Comments 

4 New Direct Route from 
the end of Lower Pi‘ilani 
Highway through the 
proposed Honua‘ula 
Development to 
Upcountry Pi‘ilani 
Highway 

17 Landowners 
impacted, including:  

Endangered Species 
(Blackburn‘s Sphinx Moth) 

Construction 
Permits 

Modification of 
existing graded road 

At least 1-year 
additional to 
secure land 
control and 
permits 

Land control issues  

Existing Graded Road Honua‗ula Partners 
LLC 

Archeological sites  Construction of new 
graded road 

2 months 
additional 
construction 
permitting 

Kuleana parcels and large 
number of private parcels 

New Graded Roads ‗Ulupalakua Ranch 47 acres of temporary 
disturbance 

 Substantial grades    Direct impacts to existing 
homes along route due to 
extremely close proximity 

5.5 Miles of Improvements Makena ATC 13 acres of permanent 
disturbance 

 Removal of several 
residential gates, 
fences and 
driveways. 

  Significant grades of roads 
impact feasibility and safety 

  Ke Alaloa LLC          

  Lokelani Resort 
Corporation 

         

  Palisade Pointe 
Estates, Inc.  

         

  Multiple Kuleana 
Parcels 
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Route 1 – Direct Route via Haleakalā Highway and Kula Highway 

Based on a transportation route assessment conducted by Project engineers, it was determined that a 
direct route from Kahului Harbor to the wind farm site along Haleakalā and Kula Highways is not  
practical for turbine components (superloads),  mainly due to several sections along Kula Highway, 
between Keokea and ‗Ulupalakua Ranch, where turn radii and slopes of the highway are not 
adequate to haul the turbine components (superloads). In addition, the weight limits on some 
bridges are not able to accommodate the superloads. Therefore, this route was eliminated from 
further consideration in the EIS. 

Although Kula Highway is unfit for the superloads, it can accommodate other construction vehicles 
within the legal weight limits such as construction workers vehicles, semi-trucks, concrete trucks, 
and dump trucks. No improvements to Kula Highway would be necessary to accommodate these 
construction vehicles. Therefore, a portion of the construction traffic will utilize Kula Highway in 
combination with the preferred construction access route that transits of Wailea and Mākena to 
Pāpaka Road. Therefore, this alternative was eliminated from further consideration and evaluation.  

Route 2 – Alternative Route Extending Pi‘ilani Highway Mauka of the Wailea Resort to 
Pāpaka Road  
Route 2 would extend Pi‗ilani Highway directly mauka of the Wailea Resort and Wailea golf courses 
using a portion of existing private roadways in combination with constructing new roadways to 
Pāpaka Road. The alignment is a direct straight roadway bordering Wailea Resort through Mākena 
golf course to Pāpaka Road. The alignment of Route 2 is immediately adjacent to Hotel Wailea. This 
route would require a total of 11.3 kilometers (7.0 miles) of road improvements while creating 24.7 
hectares (61 acres) of temporary disturbance and 6.9 hectares (17 acres) of permanent disturbance. 
In addition, this route will require construction of two bridges to cross over ravines. The new 
roadway and new bridge would require approximately 30 days of additional construction work and 
construction impacts prior to using Route 2 for transit of the superloads and other construction 
vehicles. Construction impacts would include additional construction traffic, short-term impacts 
such as additional construction noise and construction dust (i.e. short-term air quality), and a longer 
overall construction timeline. Furthermore, additional studies will be required for vegetation, 
wildlife, and archaeological resources to assess impacts, if any.  

Route 2 would run adjacent to known endangered Blackburn‘s sphinx moth habitat and through 
areas with potential archaeological resources. In addition, this alignment would pass through several 
privately owned parcels and on-going discussions with landowners determined that the appropriate 
approvals may not be obtained for use of these parcels as a construction access route for the Project. 
A portion of this alignment enters the Special Management Area (SMA), which would require an 
SMA permit approval. 

It was determined that this alternative Route 2 would increase impacts to natural and environmental 
resources. For reasons stated above, Route 2 was not selected as the preferred construction access 
route. 

Route 3 – Alternative Route extending Pi‘ilani Highway through the proposed Honua‘ula 
Development to Pāpaka Road  
Route 3 would extend Pi‗ilani Highway through the Honua‗ula Development using the proposed 
Honua‗ula Roadway alignment, then heads makai and south through Mākena Resort to Pāpaka 
Road. This route would require a total of 14.5 kilometers (9.0 miles) of road improvements while 
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creating 31.6 hectares (78 acres) of temporary disturbance and 9.3 hectares (23 acres) of permanent 
disturbance. A portion of the alignment will require improvements to an existing agricultural road 
while the second portion will require construction of 4.8 kilometers (3 miles) of new road across 
rough rocky terrain. A small portion of the southernmost segment of this alignment is within the 
SMA, which would require an SMA permit approval.  

In addition, a portion of Route 3 would potentially impact potential archeological resources as well 
as suspectedpotential habitat for the endangered Blackburn‘s sphinx moth. This potential impact 
would require implementation of an HCP.  

The new roadway for Route 3 would require approximately 60 days of additional construction work 
and construction impacts prior to using Route 3 for transit of the superloads and other construction 
vehicles. Construction impacts would be short-term and include blasting, additional construction 
traffic, additional construction noise and construction dust (i.e. short-term air quality), and a longer 
overall construction timeline. Furthermore, additional studies for the portion of new road will be 
required for vegetation, wildlife, and archaeological resources to assess impacts, if any.  

It was determined that this alternative Route 3 would increase impacts to natural and environmental 
resources. For reasons stated above, Route 3 was not selected as the preferred construction access 
route. 

Route 4 – Alternative Route Extending Pi‘ilani Highway through the proposed Honua‘ula 
Development to Ulupalakua Road (Route 4) 
Route 4 would extend Pi‗ilani Highway through the Honua‗ula project using the proposed 
Honua‘ula roadway alignment then head further mauka and south to connect to Ulupalakua Road. 
This route would require 8.9 kilometers (5.5 miles) of road improvements while creating 19 hectares 
(47 acres) of temporary disturbance and 5.3 hectares (13 acres) of permanent disturbance. The entire 
alignment would require improvements to an existing agricultural road. 

Similar to Route 3, Route 4 would potentially impact suspectedpotential habitat for the endangered 
Blackburn‘s sphinx moth. This potential impact would require implementation of an HCP. At the 
location where Route 4 connects to Ulupalakua Road, the roadway width is 12 feet wide, and too 
narrow for superloads to traverse without directly impacting the property of existing home owners. 
‗Ulupalakua Road services 17 homes with several of the homes on Kuleana parcels. Easement rights 
to widen Ulupalakua Road by the 17 homeowners/Kuleana owners would be difficult, if not 
impossible to obtain. Furthermore, a portion of Route 4 alignment is too steep for the superloads to 
climb. In order to smooth out the grades, blasting work may be required.  

The new roadway for Route 4 would require 60 days of additional construction work and 
construction impacts prior to using Route 4 for transit of the superloads and other construction 
vehicles. Construction impacts would be short-term and include blasting, additional construction 
traffic, additional construction noise and construction dust (i.e. short-term air quality), and a longer 
overall construction timeline. Furthermore, additional studies for road improvements will be 
required for vegetation, wildlife, and archaeological resources to assess impacts, if any.  

It was determined that this alternative Route 4 would increase impacts to natural and environmental 
resources. For reasons stated above, Route 3 was not selected as the preferred construction access 
route.  
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Use of Helicopters to Reduce Traffic along Preferred Construction Access Route 

The transportation of tower components by helicopter was reviewed and analyzed to determine 
operational feasibility of this option. The limiting element for this option is the functional 
constraints of lift capacity of helicopters in the State of Hawai‗i. The FAA certifies helicopter 
operators who perform lift functions such as activities related to replacement of roof top mechanical 
equipment (FAA, May 11, 2011). According to the FAA, within the State of Hawai‗i, there is no 
certified helicopter operator who possesses equipment which has a lift capacity of greater than 
approximately 2,500 to 3,000 pounds (1,134 to 1,361 kilograms). The WTG components exceed this 
lift capacity, as indicated in Table 2-8. 

Table 2-8. 
Siemens 3.0 MW Wind Turbine Generator Components Transport Weights 

Turbine Component Gross Weight (kilograms) Gross Weight (pounds) 

Nacelle 75,000 165,347 

Tower Base 61,660 135,937 

Tower Mid 54,280 119,667 

Tower Top 36,866 81,276 

Hub 29,300 64,595 

The potential to bring a larger helicopter to Maui specifically for constructing the Auwahi Wind 
Project was also considered. The largest heavy lift helicopter available in the U.S. is the Erickson 
Air-Crane S-64 that has a maximum lift capacity of 25,000 pounds (11,340 kilograms); this will only 
be able to lift the blades. The largest heavy lift helicopter available globally is the Russian-built Mil 
Moscow MI-26 that has a maximum lift capacity of 44,080 pounds (20,000 kilograms); this also will 
only be able to lift the blades. Seeing as the other components still need to be transported by land, 
the helicopter transport for the WTG components was determined to be an inefficient method of 
transport for the superloads. 

Use of Barges to Reduce Traffic along Preferred Construction Access Route 

The ocean-based transport system for wind turbine generator parts would involve the use of a barge 
to transport the various components to a docking and off-loading site near the wind farm site such 
that trucking through urbanized areas would not be required. Construction of an off-loading ocean 
dock at the makai portion of the wind farm site assumes the following general parameters of 
construction: 

1. Shore-side improvements would include the construction of a new access road from the 
docking site to the wind farm site. This access road would also be used for construction 
access for dock improvements. Additional shore-side improvements are assumed to include 
staging areas for off-loading and areas for truck turnaround and parking. 

2. Ocean-side improvements would include the installation of dock supporting foundation and 
abutments, and an unloading platform. 

With these assumed improvements, the following permits are anticipated to be triggered.  

1. SMA Use Permit for shore-side construction within the SMA; 

2. Shoreline Setback Variance for shore-side construction within the shoreline setback; 
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3. Conservation District Use Permit for work within the State Conservation District (i.e., work 
performed makai of the certified shoreline); 

4. U.S. Department of the Army Section 10 Permit (Section 10 of the Rivers and Harbors Act 
of 1899) prohibits the obstruction or alteration of navigable waters of the United Sates 
without a Department of the Army permit); 

5. If fill or dredged material is to be placed in the ocean in connection with the construction of 
the dock (e.g., supporting pier, concrete abutments, etc.), a Section 404 permit from the U.S. 
Department of the Army will be required (Section 404 of the Clean Water Act of 1972 
(CWA) prohibits the discharge of dredged or fill material into waters of the United States, 
including wetlands, without a Department of the Army permit); 

6. A U.S. Department of the Army Section 404 permit application triggers the requirement for 
a separate Section 401 Water Quality Certification from the State Department of Health; and 

7. A U.S. Department of the Army 404 permit application also triggers the requirement for a 
Coastal Zone Management Consistency Review approval from the State Office of Planning. 

In addition to the foregoing, both the Shoreline Setback Variance Application and Conservation 
District Use Application would need to be supported by a Chapter 343, HRS environmental 
assessment or EIS. The environmental assessment would need to address impacts of the temporary 
docking system to the marine and terrestrial environments, to include marine biota, water quality, 
archaeological, and flora/fauna parameters. 

If permitting processes for the foregoing approvals were to be initiated at this point, the time 
required to complete the processes would likely extend the start construction date by 18 to 24 
months. In this regard, the regulatory requirements for implementing a transport by sea option 
would place the Project beyond the implementation milestone requirements established by the 
purchase power agreement and would not support the Applicant‘s goals and objectives. 

Alternative Alignment for Pāpaka Road 

The vicinity of Pāpaka Road includes a network of pastoral roads, many of which were considered 
as possible segments of the construction access route. Specifically, an alternative alignment 
consisting entirely of existing roads was considered. However, this alignment passed through several 
privately owned parcels and it was determined that the appropriate approvals could not be obtained 
for use of these parcels within the Project time constraints. As such, the alignment was modified to 
stay primarily within ‗Ulupalakua Ranch property and the existing road alternative was eliminated 
from further evaluation.  

2.2.2.5 Alternative Project Size 

As documented in Section 1.1, Background and History, several variations in the generating capacity 
have been considered throughout the planning phase of the proposed Project. The existing electrical 
grid on Maui can accept only a limited amount of wind-generated energy; MECO has determined 
that the grid can accept no more than approximately 21 MW of energy from the proposed Project at 
this time. 

In its comments on the Draft EIS, the Maui Planning Commission requested that the Applicant 
consider the ability to generate more electricity in its proposed Project. The wind resource at the 
Auwahi site could easily support a project more than twice the size of this proposed 21 MW project. 
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However, peak demand on Maui is approximately only 200 MW and can drop down to 
approximately 70 MW at night. As a result, MECO is not able to accept additional intermittent wind 
power without risking the reliability and stability of the grid. In the future, larger batteries could 
potentially be used to increase the ability for the MECO grid to accept even more intermittent wind 
and solar power. 

Given grid constraints that are outside the Applicant‘s control, the Project has already been reduced 
from 42 MW to 21 MW. A further reduction in the generating capacity would further diminish the 
Project‘s economic viability and would directly impact the price at which the energy could be sold to 
MECO. Accordingly, the generating capacity of the proposed Project was determined to be the 
appropriate project size, and alternative project sizes were eliminated from further evaluation. 

2.2.2.6 Off-Shore Wind Farm Alternative 

Off-shore wind farms are becoming a growing alternative energy source, successfully operating in 
eight countries. Currently, the United States has no operating off-shore wind farms, although several 
are in different stages of planning and development. The Applicant‘s renewable energy expertise at 
this time focuses on land-based wind and solar generation. While there are advantages to off-shore 
wind farms, such as the potential for higher and steadier winds, and the ability to generate power in 
areas where land is not available (AWEA 2009), there are many negative aspects to this alternative in 
Hawai‗i as summarized below:  

 They are typically built in shallow coastal areas. Hawai‗i‘s extensive near-shore coral reefs 
limit shallow coastal areas that would be feasible. 

 Most of the shallow Hawaiian coastal areas fall within the Hawaiian Islands Humpback 
Whale National Marine Sanctuary, an area considered to be one of the world‘s most 
important humpback whale habitats. The area off-shore from the Auwahi parcel is within 
this marine protected area. 

 Turbine foundation costs increase rapidly with increasing water depth and wave height, as 
does the cost of connecting with utility power lines as the distance from shore increases. 

 Operations and maintenance costs would be substantially higher given accessibility issues, 
potentially making this alternative economically infeasible.  

For these reasons, this alternative was eliminated from further evaluation. 

2.2.2.7 Pumped Storage Hydropower 

Pumped storage hydropower is a technology that involves pumping water to a high-storage reservoir 
using available excess power and then releasing the water through turbo-generators to produce 
electricity when it is needed, which in this case would be when wind conditions are light. Typically, 
pumped storage requires two large reservoirs and an adequate water supply. This would be 
problematic for several reasons. There is no water source or reservoir near the wind farm site, so 
power would have to be transmitted to an off-site reservoir location. No such reservoir system 
currently exists at this location on Maui, so an additional large-scale construction project would be 
required, resulting in a much larger capital investment and greater project impacts. In addition, 
impacts to the human and natural environment would increase. For these reasons, this alternative 
was dismissed from further consideration.  
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2.2.2.8 Other Renewable Energy Sources 

Renewable energy sources such as geothermal or solar are complementary to wind energy. The 
purpose of this proposed Project, however, is to bring renewable wind energy to Maui. The Auwahi 
Wind Project does not preclude others from pursuing other alternative energy sources; rather, it is 
intended to contribute to the many efforts in progress to help the county and state reach their 
renewable energy goals. These other renewable energy sources are briefly discussed in Chapter 4, 
Cumulative Impacts. 
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3.0 EXISTING ENVIRONMENT, POTENTIAL IMPACTS, AND 
MITIGATION MEASURES 

This chapter presents the environmental, cultural, and socioeconomic resources that have the 
potential to be affected by the proposed Project as described in Chapter 2. For most resources, 
Project impacts would be limited to areas on and immediately around the proposed Project. 
However, for some resources a wider geographic area is considered to capture all direct and indirect 
effects of the Project. The Region of Influence (ROI) is used to describe the impact analysis area for 
each resource. The discussion below is organized by resource (e.g., geology and topography, 
vegetation, noise, and so on). Each subsection presents the definition of the resource, a description 
of the existing environment to orient the reader to the proposed Project, and an analysis of potential 
impacts to that resource, as well as proposed resource-specific avoidance, minimization, mitigation 
measures. Industry standard BMPs, design features, and Project plans that would be implemented to 
avoid and minimize impacts to multiple resources associated with construction and operations are 
also mentioned below and described in detail in Table 2-4. 

3.1 CLIMATE 

3.1.1 Definition of Resource 

Climate refers to the average weather conditions in a region over a long period of time. The climate 
of a location is affected by its latitude, elevation, and proximity to the ocean. Climatic regions are 
typically characterized by temperature, humidity, wind patterns, and rainfall. The ROI for purposes 
of this analysis is the leeward side of Maui. 

3.1.2 Existing Conditions 

Hawai‗i‘s climate is characterized by two seasons: summer (May through September) and winter 
(October through April). In general, the islands have relatively mild temperatures and moderate 
humidity throughout the year (except at high elevations), with persistent northeasterly trade winds 
and infrequent severe storms. However, summer is typically warmer and drier, with minimal storm 
events.  

The trade winds are prevalent 80 to 95 percent of the time during the summer months, when high 
pressure systems tend to be located north and east of Hawai‗i. During the winter months, the high 
pressure systems are located farther to the south, thereby decreasing the prevalence of the trade 
winds to about 50 to 80 percent of the time (WRCC 2009a). 

Despite the strong marine influence resulting from Hawai‗i‘s insularity, some mountainous areas 
exhibit semi-continental conditions (especially on the islands of Hawai‗i and Maui). Combined with 
the rugged and irregular topography, the result is diverse climatic conditions across the various 
regions of the state, including significant geographic differences in rainfall amounts, which range 
from 51 centimeters to 762 centimeters (20 inches to 300 inches) (WRCC 2009a). 

The proposed Project is located in the lowlands of the leeward side of Maui. In this vicinity, dry 
weather is prevalent, with the exception of sporadic trade wind showers and short-duration storms. 
Rainfall occurs primarily between the months of December and March. Based on data recorded 
between 1955 and 2009, the average annual rainfall in this vicinity is 78.5 centimeters (30.9 inches), 
with monthly totals ranging between 4.1 centimeters (1.6 inches) in August to 12.4 centimeters 

http://en.wikipedia.org/wiki/Weather
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(4.9 inches) in January (WRCC 2009b). At the wind farm site, annual rainfall is less than 38 
centimeters (15 inches) (Erdman pers. Ccomm. 2011a). In general, the lowlands have a narrow range 
of diurnal temperatures, with daytime temperatures in the 70s to 80s (all degrees Fahrenheit) and 
nighttime temperatures in the 60s to 70s. The prevailing wind direction is from the east, as shown 
on Figure 3.1-1. 

 
Figure 3.1-1. Wind Rose Auwahi Parcel 

3.1.3 Potential Impacts and Mitigation Measures 

3.1.3.1 Impact Methodology and Factors Considered for Impact Analysis 

By altering the atmospheric mixing that occurs as wind passes over a site, WTGs do have the 
potential to affect certain aspects of the wind regime. However, a wind farm project of the scale 
proposed would not have the potential to affect temperature, rainfall, humidity, or most other 
meteorological parameters. The proposed Project has been sited to benefit from the strong wind 
resources in this area.  

3.1.3.2 Construction Impacts 

Construction activities would have no impact on temperature, rainfall, humidity, or aspects of the 
wind regime. Construction related impacts to GHG emissions are discussed in Section 3.12 – Air 
Quality. Potential impacts to climate characteristics resulting from construction of the straightened 
road alignment for the WTG access roads (see Section 2.1.1.2 for additional details) would be the 
same as for construction of the proposed WTG access road alignment.  

3.1.3.3 Operations and Maintenance Impacts 

As noted above, wind farm project of the scale proposed would not have the potential to affect 
temperature, rainfall, humidity, or most other meteorological parameters. Wind turbine generators, 
on the order of 10,000 WTGs concentrated into an area 97 kilometers (60 miles) wide, do have the 
potential to affect certain aspects of the wind regime leading to warming and drying of surface air 
(Roy et al. 2004). However, the physical constraints of the island of Maui preclude the construction 
of the number of WTGs necessary to generate such changes. Because the WTGs would extract only 
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a small percentage of the wind energy necessary to generate these changes, the potential 
climatological impact of the proposed Project is not significant. Any potential adverse effects on 
climate from this proposed Project would be deemed insignificant. Conversely, there are potentially 
beneficial effects on climate from the proposed Project. If the energy generated by the proposed 
Project replaces energy generated by the combustion of fossil fuels, the reduction in the emissions of 
GHGs that contribute to global warming could occur. (For more information on the Project-related 
effects on GHGs, please see Section 3.12 – Air Quality.) Potential impacts to climate characteristics 
resulting from O&M along WTG access roads if the straightened road alignment were constructed 
would be the same as those for the proposed WTG access road alignment, and would be less than 
significant. 

3.1.3.4 No Action Alternative 

Under the No Action Alternative, the proposed Project would not be constructed and climate 
characteristics would remain unchanged. The potential for reduction in GHGs would not occur. 
The No Action Alternative would result in less than significant impacts to climate characteristics. 

3.1.3.5 Avoidance, Minimization, and Mitigation Measures 

As described above, the impacts of the proposed Project related to climate characteristics would be 
less than significant; therefore, no avoidance, minimization, or mitigation measures would be 
required. 

3.1.3.6 Summary of Impacts 

Table 3.1-1 summarizes impacts to climate resulting from the proposed Project. 

Table 3.1-1. 
Summary of Potential Climate Impacts 

Impact Issues 
Proposed 

Project  
No Action 
Alternative  

Temperature   

Rainfall   

Humidity   

Aspects of the wind regime   

Greenhouse gas emissions +  

In cases when there would be both beneficial and adverse impacts, both are shown on this table.  

LEGEND: 
= Significant impact + = Beneficial impact 
= Significant but mitigable to less than significant impact  N/A=Not applicable 
= Less than significant impact = No impact 
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3.2 GEOLOGY AND TOPOGRAPHY 

3.2.1 Definition of Resource 

Geologic resources consist of the earth‘s surface and subsurface materials. Topography refers to an 
area‘s surface features including its shape, height, and depth. The ROI includes those areas where 
ground-disturbing activities from the proposed Project would occur. 

3.2.2 Existing Conditions 

Maui is the second largest of the Hawaiian Islands and is 77 kilometers (48 miles) long and 
42 kilometers (26 miles) wide, for an area of 1,886 square kilometers (728 square miles). The island is 
composed of two volcanic mountains, Haleakalā and West Maui, separated by a low-lying isthmus 
that was created as the lava from Haleakalā flowed into West Maui. Haleakalā forms East Maui, and 
is 3,056 meters (10,025 feet) above sea level (ASL) and 53 kilometers (33 miles) across. At 
1,476 square kilometers (570 square miles), it comprises approximately 77 percent of the island 
(USGS 1996a). West Maui is 1,764 meters (5,788 feet) ASL and 29 kilometers (18 miles) across. 

Haleakalā is a shield volcano that is believed to have started forming about 2 million years ago, 
reaching the ocean surface about 1.5 million years ago (USGS 1996a). Subsequently, its flows 
merged with other nearby volcanoes, including West Maui, Kaho‗olawe, Lāna‗i, East Moloka‗i, West 
Moloka‗i, and Penguin Bank (Stearns 1966), covering at least 16,058 square kilometers (6,200 square 
miles). Over the course of the last 400,000 years, the volcanoes subsided to form four distinct 
islands: Maui, Moloka‗i, Lāna‗i, and Kaho‗olawe. Haleakalā was formed over three rift (fissure) 
zones, extending to the northwest, east, and southwest, each of which is marked by a series of cinder 
cones (Stearns 1966). Volcanic activity at Haleakalā in the past 30,000 years has occurred along the 
southwest and east rift zones, with approximately 10 eruptions in the past 1,000 years (USGS 
1996a). The proposed Project does not contain areas of geologic importance as defined in the North 
American Stratigraphic Code (AAPG 2005) or other unique geologic features. There are no mineral 
resources of economic value to the region and residents of the state in the area 

The results of the preliminary geotechnical study indicate that the geologic profile underlying the wind 
farm site consists primarily of recent basalt flows of the Hāna Volcanic series, which is considered to 
be suitable substrate for construction of the proposed Project (Black & Veatch 2008). Although no 
large lava tubes were encountered in the borings during an initial geotechnical investigation, a 
subsurface void was observed to the west of Pu‗u Hōkūkano. In addition, a buried soil layer was found 
between basalt flows at a relatively shallow depth of approximately 2 to 3 meters (6.5 to 10 feet), north 
of Pu‗u Hōkūkano. (Black & Veatch 2008). During subsequent field surveys, lava tubes were 
encountered within the wind farm site footprint. In some locations, the wind farm site access roads 
may cross over lava tubes. Bridges would be constructed over lava tubes in areas where archaeological 
resources are known to be present to avoid potential impacts. In locations where there are no 
archaeological resources present, the lava tubes may be filled with structural materials (e.g. rock, gravel, 
or concrete). A detailed geotechnical investigation would be conducted prior to construction to 
confirm the absence of subsurface voids and buried soils in the footprint of the proposed Project 
facilities, and the design would be modified to account for detected voids. 
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In general, the topography of this region is steep and rugged, as is common on the slopes of shield 
volcanoes. The wind farm site ranges in elevation from approximately 488 meters (1,600 feet) ASL 
on the northern edge to 70 meters (200 feet) ASL on the southern edge, which equates to a slope of 
an approximately 14 percent (Figure 3.2-1). The slope is fairly uniform across the site, with the 
exception of Pu‗u Hōkūkano., which rises to approximately 445 meters (1,460 feet) ASL near the 
center of the wind farm site, approximately 76 meters (250 feet) above the surrounding terrain. The 
generator-tie line would extend from the wind farm site to an elevation of approximately 293 meters 
(960 feet) ASL at the existing Wailea substation. The generator-tie line would have a maximum 
elevation of 1,330 meters (4,363 feet) 1,341 meters (4,400 feet) ASL as it crosses the southwest rift 
zone. Pāpaka Road, one of the construction access roads, ranges from approximately 24 meters (80 
feet) ASL at its western end to approximately 543 meters (1,780 feet) ASL at its eastern end. The 
eastern end of Pāpaka Road connects with Upcountry Pi‗ilani Highway, which drops to 
approximately 490 meters (1,608 feet) ASL at the entrance to the wind farm site. 

3.2.3 Potential Impacts and Mitigation Measures 

3.2.3.1 Impact Methodology and Factors Considered for Impacts Analysis 

The proposed Project was evaluated to identify potential adverse effects on geological resources and 
topography. Factors considered in determining whether the Project would have a significant impact 
on geology and topography include the extent to which its implementation would: 

 Damage or prevent access to areas of geologic importance or mineral resources with 
economic value to the region; 

 Increase the exposure of people or structures to geologic hazards; or 

 Alter the function of the landscape, e.g., by altering drainage patterns through large-scale 
excavation, filling, or leveling. 

The following sections address potential impacts to geology and topography from construction and 
O&M of the proposed Project. 

3.2.3.2 Construction Impacts 

As noted above, there are no areas of geologic importance or mineral resources with economic value 
within the proposed Project. Therefore, the proposed Project would have no impact to these 
resources. Additionally, given the infrequency of volcanic activity at Haleakalā, and the potential for 
impacts on Project construction from geologic hazards is negligible. Therefore, construction of the 
proposed Project would not result in increased exposure of people or structures to geological 
hazards. 

The proposed Project would have a temporary effect on landscape function through ground 
excavation, filling or leveling during the construction of WTG pads, access roads, underground 
electrical collection system, and operations buildings. Construction earthwork would be performed 
to create adequate foundation conditions for the proposed WTGs as well as associated support 
buildings and structures and to establish the appropriate grades for access roads. Ground-disturbing 
activities would consist of clearing and grubbing, topsoil stripping, grading, compaction, blasting, 
utility trenching, and placement of aggregate surfacing. Grading and blasting activities would consist 
of the removal, storage, and/or disposal of earth, gravel, vegetation, organic matter, loose rock, and 
debris to the lines and grades necessary for construction. Excavated materials would be crushed and 
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used on-site for structural or general fill. If there is not enough basaltic rock fill material available 
from on-site grading, fill would either be imported from an off-site borrow source or from another 
location on-site. Construction materials and methods are described in detail in Chapter 2. 

In total, the Project would result in approximately 81 98 hectares (200 244 acres) of ground 
disturbance during construction (Table 2-3). Depending on which WTG model is selected and the 
grading analysis to be conducted during the final design, the wind farm site access roads may be 
straightened to reduce the number of switchbacks and possibly reduce the overall length of the steep 
grades (see Chapter 2 for additional details). If the straightened road alignment for the WTG access 
roads is selected (see Chapter 2 for additional details), the area to be disturbed would decrease by 
approximately 3.9 hectares (10 acres). 

Grading and blasting have the potential to alter drainage patterns within the proposed Project. To 
minimize this effect, construction plans for these activities would incorporate civil design 
considerations for control of storm water runoff and drainage. All Project access roads would be 
located to follow natural contours and minimize side hill cuts to the extent possible and would 
include other BMPs such as ditches and culverts to capture and convey storm water runoff. These 
measures would reduce the potential for erosion and adverse effects on drainage patterns. 
Additionally, blasting would be conducted such that it would minimize the creation of excessive 
slopes. Slope stability does not appear to be an issue based on preliminary geotechnical 
investigations. However, as noted above, design-level geotechnical investigations would be 
conducted prior to construction to identify geologic conditions that could require additional design 
consideration or mitigation measures. With the exception of areas where permanent surface 
recontouring is required, disturbed areas would be restored to pre-existing grades. All disturbed 
areas where permanent gravel or aggregate is required would be revegetated. Collectively, these 
measures would minimize potential impacts from construction of the proposed Project on geology 
and topography. 

3.2.3.3 Operations and Maintenance Impacts 

Permanent disturbance would be restricted to the location of each permanent Project structure 
including generator-tie line poles, met tower pole and guy wires, WTGs, buildings, and the 
permanent access roads, resulting in a total permanent disturbance of approximately 16 31 hectares 
(39 78 acres). During operations, the access roads would be maintained by grading and compacting 
to minimize erosion. Maintenance vehicles and service trucks would continue to use the access roads 
for routine maintenance of the WTGs. The graveled areas around the WTG pads would be 
maintained similar to the access roads.  

Routine servicing of all components of the proposed Project typically does not require heavy 
equipment such as large cranes but does require service vehicle access. If there were a major 
component replacement (e.g., blades, gearboxes, or generators), heavy equipment similar to that 
used during construction would be required. Should component replacement be required, BMPs 
similar to those in place during construction would be followed. 

Operations and maintenance activities associated with the O&M building would include basic 
maintenance and upkeep. Permanent infrastructure would include water and wastewater systems, 
potentially an on-site well, and a septic system. The graveled areas for parking and storing spare 
parts would be maintained to minimize erosion and control storm water runoff and drainage. 
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Pāpaka Road would neither be used for routine O&M activities nor would it serve as the primary 
access route to the wind farm site following construction. Upcountry Pi‗ilani Highway between the 
Pāpaka Road and the wind farm site would continue to be used for normal public traffic and routine 
O&M activities. Generator-tie line maintenance would be accomplished using off-road vehicles and 
light trucks. 

3.2.3.4 No Action Alternative 

Under the No Action Alternative, there would be no demolition, new construction, modifications, 
or other ground-disturbing activities. There would be no potential to damage or prevent access to 
valuable geologic areas or mineral resources, alter the landscape, or increase exposure to geologic 
hazards; therefore, there would be no impact on geology and topography resources under the No 
Action Alternative. 

3.2.3.5 Avoidance, Minimization, and Mitigation Measures 

As described above, the Applicant will implement the design features, industry-standard BMPs, and 
Project plans for control of storm water runoff and drainage listed in Table 2-4 that will result in less 
than significant impacts related to geology and topography; therefore, no additional avoidance, 
minimization, or mitigation measures are required. 

3.2.3.6 Summary of Impacts 

Table 3.2-1 summarizes the potential impacts to geology and topography associated with the 
proposed Project. 

Table 3.2-1. 
Summary of Potential Geologic and Topographic Impacts 

Impact Issues Proposed Project 
No Action 
Alternative 

Damage or prevent access to areas of geological importance   

Increase the exposure of people or structures to geologic hazards   

Alter the function of the landscape   

In cases when there would be both beneficial and adverse impacts, both are shown on this table.  

LEGEND: 
= Significant impact + = Beneficial impact 
= Significant but mitigable to less than significant impact N/A= Not applicable 
= Less than significant impact = No impact 
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3.3 SOILS 

3.3.1 Definition of Resource 

Soils are unconsolidated surface materials that form from the weathering of underlying bedrock or 
other parent material. Soil drainage, texture, strength, shrink and swell potential, and rates of erosion 
affect the suitability of the ground to support manmade structures and facilities. In combination 
with other factors (e.g., climate and terrain), these characteristics are also important considerations 
for soil productivity and suitability for cultivation. The ROI for assessing potential impacts to soils 
includes all areas to be disturbed by construction of the proposed Project.  

3.3.2 Existing Conditions 

The U.S. Department of Agriculture Natural Resources Conservation Service (NRCS) Soil Survey 
(2010); the Soil Survey of the Islands of Kaua‗i, O‗ahu, Maui, Moloka‗i and Lāna‗i (Foote et 
al. 1972); the University of Hawai‗i Land Study Bureau Detailed Land Classification (1967); and the 
State Department of Agriculture‘s Agricultural Lands of Importance to the State of Hawai‗i (ALISH; 
1977) describe the dominant soil types and assess their productivity. A description of each of these 
studies follows. 

3.3.2.1 NRCS Soil Survey 

According to the NRCS Soil Survey (Foote et al. 1972), the soils in the proposed Project consist 
predominantly of the Oanapuka Series (OED), with some areas of very stony land (rVS) and lava 
flows (rLW) and a small inclusion of cinder land (rCl) on and directly adjacent to Pu‗u Hōkūkano. 
The generator-tie line and Pāpaka Road traverse a broad spectrum of habitats over a range of 
elevations, which is reflected by a wide variety of soil types. Each soil type is briefly summarized in 
Table 3.3-1 and illustrated in Figure 3.3-1. 

Table 3.3-1. 
Soil Types in the Proposed Project  

Soil Name 
Slope 
(%) Description Permeability1/ Runoff1/ 

Erosion 
Hazard1/ 

Wind Farm Site 

Oanapuka 
extremely stony 
silt loam (OED) 

7–25 Well-drained, very stony soils on low 
uplands; developed in volcanic ash and 
material derived from cinders 

Moderately 
rapid 

Slow Slight to 
moderate 

Very stony land 
(rVS) 

7–30 Areas where 50–90% of the surface is 
covered with stones and boulders  

— — — 

Lava flows, a`a 
(rLW) 

— Consists of young lava flows — — — 

Cinder land (rCI) — Areas of bedded magmatic ejecta; 
mixture of cinders, pumice and ash 

— — — 

Generator-tie Line 

Very stony land 
(rVS) 

7–30 Areas where 50–90% of the surface is 
covered with stones and boulders  

— — — 

Uma rocky 
loamy coarse 
sand (URD) 

7–25 Excessively drained, sandy soils on 
intermediate mountain slopes, with 
rock outcrops over 5–10% of the 
surface 

Very rapid Medium Moderate 
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Table 3.3-1. 
Soil Types in the Proposed Project  

Soil Name 
Slope 
(%) Description Permeability1/ Runoff1/ 

Erosion 
Hazard1/ 

Uma loamy 
coarse sand 
(UME) 

15–40 Excessively drained, sandy soils on 
smooth, intermediate mountain slopes 

Very rapid Slow Slight to 
moderate 

Lava flows, a‗a 
(rLW) 

— Consists of young lava flows — — — 

Uma loamy 
coarse sand 
(UMF) 

40–70 Excessively drained, sandy soils on 
smooth, intermediate mountain slopes 

Very rapid Slow Severe 

Ulupalakua silt 
loam (ULD) 

7–25 Soil on smooth, intermediate mountain 
slopes  

Moderately 
rapid 

Slow Slight 

Io silt loam 
(ISD) 

7–25 Well-drained soils on smooth, low 
mountain slopes 

Moderately 
rapid 

Slow to 
medium 

Slight to 
moderate 

Kula very rocky 
loam (KxbE) 

12–40 Well-drained soils on uplands with 
rock outcrops over 10–25% of the 
surface 

Moderately 
rapid 

Medium Moderate 

Kamaole very 
stony silt loam 
(KGKC) 

3–15 Well-drained soils on uplands; 
developed in volcanic ash 

Moderate Slow to 
medium 

Slight to 
moderate 

Kula loam 
(KxD) 

12–20 Well-drained soils; nearly free of 
cobblestones 

Moderately 
rapid 

Medium Moderate 

Pāpaka Road 

Oanapuka 
extremely stony 
silt loam (OED) 

7–25 Well-drained, very stony soils on low 
uplands 

Moderately 
rapid 

Slow Slight to 
moderate 

Mākena loam, 
stony complex 
(MXC) 

3–15 Well-drained soil on upland; developed 
in volcanic ash 

Moderately 
rapid 

Slow to 
medium 

Slight to 
moderate 

Lava flows, a‗a 
(rLW) 

— Consists of young lava flows — — — 

Very stony land 
(rVS) 

7–30 Areas where 50-90% of the surface is 
covered with stones and boulders  

— — — 

Kula very rocky 
loam (KxbE) 

12–40 Well-drained soils on uplands with 
rock outcrops over 10–25% of the 
surface 

Moderately 
rapid 

Medium Moderate 

Io silt loam 
(ISD) 

7–25 Well-drained soils on smooth, low 
mountain slopes 

Moderately 
rapid 

Slow to 
medium 

Slight to 
moderate 

1/ Ranking of permeability, runoff, and erosion hazard is not provided for the following mapping units: a`a lava flows (rLW), cinder 
land (rCI), and very stony land (rVS), as indicated by ―—―. 

Source: Foote et al. (1972) 
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3.3.2.2 Land Study Bureau Detailed Land Classification 

The University of Hawai‗i Land Study Bureau (1967) rates the agricultural productivity of soils 
throughout the state based on characteristics that include the following: 

 Texture—the proportion of sand, silt, and clay in a particular soil.  

 Structure—the cohesion of soil material into aggregates or clumps.  

 Depth—the distance to which roots can penetrate.  

 Drainage—the frequency and duration of soil saturation with moisture.  

 Parent material—the geologic material from which a soil has developed.  

 Stoniness—affects the productivity of land by limiting the use of machinery and the 
selection of crops.  

 Topography—the slope and surface configuration. Cultivated lands generally have slopes of 
less than 20 percent. Lands with slopes between 20 and 35 percent usually are not machine-
tilled, but are still suitable for certain uses such as orchards and grazing.  

 Climate, temperature, sunlight, and rainfall—constitute the exterior environment of land, 
unlike the soil properties which constitute the interior segment.  

 Rain—the basic source of irrigation. Ideally, it should fall at the place, in the quantity, and at 
the time when it is needed (University of Hawai‗i Land Study Bureau 1967).  

The productivity ratings are used to designate each area as Category A, B, C, D, or E, with Category 
A representing the most productive soils and Category E the least productive soils. The classification 
also includes Category U, urban lands, which is for soils that were not rated (Figure 3.3-2). 

The soils found within the wind farm site and Pāpaka Road are classified as Category E by the 
Detailed Land Classification System. The soils along the eastern half of the generator-tie line are also 
Category E, and those along the western half are Categories C and D.  

3.3.2.3 Agricultural Lands of Importance to the State of Hawai‘i 

Agricultural Lands of Importance to the State of Hawai‗i, known as ALISH, is a system that 
identifies land suitable for agricultural use and classifies identified lands primarily (though not 
exclusively) on the basis of soil characteristics. Land is classified as agricultural if it does not meet 
any of the following criteria: 

 Developed urban land over 10 acres; 

 Natural or artificial enclosed bodies of water over 10 acres; 

 Forest reserves; 

 Public use (parks and historic sites) lands; 

 Lands with slopes in excess of 35 percent; or 

 Military installations (except undeveloped areas over 10 acres). 
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All other land is classified as one of three major types of agricultural land: prime agricultural land, 
unique agricultural land, or other important agricultural land.  

Most of the proposed Project is not classified as agricultural land by ALISH (Figure 3.3-3). The 
western portion of the generator-tie line and two small segments of Pāpaka Road are classified as 
―Other Important Agricultural Land,‖ agricultural land of state-wide or local importance for the 
production of food, feed, fiber, and forage crops. The lands in this classification are important to 
agriculture in Hawai‗i yet they exhibit properties such as seasonal wetness, erodibility, limited rooting 
zone, slope, flooding, or susceptibility to drought that exclude them from the prime or unique 
agricultural land classifications. These lands can be farmed satisfactorily by applying more fertilizer 
and other soil amendments, improving drainage, implementing erosion control practices, and 
implementing flood protection. They produce fair to good crop yields when managed properly 
(Hawai‗i State Department of Agriculture 1977). 

3.3.3 Potential Impacts and Mitigation Measures 

3.3.3.1 Impact Methodology and Factors Considered for Impacts Analysis 

The proposed Project was analyzed to determine impacts to soil resources. Factors considered in 
determining whether the proposed Project would have a significant impact on soils include the 
extent to which the proposed Project would: 

 Increase the probability or magnitude of mass soil movement through erosion (e.g., slope 
failures, slumps, or wind erosion); 

 Increase soil loss due to disturbance causing the formation of rills or gullies, and deposition 
of sediment in down-gradient areas or water bodies;  

 Cause a long-term loss of productivity or vegetative growth from compaction or mixing of 
soils;  

 Cause a loss of soil that uniquely supports threatened or endangered plant species or 
sensitive existing ecosystems; and 

 Result in a loss of prime or unique farmland. 

3.3.3.2 Construction Impacts 

Descriptions of construction activities that could affect soil resources are similar to those that could 
affect geologic resources and are summarized in Section 3.2.3.1 of this EIS. During construction of 
the proposed Project, ground disturbing activities could increase the potential for soil erosion. 
Depending on which WTG model is selected and the grading analysis to be conducted during the 
final design, the proposed WTG access roads may be straightened to reduce the number of 
switchbacks and possibly reduce the overall length of the steep grades (see Section 2.1.1.2 for 
additional details). A comparison of the impacts of this straightened road alignment relative to the 
proposed WTG access roads is provided below where appropriate. 

Impacts from Erosion 

Removing vegetation and disturbing the soil may increase wind erosion in areas that contain soil 
made up of fine sediment. During construction, erosion would be minimized using common dust 
suppression techniques, such as regularly watering exposed soils, stockpiling soils, and stabilizing 
soils. Excavation, grading, trenching, and other earth-disturbing activities can expose soils to runoff,  
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potentially causing the formation of rills and gullies. The slope of the disturbed areas within the 
wind farm site could be as high as two to one (horizontal to vertical) on cut and fill slopes at the 
edges of access roads and laydown/assembly areas. Slope of the aggregate surface access roads may 
be up to 17 percent in the direction of travel, if the straightened road alignment is selected, which 
would result in a higher potential for soil erosion, although with the implementation of BMPs 
(described below), the impacts would be minimized. similar to those described for the proposed 
WTG access road alignment. The slope of the disturbed areas along the proposed generator-tie line 
would typically follow the grade of the existing terrain.  

To minimize impacts associated with soil erosion, the Applicant would prepare a Temporary 
Erosion and Sediment Control (TESC) Plan that would be implemented by the construction 
contractor. The TESC Plan would include standard storm water BMPs including building during the 
summer months when rainfall potential is low, using silt fences or hay bales to prevent eroded soil 
from being transported off-site, and contouring to stop drainage from entering the site and to 
prevent runoff would also be implemented to reduce the risk of erosion. Temporary ditches and 
culverts used to capture and convey storm water would be installed in areas of temporary 
disturbance. Permanent storm water control structures would be installed to prevent erosion where 
access roads, buildings, storage areas, and parking areas are constructed. Upon completion of 
construction, disturbed areas would be revegetated; therefore, any potential effects would be short 
term and temporary. For these reasons, construction activities would not increase the probability of 
mass soil movement or wind or water erosion and would not result in long-term loss of soil 
productivity.  

Impacts to Sensitive Species or Ecosystems 

The proposed Project would not impact threatened or endangered plant species or sensitive systems 
(see Sections 3.6 – Vegetation and 3.7 – Wildlife) due to the potential for soil loss. Soil loss would be 
mitigated through BMPs; therefore, loss of soil would not threaten productivity or the existence of 
protected species or sensitive ecosystems. 

Impacts from Loss of Agricultural Land 

The wind farm site and Pāpaka Road generally contain soils with low productivity ratings. However, 
the western half of the proposed generator-tie line would be located in areas dominated by more 
productive soils. Although a small portion of Pāpaka Road and the western half of the proposed 
generator-tie line corridor are important to agriculture in Hawai‗i, they exhibit properties, such as 
seasonal wetness, erodibility, limited rooting zone, slope, flooding, and droughtiness that exclude 
them from being classified as prime or unique agricultural land. Therefore, no impacts to prime or 
unique agricultural land are anticipated. Upon completion of construction, disturbed areas would be 
revegetated and any construction impacts would be short-term and temporary.  

3.3.3.3 Operations and Maintenance Impacts 

Potential erosion impacts, including mass soil movement, would be less than significant because 
features designed to control storm water and minimize erosion would be included in the site design 
and engineering. Of the area affected by construction of the proposed Project (81 98 hectares; 200 
244 acres), only 20 32 percent of that area (16 31 hectares; 39 78 acres) would be permanently 
disturbed. Engineering and design features to minimize erosion would include storm water 
management features and planting and maintaining vegetative cover.  
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During operations, roads, buildings, WTGs, generator-tie lines, and electrical collecting systems 
would be maintained in good condition to prevent adverse effects on soil resources. Routine 
servicing of all components of the proposed Project typically does not require heavy equipment such 
as large cranes that would disturb soil and increase erosion, but does require service vehicle access.  

In the event of a major component replacement (e.g., blades, gearboxes, or WTGs), heavy 
equipment similar to that used during construction would be required and soil disturbance and 
erosion would result. Likewise, access by larger vehicles would be required for non-routine 
maintenance of the generator-tie line, which could also result in soil disturbance and erosion. 
However, in these instances, BMPs similar to those in place during construction would be followed, 
reducing soil impacts to less than significant. For these reasons, significant adverse impacts to soil 
resources would not be anticipated as a result of O&M activities, for the proposed wind farm access 
road and the generator-tie line access road. 

3.3.3.4 No Action Alternative 

Under the No Action Alternative, there would be no new construction, modifications, or ground-
disturbing activities. Therefore, there would be no potential to disturb soils or increase erosion and 
thus no impact to soil resources under the No Action Alternative. 

3.3.3.5 Avoidance, Minimization, and Mitigation Measures 

As described above, the Applicant will implement the erosion-reducing engineering and design 
features, industry-standard BMPs, and Project plans (e.g., TESC Plan) listed in Table 2-4, resulting in 
less than significant impacts to soil resources; therefore, no additional avoidance, minimization, or 
mitigation measures are required. 

3.3.3.6 Summary of Impacts 

Table 3.3-2 summarizes the potential impacts to soils associated with the proposed Project. 

Table 3.3-2. 
Summary of Potential Soils Impacts 

Impact Issues Proposed Project 
No Action 
Alternative 

Increase the probability or magnitude of mass soil movement 
through erosion (e.g., slope failures, slumps, or wind erosion) 

  

Increase soil loss due to disturbance causing the formation of rills 
or gullies, and deposition of sediment in down-gradient areas or 
water bodies 

  

Cause a long-term loss of productivity or vegetative growth from 
compaction or mixing of soils 

  

Cause a loss of soil that uniquely supports threatened or 
endangered plant species or sensitive existing ecosystems 

  

Result in a loss of prime or unique farmland    
In cases when there would be both beneficial and adverse impacts, both are shown on this table.  
LEGEND: 
= Significant impact    + = Beneficial impact 
= Significant but mitigable to less than significant impact N/A= Not applicable 

= Less than significant impact   = No impact
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3.4 NATURAL HAZARDS 

3.4.1 Definition of Resource 

A natural hazard is a naturally occurring event that could negatively affect people, infrastructure, and 
the environment. Many natural hazards can be triggered by another event, though they may occur in 
different geographical locations. For example, an earthquake can cause a tsunami in an entirely 
different geographic area. The ROI for natural hazards covers east Maui. 

3.4.2 Existing Conditions 

Although uncommon, a variety of natural hazards can affect Hawai‗i, including hurricanes and 
tropical storms, tsunamis, volcanic eruptions, earthquakes, floods, and wildfires. Within the 
proposed Project, there is potential for all of the hazards listed above to occur. The potential for 
each of these hazards to affect the proposed Project is discussed in more detail below.  

3.4.2.1 Hurricanes and Tropical Storms 

Hurricanes develop over warm tropical oceans and have sustained winds that exceed 119 kph 
(74 mph). There are five hurricane categories: Category 1 is sustained winds between 119 and 153 
kph (74 and 95 mph); Category 2 is sustained winds between 154 and 177 kph (96 and 110 mph); 
Category 3 is sustained winds between 179 and 211 kph (111 and 131 mph); Category 4 is sustained 
winds between 211 and 249 kph (131 and 155 mph); and Category 5 is sustained winds greater than 
249 kph (155 mph; County of Maui 2010a). Tropical storms are similar to hurricanes, except that the 
sustained winds are less than 119 kph (74 mph). These events can also produce torrential rains. The 
Central Pacific Hurricane season runs from June 1 to November 30. 

True hurricanes are rare in Hawai‗i—only five have affected the islands over the last 50 years 
(Bussinger 1998; County of Maui 2010a). Tropical storms occur more frequently than hurricanes, 
and typically pass sufficiently close to Hawai‗i every 1 to 2 years to affect the weather in some part of 
the Islands (WRCC 2009a) (Figure 3.4-1). No hurricane or tropical storm has ever made landfall on  
the island of Maui (or Maui County, which includes Kaho‗olawe, Lāna‗i, Moloka‗i, and Maui Islands) 
(County of Maui 2010a). 

3.4.2.2 Tsunamis 

Tsunamis are large, rapidly moving ocean waves triggered by disturbances around the Pacific Rim 
(i.e., teletsunamis) and by earthquakes and landslides near Hawai‗i (e.g., local tsunamis). No portion 
of the proposed Project is in the Civil Defense Tsunami Evacuation Zone (NOAA 2010).  

3.4.2.3 Volcanic Eruptions 

Haleakalā is the only active volcano in Hawai‗i not located on the Big Island (Hawai‗i Island). The 
last eruption of Haleakalā is believed to have occurred around 1790, along the lower southwest rift 
zone. Recent geologic mapping suggests that this rift zone may have erupted as many as five times in 
the last 900 years, producing 8.7 square miles of lava flows (USGS 1996a). 
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Figure 3.4-1. Hurricanes and Tropical Storms within 75 Miles of Hawai‘i, 1949–2005 

 
Source: County of Maui (2010a) 

Lava-flow hazards are rated on a scale of 1 through 9, with 1 being the zone of highest hazard and 9 
being the zone of lowest hazard. Lava-flow hazard zones and the corresponding numbers are unique 
to each island. For example, East Maui‘s eruptive potential is much less than that of many places on 
Hawai‗i Island. Maui‘s Zone 1 is most like Hawai‗i Island‘s Zone 4 in terms of eruptive frequency 
(USGS 2010). 

The wind farm site is in Zone 2; the proposed generator-tie line corridor is mostly in Zone 2, with a 
small portion in Zone 1; the interconnection substation is in Zone 2; and the construction access 
route is mostly in Zone 2 with a small section in Zone 1 (Figure 3.4-2).  

3.4.2.4 Earthquakes and Seismicity 

Earthquakes in Hawai‗i are linked with volcanic activity (USGS 2001). The Uniform Building Code 
(UBC) was developed to address building codes in a specific area to account for seismic hazards. 
The UBC‘s seismic hazard is based on expected ground shaking strength and probability of specified 
time (USGS 2001). Hawai‗i has four UBC seismic hazard zones. According to the U.S. Geological 
Survey (USGS), Zone 0 means that there is ―no chance of severe ground shaking‖ and a seismic 
hazard rating of 4 means that there is a ―10 percent chance of severe shaking in a 50-year interval‖ 
(USGS 2001). G-force is used to quantify the shaking (USGS 2001). See Figure 3.4-3 for a USGS 
illustration of seismic zones and g-force. All of Maui County has a UBC seismic risk zone ranking of 
2B (Figure 3.4-4).  
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Figure 3.4-2. Lava Flow Hazard Zones on East Maui 

Source: USGS (2010) 

Studies by the University of Hawai‗i suggest that Maui can expect a magnitude 3 to 5 earthquake to 
occur approximately every 2 to 5 years, and a magnitude 7 earthquake to happen approximately 
every 250 years (USGS 1996b). The 2006 version of the International Building Code will be used for 
design of structural components of the proposed Project. 

Figure 3.4-3. UBC Seismic Zones and G-Force 

Source: USGS (2001) 
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Figure 3.4-4. UBC Seismic Zones  

Source: USGS (2001) 

3.4.2.5 Flooding 

Potential flood hazards are identified by the Federal Emergency Management Agency (FEMA) 
National Flood Insurance Program and are mapped on the Flood Insurance Rate Maps. According 
to 2009 FEMA data, the flood zone designation for most of the proposed Project is designated as 
Flood Zone X. Zone X is assigned to those areas that are determined to be outside the 1 percent 
annual chance floodplain (Figure 3.4-5; FEMA 2009). A portion of the wind farm site near pads 8, 9, 
and 10 is designated as Flood Zone A, which corresponds to those areas determined to be subject to 
inundation by the 1 percent annual chance flood (FEMA 2009). Any construction within Flood 
Zone A would require a Flood Development Permit. 
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Based on the recollection of ‗Ulupalakua Ranch personnel, there have been about six fires on or 
near ‗Ulupalakua Ranch land within the past 6 years. With the exception of one unknown fire 
source, all of these fires were started by humans—most of them intentionally and some by 
carelessness (e.g., discarded cigarette from moving vehicle) (Kona‗aihele 2010). 

Sempra received statistics about the risk of fire in WTGs from the WTG manufacturers being 
considered for the proposed Project. As of October 2010, Siemens has installed over 11,000 MW 
worldwide with almost 4,000 MW in the United States. These figures include over 3,000 individual 
Siemens 2.3-MW WTGs representing approximately 7,000 MW of generating capacity. Of all the 
Siemens 2.3-MW WTGs installed worldwide, there have been no reported fires in the nacelle located 
at the top of the WTG tower. For fire prevention, Siemens installs smoke detectors in areas where 
there could be an electrical fire. The nacelles have an efficient lightning protection system consisting 
of steel mesh that acts as a Faraday Cage to prevent fires resulting from lightning strikes. The 
monitoring and control capability (both on-site and remote) further reduces the risk of fire by 
monitoring key component temperatures. In addition, the advanced Siemens 3.0-MW WTG has no 
gearbox lubricating oil inside the nacelle because the direct drive design eliminates the gearbox. 
Therefore, this WTG design should reduce the risk of fire even further. Another WTG being 
evaluated is the GE 1.5-MW model. GE has installed almost 15,000 wind turbines of this type 
worldwide over the past ten years. During this period, the rate of fire was less than three-tenths of 
one percent (0.027 percent), representing four reported fires out of nearly 15,000 installations. GE 
determined the cause was a faulty capacitor inside the converter cabinet, and subsequently fixed the 
problem in 2004. The affected area was inside the bottom part of the steel tower shell and did not 
involve the nacelle at the top of the tower. Like other WTG suppliers, GE has over-temperature 
sensors that will shut down the WTG if normal temperature limits are exceeded. 

3.4.3 Potential Impacts and Mitigation Measures 

3.4.3.1 Impact Methodology and Factors Considered for Impacts Analysis 

Impacts from natural hazards are assessed qualitatively based on known information about natural 
hazard occurrences on Maui. Although the occurrence rate is very low, construction and operations 
of the proposed Project could be adversely affected by a natural hazard such as a hurricane or 
earthquake. Depending on the severity of the natural hazard, electrical supply to the MECO grid 
could be disrupted. Construction and operations of the proposed Project would increase the 
potential for wildfires related to the use of vehicles and electrical equipment and increased human 
presence in the proposed Project. Depending on which WTG model is selected and geotechnical 
studies to be conducted during the final design, the WTG access roads may be straightened to 
reduce the number of switchbacks and possibly reduce the overall length of the steep grades (see 
Section 2.1.1.2 for additional details). If the straightened road alignment is selected, the impacts 
would be the same as those described below for the proposed WTG access road. 

3.4.3.2 Construction Impacts 

In the event of a hurricane, tropical storm, tsunami, volcanic eruption, earthquake, flooding, 
lightning, or a wildfire, safety procedures in the Site Safety Handbook would be implemented. For 
more information on the Site Safety Handbook, see Section 3.15 – Public and Construction Safety. 

Hurricanes and Tropical Storms 

No impacts to construction activities resulting from hurricanes or tropical storms are anticipated. In 
the event that the National Weather Service issues a storm watch or warning, the site construction 
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manager would be responsible for implementing the appropriate procedures in accordance with the 
Site Safety Handbook to ensure the safety of staff. 

Tsunamis 

No impacts to the proposed Project from tsunamis are anticipated. No portion of the proposed 
Project is within the Civil Defense Tsunami Evacuation Zone (Hawai‗i State Civil Defense 2008). 

Volcanic Eruptions 

The probability of impacts to the proposed Project from volcanic eruptions anticipated from the 
proposed Project during the construction phase is low. The site is in an area of a lava-flow hazard 
rated as Zone 2, and there is the possibility that Haleakalā could erupt even though it is not currently 
active (USGS 2010). If an eruption and lava flow near the wind farm site or generator-tie line 
occurred, electrical service to the MECO grid would likely be disrupted. Such an occurrence would 
be out of the Project‘s control. The site construction manager would be responsible for 
implementing the appropriate procedures in accordance with the Site Safety Handbook to ensure 
the safety of staff if government agencies issue a warning or if there is an eruption. 

Earthquakes and Seismicity 

No impacts to the proposed Project from earthquakes and seismicity are anticipated during 
construction. As discussed in Section 3.4.2.4, all of Maui is designated as seismic zone 2B (USGS 
2010). To reduce the risk of earthquake damage, all structural elements of the proposed Project 
would meet or exceed current building code requirements for the seismic risk on Maui. The current 
design standard is defined by the 2006 UBC. In the event of an earthquake, the site construction 
manager would be responsible for implementing the appropriate procedures in accordance with the 
Site Safety Handbook. 

Flooding 

No impacts to the proposed Project from flooding are anticipated from the proposed Project during 
the construction phase due to the low anticipated flooding frequency of the area in which the 
propose Project is located. However, because a portion of the wind farm site near pads 8, 9, and 10 
is located in Flood Zone A, a Flood Development Permit will obtained prior to construction. 

Lightning Strikes  

The potential for lightning strikes on construction cranes is low because lightning does not occur in 
this area very often. In addition, construction cranes would be equipped with protection systems in 
accordance with the International Electrotechnical Commission (IEC) publication 61400-24 (IEC 
2010). On occasion, lightning does strike cranes.  

Wildfire 

The proposed Project would increase the potential for wildfires associated with the use of vehicles 
and electrical equipment and increased human presence near the proposed Project. The risk would 
be highest during the construction phase. Sparks from vehicles and construction equipment, spark-
producing construction activities such as welding, and improper disposal of matches or cigarettes, 
for example, could start a fire. There would also be increased presence and use of petroleum 
products, including oils and lubricants on-site, thereby increasing the potential for fires.  
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Of particular concern is the generator-tie line corridor and its close proximity to the Hawai‗i Kanaio 
NAR and the Auwahi Forest Restoration Project site. An FMP has been prepared for the proposed 
Project. The FMP analyzed the available pertinent information including fuel conditions, weather 
and climate conditions, fire history of Maui, terrain, firefighter access, and other factors (see 
Appendix A). The FMP concluded that through a program of engineering, maintenance, and fuels 
management, the fire risk posed by the wind farm and the generator-tie line is low and could be 
mitigated to acceptable levels.  

Implementation of the FMP would include education of Auwahi Wind employees of the fire risk, 
standard regular maintenance of all WTGs and electrical components, fuels reduction in high-
priority areas via grazing, construction of firebreaks in high-priority areas, and construction of a 
water source for aerial resources and ground-based firefighters near high-priority areas. Upcountry 
Pi‗ilani Highway creates a natural firebreak between the wind farm site and upcountry. The FMP 
also establishes the responsibilities of each stakeholder. For specific information on the wildfire risk 
and mitigation measures, see the FMP included in Appendix A, which has been reviewed by both 
the Hawai‗i State Division of Forestry and Wildlife (DOFAW) and U.S. Fish and Wildlife Service 
(USFWS). Section 3.17 – Public Infrastructure and Services also discusses the capabilities to 
suppress and respond to fires. 

The impacts related to wildfires are anticipated to be less than significant with mitigation measures 
in place. There would also be beneficial impacts because additional fire prevention practices and 
firefighting resources (e.g., water tank, firebreaks, fuel breaks, etc.) and management procedures 
would be implemented during construction.  

3.4.3.3 Operations and Maintenance Impacts 

Hurricanes and Tropical Storms 

Impacts to the O&M of the proposed Project from hurricanes or tropical storms are anticipated to 
be low. The WTGs being considered for this proposed Project are designed to operate in winds up 
to approximately 25 m/s (55 mph). When the wind speed reaches 3.5 m/s (7.8 mph), the controller 
automatically ―pitches‖ the blades into the wind and the rotor starts low speed revolutions. At wind 
speeds in excess of 25 meters per second (55 mph), the controller automatically ―pitches‖ the blades 
out of the wind and the rotor comes to a complete stop until the wind speeds drop below this 
threshold. The Siemens 3.0 MW WTG selected for the Auwahi Wind Farm is designed to withstand 
gusts of up to 70 m/s (157 mph) (Siemens AG 2010). In the unlikely event that wind speeds are 
high enough to damage a WTG and cause it to fall, the damage would likely be confined to the site 
and potentially the areas immediately adjacent. See Section 3.15 – Public and Construction Safety, 
for more information on tower collapse and blade throw. It is very rare for a commercial WTG to 
collapse or rotor blades to be dropped or thrown from the nacelle, but such incidents do occur. The 
closest structures are approximately 0.5 mile away.  

Structural aspects of the wind farm would be designed and constructed in accordance with 
governing local codes. For the WTGs, the local codes would be considered in addition to the wind 
industry standards (International Electrotechnical Commission; International Standard 61400: Wind 
turbine design requirements). The International Building Code 2006 (IBC 2006) edition was selected 
by the County of Maui for this Project. The IBC 2006 building code considers earthquake hazards as 
a lateral force on a structure cause by ground motion. The design basis ground motion is related to 
an earthquake with a 10 percent chance of being exceeded in 50 years. The base values of ground 
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motion for analysis are taken from geophysical research compiled by the National Earthquake 
Hazards Reduction Program, which was established by the U.S. Congress when it passed the 
Earthquake Hazards Reduction Act of 1977. Various site specific parameters, and building 
occupancy categories are used to modify the base ground motion values to fit the hazard category 
(possible loss of human life and interruption inconvenience to civil society) of the particular project 
structure.  

According to data from the International Committee of the Japan Wind Power Association, no 
damage has been reported at any of the wind farm facilities operating in Japan from either the 9.0 
magnitude earthquake or tsunami that occurred on March 11, 2011 (WWEA 2011). In fact, 
following the earthquake and tsunami, wind farms in Japan were asked to step up operations to 
make up for shortages (WWEA 2011). 

Tsunamis 

Impacts are the same as those discussed for the construction phase; no impacts to the proposed 
Project O&M from tsunamis are anticipated. 

Volcanic Eruptions 

Impacts are the same as those discussed for the construction phase; no impacts to the proposed 
Project O&M from volcanic eruptions are anticipated. 

Earthquakes and Seismicity 

Impacts are the same as those discussed for the construction phase; no impacts to the proposed 
Project O&M from earthquakes or seismicity are anticipated. The wind farm is designed to 
withstand earthquakes per the applicable building codes for Maui‘s seismic zone 2B and the Design 
Site Class B under the International Building Code (2006 Edition). If an earthquake occurred, it is 
possible that the electricity fed to the MECO grid could be disrupted. 

Flooding 

Impacts are the same as those discussed for the construction phase; no impacts to the proposed 
Project O&M from flooding are anticipated. As noted above, because a portion of the wind farm 
site near pads 8, 9, and 10 is located in Flood Zone A, a Flood Development Permit will obtained 
prior to construction. 

Lightning Strikes and WTG Fires 

The risk of lightning strikes in Hawai‗i is lower than in many continental areas (NOAA 2007). 
WTGs are designed with lightning receptors and are grounded to mitigate the effects of a lightning 
strike (IEEE 2009), and all WTGs would be compliant with IEC 61400-24 (IEC 2010). As identified 
in Section 3.4.2.7, the data provided by both Siemens and GE demonstrated that the chance of fire 
in a WTG is negligible. Maintenance of mechanical and electrical systems in the turbine and nacelle 
would occur regularly, as recommended by the manufacturer, to limit mechanical failures. See 
Section 3.15 – Public and Construction Safety for more information on WTG fires. The impacts 
related to lightning strikes and WTG fires are anticipated to be less than significant. An emergency 
plan in accordance with Confederation of Fire Protection Associations guidelines (CFPA 2010) 
would be prepared to help limit equipment losses and potential fire spread within components of 
the WTG and the wind farm site area because of lightning strikes. 
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Wildfire 

As with the impacts discussed for the construction phase, the O&M phase of the proposed Project 
requires implementation of the FMP. The FMP includes measures for the O&M phase similar to 
that described above for construction (see Appendix A).  

3.4.3.4 No Action Alternative 

No impacts to the proposed Project related to natural hazards would occur under the No Action 
Alternative because the proposed Project would not be built and conditions would remain 
unchanged. 

3.4.3.5 Avoidance, Minimization, and Mitigation Measures 

The potential for impacts from natural hazards is low. As described above, the Applicant will 
implement the design features, industry-standard BMPs, and Project plans (e.g., the Site Safety 
Handbook) listed in Table 2-4, which will result in less than significant impacts related to natural 
hazards; therefore, no additional avoidance, minimization, or mitigation measures are required. In 
the event of an emergency, Pāpaka Road may be opened for public use to assist in an evacuation. 

3.4.4 Summary of Impacts 

Natural hazards associated with the proposed Project are summarized in Table 3.4-1.  

Table 3.4-1. 
Summary of Potential Natural Hazards Impacts  

Impact Issues 
Proposed 

Project 
No Action 
Alternative 

Hurricanes and Tropical Storms   

Tsunamis   

Volcanic Eruptions   

Earthquakes and Seismicity   

Flooding   

Lightning Strikes and WTG Fires   

Wildfires  / +  

In cases when there would be both beneficial and adverse impacts, both are shown on this table.  

LEGEND: 
= Significant impact + = Beneficial impact 
= Significant but mitigable to less than significant impact N/A= Not applicable 
= Less than significant impact = No impact 
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3.5 HYDROLOGY AND WATER RESOURCES 

3.5.1 Definition of Resource 

Hydrology and water resources include groundwater, surface water features, and other resources 
such as watersheds and floodplains. Groundwater refers to the subsurface hydrologic resources, 
often described in terms of depth to the aquifer or water table, water quality, and surrounding 
geologic composition. Surface water features include lakes, rivers, streams, and wetlands. For the 
purposes of this analysis, the ROI includes the proposed wind farm site, generator-tie line corridor, 
interconnection substation location, and construction access route (Pāpaka Road).  

3.5.2 Existing Conditions 

The western half of the wind farm site is in the Kanaio watershed and the eastern half is in the 
Kipapa watershed. The generator-tie line spans the Kanaio and Wailea watersheds, with the 
boundary located along the southwest rift zone. Pāpaka Road crosses through the Kanaio, ‗Ahihi 
Kina‗u, Mo‗oloa and Wailea watersheds. The general characteristics of these watersheds are listed in 
Table 3.5-1.  

Table 3.5-1. 
Characteristics of Watersheds in the Proposed Project 

Watershed Name 
Watershed area 

(acres) Perennial Streams 
Range of Annual 
Rainfall (inches) 

‗Ahihi Kina‗u 2,986.7 None 15.75 to 29.53 

Kanaio 18,409.9 None 15.75 to 39.37 

Kipapa 20,743.4 None 19.69 to 39.37 

Mo‗oloa 1,212.6 None 9.84 to 29.53 

Wailea 21,985.5 None 9.84 to 39.37 
Source: Hawai‗i Institute of Marine Biology (2006) 

3.5.2.1 Groundwater 

Within the watersheds, the wind farm site is located in the Lualailua aquifer subunit (aquifer code 
60603) of the Kahikinui aquifer unit (aquifer code 606) that has sustainable yields of 11 and 36 
million gallons per day (MGD), respectively (CWRM 2008). The Laulailua aquifer consists of an 
upper unconfined aquifer and lower basal aquifer. The unconfined aquifer consists of perched fresh 
water (less than 250 milligrams per liter of chlorides) that has potential use as a drinking water 
source and has a high vulnerability to contamination. The basal aquifer is an unconfined flank 
aquifer with low salinity (250 to 1,000 milligrams per liter of chlorides). It is a potential drinking 
water source and is moderately vulnerable to contamination (Mink and Lau 1990).  

Within the watersheds, the generator-tie line and Pāpaka Road both cross into the Kamaole aquifer 
(aquifer code 60304) of the Central hydrologic unit (aquifer code 603), which have sustainable yields 
of 11 and 27 MGD, respectively (CWRM 2008). The Kamaole subunit consists of an upper dyke 
impounded aquifer and a lower basal unconfined flank aquifer. The upper unconfined aquifer has 
potential drinking water use, has fresh to low salinity (less than 250 to 1,000 milligrams per liter of 
chlorides), is irreplaceable, and has a moderate to high vulnerability to contamination. The basal 
aquifer is not used as a drinking water source, has moderate to high salinity (1,000 to 5,000 
milligrams per liter of chlorides), is replaceable, and has a moderate to high vulnerability to 
contamination (Mink and Lau 1990). 
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Given the steep terrain and lack of surface water features throughout the ROI (see additional 
discussion below), it is believed that the groundwater levels are deep below the ground surface. No 
groundwater was encountered in the borings (ranging from 9.8 meters to 12.5 meters [32 feet to 41 
feet] deep) conducted during the geotechnical investigation (Black & Veatch 2008). 

Groundwater recharge in the area is limited by surface conditions. Surface soils in the ROI consist 
of well-drained stony soils, young lava flows, and exposed bedrock as detailed in Section 3.3 – Soils. 
These soils, and the limited existing development of impervious structures such as buildings, roads, 
and other infrastructure, allow for substantial amounts of precipitation to infiltrate into the 
groundwater system beneath the ROI. 

3.5.2.2 Surface Water 

There are no wetlands or other perennial surface water features within the proposed Project. No 
―waters of the U.S.‖ are in or near the proposed Project that are subject to jurisdiction under Section 
404 of the CWA (David and Guinther 2011). The proposed Project is subject to compliance with 
CWA Section 402, the National Pollutant Discharge Elimination System (NPDES), for construction 
activities. The proposed Project would also be required to comply with HAR 11-54: Antidegredation 
Policy (11-54-1.1); Designated uses as determined by the classification of the receiving state waters 
(11-54-3); and Water Quality Criteria (11-54-4 through 11-54-8).  

There are several broad drainage swales along Pāpaka Road that are generally grass-dominated and 
have no defined bed and bank features that demonstrate conveyance of storm water runoff from 
upland areas. There is also a gully between Mākena (near the proposed interconnection substation) 
and Lualailua Hills (east of the wind farm site) along the western edge of the wind farm site, west of 
the WTG pads and internal access roads. These drainage features are characterized by low-volume, 
infrequent, or short duration flows. They carry water only during exceptional storms, with flow 
ceasing soon after the rainfall ends. The jurisdictional waters determination is included in Appendix 
B. Existing site drainage patterns are described in the Preliminary Drainage Report in Appendix C. 

3.5.3 Potential Impacts and Mitigation Measures 

3.5.3.1 Impact Methodology and Factors Considered for Impacts Analysis 

The proposed Project was evaluated to assess the potential effects on hydrologic conditions. Factors 
considered in determining whether the proposed Project would have a significant impact on 
groundwater include:  

 Groundwater quality degradation causing groundwater quality to exceed state or federal 
standards; or 

 Groundwater depletion or interference with groundwater recharge that adversely affects 
existing or proposed uses of the groundwater aquifer. 

There would be a significant impact to surface water hydrology of the Project site and region if 
construction or operations of the proposed Project were to cause: 

 Contamination of surface water from erosion or storm water runoff that would be a 
violation of federal or state water quality standards; 

 Degradation of surface water quality causing a long-term loss of use by humans or aquatic 
wildlife and plants; or 
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 Alteration of the existing drainage pattern of the site or area that would cause off-site 
erosion or siltation, adversely affecting adjacent properties. 

3.5.3.2 Construction Impacts 

Groundwater 

During construction, peak water needs of 227,124 liters (60,000 gallons) per day would be required 
for dust suppression and emergency fire suppression. This water would either be trucked in from an 
off-site source come from an existing source (trucked in or pumped from the Mākena Resort; see 
Section 3.17 – Public Infrastructure and Services for additional information) or would be obtained 
from an on-site well. If an on-site well is required, the well would be constructed within the wind 
farm site and would tap into the Lualailua aquifer. The Lualailua aquifer has a sustained yield, or 
maximum amount that can be developed or extracted for water supply, of 11 MGD. The amount of 
water required by the Project comprises less than one percent the capacity of this aquifer. Therefore, 
construction of the proposed Project would not measurably reduce the quantity of available 
groundwater in the ROI. Necessary permits to drill and operate the well would be obtained prior to 
any construction activity, should Auwahi Wind elect to drill an on-site well. 

Several comments on the Draft EIS asked for more information about the potential source of water 
used for construction and operations of the proposed Project. Auwahi Wind met with the Maui 
County Department of Water Supply (DWS) on May 5, 2011, to discuss several options about 
sources of potable and nonpotable water for use during construction and operations of the Project. 
The following options were identified and discussed: 

1. Potable water from Maui County DWS – DWS confirmed that the Project can utilize water 
from a 1.5-million gallon tank at the base of Pāpaka Road in Mākena to truck water to the 
Project site for construction and operations and maintenance. The potable water source is 
the Department of Public Works‘ (DPW‘s) Central Maui Water System. An application for a 
water meter will need to be submitted at the time of the building permit submittal. 

2. Potable water from Mākena ATC – ATC Mākena Holdings has a potable standpipe at the 
base of Pāpaka Road that can be utilized to truck water to the Project Site for construction 
and operations and maintenance. The potable water source is the DWS‘s Central Maui Water 
System. Auwahi Wind Farm is working with ATC Mākena Holdings on the feasibility of 
sub-metering at this location. 

3. Brackish water from Mākena ATC wells – ATC Mākena Holdings has several brackish water 
wells that can be utilized to truck water to the Project site for construction activities. The 
non-potable wells are currently used to provide irrigation water to the Mākena Resort golf 
courses and landscape. According to ATC Mākena Holdings, there is excess capacity of 
brackish water to be able to supply Auwahi Wind Project with construction water. Auwahi 
Wind Farm continues to work with ATC Mākena Holdings on the feasibility of utilizing this 
brackish water source. 

4. R1 water from the Kihei Waste Water Treatment Plant – R1 water supply at the Kihei Waste 
Water Treatment Plant is approximately 4 million gallons per day, and currently, about 2 
million gallons per day is used. Auwahi Wind would require at peak 227,125 liters (60,000 
gallons) per day for construction activities. The facility is open between 7:00 a.m. and 3:30 
p.m. and a metered standpipe is located on the facility where water trucks can be filled.  
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Use of R1 Water from the Kihei Waste Water Treatment Plant would increase traffic volume 
through Wailea and Mākena by an estimated maximum round trips per day of 21 water 
trucks in Month 3. Unlike superloads and concrete trucks, water trucks would be transiting 
from Kihei through Wailea and Mākena to the Project during daylight hours, including peak 
traffic hours. During Months 2 through 4, when the demand for water trucks is greatest, the 
maximum average trips per day estimated for water trucks ranges from 7 to 21; during other 
months, 1 to 3 trucks per day would transit the construction access route through Wailea 
and Mākena. 

The benefits of using R1 water from Kihei Waste Water Treatment Plant would be a 
decreased water demand on the local aquifer (versus using potable water).  

5. New potable water well to be located at O&M building at wind farm site – New potable 
water well to be located at O&M building at wind farm site - tThis well would provide water 
for dust suppression during construction and could also be used during the operations and 
maintenance phase. Assuming that an on-site well is used, Auwahi Wind would provide a 
filling station to supply Ka ‗Ohana O Kahikinui with potable water during the operations 
phase.  Appendix C includes a hydrogeology and water well development report. 

6. Maui County DWS potable water line at ‗Ulupalakua/Kula – DWS confirmed that potable 
water from the Upcountry Water System does not have sufficient supply to provide water 
for the Project. Therefore, this alternative is considered impractical and is eliminated from 
further consideration. 

1.7. R1 water from the Mākena Waste Water Treatment Plant – The Dowling Company owns 
and operates the private Mākena Wastewater Treatment Plant. Dowling Company confirmed 
that Mākena Waste Water Treatment Plant does not have sufficient supply to provide water 
for the Project. Therefore, this alternative is considered impractical and is eliminated from 
further consideration.  

Auwahi Wind continues to coordinate with local agencies and the Project engineers to identify a 
water source that meets the peak needs of the proposed Project and minimizes impacts to the 
community regarding traffic and groundwater (R1/nonpotable versus potable).  

Construction activities would require the use of hazardous materials such as fuels (e.g., diesel fuel, 
gasoline), lubricants, cleaning solvents, and paints. If these materials were to enter storm water, they 
could reduce groundwater quality. Prior to construction, Auwahi Wind would prepare a project Spill 
Prevention, Containment, and Countermeasures (SPCC) Plan that would include measures for the 
safe transport, handling, and storage of these materials (see Section 2.1.4). The groundwater in the 
Lualailua aquifer is considered to have high vulnerability to contamination; however, with 
implementation of the SPCC Plan, in addition to the absence of surface water features in the ROI to 
provide groundwater recharge, construction of the proposed Project would have negligible adverse 
impacts to groundwater quality. 

Surface Water  

Construction of the proposed Project would not disturb any surface waters or intermittent drainage 
features. The generator-tie line would span the upper portion of the gully between Mākena and 
Lualailua Hills north of Upcountry Pi‗ilani Highway, so no disturbance would occur in the gulch. In 
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addition, the proposed Project would be designed to minimize changes to naturally existing 
topography and drainage and to ensure that, during construction, storm water is conveyed away 
from structures and directed to the designated drainage systems. Therefore, conditions that would 
increase the potential for flood hazards are not expected. 

Ground disturbance during construction of the proposed Project would increase the potential for 
sediment and other pollutants present on-site to become entrained in storm water runoff and flow 
into receiving surface waters (Pacific Ocean). In compliance with the U.S. Environmental Protection 
Agency (EPA) NPDES regulations, Auwahi Wind would prepare a site-specific Storm Water 
Pollution Prevention Plan (SWPPP). The SWPPP would include BMPs to reduce impacts to 
hydrology, drainage, and surface waters (see Section 2.1.4). The Applicant would also prepare a 
TESC Plan. Erosion control measures included in the TESC Plan and employed during construction 
would prevent water quality degradation from storm water runoff (see Section 2.1.4). Therefore, any 
Project-related impacts to surface water quality, if any, would be highly localized, short-term, and 
temporary. 

Several comments on the Draft EIS requested additional information about BMPs that would be in 
effect to protect water quality in and downstream of the site. Auwahi Wind recognizes the 
importance of protecting water quality and has designed its proposed Project to meet the Maui Code 
of Ordinances Title 20.08 Soil erosion and Sedimentation Control and Title MC-15 Rule for the 
Design of Storm Drainage Facilities. Additionally, it will implement a Storm Water Best 
Management Practices Plan for Construction in accordance with the NPDES permit required by the 
CWA.  

The proposed Project occurs in an area with no existing drainage systems, which differs from areas 
where existing drainage systems do occur and can be affected by development. Rainfall typical of the 
Auwahi area is less than 38 centimeters (15 inches) per year (Erdman pers. comm. 2011a), as 
opposed to the 78.5 centimeters (30.9 inches) of annual rainfall as described for the island of Maui. 
Flowing water (streams, springs, etc.,) is absent from the proposed Project. Similarly, groundwater is 
well below the surface, evidenced by the lack of water in geotechnical investigations of the site at 
depths of 40 feet (Appendix C). Existing drainage channels within the Project site are typically not 
definable.  

The wind farm site and the area of Pāpaka Road are extremely rocky, which decreases the velocity of 
the runoff. The rocky terrain acts like armoring, minimizing the effects of erosive forces. This is 
reflected in the native landscape, where drainage channels are indiscernible due to the topography of 
the area, which is best described as rocky surface. There is no development downstream of the wind 
farm project area and the terrain remains extremely porous and rocky. The maximum increase in 
peak flow from existing pre-development peak flow is (0.10 cubic meter per second [3.5 cubic feet 
per second]) during a 50-year, 1-hour storm event. This minimal increase in peak flow and volume 
of runoff will have a negligible effect on erosive forces relative to existing conditions. This increase 
in volume is not considered significant for the wind farm site and Pāpaka Road due to the highly 
porous and rocky terrain that absorbs the runoff.  

The hydrology study in Appendix C identified a single location of increased peak flow that would be 
of concern within the proposed Project at the interconnection substation. The terrain in this area is 
partially rocky and more susceptible to erosion than the wind farm area and Pāpaka Road 
improvements area. The increase in peak flow and volume of storm water runoff (0.44 cubic meter 



3.5 Hydrology and Water Resources 

3-36 FINAL ENVIRONMENTAL IMPACT STATEMENT, AUWAHI WIND FARM AUGUST 2011 

per second [15.5 cubic feet per second]) at the interconnection substation will require retention, 
either with a retention basin or with porous stone coverage of the interconnection substation pad 
that will reduce the peak flow to existing conditions.  

Currently, Pāpaka Road does not include BMPs such as culverts, outlet structures and stone-lined 
ditches; therefore, water can concentrate on the road and cause erosion. The proposed road 
modifications to Pāpaka Road include linear improvements to allow for the delivery of wind turbine 
generator components. BMPs will include (but are not limited to) following existing road grades and 
the existing road, and installing culverts, outlet structures, and stone-lined ditches as described in 
Appendix C. This improved road is not expected to have an increase in surface water runoff peak 
flow relative to existing conditions. Culverts and at-grade crossings will be utilized in areas crossing 
concentrated flows. 

3.5.3.3 Operations and Maintenance Impacts 

Groundwater 

The Auwahi Wind Project would result in a small increase in the amount of new semi-impervious 
(aggregate) and impervious (concrete) surfaces in the analysis area (approximately 15.1 hectares [37.3 
acres]) of which only 1.1 hectares (2.8 acres) would be truly impervious. The proposed Project 
would result in a small increase in the amount of new impervious (concrete) and semi-impervious 
(aggregate) surfaces in the ROI (approximately 31 hectares [78 acres]) of which only 2.4 hectares (5.9 
acres) would be truly impervious. The semi-impervious area would be approximately 4 hectares (10 
acres) acres less if internal access roads were to be constructed because the straightened road 
alignment was selected (see Chapter 2 for details). Aggregate is considered semi-impervious because 
it has a runoff coefficient (percentage of precipitation that appears as runoff) approximately midway 
between that of pervious and impervious surfaces, thereby allowing some infiltration. Precipitation 
falling on these new impervious surfaces would drain to adjacent pervious surfaces, and therefore 
O&M of the proposed Project would not measurably reduce the potential for groundwater recharge. 

During O&M, water would be required for use at the O&M building resulting in an average daily 
demand of approximately 3,006 liters (529 gallons) of water per day, with a maximum daily demand 
of 6,007 liters (794 gallons) and a peak hour demand of 4.2 liters per minute (1.1 gallons per minute). 
These estimates are based on HAR § 11-62 and represent a preliminary, conservative estimate. It is 
anticipated that actual domestic water consumption during Project operations would be less. If water 
were to be sourced from an on-site well as described above, the proposed Project would result in a 
very minor increase in demand. If a well was not installed, water for the O&M building would be 
trucked or pumped in and stored in tanks for operations. Therefore, operations of the proposed 
Project would not measurably reduce the quantity of available groundwater in the ROI. In the event 
that Auwahi Wind elects to drill an on-site well, a public filling station to supply Ka ‗Ohana O 
Kahikinui and nearby neighbors with potable water would be developed. 

In addition, an irrigation system would be established where the generator-tie line runs adjacent to 
the Kanaio NAR. This system would be used to keep the vegetation in this area green, thereby 
reducing fire risk, and would also be used for firefighting should a fire erupt in this area. Water for 
the system would come from an existing 50,000-gallon tank located approximately 2 kilometers (1.2 
miles) west of the generator-tie line. This tank is filled and used as part of normal ranch operations 
and would be available for use if a fire were to occur during Project operations. Thus, no new water 
source would be required for this use.  
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Surface Water  

As noted above, the proposed Project would result in a minor increase in the amount of impervious 
surface in the ROI. Because very little impermeable surface would be added, the proposed Project 
would not substantially increase the volume of storm water runoff that reaches established 
watercourses. A preliminary drainage plan is provided in Appendix C of the EIS. 

Alterations to topography within the proposed Project resulting from site grading and construction 
for the WTG pads, access roads, and other permanent Project structures would be highly localized 
and consequently would alter drainage patterns and storm water runoff pathways locally. Therefore, 
the operations of the proposed Project would not affect hydrology or water resources in the ROI 
over the long term. A detailed discussion of Project drainage patterns and impacts is provided in 
Appendix C. 

3.5.3.4 No Action Alternative 

Under the No Action Alternative, the proposed Project would not be constructed and the current 
drainage patterns and groundwater recharge on the site would not be altered. Therefore, there would 
be no impact to hydrologic resources under the No Action Alternative. 

3.5.3.5 Avoidance, Minimization, and Mitigation Measures 

As described above, the Applicant will implement the design features, industry-standard BMPs, and 
Project plans (e.g., SPCC, TESC, and SWPP Plans) listed in Table 2-4 related to hydrology, drainage, 
and water quality, which will result in less than significant impacts to hydrology and water resources; 
therefore, no additional avoidance, minimization, or mitigation measures are required. 

3.5.3.6 Summary of Impacts 

Table 3.5-2 summarizes potential impacts to water resources. 

Table 3.5-2. 
Summary of Potential Water Resources Impacts  

Impact Issues 
Proposed 

Project 
No Action 
Alternative 

Groundwater quality degradation    

Groundwater depletion or interference with 
groundwater recharge 

  

Reductions in surface water quality or quantity   

In cases when there would be both beneficial and adverse impacts, both are shown on this table.  

LEGEND: 
= Significant impact + = Beneficial impact 
= Significant but mitigable to less than significant impact N/A = Not applicable 
= Less than significant impact = No impact 
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3.6 VEGETATION 

3.6.1 Definition of Resource 

The following section presents a general overview of vegetation communities and rare or special 
status plant species. The ROI for vegetation impacts includes the proposed wind farm site and 
interconnection substation as well as the area within a 0.4-kilometer (0.25-mile) buffer around the 
generator-tie line corridor centerline and construction access route (Pāpaka Road). This area 
encompasses the disturbance footprint of the proposed Project, or the area where potential direct 
effects to vegetation could occur, as well as areas where indirect effects to vegetation such as 
invasive plant species introduction and increased fire risk could occur. The analysis of impacts to 
vegetation communities and special status plant species during construction and O&M of the 
proposed Project, as well as the mitigation measures that are part of the proposed Project, are also 
presented.  

Sources of information used in the preparation of this analysis include state and federal agency data 
as well as the results of Project-specific surveys as follows: 

 The Hawaiian Biodiversity and Mapping Program (data on land cover and species 
occurrences acquired in May 2010), and 

 Botanical surveys conducted in the proposed Project in 2007, and 2010, and 2011 (David 
and Guinther 2011; Guinther and Montgomery 2011). 

3.6.2 Existing Environment 

A reconnaissance-level botanical survey of the proposed Project was conducted in May 2007. A 
more detailed botanical survey, focusing on specific areas where direct disturbance is proposed, was 
conducted between May and October 2010 (David and Guinther 2011). The objectives of the 2010 
surveys were to map vegetation communities within the ROI and to determine the presence of any 
federally or state-listed species, other special status species, or rare native plant species. Proposed 
Project areas surveyed in 2010 included 0.6 hectare (1.5 acres) around each turbine pad; 20 meters 
(66 feet) on either side of the wind farm access road centerlines, Pāpaka Road centerline, and the 
generator-tie line corridor centerline; and the 0.8-hectare (2.0-acre) interconnection substation site. A 
follow-up botanical survey was conducted in 2011 to capture rainy season conditions and previously 
unsurveyed areas now included in the Project footprint due to refinements in the Project design.  

Species that are federally listed as threatened or endangered are protected under the Endangered 
Species Act of 1973 (ESA) (16 United States Code [U.S.C.] §§ 1531-1544) as amended. Likewise, 
species listed as threatened or endangered by the state of Hawai‗i are protected under Hawai‗i state 
law (HRS § 195D-4). A complete list of plant species observed during the botanical surveys is 
included in Appendix D.  

3.6.2.1 Vegetation Communities 

The proposed Project is located on the leeward side of Haleakalā in the Hawaiian dry tropical forest 
ecoregion. The ROI consists primarily of disturbed grasslands and shrublands used for grazing, with 
scattered remnants of the native dryland forest and shrublands that historically occupied the entire 
area. These remnants include several groves of native wiliwili (Erythrina sandwicensis;endemic to 
Hawai‗i) mixed with non-native species including kiawe (Prosopis pallida) and koa haole (Leucaena 
leucocephala). The intactness of the understory plant community in these groves, or the extent to 
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which they support the original suite of native species, depends on the underlying substrate and 
grazing pressure. In general, portions of the ROI located on recent lava flows coincide with areas of 
native vegetation (David and Guinther 2011). Most of the wiliwili groves in the ROI have a 
degraded understory primarily consisting of non-native shrubs or a mixture of grasses and shrubs, 
supporting few native plant species. 

A more detailed description of the vegetation communities that occur within the wind farm site, 
generator-tie line corridor, interconnection substation, and along the construction access route is 
provided below. Table 3.6-1 provides a summary of the general vegetation communities within the 
ROI. There are no wetlands or vegetation characteristics indicative of wetlands on-site (David and 
Guinther 2011). Hydrology and water resources are described in Section 3.5 – Hydrology and Water 
Resources. 

Table 3.6-1. 
Vegetation Communities Within the ROI 

Vegetation Community Acres Percent of ROI 

Grassland/Pasture 2,035 35 

Scrub/Shrub 2,241 38 

Savanna 481 8 

Mixed Native Forest 745 13 

Secondary/Non-native Forest 36 1 

Disturbed/Developed 256 4 

Restoration Area 33 1 

Total  5,825 100 
Vegetation communities were mapped during 2010 botanical surveys (David and Guinther 2011). 

 

Wind Farm Site 

The wind farm site is characterized by a combination of dry, rocky pastureland and scrub vegetation 
on rugged lava flows. This area, heavily grazed by cattle and feral ungulates, is generally dominated 
by non-native shrubs and other low-growing woody plants, though pockets of grassland or barren, 
rocky ground are also present. Dominant species include natal redtop (Melinus repens), glycine 
(Neonotonia wightii) and koa haole (Leucaena leucocephala). There are several well-developed groves of 
wiliwili, a few scattered native trees such as hao (Rauvolfia sandwicensis), and some large specimens of 
naio (Myoporum sandwicense).  

Generator-tie Line and Interconnection Substation 

The generator-tie line traverses several plant communities along its route, which travels mauka 
(inland) from the wind farm site, toward the Southwest Rift ridgeline, crosses the ridgeline, and then 
descends to the Wailea substation. Vegetation communities include dry shrubland/scrub vegetation 
(from the wind farm site upslope to approximately 1,220 meters [4,000 feet] ASL) dominated by koa 
haole, glycine, lantana (Lantana camara), buffel grass (Cenchrus ciliaris), narrow-leaved plantain (Plantago 
lanceolata); grasslands and pastures (from approximately 1,220 meters [4,000 feet] to 305 meters 
[1,000 feet] ASL on the windward slope) dominated by kikuyu grass (Pennisetum clandestinum), and 
Guinea grass (Urochloa maxima); and savanna (below 365 meters [1,200 feet] on the windward slope) 
consisting of grassland with scattered trees and dominated by kikuyu grass, sweet vernal grass 
(Anthoxanthum odoratum), and kiawe trees. Areas crossed by the generator-tie line are also grazed by 
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cattle and feral ungulates and are dominated by non-native species interspersed with patches of 
native vegetation. The savannah transitions to dryland forest as indicated by increased canopy cover 
below 240 meters (800 feet) ASL but this vegetation community occurs outside the generator-tie line 
corridor. The most significant remaining dryland forest in the vicinity is located within the adjacent 
Kanaio NAR, located west (but outside) of the generator-tie line corridor. Figure 3.6-1 depicts 
vegetation communities mapped during botanical surveys (David and Guinther 2011) within each 
community. 

Construction Access Route (Pāpaka Road) 

The eastern half of Pāpaka Road, between Upcountry Pi‗ilani Highway and approximately 780 feet 
ASL, is characterized by a combination of dry rocky pastureland and scrub vegetation. Species 
including koa haole, indigo (Indigofera suffruticosa), ‗ākia (Wikstroemia oahuensis), ‗a‗ali‗i, glycine, air plant 
(Kalanchoë pinnata), and ‗uhaloa (Waltheria indica) are common to abundant. A relatively recent lava 
flow located along the west side of the Pu‗u Naio cinder cone supports native species including natal 
redtop, ‗a‗ali‗i, common sword fern (Nephrolepis multiflora), and lantana (Lantana camara). Downslope, 
the vegetation changes gradually to a kiawe/buffel grass association mixed with groves of wiliwili. 

3.6.2.2 Special Status and Rare Plant Species 

Information about special status plants that could potentially occur in the ROI (Table 3.6-2) was 
obtained from the Hawai‗i Biodiversity and Mapping Database from known records in the vicinity. 
Three Four special status species were documented within the area surveyed in 2010 (David and 
Guinther 2011; Guinther and Montgomery 2011). Botanical surveys conducted in 2007, and 2010, 
and 2011 documented 59 plant species within the wind farm site, 136 species adjacent to and within 
the generator-tie line corridor, and 98 species along the construction access road, including a 
number of rare or uncommon endemic (native to Hawai‗i and found naturally nowhere else) and 
indigenous (native to Hawai‗i but not unique to the Hawaiian Islands) species. Species found during 
the 2010 botanical surveys are listed in Appendix D. It should be noted that some species 
documented during the 2007 surveys, which covered a broader area than the proposed Project, were 
not documented in 2010 or 2011, including the endangered mahoe and the federal species of 
concern island nesoluma (Nesoluma polynesicum). These species, in addition to those listed in Table 
3.6-2 that were documented in the Hawai‗i Biodiversity and Mapping Database but not during 
Project botanical surveys still have potential to occur within the proposed Project vicinity depending 
on conditions from year to year. Prior to construction, additional botanical surveys would be 
conducted to identify occurrences, if any, of special status plant species. 
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Table 3.6-2. 
Plant Species Documented by the Hawai‘i Biodiversity and Mapping Database as 

Potentially Occurring Within the ROI for the Auwahi Wind Farm Project 

Scientific Name 
Common 

Name 
Hawaiian 

Name 
USFWS/State 

Status1/ Habitat 

Documentation 
During 

Botanical 
Surveys2/ 

Melicope hawaiensis manena alani SOC Moist or, less often, dry 
forests. On ridges and in 
gulches and, on parts of 
East Maui, on old lava 
flows and on old ash 
deposits. 

Not documented. 

Alectryon macrococcus māhoe ‗ala‗alahua LE Dry to mesic lowland 
forest types, growing on 
dry slopes or in gulches 
from 360 to 1,070 
meters (1,200 to 3,500 
feet) above sea level 
(ASL). 

Not documented. 

Ochrosia 
HaleakalaHhaleakalāe 

--- Hole‗i SOC Dry and mesic forests; 
often on lava scattered 
on East Maui from700 
to over 1,189 meters 
(2,300 to over 3,900 feet) 
ASL. 

Not documented.  

Capparis sandwichiana maiapilo pua pilo SOC Coral, basalt, or rocky 
soil along the coast or 
slightly inland. 

Documented 
adjacent to the 
construction 
access route and 
to internal wind 
farm access road 
near WTG 05. 

Zanthoxylum 
hawaiiense 

Hawaiian 
prickly-
ash 

Hea‗e, a‗e LE Dry to moist forests (or, 
rarely, wet forests); old 
lava flows. 

Not documented. 

Cyanea arborea tree 
cyanea 

‗ohā, 
hāhā, ‗ōhā 
wai 

SOC Moist forests in gulches; 
known historically from 
East Maui. 

Not documented. 

Stenogyne microphylla little-
leaved 
stenogyne 

none None Subalpine forest. Not documented. 

Melicope knudsenii Knudsen's 
pelea 

alani LE Montane mesic forests; 
gently sloped old lava 
flows. 

Not documented. 

Santalum 
freycinetianum var. 
lanaiense 

--- ‗iliahi LE Dry, moist and wet 
forests and shrublands; 
old lava flows.  

Documented 
within the 
generator-tie line 
corridor (leeward 
slope, above 850 
meters [2,800 
feet]). 
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Table 3.6-2. 
Plant Species Documented by the Hawai‘i Biodiversity and Mapping Database as 

Potentially Occurring Within the ROI for the Auwahi Wind Farm Project 

Scientific Name 
Common 

Name 
Hawaiian 

Name 
USFWS/State 

Status1/ Habitat 

Documentation 
During 

Botanical 
Surveys2/ 

Nesoluma polynesicum island 
nesoluma 

keahi SOC Dry and moist forests on 
ridges, in gulches, on 
plains, and on gently 
sloping old lava flows. 

Not documented. 

Ophioglossum 
concinnum 

tropical 
adder‘s-
tongue 

pololei None Sandhills and dunes, dry 
lava flows, fine coral and 
lava rubble. 

Not documented. 

Nothocestrum 
latifolium 

‗aiea ‗aiea C Dry and moist forests; 
on dry leeward hills and 
old lava flows. 

Documented 
near the met 
tower and within 
the generator-tie 
line corridor 
(leeward slope, 
above 850 meters 
[2800 feet]). 

1/ LE = listed endangered; SOC = species of concern; C = candidate for listing. 
2/ Based on 2010 and 2011 botanical surveys (David and Guinther 2011; Guinther and Montgomery 2011). 
Source: Mitchell et al. (2005); HBMP (2010) 

Wind Farm Site 

One plant of the federally endangered species, Ko‗oloa‗ula or red ‗ilima (Abutilon menziesii), was 
documented within the wind farm site, adjacent to the pad for WTG 05, but outside of any area of 
potential disturbance. One plant of the candidate for listing, ‗aiea, was documented in the wind farm 
site near  the met tower, within an area of  permanent disturbance. One federal species of concern, 
maiapilo (Capparis sandwichiana), was also documented.  Four maiapilo plants were located adjacent to 
the internal wind farm access road near WTG 05, one of which occurs in an area of  temporary 
disturbance. Scattered remnants of wiliwili (isolated trees and some well-developed groves) also 
occur within this area. Although wiliwili is not a listed species, it is an endemic to Hawai‗i and is 
considered a keystone species of the native dry forest ecosystem, with less than 10 percent of its 
original distribution remaining (USGS 2006). Wiliwili is also important from a Hawaiian 
cultural/ethnobotanical perspective because its lightweight wood is used for constructing outriggers 
and fishfloats and its seeds are used for making leis and other traditional adornments (Bishop 
Museum 2011). However, the understory of the wiliwili tree groves in the wind farm site is no longer 
intact and often dominated by non-native grasses and shrubs. 

Generator-tie Line and Interconnection Substation 

One The federally listed endangered species, ‗iliahi, and one candidate for federal listing, ‗aiea, were 
documented within the generator-tie line corridor. A single individual of ‗iliahi and 18 individual 
‗aiea were observed; the ‗iliahi and three aiea occuroccurs in an area of temporary permanent 
disturbance and onea single individual of ‗aiea occurs in an area of permanenttemporary 
disturbance.Occurrences consisted of a single individual of each species. Two additional ‗aiea plants 
are located adjacent to the generator-tie line corridor, and four additional ‗aiea plants are located 
farther outside of the generator-tie line corridor (17 to 38 meters [56 to 125 feet] east) and outside of 
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the potential disturbance area. Another candidate for federal listing, hōlei (Ochrosia 
haleakalaHhaleakalāe), was documented approximately 150 meters (492 feet) east of the generator-tie 
line centerline, but outside of any area of potential disturbance. These species are all endemic to the 
Hawaiian Islands. Critical habitat for 10 plant species has been designated by the USFWS east and 
west of generator-tie line corridor in units 9 and 13, respectively, of an area referred to as ―Maui H‖ 
(USFWS 2003). The generator-tie line corridor does not coincide with either unit but borders Maui 
H Unit 13, which includes the Kanaio NAR, for approximately 1.6 kilometers (1 mile) before it 
veers west (Figure 3.6-2). Native dryland forest associated species including individual wiliwili and 
‗ilima were also documented within the generator-tie line corridor. 

Construction Access Route (Pāpaka Road)  

Two One federal species of concern, maiapilo, were was documented in the vicinity of Pāpaka Road. 
Threewo individual maiapilo occur within an area of temporary disturbance along Pāpaka Road; 22 
other plants of this species occur adjacent to the construction access road but outside of the areas of 
disturbance. A few maiapilo plants were documented near Pāpaka Road. A single occurrence of 
island nesoluma (identified in the Hawai‗i Biodiversity and Mapping Database) is located several 
miles from the road. Pāpaka Road passes through several areas of remnant wiliwili forest, though 
these trees are primarily outside the areas where proposed road improvements would occur. 

3.6.3 Potential Impacts and Mitigation Measures 

3.6.3.1 Impact Methodology and Factors Considered for Impacts Analysis 

Impacts to vegetation were evaluated by overlaying the vegetation community map (as mapped 
during the 2010 and 2011 botanical surveys) with the proposed Project footprint to estimate the 
acreage of each vegetation community that would be temporarily or permanently affected. Impacts 
were also evaluated based on the potential for the proposed Project to promote, spread, or expand 
the range of invasive weed species or result in increased fire risk. Effects to special status and rare 
native plant species are possible if populations of any species are found within the potentially 
affected areas. The degree of effect would depend on the sensitivity of the species and the type of 
effect imposed. The 2010 and 2011 botanical surveys mapped occurrences of special status and rare 
plant species. As noted above, additional botanical surveys would be conducted prior to 
construction, once the Project design has been finalized, to identify special status and rare plants to 
avoid. 

A significant impact on vegetation would result if any of the following were to occur as a result of 
construction or operations of the proposed Project: 

 Loss to any population of plants that would result in a species being listed or proposed for 
listing as threatened or endangered; or 

 Introduction or increased spread of invasive species. 

Vegetation would be allowed to regrow or would be reseeded following construction in areas 
outside the permanent Project structures and cleared areas that must be maintained for Project 
facilities, such as WTG pads. Therefore, conversion of one vegetation type to another (e.g., 
conversion of forest vegetation to non-forest vegetation) and associated effects are not issues 
associated with this Project. 
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3.6.3.2 Construction Impacts 

Vegetation 

Construction of the Project would result in ground clearing for installation of Project facilities (e.g., 
the WTG pads) at the wind farm site and temporary disturbances to vegetation (e.g., within the 
generator-tie line corridor and laydown areas). Given that much of the vegetation affected by the 
proposed Project is low-growing non-native species (e.g., shrubland, grasslands, and pasture), direct 
impacts would generally be minor, beyond the localized impacts of structure installation and the 
construction of roads and other facilities. Existing vegetation within the generator-tie line corridor 
would remain as long as the fire and safety clearance distances from the line are maintained, which 
could require limited cutting back of individual trees and shrubs. 

Total and temporary construction impacts to vegetation communities associated with the proposed 
Project are listed in Table 3.6-3. The proposed Project would disturb approximately 81 hectares (200 
acres 244 acres) during construction, primarily consisting of scrub/shrub vegetation (37 46 percent) 
and grassland/pasture (39 35 percent). Areas temporarily disturbed during construction would be 
revegetated using native plants or approved pasture grasses. These acreages represent the maximum 
build-out estimate and assume that all 15 WTG pads are constructed if the GE 1.5-MW model is 
selected. Selection of Siemens 2.3-MW and 3.0-MW models would require 10 and 8 WTG pads, 
respectively, which would result in less vegetation removal.  

Depending on which WTG model is selected, the proposed WTG access roads may be straightened 
to reduce the number of switchbacks and possibly reduce the overall length of the steep grades (see 
Section 2.1.1.2 for additional details). This straightened road alignment would further reduce total 
vegetation disturbance compared to the proposed WTG access road alignment by approximately 10 
acres primarily consisting of scrub/shrub vegetation (Table 3.6-3). Areas temporarily disturbed 
during construction would be revegetated using native plants or approved pasture grasses. 

The proposed Project has been sited at the current location to avoid the dryland forests reserves 
within the Kanaio NAR and the dryland forest restoration activities on the ‗Ulupalakua Ranch (the 
Auwahi Forest Restoration Project). The Project is not expected to significantly affect botanical 
resources, given the general degradation of the habitat and minimal distribution of native 
communities (e.g., native dryland forest) within the ROI (Table 3.6-3). There are no large, 
contiguous blocks of intact vegetation that would be fragmented by the proposed Project. The 
proposed Project occurs on the ‗Ulupalakua Ranch, which has been extensively grazed in the past 
and is currently used for cattle ranching. The generator-tie line corridor and area adjacent to Pāpaka 
Road are also subject to grazing by cattle and feral ungulates and vegetation includes many 
introduced species.  

The ROI does not have any sizable sections that are free of non-native species given the preexisting 
disturbances from development and from cattle grazing. Non-native species and invasive species 
infestations are typically greatest near disturbed areas, although wind dispersal has likely contributed 
to the spread of these species throughout the general area, which is open and sparsely vegetated.  
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Table 3.6-3. 
Estimated Temporary and Total Construction Disturbance by Vegetation Community 

Project Component 

Disturbance (acres) 

Grassland/ 
Pasture 

Scrub/ 
Shrub Savanna 

Mixed Native 
Forest (Kiawe, 

Koa Haole, 
Wiliwili) 

Secondary 
Forest/  

Non-native 
Disturbed/ 
Developed Total 

Total Temp Total Temp Total Temp Total Temp Total Temp Total Temp Total Temp 

WTG Access Roads–
Proposed Alignment  

15.9 9.1 56.1 33.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 71.9 42.9 

WTG Access Roads–
Straightened Road 
Alignment1/ 

10.9 
16.5 

6.3 
9.5  

21.6 
45.5 

12.5 
27.3 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 32.5 
62.0 

18.8 
36 

WTG Pads  4.8 
3.5  

4.2 
2.3  

14.2 
11.6 

12.4 
8.2 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.0 
15.1 

16.6 
10.5 

Above ground Electrical 
Collection System 

0.0 0.0 4.6 4.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4.6 4.5 

Underground Electrical 
Collection System  

1.0 1.0 2.1 
10.4 

2.1 
10.4 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 
11.4 

3.0 
11.4 

Meteorological Tower 
(including access road) 

0.0 0.0 3.8 
4.7 

3.2 
3.7 

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.8 
4.7 

3.2 3.7 

Laydown Area / 
O&M building1 

3.4 
4.5  

3.4 
3.3  

1.7 
4.8 

1.5 
4.3  

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.1 
9.3  

4.0 7.6     

Generator-tie Line 
Corridor 

30.5 
32.2 

29.5 
21.4 

2615.
0 20.6 

2804.
3 13.8 

6.4 
4.6 

6.2 
3.1 

0.0 0.0 0.6 0.6 
0.4 

0.0 0.0 58.56
3.0 
58.0 

56.661.
1 38.6  

Interconnection 
Substation  

0.0 0.0 0.0 0.0 6.4 
3.1 
6.4 

1.4 
1.8 
1.4 

0.0 0.0 0.0 0.0 0.0 0.0 6.4 
3.1  

1.4 1.8  

Interconnection 
Substation Access Roads 

8.2 
8.4 

6.2 
6.3 

0.0 0.0 8.1 
6.7 

5.9 
5.0 

0.0 0.0 0.0 0.0 0.0 0.0 16.2 
15.1 

12.1 
11.2 

Construction Access 
Route, Pāpaka Road 

19.4 
19.0 

14.9 
13.3 

4.2 
4.6 

3.3 
3.2 

0.5 
0.6 

0.4 
0.4 

26.3 
30.9 

20.7 
21.7 

0.0 0.0 0.3 0.2 50.6 
55.4 

39.438.
8  

Total 78.2 
84.5 

65.4 
56.7 

73.1 
112.9 

59.7 
77.3 

21.4 
14.9 

13.9 
10.2 

26.3 
30.9 

20.7 
21.7 

0.6 
0.6 

0.6 
0.4 

0.3 
0.3 

0.2 
0.2 

199.8
244.1 

160.6 
166.5 

Acreages calculated using GE 1.5 turbine configuration (15 pads); disturbance acreages would be less under Siemens 2.3 and 3.0 configurations, which require 10 and 8 turbines, 
respectively. Totals may not add up due to rounding. 1 acre = 0.4 hectare 
1 This includes the Construction Staging and Equipment Laydown Area (includes O&M building, storage, and parking, and collector switchyard)  
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Over time, non-native species infestations would continue to spread throughout the area with or 
without construction of the proposed Project, although ground disturbance and vehicular traffic are 
two Project-related factors that have the potential to result in an increase in non-native species 
distribution, particularly those that could be invasive. Non-native plant encroachment has the 
potential to change the composition and diversity of native plants through competition by altering 
the natural fire regime, and by altering other ecosystem processes (e.g., nitrogen cycling). The 
introduction and spread of invasive species associated with Project construction would be 
minimized through the implementation of standard BMPs such as washing equipment prior to 
entering construction sites from other areas and controlling the quality of seed mixtures used to 
revegetate disturbed areas. Disturbance associated with Project construction would be localized and 
temporary, and with BMPs in place is not expected to have a significant effect on increasing invasive 
species. 

There is also a very slight chance for Project-related fires during construction that are related to the 
presence and use of vehicles and heavy equipment and activities such as welding and grinding that 
produce sparks. Implementation of the Project FMP (Appendix A), which includes restrictions on 
vegetated areas of vegetation and requirements for equipment safety features (e.g., spark arrestors), 
would minimize the potential for Project-related fires during construction. 

Special Status and Rare Plant Species 

The Project has been sited at the current location to avoid the dryland forests reserves within the 
Kanaio NAR and the dryland forest restoration activities on the ‗Ulupalakua Ranch (the Auwahi 
Forest Restoration Project). Prior to construction, additional botanical surveys would be conducted 
to identify occurrences, if any, of special status plant species that may vary in presence from year to 
year. Special status species within the wind farm site (one red ‗ilima and one ‗aiea) would be fenced 
and avoided during construction. No special status plant species were documented within the wind 
farm site (Table 3.6-2). Therefore, no impacts to these species would occur as a result of 
construction of the wind farm.  

One federal species of concern, maiapilo, was identified adjacent to the construction access road. 
Two Three individual maiapilo may occur within an area of temporary disturbance along Pāpapka 
Road; seven other plants of this species occur adjacent to the construction access route but well 
outside the area of disturbance. Although Auwahi Wind would, to the extent possible, avoid these 
plants during construction because they are located at the edge of the construction work area, it is 
conservatively assumed that they may be removed during construction but considered an 
insignificant impact.  

One endangered plant species, ‗iliahi, and one candidate plant species, ‗aiea, were documented within 
the generator-tie line corridor in an area of temporary disturbance; one ‗aiea was documented in an 
area of temporary and permanent disturbance, respectively. Because there is some flexibility in the 
installation of generator-tie line pole locations, it is assumed that these occurrences would be flagged 
and avoided during construction by fencing them. Consequently, no impacts would occur to listed 
or candidate species in association with the generator-tie line. Based on the significance criteria, the 
proposed Project would not have a significant effect on special status plants associated with 
construction of the generator-tie line or any other Project components.  

Rare native plant species, such as wiliwili and other dryland forest ecosystem associates, could also 
be directly impacted during construction by trampling. Rare native plants would be avoided to the 
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extent possible. The proposed Project has been sited so that it does not cross the Kanaio NAR or 
the Auwahi Forest Restoration Project, which includes the greatest concentrations of rare native 
species in the vicinity. Wiliwili trees within areas of Project disturbance, primarily occurring adjacent 
to Pāpapka Road, will be avoided to the extent possible. 

There is the potential for indirect effects to special status and rare native plants associated with the 
spread of invasive species and the very slight risk of fire. To ensure that the proposed Project does 
not result in further degradation of suitable habitat for special status and rare plants, standard BMPs 
would be implemented such as washing equipment prior to entering construction sites from other 
areas and controlling the quality of seed mixtures used to revegetate disturbed areas. In addition, 
where the generator-tie line runs adjacent to the Kanaio NAR and the Auwahi Forest Restoration 
Project, additional fire prevention measures would be implemented during construction (see 
description under Vegetation above and the Project FMP in Appendix A) to reduce the chance of 
Project-related fires in areas with higher concentrations of rare or native plants. 

3.6.3.3 Operations and Maintenance Impacts 

Vegetation 

Permanent Project facilities including WTG pads, permanent access roads, the substation, O&M 
building, and generator-tie line structures would result in permanent vegetation removal. Of the 
81 hectares (200 244 acres) of total ground disturbance, approximately 16 hectares 78 (39 acres) 
would be permanently impacted. These permanent impacts are listed in Table 3.6-4. Following 
construction, cleared areas around the gravel WTG pads and generator-tie line structures and 
temporary construction staging and laydown areas, would be reseeded with native vegetation or 
pasture grasses and encouraged to return to pre-construction conditions.  

Table 3.6-4. 
Estimated Permanent Disturbance by Vegetation Community 

Project Component 

Disturbance (acres) 

Grassland/ 
Pasture 

Scrub/ 
Shrub Savanna 

Mixed Native 
Forest (Kiawe, 

Koa Haole, 
Wiliwili) 

Secondar
y Forest/ 

Non-
native 

Disturbed
/ 

Developed Total 

WTG Access 
Roads—Proposed 
Alignment  

6.8 22.3 0.0 0.0 0.0 0.0 29.1 

WTG Access Roads 
—Straightened Road 
Alignment1/ 

4.6 7.0 9.1 18.2 0.0 0.0 0.0 0.0 3.8 
25.2  

WTG Pads  0.6 1.2 1.8 3.4 0.0 0.0 0.0 0.0 2.4 4.5  

Above Ground 
Electrical Collection 
System 

0.01 0.0 0.0 0.0 0.0 0.0 0.01 

        

Underground 
Electrical Collection 
System  

0.0 0.0 0.0 0.0 0.0 0.0 0.0 
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Project Component 

Disturbance (acres) 

Grassland/ 
Pasture 

Scrub/ 
Shrub Savanna 

Mixed Native 
Forest (Kiawe, 

Koa Haole, 
Wiliwili) 

Secondar
y Forest/ 

Non-
native 

Disturbed
/ 

Developed Total 

Meteorological 
Tower (including 
access road) 

0.0 0.6 1.1  0.0 0.0 0.0 0.0 0.6 1.1  

Construction Staging 
and Equipment 
Laydown Area 
(includes O&M 
building, storage, 
parking, and collection 
substation) 

1.0 1.2 0.7 0.6 0.2 0.0 0.0 0.0 0.0 1.9 1.8 

Generator-tie Line 
Corridor 

1.0 10.8 0.76.8 0.21.6 0.0 0.00.2 0.0 1.9 
19.4 

Interconnection 
Substation  

0.0 0.0 1.35.0 0.0 0.0 0.0 5.0 

Interconnection 
Substation Access 
Roads 

2.0 2.1 0.0 2.1 1.7 0.0 0.0 0.0 4.2 3.8 

Construction Access 
Route, Pāpaka Road 

4.6 5.7 0.91.4 0.10.2 5.5 9.2 0.0 0.1 11.2 
16.6 

Total 12.8 27.7 13.4 35.6 7.5 4.7 5.5 9.2 0.0 0.2 0.1 39.3 
77.6 

Acreages calculated using GE 1.5-MW turbine configuration (15 pads); disturbance acreages would be less under Siemens 2.3-MW and 
3.0-MW configurations, which require 10 and 8 WTGs, respectively.  
1/ Acreage impacted the straightened road alignment is not included in the total because if selected would replace the currently 
proposed WTG access road alignment. 

Routine O&M activities would have minimal impacts to vegetation. Qualified personnel would 
routinely monitor, inspect, and maintain the components of the wind farm (e.g., WTGs, collector 
system, and communications equipment) and generator-tie line facilities during Project operations. 
These O&M activities would be accomplished with the use of off-road vehicles and light trucks, 
which would result in temporary trampling of vegetation if off-road travel is necessary. To minimize 
new road construction, and thus impacts to vegetation, O&M personnel would use a combination of 
existing field roads, new gravel road, and two-track road over vegetation. It is anticipated that off-
road travel during operations would be rare. However, should a major component replacement be 
necessary for any of these facilities (e.g., blade, gearbox, or transformer), heavy equipment similar to 
that used during construction would be required and the access roads, crane pads (WTGs only), and 
staging areas would be used in a similar manner as with the original construction resulting in similar 
disturbance impacts to vegetation with similar mitigation being required.  

O&M activities could result in the introduction and spread of invasive species or very low increased 
risk of fire. Prior to the start of O&M activities, standard BMPs to control the spread of invasive 
species would be implemented. Vegetation maintenance (trimming) may be required in areas where 
vegetation exceeds maximum height limitations in relation to the generator-tie line. However, fire 
risk associated with generator-tie line operations is extremely low. The probability of a fire is 
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approximately 0.5 percent for the lifetime of the Project (see the FMP in Appendix A). Likewise, fire 
risk associated with WTG operations is also very low (and would be prevented by the design 
features and various on-site and off-site control capabilities of the WTG model selected. 
Information provided by the WTG manufacturers regarding the occurrence of gear box failures and 
preventative design features is described in detail in Section 3.15 – Public and Construction Safety. 
Therefore, during O&M, implementation of the Project FMP (Appendix A) would minimize the 
already extremely low risk of fire on vegetation.  

Special Status and Rare Plant Species 

There is lower potential for adverse impacts to occur to special status or rare native plant species 
during O&M activities because disturbance of vegetation would be limited. Fencing around listed 
plant species would remain during Project O&M to enable continued avoidance of these species. 
However, some disturbances could occur related to routine O&M activities. As noted above, 
standard BMPs for reducing the spread of invasive plant species during operations and 
implementing additional fire prevention measures during operations in the vicinity of the Kanaio 
NAR and the Auwahi Forest Restoration Project (see the FMP in Appendix A) would reduce the 
chance of indirect effects on special status or rare native plants. 

3.6.3.4 No Action Alternative 

Vegetation 

Under the No Action Alternative, the Project would not be constructed. Therefore, there would be 
no effect on vegetation. 

Special Status and Rare Plant Species 

Under the No Action Alternative, the Project would not be constructed. Therefore, there would be 
no effect to special status and rare plant species. 

3.6.3.5 Avoidance, Minimization, and Mitigation Measures 

In addition to the BMPs listed in Table 2-4, including revegetation of disturbed areas and measures 
related to prevention of Project-related fires and introduction and spread of invasive plant species, 
which will be implemented by the Applicant to minimize impacts to vegetation, the following 
additional measures will be taken to avoid or minimize the impacts to special status and rare species: 

 ‗Iliahi and red ‗ilima, the only listed endangered plant species documented during 2010 and 
2011 botanical surveys, has have the potential to be impacted by Project construction. Prior 
to construction, additional botanical surveys will be conducted to identify any occurrences of 
this these or any other listed plant species within the proposed Project based on the final 
Project design. The ‗iliahi se plants will be fenced and avoided during construction. Many of 
the listed species with potential to be affected by the proposed Project are known to occur in 
dryland forests on Maui and within the nearby Auwahi Forest Restoration Project and 
Kahikinui Forest Project. Mitigation measures identified in Section 3.7 – Wildlife will also 
benefit ‗iliahi and other dryland forest associates by protecting and enhancing vegetative 
communities.  

 Rare or culturally important native plant species that have been documented within the 
Project footprint will be avoided to the extent possible..  
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Invasive Species Prevention/Control 

To prevent the spread of invasive species in the ROI, the following measures will be implemented 
during and following construction: 

 Inspecting potential off-site sources of materials (gravel, fill, etc.), and prohibiting the import 
of materials from sites that are known or likely to contain seeds or propagules of invasive 
species; 

 Requiring that vehicle operators transporting materials to the proposed Project site from off-
site follow protocols for removing soils and plant material from vehicles and equipment 
prior to entry onto the site; and 

 Consulting with the Hawai‗i Department of Agriculture and Maui Invasive Species 
Commission to establish protocols and training orientation methods for screening invasive 
species introductions during construction.  

Fire Prevention/Control 

 Implementation of the Project FMP will reduce the potential for fires during construction 
and operations. 

Revegetation 

 All temporarily disturbed areas will be reseeded and planted with native vegetation or pasture 
grasses following construction.  

3.6.3.6 Summary of Impacts  

Table 3.6.-5 summarizes potential impacts to vegetation. 

Table 3.6-5. 
Summary of Potential Vegetation Impacts  

Impact Issues 
Proposed 

Project 
No Action 
Alternative 

Introduction or spread of noxious weeds   

Loss to any population of plants resulting in proposal for 
listing or listing 

  

Loss of rare plants, native plant communities   

Fire   

In cases when there would be both beneficial and adverse impacts, both are shown on this table.  

LEGEND: 
= Significant impact    + = Beneficial impact 
= Significant but mitigable to less than significant impact N/A=Not applicable 
= Less than significant impact = No impact 
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3.7 WILDLIFE 

This section describes the avian and terrestrial wildlife present in and near the proposed Project 
including common wildlife species, rare species and migratory bird species, and threatened and 
endangered species. This section also presents the impacts analysis that was conducted to identify 
describes potential direct and indirect impacts resulting from the implementation of the proposed 
Project. Proposed engineering and design features, BMPs, and mitigation measures that would serve 
to reduce impacts to less than significant levels are also presented.  

The ROI for impacts to wildlife includes the proposed wind farm site, as well as a 0.4-kilometer 
(0.25-mile) buffer on either side of the proposed generator-tie line centerline and the Pāpaka Road 
centerline. This area encompasses all potential effects to wildlife and habitats including habitat loss 
or alteration, noise disturbance, and direct mortality within the footprint of the proposed Project 
(area of disturbance associated with Project structures) as well as areas extending beyond where 
wildlife could be exposed to disturbance. 

Migratory birds, as well as some non-migratory birds that are endemic to the Hawaiian Islands, are 
afforded protection under the federal Migratory Bird Treaty Act (MBTA). Numerous species 
intentionally introduced to the Hawaiian Islands from the continental United States are now 
protected under the MBTA, even though they are non-native (e.g., cattle egret, mourning dove, and 
barn owl). The MBTA has no provision for excluding a species from protection in designated parts 
of its range, so a species protected by the MBTA is protected anywhere that it might occur 
nationwide, even in localities where they are non-native and introduced by humans. 

Species that are federally listed as threatened or endangered, and areas that have been designated as 
―critical habitat‖ for those species, are protected under the ESA (16 U.S.C. §§ 1531-1544) as 
amended. Likewise, species listed as threatened or endangered by the state of Hawai‗i are protected 
under Hawai‗i state law (HRS § 195D-4). In accordance with these regulations, Auwahi Wind has 
consulted with the USFWS and the Hawai‗i Department of Land and Natural Resources (DLNR)/ 
DOFAW to acquire an Incidental Take Permit (ITP) and an Incidental Take License (ITL) issued by 
these agencies, respectively, given the potential for Project-related incidental take of five four listed 
species and one species under consideration for listing. These permits require the preparation of an 
Habitat Conservation Plan (HCP) in cooperation with DOFAW and USFWS. Applicable 
components of the draft HCP, including estimates of Project-related take and associated mitigation, 
have been incorporated into this section to support the EIS analysis. The HCP is currently under 
development and therefore estimated take and mitigation options are still being considered by the 
agencies and have not yet been finalized. Project impacts to listed species reported here are 
conservative and the maximum anticipated. Pursuant to HRS Section 195D, DLNR will require the 
mitigation to provide a net benefit to the covered species. 

Sources of information on wildlife and habitat resources found within the proposed Project include 
agency data as well as data from Project-specific field surveys as follows: 

 The Hawaiian Biodiversity and Mapping Program (data on land cover and species 
occurrences acquired in May 2010); 

 Avian, botanical, and terrestrial mammal surveys conducted in June 2007 and May-October 
2010 (David and Guinther 2011; Appendix D); 
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 Radar surveys and associated risk-of-collision analysis for threatened and endangered bird 
and bat species conducted in fall 2006 and spring 2010 (Hamer Environmental 2010a); 

 A survey of invertebrate resources conducted in March 2008 (Montgomery 2008); and 

 Recovery plans for the Hawaiian petrel and Newell‘s shearwater (USFWS 1983), Hawaiian 
hoary bat (USFWS 1998), nēnē (USFWS 2004), and Blackburn‘s sphinx moth (USFWS 
2005a). 

3.7.1 Existing Environment 

The proposed Project site consists of grassland and dry shrubland communities that have been 
degraded by ongoing cattle ranching. These communities contain scattered remnant patches of 
native dryland forest and shrubland including several groves of wiliwili. These patches of native 
habitat coincide with geologically diverse areas that are not accessible for grazing. The generator-tie 
line corridor starts at the north boundary of the wind farm site, crosses through mixed dryland 
shrubs and pasture, and, at its highest point on the Southwest Rift ridgeline, crosses a treeless high 
elevation pasture before returning to pasture near the Wailea substation. Pāpaka Road is surrounded 
by pastureland. Vegetation communities within the ROI are described in detail in Section 3.6.1. 

The ROI provides habitat for a variety of birds, most of which are non-native, as well as for several 
non-native mammal species and numerous invertebrates. There are no wetlands or waterbodies 
within the proposed Project and the layout does not include any areas where congregations of birds 
occur. Site-specific avian surveys indicate that the proposed Project is not located in a movement 
corridor for daily movements by water birds. 

3.7.1.1 Non-listed Wildlife Species 

This section addresses non-listed wildlife species likely to be found within the proposed Project. 
Species protected by the MBTA are briefly addressed in Section 3.7.1.2. State and federally listed 
species are addressed separately in Sections 3.7.1.3 and 3.7.1.4. During the avian and terrestrial 
mammalian surveys, 11 mammalian species and 27 avian species were observed (Table 3.7-1). An 
additional three avian species were observed incidentally: chukar and barn owl during avian surveys 
and amakihi along the proposed generator-tie line corridor during the invertebrate surveys. All but 
three species documented are common and not native to the Hawaiian Islands. The native avian 
species observed include the Hawaiian short-eared owl and amakihi, which are endemic subspecies, 
and the Pacific golden plover, which is indigenous to Hawai‗i and a migrant that winters in coastal 
and upland areas of the main Hawaiian Islands.  

Table 3.7-1. 
Bird and Mammal Species Observed in the Proposed Project 

Birds Protected Status1/ 

African silverbill (Lonchura cantans) None 

Hawai‗i amakihi (Hemignathus virens)2/ None 

Barn owl (Tyto alba)  MBTA 

Black francolin (Francolinus francolinus)  None 

California quail (Callipepla californica) None 

Cattle egret (Bubulcus ibis)  MBTA 

Chukar (Alectoris chukar)  None 

Common myna (Acridotheres tristis)  None 
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Table 3.7-1. 
Bird and Mammal Species Observed in the Proposed Project 

Birds Protected Status1/ 

Common peafowl (Pavo cristatus)  None 

Gray francolin (Francolinus pondicerianus)  None 

House finch (Carpodacus mexicanus)  MBTA 

Japanese bush-warbler (Cettia diphone)  None 

Japanese quail (Coturnix japonica)  None 

Japanese white-eye (Zosterops japonicus)  None 

Java sparrow (Padda oryzivora)  None 

Mourning dove (Zenaida macroura)  MBTA 

Northern cardinal (Cardinalis cardinalis)  MBTA 

Northern mockingbird (Mimus polyglottos)  MBTA 

Nutmeg mannikin (Lonchura punctulata)  None 

Pacific golden plover (Pluvialis fulva) MBTA and Hawai‗i Species of Concern 

Red junglefowl (Gallus gallus)  None 

Red-crested cardinal (Paroaria coronata)  None 

Ring-necked pheasant (Phasianus colchicus)  None 

Short-eared owl (Asio flammeus sandwichensis) MBTA and Hawai‗i Species of Concern 

Sky lark (Alauda arvensis)  MBTA 

Sooty tern (Onychoprion fuscatus)3/ MBTA 

Spotted dove (Streptopelia chinensis) None 

Zebra dove (Geopelia striata)  None 

Mammals 

Axis deer (Axis axis) None 

Domestic cat, feral cat (Felis catus) None 

Domestic cattle (Bos taurus) None 

Domestic dog (Canis f. familiaris) None 

Feral goat (Capra h. hircus) None 

Domestic horse (Equus c. caballus) None 

European house mouse (Mus musculus domesticus) None 

Feral pig, wild boar (Sus s. scrofa) None 

Roof rat (Rattus r. rattus) None 

Small Indian mongoose (Herpestes a. auropunctatus) None 
1/ MBTA= Migratory Bird Treaty Act  

2/ An amakihi song was heard Documented during the invertebrate surveys of the generator-tie line 
(Montgomery 2008). 
3/ Documented during the fall radar surveys (Hamer 2010a). 

The invertebrate survey results, which covered a much larger area than the proposed Project, 
indicated that the proposed Project site and surrounding area supports a variety of native terrestrial 
mollusks and native and adventive arthropod species, including the federally and state listed 
Blackburn‘s sphinx moth (Manduca blackburnii) and the yellow-faced bee, which is currently the 
subject of a federal 12-month review by USFWS for federal listing. The Blackburn‘s sphinx moth 
and yellow-faced bee are is addressed in the HCP for the proposed Project; however, the yellow-
faced bee is addressed only in this EIS because it is not listed under the ESA and therefore is not 
subject to further evaluation through Section 7 consultation and therefore are is further discussed in 
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Section 3.7.1.3 below. Thirty-six of the 49 total invertebrate species documented are endemic or 
indigenous to the Hawaiian Islands. Twenty-one species were documented in the wind farm site 
vicinity, 34 species were documented along the proposed generator-tie line route vicinity, and 16 
species were documented along the proposed construction access route. A full list of invertebrate 
species observed during the surveys is given in Table 3.7-2.  

Table 3.7-2. 
Invertebrate Species Documented within the Proposed Project and Surrounding Area 

(Montgomery 2008) 

Species1/ Common Name Abundance2/ 
Project 

Component3/ 

MOLLUSCA GASTROPODA    

PULMONATA Snails and slugs   

Succinea sp.  Hawaiian amber snail Occasional W, T 

Achatinellidae None   

Tornatellaria sp. or Tornatellides sp. None Occasional W, T 

ARTHROPODA    

ARANEAE Spiders   

Mecaphesa sp.  crab spider Uncommon T 

INSECTA    

COLEOPTERA Beetles   

Aglycyderidae None   

Proterhinus sp. weevils Uncommon T 

DIPTERA Flies   

Drosophilidae pomace flies; picture-wing flies   

Antopocerus aduncus None Rare T 

Drosophila crassifemur None Rare T 

Drosophila haleakalae None Uncommon T 

Drosophila mecatorum None Common T, R 

Drosophila suzukii None Abundant T, R 

Drosophila (Nudidrosophila) sp. 1 None Rare T 

Drosophila sp. near dracaenae None Uncommon T 

Scaptomyza sp. 1 None Uncommon T 

Tephritidae None   

Trupanea artemisiae None Rare T 

Trupanea sp. 1 None Uncommon T 

LEPIDOPTERA    

Cosmopterigidae case bearers   

Hyposmocoma sp. 1 None Uncommon T, W 

Hyposmocoma sp. 2 None Occasional T, W 

Hyposmocoma sp. 3 None Occasional T, W, R 

Hyposmocoma sp. 4 None Uncommon T, R 

Hyposmocoma sp. 5 None Uncommon W, R 

Hyposmocoma sp. 6 None Rare T 

Crambidae micro-moths   

Eudonia passalota None Rare T, W 

Eudonia tetranesa moss moth Uncommon T, W 
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Table 3.7-2. 
Invertebrate Species Documented within the Proposed Project and Surrounding Area 

(Montgomery 2008) 

Species1/ Common Name Abundance2/ 
Project 

Component3/ 

Eudonia sp. 1 None Rare  

Nomophila noctuella None Abundant T, W, R 

Omiodes continuatalis None Uncommon T 

Omiodes monogona Hawaiian bean leafroller Uncommon T, W 

Stemorrhages exaula Hao leaf web worm Rare T, W 

Tamisica hyacinthina None Occasional T, W, R 

Uresiphita polygonalis subsp. Virescens None Uncommon T 

Mestolobes sp. None Occasional T, W, R 

Noctuidae miller moths   

Anomis noctivolans None Rare  

Ascalapha odorata black witch moth Uncommon R 

Schrankia sp.1 None Rare T 

Oecophoridae None   

Thyrocopa sp. None Rare CR 

Plutellidae None   

Plutella xylostella diamondbacked moth Uncommon R 

Sphingdae hawk moths   

Agrius cingulata sweetpotato hornworm Uncommon W, R 

Deilephila nerii oleander hawk moth Rare W, R 

Hyles calida calida None Rare W  

Manduca blackburni Blackburn‘s sphinx moth Rare W, R 

HETEROPTERA true bugs   

Miridae leaf bugs   

Orthotylus perkinsi on pilo (Coprosma sp.) Uncommon T 

Lygaeidae None   

Nysius sp. None Uncommon T 

HOMOPTERA cicadas, hoppers, aphids   

Cixiidae planthoppers   

Oliarus sp. None Uncommon T 

HYMENOPTERA wasps, bees, ants   

Apidae bees   

Apis mellifera honey bees Common  W 

Colletidae wasp-like bees   

Hylaeus assimulans assimulans yellow-faced bee Uncommon W 

Formicidae ants   

Anoplolepis gracilipes longlegged ant Uncommon W, R 

Pheidole megacephala bigheaded ant Common R 

Linepithema humile Argentine ant Uncommon T 

Vespidae wasps   

Polistes exclamans common paper wasp Uncommon W, R 
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Table 3.7-2. 
Invertebrate Species Documented within the Proposed Project and Surrounding Area 

(Montgomery 2008) 

Species1/ Common Name Abundance2/ 
Project 

Component3/ 

ONONATA dragonflies, damselflies   

Cenagrionidae damselfly   

Megalagrion sp. None Rare T 

1/ Bold= endemic subspecies 

2/ Rare=seen in only one or two locations; Uncommon= seen at most in several locations; Occasional= seen with some regularity; 
Common= observed numerous times during the survey; Abundant= found in large numbers 
3/ W= wind farm site; T= generator-tie line; R= construction access road 

3.7.1.2 Hawai‘i State Species of Concern 

Two Hawai‗i state species of concern that may occur within the proposed Project include the 
Hawaiian short-eared owl and Pacific golden plover (David and Guinther 2011; Hamer 
Environmental 2010). These species are addressed below.  

Hawaiian Short-eared Owl 

The Hawaiian short-eared owl is considered a species of concern by the USFWS and is listed as 
endangered by the state of Hawai‗i on the island of O‗ahu, and also afforded protection under the 
MBTA (Mitchell et al. 2005). The Hawaiian short-eared owl (called pueo) is found on all the main 
Hawaiian Islands from sea level to 2,450 meters (8,000 feet). This diurnal species nests on the 
ground but little is known about the breeding biology of the short-eared owl. Nests of this species 
have been found throughout the year. The current population status is unknown although Hawaiian 
short-eared owls are thought to be declining. This owl species occupies a variety of habitats, 
including dry forests and rain forests, but is observed most often in grasslands. The Hawaiian short-
eared owl was observed very infrequently flying within the wind farm site during point count surveys 
(early June 2007) and radar surveys (David and Guinther 2011; Hamer Environmental 2010).  

Hawaiian short-eared owls have the potential to collide with WTGs and other Project structures. As 
of August 2010, there have been three Hawaiian short-eared owl fatalities documented at the 
Kaheawa I wind farm, two due to turbine collisions and one due to a vehicle collision 
(Hufana 2010). 

Pacific Golden Plover 

The Pacific golden plover (Pluvialis fulva) is a migratory shorebird and a state species of concern in 
Hawai‗i. The winter range of this species occurs from the South Pacific and Japan through southern 
Asia and the Middle East to northeast Africa. This species over-winters in Hawai‗i from breeding 
grounds in Alaska and is found in short-grass prairie, pastures, mudflats, sandy beaches, and flooded 
fields. The Pacific golden plover was observed flying over the wind farm site during the fall 2006 
radar surveys (Hamer Environmental 2010).  

The Pacific golden plover also has the potential to collide with WTGs and other Project structures. 
Pacific golden plovers have been killed by collisions with tall structures (e.g., radio towers) and 
aircraft strikes at the Kahului airport on Maui occur occasionally in the fall, apparently as juvenile 
birds attempt to establish foraging territories on airport ground (Mitchell et al. 2005). As of August 
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2010, there have been no documented Pacific golden plover fatalities at the operating Kaheawa I 
wind farm on Maui (Hufana 2010).  

3.7.1.3 MBTA-protected Species 

As indicated above in Table 3.7-1, nine ten avian species protected by the MBTA were documented 
during avian surveys in the proposed Project. Most of these species intentionally introduced to the 
Hawaiian Islands from the continental United States (e.g., cattle egret, mourning dove, and barn 
owl) are now protected under the MBTA, even though they are non-native and quite common. 
These species may use the proposed Project for nesting or foraging and are associated with a variety 
of habitats. 

3.7.1.4 ESA-listed Species and Species under Consideration for Listing 

Five state and federally listed wildlife species are known to occur, or could potentially occur, in the 
vicinity of the proposed Project, including the Hawaiian petrel, Newell‘s shearwater, Hawaiian hoary 
bat, Blackburn‘s sphinx moth, and nēnē.  

The Newell‘s shearwater was initially addressed as a Covered Species in the Draft EIS.  Subsequent 
discussions with the USFWS and DOFAW determined that due to the extremely low likelihood of 
this species occurring in the vicinity of the Project, the Newell‘s shearwater no longer warranted 
coverage under the HCP. Although Newell‘s shearwaters have been observed on Maui, there are no 
confirmed breeding colony locations (although they are suspected to nest on the island). In West 
Maui, recent radar and audio-visual surveys suggest that Newell‘s shearwaters may be potentially 
nesting in the upper portions of the Kahakuloa Valley but is not yet confirmed (KWP 2010). 
Newell‘s shearwaters were not confirmed during radar surveys conducted in the wind farm site and 
are not expected to fly over the project area (Duvall pers. comm. 2010) so incidental take of this 
species is not expected to occur in association with the Auwahi Wind Project. Therefore, the 
Newell‘s shearwater is not considered as a Covered Species under the HCP as recommended by 
USFWS and DOFAW, and is not discussed further here. 

The yellow-faced bee, a species under consideration for federal listing, was also addressed as a 
Covered Species in the Draft EIS. However, because this species has not been listed it is also no 
longer addressed in the HCP and therefore is not considered further in this EIS. 

There are also five of seven species of Hawaiian yellow-faced bee undergoing a 12-month review for 
federal listing that have the potential to occur in the ROI. The following subsections describe the 
status (state and federal statuses for these species are the same), biology, current threats, and 
potential occurrence of ESA-listed species and species under consideration for listing within the 
proposed Project. A search of the Hawai‗i Biodiversity and Mapping database indicated no known 
occurrences of additional sensitive or listed wildlife species within the wind farm site, generator-tie 
line corridor, or adjacent to the construction access road (Hawaii Biodiversity and Mapping 
Database 2010).  

Hawaiian Hoary Bat—Endangered  

Distribution, Population Estimates, and Ecology  

The Hawaiian hoary bat or ‗ōpe‗ape‗a (Lasiurus cinereus semotus) is the only fully terrestrial native 
mammal in the Hawaiian Islands. Reports of the Hawaiian hoary bat are known from all the main 
islands except Ni‗ihau (HBMP 2007), although this species is most often seen on Hawai‗i, Maui, and 
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Kaua‗i (Kepler and Scott 1990). Today, the largest populations and only known breeding 
populations are thought to occur on Kaua‗i and Hawai‗i (Duvall and Glassman-Duvall 1991). Duvall 
and Glassmann-Duvall (1991) suggested that at least one resident population of the Hawaiian hoary 
bat, a potentially breeding population, exists on Maui.  

Relatively little research has been conducted on this endemic Hawaiian bat and data regarding its 
habitat and population status are very limited. Population estimates for this species have ranged 
from hundreds to a few thousand; however, these estimates are based on limited and incomplete 
data (USFWS 2007).  

The Hawaiian hoary bat breeds between September and December with implantation delayed until 
spring, after they emerge from winter torpor (USFWS 1998). Gestation and rearing of young takes 
place between April and August; the birth of typically two young usually occurs between April and 
June. Lactating females have been documented from June to August and post-lactating females have 
been documented from September to December (Menard 2001). Until weaning, young of the year 
are completely dependent on the female for survival. 

The Hawaiian hoary bat is found in both wet and dry areas from sea level to 3,962 meters (13,000 
feet) elevation, with most observations occurring up to 2,286 meters (7,500 feet); it uses a variety of 
habitats that include open pastures and more heavily forested areas in both native and non-native 
habitats (DLNR 2005a). Typically, this species feeds over streams, bays, or along the seacoast, over 
lava flows, in open pastures, or at forests edges. The Hawaiian hoary bat is an insectivore, and prey 
items include a variety of native and non-native night-flying insects, including moths, beetles, 
crickets, mosquitoes, and termites (Whitaker and Tomich 1983). Hawaiian bats are known to roost 
solitarily in tree foliage and have only rarely been seen exiting lava tubes, leaving cracks in rock walls, 
or hanging from man-made structures. Foliage roosting for this species has been documented in hala 
(Pandanus tectorus), coconut palms (Cocos nucifera), kukui (Aleurites moluccana), pūkiawe (Styphelia 
tameiameiae), Java plum (Syzygium cumini), kiawe, avocado (Persea americana), shower trees (Cassie 
javanica), ‗ōhi‗a trees (Meterosideros polymorpha), and fern clumps; they are suspected to roost in 
Eucalyptus (Eucalyptus spp.) and Sugi pine (Cyrptomeria japonica) stands (USFWS 1998; DLNR 2005a).  

While the Hawaiian hoary bat may migrate inter-island and within topographical gradients on the 
islands, long distance migration like that of the North American hoary bat is unknown (USFWS 
1998). Seasonal and altitudinal differences in bat activity have been suggested (Menard 2001) but the 
timing and extent of this variation are unknown.  

Current Threats 

The main threats to the Hawaiian hoary bat may include reduction in tree cover, pesticide use, prey 
availability due to the introduction of non-native insects, and predation. It is unknown what effect 
these threats have on the population. Observation and specimen records do suggest, however, that 
these bats are now absent from historically occupied ranges. The magnitude of any population 
decline is unknown. The hoary bat (Lasiurus cinereus) in North and South America is one of the bat 
species most frequently killed by WTGs, primarily during fall migration (Kunz et al. 2007). To date, 
one Hawaiian hoary bat has been killed at the existing Kaheawa Wind Power facility during its 3.5 
years of operation (Hufana 2010). 
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Occurrence within the Proposed Project 

Limited available information on habitat for this species indicates a preference for forested areas for 
roosting and foraging, which suggests that the occurrence of this species in the proposed Project is 
infrequent due to the lack of suitable forested habitat. Therefore, the species is not expected to roost 
or breed in the proposed Project area but may use the area for foraging. Historically, Hawaiian hoary 
bats have been observed on ‗Ulupalakua Ranch in low numbers (David and Guinther 2011). More 
recently, biologists recorded a single Hawaiian hoary bat audio detection and observed bat-like 
targets on the radar screen during the May 2010 radar surveys (Hamer Environmental 2010b). As 
part of an ongoing monitoring effort, two Anabat detectors were erected on the temporary met 
tower located within the proposed turbine string in July 2010., and monitoring is ongoing and will 
continue through July 2011. To date, very low levels of bat activity has been recorded. Preliminary 
results of acoustic monitoring surveys within the wind farm site indicate that over the first 6-month 
period of monitoring (through mid-January 2011), a total of 47 bat passes were recorded resulting in 
0.17 bat passes/detector night, with a maximum of 3 calls recorded in one night. These results are 
consistent with the lack of forest within the Project to provide suitable habitat for roosting and 
breeding such that the occurrence of this species is likely infrequent. Based on the limited availability 
of data on seasonal occurrences, it is conservatively assumed that bats could occur within the 
proposed Project. 

Hawaiian Petrel—Endangered 

Distribution, Population Estimates, and Ecology  

The endemic ‗ua‗u or Hawaiian petrel (Pterodroma sandwichensis) is one of the larger species in the 
Pterodroma group. This species formerly nested in large numbers on all of the main islands in the 
Hawaiian chain except Ni‘ihau. Currently, Hawaiian petrels nest at high elevations on Maui, 
primarily in Haleakalā National Park, and in smaller colonies on Kaua‗i, Hawai‗i, Moloka‗i, and 
Lāna‗i. Population estimates for the species are mainly based on at-sea numbers; the total population 
of Hawaiian petrels is estimated to be 20,000, with an estimated 4,500 to 5,000 nesting pairs on 
Kaua‗i and Maui (Mitchell et al. 2005). The more recently rediscovered colony on Lāna‗i is thought 
to number over 1,000 birds (Tetra Tech 2008). 

Haleakalā National Park in East Maui supports the largest known nesting colony of Hawaiian petrels 
(USFWS 2005b; Hodges and Nagata 2001) with approximately 1,000 known burrows. The nests are 
within the crater of the dormant shield volcano; the highest concentration occurs on the western rim 
between 2,400 and 3,055 meters (7,874 and 10,023 feet) in elevation. A small subcolony has been 
located along the south rim of the crater (Simons and Hodges 1998). Field studies and research 
conducted in support of the Kaheawa I HCP confirmed the presence of a small nesting colony in 
West Maui in the lower portion of Kahakuloa Valley (Makamaka‗ole Colony), later corroborated by 
DLNR/DOFAW biologists, and documented evidence of a potential nesting colony in the West 
Maui Mountains in the upper portions of Kahakuloa and Honokōhau (KWP 2010).  

During the non-breeding season, Hawaiian petrels are found far offshore, primarily in waters of the 
eastern tropical Pacific. Nesting colonies are typically located on steep slopes at high elevation, xeric 
habitats or wet, dense forests. Nests may be in burrows, crevices, or cracks in lava tubes in both 
sparsely vegetated areas and areas with dense vegetation (e.g., uluhe fern [Dicranopteris linearis]). In the 
nesting colony in the south rim of the Haleakalā Crater, nests occur in more densely vegetated areas 
of shrub cover (Simons and Hodges 1998). 
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Adult Hawaiian petrels are long lived (up to 30 years) and return to their colonies, and to the same 
burrows each year between March and April. One egg is laid by the female, which is incubated 
alternately by both parents, for approximately 55 days. The egg is not replaced if it is lost to 
predation. When eggs hatch in July or August, both adults make nocturnal flights out to sea to bring 
food back to the nestlings. In October and November, the fledged young depart for the open ocean. 
Petrels exhibit strong philopatry, returning to their natal colony to breed and returning to the same 
nesting site over many years (Cruz and Cruz 1990; Podolsky and Kress 1992). Adults do not breed 
until age 6 and may not breed every year, although they all return to the colony to socialize (USFWS 
1983; Mitchell et al. 2005). During their pre-breeding period, they may ―wander‖ or ―prospect,‖ 
visiting a number of potential breeding sites (established colonies, former breeding sites and 
uncolonized sites); factors such as availability of mates, food abundance, the presence of predators 
and conspecifics could all be important for deciding where to breed (Podolsky and Kress 1992). 
Adults do not breed until age 6 and may not breed every year, although they all return to the colony 
to socialize (USFWS 1983; Mitchell et al. 2005). Hawaiian petrels feed their young mostly at night 
and movements take place during crepuscular periods. Hawaiian petrels travel primarily inland in the 
evening, seaward in the morning, and in both directions in the night (Day and Cooper 1995). 

Current Threats 

A variety of threats have been documented for the Hawaiian petrel, but the greatest limiting factors 
include habitat degradation at breeding colonies and disturbance or predation by introduced animals 
during the breeding season (USFWS 1983; Carlile et al. 2003; Mitchell et al. 2005). Introduced 
ungulates, including feral goats, pigs, axis deer, and cattle, browse on native vegetation and 
groundcover within petrel colonies and trample and collapse burrows causing nest abandonment. 
The soil disturbance caused by ungulates also facilitates the introduction and spread of invasive 
plants, further reducing habitat suitability for this species (Reeser and Harry 2005). Ungulates also 
create trails in the colony that increase access to active burrows by predators. Annual monitoring of 
nests at Haleakalā National Park has shown that predation by cats and mongooses causes more than 
60 percent of all egg and chick mortality in some years (Simons 1998 as cited in Carlile et al. 2003). 
Rats also prey upon Hawaiian petrels but to a lesser extent, . and they provide a prey base for cats 
and mongooses. Even an individual predator, such as a small Indian mongoose can be extremely 
destructive with the potential to decimate an entire population of colony-nesting seabirds (Hodges 
and Nagata 2001). Development of new fisheries may directly or indirectly harm seabird populations 
by eliminating predatory fish needed to drive petrel prey species closer to the surface. Also, live bait 
needed for the fishery could potentially decrease prey items. Development of a fishery for squid, a 
primary food source, could also impact Hawaiian petrels (USFWS 1983).  

In addition, fledgling petrels sometimes collide with power lines, fences, and other structures 
(Hodges 1994) or become disoriented by lights (Telfer et al. 1987). Adults apparently are not 
attracted to lights to the same degree as fledglings or Newell‘s shearwater (see below) but adults may 
collide with structures. Since the beginning of operations in 2006, one Hawaiian petrel WTG-related 
fatality has been recorded at Kaheawa I Wind Project (Hufana 2010).  

Occurrence within the Proposed Project 

Hawaiian petrels have been documented flying over the wind farm site during radar surveys 
conducted in the proposed Project site in fall 2006 and spring 2010. Additionally, radar surveys have 
been conducted by other entities in the vicinity of where the proposed generator-tie line crosses a 
ridge next to the communication towers owned by Island Airwaves. The towers are located on the 
‗Ulupalakua Ranch within a 1.2-hectare (3-acre) parcel at roughly 1,356-meter (4,450-foot) elevation. 
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Radar surveys were conducted over five nights in 2007. Petrel passage rates over this area averaged 
2.3 petrel targets per hour (Gall and Day 2007 as cited in USFWS 2008). Newell‘s Shearwater—
Threatened 

Distribution, Population Estimates, and Ecology  

The Newell‘s shearwater is the Hawaiian endemic sub-species of the Townsend‘s shearwater 
(Puffinus auricularis auricularis), a medium-sized ―Manx-type‖ shearwater. Historically, Newell‘s 
shearwater was once abundant on all the main Hawaiian Islands. Newell‘s shearwater is known to 
nest on Kaua‗i and Hawai‗i and may also nest in small numbers on Maui, Moloka‗i, O‗ahu, and 
Lehua (off Ni‗ihau) (Spear et al. 1995; Ainley et al. 1997). Although there are no confirmed breeding 
colony locations on Maui, there have been several reports that Newell‘s shearwaters are suspected to 
nest on the island. In 2004, a suspected nesting site was documented around the headwaters of 
Pi‗ina‗au stream situated within the Ko‗olau Forest Reserve and just above the western wall of 
Ainahou Bowl of Ko‗olau Gap (north slope of Haleakalā), East Maui (Wood and Bily 2008). Calls of 
Newell‘s shearwaters have been heard from various locations in the Kīpahulu Valley and along the 
northern slope of Haleakalā near Ko‗olau Gap which are located on the north and east side of 
Haleakalā from the proposed Project (Natividad Bailey 2009). In West Maui, recent radar and audio-
visual surveys suggest that Newell‘s shearwaters may be potentially nesting in the upper portions of 
the Kahakuloa Valley, but their occurrence has not yet been confirmed (KWP 2009). 

From at-sea counts conducted in 1994, the total population for Newell‘s shearwater was estimated 
to be 84,000 birds (Spear et al. 1995; Ainley et al. 1997). However, recent radar target data from 
1993 to 1999-2001 indicate the population may have declined by 63 percent from those estimates 
(Day et al. 2003). Numbers of both colonies and individuals are greatest on Kaua‗i.  

The breeding season for this species begins in April when Newell‘s shearwaters return to look for 
nesting sites and continues through mid-July. Nesting burrows are used year after year and usually by 
the same pair of birds (Mitchell et al. 2005). Pairs produce one egg that is incubated for an average 
of 53 or 54 days and most chicks fledge in October and November. Parents forage hundreds of 
kilometers offshore and return to the colony at night to feed their chick. First breeding occurs at 
approximately 6 years of age and a relatively high rate of non-breeding is reported even by 
experienced adults present at the summer colony.  

During the non-breeding season, Newell‘s shearwaters are found offshore in the eastern Pacific 
Ocean. Nesting colonies on the Hawaiian Islands are often in burrows under ferns on forested 
mountain slopes. Newell‘s shearwater breeding colonies are primarily found at high elevations in 
areas of open native forest dominated by ‗ohia with a dense understory of uluhe ferns. 

Current Threats 

An attraction to lights and collision with power lines and other structures are two of the more 
significant sources of mortality on fledglings and breeding adults (Mitchell et al. 2005; DLNR 
2005b). When variables describing the anthropogenic mortality for Newell‘s shearwater (predation, 
light attraction, and collision) were included, models predicted a population decline of 30 to 60 
percent over 10 years (Ainley et al. 2001).  

Occurrence within the Proposed Project 
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Newell‘s shearwaters are not expected to fly over the proposed Project based on radar data collected 
during other studies elsewhere on the island and knowledge of the species use of the island (Duvall 
2010). None were confirmed within the wind farm site during fall 2006 or spring 2010 radar surveys. 

Nēnē —Endangered 

Distribution, Population Estimates, and Ecology  

The nēnē (Branta sandvicensis) is the only existing endemic goose in the Hawaiian Archipelago and 
was reintroduced on Maui as part of its recovery plan. Fossil evidence suggests that historically the 
nēnē occurred on all of the main Hawaiian Islands. However, the current population occurs from 
just above sea level to approximately 2,700 meters on the islands of Kaua‗i, Maui, Hawai‗i, and 
Moloka‗i, a distribution influenced largely by the locations of release sites of captive-bred birds 
(Banko et al. 1999). The statewide population consists of more than 1,300 birds with approximately 
450 on Maui (250 to 300 in Haleakalā National Park). Populations are increasing on Kaua‗i and 
Moloka‗i, while the Hawai‗i and Maui populations are stable (HNP 2009). On Maui, the nēnē is 
found primarily within the boundaries of Haleakalā National Park at elevations between 1,920 and 
2,347 meters (6,300 and 7,700 feet) ASL (Banko et al. 1999), as well as in West Maui Mountains, and 
around the towns of Lahaina, and Wailuku (USFWS 2004). 

Nēnē nest between October and March, during the wet winter season. Clutch size is typically three 
to five eggs. Nēnē nest on sparsely vegetated lava flows or on the vegetated edges of kipukas islands 
of vegetation around which lava once flowed and which are now characterized by vegetation older 
than the surrounding areas). Historically, nēnē bred in lowland habitats; however, these areas have 
been destroyed by development or have become inundated with predators and now nesting occurs 
at higher elevations (Banko et al. 1999). Nēnē typically do not re-nest in the same season if the first 
attempt fails. At approximately 10 to 12 weeks, the young are able to fly. During the nonbreeding 
season, nēnē forage in pastures and grassland habitats. Unlike other species of goose, nēnē are non-
migratory, making only island-wide movements of up to 10 kilometers (6 miles), and do not require 
standing water.  

Current Threats 

The 2004 draft recovery plan for nēnē (USFWS 2004) lists predation by non-native mammals as the 
greatest factor limiting nēnē populations. In Haleakalā National Park, rats and mongooses were 
observed to be the main predators (Baker and Baker 1995). Other threats to the species include 
exposure in high elevation habitats, insufficient nutritional resources for both breeding females and 
goslings, a lack of lowland habitat, human-caused disturbance and mortality (e.g., road mortality, 
disturbance by hikers), behavioral problems related to captive propagation, and inbreeding 
depression as primary threats to the species. 

Occurrence within the Proposed Project 

During spring 2010 radar surveys, nēnē vocalizations were heard adjacent to the proposed Project. 
However, nēnē have not been detected or heard vocalizing during any other Project surveys 
conducted to date. Also nēnē have not been observed on-site. Because the nēnē detection appears to 
have been a single event, and because suitable habitat does not exist in the proposed Project, 
Auwahi Wind anticipates there is only a small chance that nēnē could fly through the wind farm site 
or across the generator-tie line corridor. 
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Blackburn’s Sphinx Moth—Endangered 

Distribution, Population Estimates, and Ecology  

The Blackburn‘s sphinx moth (Manduca blackburni) is one of Hawai‗i‘s largest native insects and the 
only federally listed insect in Hawai‗i. This species was once known to occur on all seven of the 
Hawaiian Islands and now is found only on three islands: Hawai‗i, Maui, and Kaho‗olawe. This 
species was believed extinct until 1984, when a single population was rediscovered on East Maui 
(USFWS 2003). Additional populations on two other islands were subsequently rediscovered. 
Blackburn‘s sphinx moth population numbers are known to be small based upon past sampling 
results, however, no accurate estimate of population sizes have been made due to the rarity and 
wide-ranging behavior of the adult moths (Black 2005). It is difficult to determine densities of this 
species given the high variability in populations between years and seasons in association with 
climatic and environmental conditions that affect the quality and quantity of available habitat. 

Adult moths can be found year-round but are most active from January through April and from 
September through November. Larvae take 65 days to develop to adulthood, but pupae may remain 
in torpor in the soil for up to a year. Larvae sightings have only been documented between the 
months of October and May (USFWS 2005a). The lifespan for this moth is unknown but presumed 
to be short. 

This species is most commonly found in dry to mesic forests throughout its current range between 
sea level and 1,525 meters (5,000 feet), and is known to occur in this habitat on Maui. Larvae of the 
Blackburn‘s sphinx moth feed on plants in the nightshade family (Solanaceae). The native host plants 
are trees within the genus Nothocestrum (‗aiea; N. latifolium and N. breviflorum; Riotte 1986), on which 
the larvae consume leaves, stems, flowers, and buds. However, many of the host plants recorded for 
this species are not native to the Hawaiian Islands, including Nicotiana tabacum (commercial tobacco), 
Nicotiana glauca (tree tobacco), Solanum melongena (eggplant), Lycopersicon sculentum (tomato), and 
possibly Datura stramonium (Jimson weed; Riotte 1986). Although Blackburn‘s sphinx moth larvae 
feed on the non-native tree tobacco (Nicotiana glauca), the USFWS does not consider this plant a 
necessary biological requirement for this species given the ephemeral nature of this plant species and 
intolerance to drought. Three plant species—maiapilo (Capparis sandwichiana), ‗ilie‗e (Plumbago 
zeylanica), and koali ‗awa (Ipome indica; native morning glory)—are thought to be food plants of adult 
moths. 

Current Threats 

The primary threats to the moth are predation by ants and parasitic wasps that prey on the eggs and 
larvae, and the continued decline of its native larval host plants (USFWS 2005a). The continued 
decline of the moth‘s native larval host plants are partly as a result of feral ungulates, wildfire, 
introduced plants, human development, and ranching. Other threats to the species include predation 
by ants and several species of parasitic wasps and flies. Blackburn‘s sphinx moth is also susceptible 
to over-collection for personal collections or for trade. No known populations are entirely protected 
and the species is endangered throughout its range. 

Occurrence within the Proposed Project 

Of the seven islands, this moth was historically most common on Maui, where the largest and most 
persistent population of this species currently occurs. The largest remaining grove of ‗aiea trees in 
Hawai‗i is located on Maui in the Kanaio NAR, adjacent to the proposed Project (Mitchell et al. 
2005). The USFWS designated critical habitat for this species in the vicinity of the Project, in critical 
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habitat unit 9. Unit 9 contains what is likely the largest existing moth population or meta-population 
in its range. This unit contains native (‗aiea) and introduced larval host plants as well as numerous 
nectar-supplying plants for adult moths. Areas within this unit may serve as a source area for local 
populations and habitat for dispersing adult moths. Although the Auwahi parcel of ‗Ulupalakua 
Ranch was originally considered for inclusion in the critical habitat unit, ultimately the ‗Ulupalakua 
Ranch land was removed from the critical habitat unit ―because the benefits provided by the 
landowners‘ voluntary conservation activities within and adjacent to these units outweigh the 
benefits provided by a designation of critical habitat‖ (USFWS 2003).  

The species‘ non-native host plant, tree tobacco, has been observed in the proposed Project 
(generator-tie line corridor and adjacent to the construction access road) during the invertebrate and 
botanical resources surveys conducted in 2007, 2010 and 2011. In 2010 and 2011, ‗aiea plants were 
documented within the wind farm site and along the generator-tie line corridor. The native host 
plant also occurs within the adjacent Kanaio Reserve. Several adult nectarfood plants (maiapilo) 
were also documented along the construction access route. The Auwahi Forest Restoration Project 
also supports host plant and food plants for the Blackburn‘s sphinx moth. 

Three adult male Blackburn‘s sphinx moths and one larva were observed at survey stations within 
the vicinity of the wind farm site and along the construction access road during 2007 invertebrate 
surveys (Montgomery 2008). The single larva was observed on one of the tree tobacco plants. In 
March-April 2011, an additional survey for the Blackburn‘s sphinx moth was conducted to capture 
wet season conditions. This survey, conducted approximately one year prior to the initiation of 
construction, involved assessing host plants for the presence of Blackburn‘s sphinx moth eggs, 
larvae, or signs indicating the possibility of pupating larvae (e.g., chewed stems or other browsing) 
and the mapping of adult nectarfood plants for the moth. In 2011, seven larvae and two eggs were 
found on tree tobacco plants along the construction access route; three additional tree tobacco 
showed possible evidence of larvae feeding,. and no larvae were observed on the eight ‗aiea plants 
examined outside the generator-tie line corridor. The species‘ native host plant ‗aiea was 
documented within the proposed Project and also occurs within the adjacent Kanaio Reserve. No 
evidence of Blackburns sphinx moth or larvae was observed on tree tobacco documented within the 
proposed Project during the 2010 botanical surveys. 

Yellow-faced Bee—Considered for Listing/Species of Concern 

Distribution, Population Estimates, and Ecology  

There are 60 native species of yellow-faced bees that occur in the Hawaiian Islands. The current 
distribution of the seven species being considered for listing ranges from lower-elevation coastal and 
dry shrubland habitats to mid-elevation (up to 914 meters [3,000 feet]) mesic and wet forest habitats 
(Magnaccca 2005). Of these species, five (H. facilis, H. longiceps, H. anthracinus, H. assimulans, and H. 
hilaris) occur on Maui and their current distribution is restricted to remnant patches of native coastal 
strand and lowland dry habitat. These species are dependent on intact native vegetation communities 
and they are absent from many of their historical locations, which have been developed or overtaken 
by invasive vegetation.  

Hawaiian yellow-faced bees belong to the Hylaeus genus, which is part of the Colletidae family of 
bees, also known as plasterer bees because they habitually line their nests with salival secretions 
(USFWS 2010). Bees of this family are solitary nesters. Nests of Hylaeus species are usually 
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constructed opportunistically within dead twigs or plant stems or other similarly small natural 
cavities under bark or rocks (USFWS 2010). 

Hawaiian Hylaeus bees are the critical pollinators for one or more species of native Hawaiian plants 
(Magnacca 2005a,b,c,d,e; 2007). These species almost exclusively visit native plants to collect nectar 
and pollen, pollinating these plants in the process, and have been rarely observed visiting non-native 
plants. Known host plants include Metrosideros polymorpha (‗ōhi‗a), Styphelia tameiameiae (pūkiawe), 
Chamaesyce spp. (akoko), Acacia koa (koa), Scaevola spp. (naupaka), Sida fallax (‗ilima), Myoporum 
sandwicense (naio), Santalum ellipticum (iliahialoe; coast sandalwood), Sesbania tomentosa (ohai),and Vitex 
rotundifolia (pohinahina), Argemone glauca (pua kala), Tournefortia argentea (tree heliotrope), and Lipochaeta 
lobata (nehe). The continued decline or eventual extinction of Hylaeus bees may therefore negatively 
impact native Hawaiian plant species (Cox and Elmqvist 2000). 

Current Threats 

Degradation and loss of coastal and lowland habitat used by Hylaeus bees on all of the main 
Hawaiian Islands is the primary threat to these species. Land management practices such as 
agriculture, grazing, and urban development; the deliberate and accidental introductions of 
nonnative animals and plants; and recreational activities are all factors attributed to habitat loss and 
degradation. These factors have reduced much of the native vegetation used by the bees. Many of 
the native plants that serve as foraging resources for the adults of the bee species are declining 
because of a lack of pollinators and the plants are found in very limited populations. Fire is also a 
potential threat to the habitat (USFWS 2010).  

Occurrence within the Proposed Project 

‗Ilima , a host plant, for the bee species, has been documented adjacent to the construction access 
route (David and Guinther 2011). Only one species, H. assimulans, was documented in the wind farm 
site on ‗ilima flowers during 2008 invertebrate surveys. Approximately 40 bees were observed in one 
day (Montgomery 2008). 

3.7.2 Potential Impacts and Mitigation Measures 

This section assesses the potential effects of the proposed Project and the No Action Alternative on 
wildlife. Cumulative effects to wildlife are discussed separately in Chapter 4. 

3.7.2.1 Impact Methodology and Factors Considered for Impacts Analysis 

Effects to wildlife and wildlife habitat are assessed quantitatively, where possible. Habitat is assessed 
by acres of wildlife habitat (vegetation) temporarily and permanently disturbed by installation of 
proposed Project facilities. This was determined as identified in Section 3.6 – Vegetation. These 
acreages are maximum build-out estimates; it was assumed that all 15 turbine pads would be 
constructed if GE 1.5-MW models are selected. Selection of Siemens 2.3-MW and 3.0-MW models 
would require 10 and 8 turbine pads, respectively, and therefore would result in less vegetation 
removal and lower impacts to wildlife habitat. 

Other effects to wildlife are assessed qualitatively through discussion of noise and disturbance, as 
well as potential impacts associated with noxious weeds. Effects to state- and federally-listed wildlife 
species, which are the subject of the HCP currently being developed for the Project, are addressed in 
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greater detail and include a description of the calculation of direct and indirect take estimates 
associated with wind farm construction and operation.  

Impacts to wildlife would occur when habitats or individuals are disturbed or killed during the 
Project‘s construction or operations. The significance of the impact depends, in part, on the 
sensitivity of the affected population. A significant impact on wildlife would result from the 
construction or operations of the Auwahi Wind Project if the following were to occur: 

 Loss of individuals of a population of wildlife that would result in the species being listed or 
proposed for listing as threatened or endangered; 

 Substantial local loss of high quality wildlife habitat (as compared to total available resources 
within the area); or 

 Interference with nesting or breeding periods of wildlife species of concern. 

A significant impact on endangered or threatened species or their critical habitats would result if the 
Auwahi Wind Project were to: 

 Jeopardize the continued existence of a federally listed species; 

 Result in the loss of individuals of a population of species that would result in a change in 
species status; or 

 Adversely modify Critical Habitat to the degree it would no longer support the species for 
which it was designated. 

3.7.2.2 Construction Impacts—Non-listed Wildlife Species, Hawai‘i State Species of 
Concern, and MBTA-protected Species 

Potential impacts to approximately 80 hectares (200 241 acres) of wildlife habitat could result from 
vegetation removal associated with the construction of proposed Project facilities, primarily 
consisting of grasslands, pasturelands, and savannah. Due to the ongoing ranch operations, wildlife 
habitat removed or disturbed by the proposed Project is not high quality. Tree removal would be 
minor, consisting of the removal of individual trees primarily in association with clearing for the 
generator-tie line corridor and the construction access route (Pāpaka Road); however, remnant 
native vegetation types would be avoided where possible. Potential habitat removal associated with 
construction is summarized by vegetation type in Table 3.6-4. Depending on the selection of turbine 
model, the wind farm access roads may be modified by shortening the length and increasing the 
grade. This straightened road alignment would result in less removal of wildlife habitat than the 
currently proposed WTG access road alignment (see Chapter 2 for additional details).Depending on 
which WTG model is selected and geotechnical studies to be conducted during the final design, the 
WTG access roads may be straightened to reduce the number of switchbacks and possibly reduce 
the overall length of the steep grades (see Section 2.1.1.2 for additional details). This straightened 
road alignment would result in less removal of wildlife habitat (approximately 10 acres) than the 
currently proposed WTG access road alignment (see Section 2.1.1.2 for additional details). 

Non-listed Wildlife Species 

Habitat Removal and Fragmentation 

The proposed Project is on a portion of the ‗Ulupalakua Ranch that has been extensively grazed in 
the past and is currently used for cattle ranching and the existing vegetation includes many 
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introduced species. Thus, vegetation removal would occur in an area that has previously been 
disturbed and contains no large contiguous blocks of intact or high quality habitat. Additionally, 
most of the non-listed wildlife species that use the ROI are exotic. For these species, vegetation 
removal associated with the proposed Project represents a small amount of the habitat available to 
them within the ROI. Therefore, vegetation removal associated with the proposed Project would 
not result in a substantial local loss of wildlife habitat for non-listed species. 

The proposed Project has been sited to avoid the Auwahi Forest Restoration Project, areas of native 
vegetation, and the Kanaio NAR. Thus, remnant habitats including dryland forest important to 
native wildlife species, including those protected by the MBTA, would be maintained under the 
proposed Project.  

The introduction and spread of invasive species can reduce habitat quality both within and adjacent 
to the proposed Project by replacing native vegetation with exotic plant species that can favor 
wildlife species and compete with or prey on native wildlife. For example, in the Kanaio NAR native 
invertebrates have been heavily impacted by predation by an introduced ant species (Medeiros et al. 
1993). Through the implementation of BMPs as identified in Table 2-4 for invasive species 
prevention and control, such as the cleaning and inspection of equipment and vehicles and 
revegetation of disturbed areas with native species or pastureland vegetation, the introduction or 
spread of invasive species would be minimized. Therefore, the proposed Project would not result in 
a substantial reduction in habitat quality for any wildlife species. 

Direct Mortality 

Non-listed avian species have the potential to collide with vehicles or equipment during 
construction. Mitigation measures including speed limits on Project roads would be implemented to 
minimize the risk of collisions. The proposed Project would further reduce the potential for 
collisions by marking the proposed generator-tie line (along the approximately 1.6 mile portion 
where identified as having the highest collision risk) and met tower with bird flight diverters to 
increase visibility of lines and burying collector lines between the WTGs.  

Invertebrate species, given their limited mobility, are most likely to be killed or injured by 
construction equipment and vehicles. The grading of roads and turbine sites could potentially result 
in some fatalities of these species. Fatalities during construction would not reduce the viability of 
invertebrate population within the ROI given the temporary nature of potential effects.  

Noise and Disturbance 

Construction-related activities, including installation of WTG and generator-tie line structures as 
well as construction of access roads (including blasting) and other Project facilities, use of heavy 
equipment, and high levels of human activity around the construction sites would result in increased 
on-site noise and human presence that could disturb wildlife using the ROI. However, given the 
temporary nature of the construction period, and the existing level of noise and human activity in 
the ROI associated with ranching, the proposed Project would not preclude wildlife from using the 
ROI.  
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Hawai‘i State Species of Concern 

Hawaiian Short-eared Owl 

It is assumed that the Hawaiian short-eared owl could occur within the proposed Project on 
occasion because one was documented during point count surveys. As noted in Section 3.7.1.2, they 
are associated with grasslands and shrublands and therefore likely use these habitats within the ROI 
for foraging. Project construction would disturb a total of approximately 31.6 80 hectares (78.2 197 
acres) of grassland and shrubland habitat that could be potentially used for foraging. This comprises 
approximately 3.8 4 percent of the grassland and shrubland within the ROI, and therefore would not 
result in an appreciable loss of habitat for this species and at most would affect individual owls in 
the immediate vicinity of permanent project structures where no revegetation would occur. The 
removal or alteration of vegetation also has the potential to reduce available foraging habitat. 
However, this effect would also be localized. 

Pacific Golden Plover 

The Pacific golden plover has the potential to occur during the winter months in the ROI, where 
they are likely to forage for insects in open habitat. Removal of vegetation during construction 
would result in a minor loss of habitat for this species; however, this is not expected to preclude the 
species from using the ROI given that the minor amount of habitat removed comprises a small 
amount of the available habitat.  

MBTA-protected Species 

MBTA-protected species would be exposed to noise and disturbance during construction. To avoid 
and minimize impacts to MBTA-protected species that are not listed as threatened or endangered, 
Auwahi Wind, to the extent consistent with the proposed Project‘s purpose and need, has 
incorporated into the Project certain design features contained in the Wind Turbine Guidelines 
Advisory Committee (2010) draft recommendations for wind energy development (issued to the 
Secretary of the Interior March 4, 2010). These guidelines contain materials to assist in evaluating 
possible wind power sites and to assess potential impacts to wildlife, including MBTA-listed species. 
Although any impact to an MBTA-protected species is considered technically a violation of the 
MBTA, there are currently no ―take‖ permits for MBTA-species available and therefore the USFWS 
exercises discretionary prosecutorial authority in this respect where a wind farm demonstrates a 
good faith effort to avoid and minimize take of MBTA species. By implementing the relevant and 
appropriate portions of the most recent agency-approved guidelines for construction and operations 
of a wind farm, the Applicant would avoid or minimize impacts to MBTA-protected species to the 
maximum extent possible.  

3.7.2.3 Operations and Maintenance Impacts—Non-listed Wildlife Species, Hawai‘i 
State Species of Concern, and MBTA-protected Species 

The proposed Project would result in a permanent loss of wildlife habitat where vegetation removal 
is associated with permanent structure placements (e.g., WTG pads, generator tie-line structures, and 
access roads). The proposed Project would permanently remove approximately 16 hectares (39 78 
acres) of vegetation, a majority which consists of grazed grassland/pastureland and scrub/shrub 
vegetation. No additional tree removal would be required during operations of the proposed Project. 
Potential habitat removal associated with Project operations is summarized by vegetation type in 
Table 3.6-4.  
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Non-listed Wildlife Species 

Habitat Removal 

No additional habitat would be removed during operations of the proposed Project. Portions of the 
wind farm site and the generator-tie line corridor not needed for normal O&M would be revegetated 
and restored to approximate their pre-construction condition and function as wildlife habitat. In 
areas of taller vegetation along the generator-tie line corridor, vegetation would be trimmed to 
maintain fire and personnel safety clearance zones associated with the generator-tie line but would 
otherwise function as wildlife habitat.  

Direct Mortality 

Non-listed avian species have the potential to collide with operating WTGs or other Project 
structures such as the generator-tie line. At the existing Kaheawa I Wind Farm on Maui, as of 
August 2010, 13 fatalities of non-listed avian species were documented during the first 3.5 years of 
facility operations (Hufana 2010). It is likely that similar impacts would be less than at Kaheawa I 
Wind Farm because there are fewer WTGs in could occur as a result of the Auwahi Wind Project 
given the similar number of proposed WTGs. Post-construction fatality monitoring would be 
conducted within the wind farm site to assess potential impacts to non-listed and listed species as a 
result of operations of the Auwahi Wind Project. Collisions with power lines or the met tower 
would be avoided by burying on-site collection lines, installing bird flight diverters on the generator-
tie line and wind farm met-tower guy wires, and flagging wind farm met-tower guy wires. Therefore, 
with the expected low level of Project-related mortality, no local or regional population-level effects 
are anticipated for any of these species. 

Invertebrates could be injured or killed during Project operations due to collisions with equipment 
and vehicles. However, given that on-site traffic would be infrequent in association with routine 
maintenance and on-site speed limits would be observed, the likelihood of Project-related impacts to 
invertebrates would be low. 

Noise and Disturbance 

To a much lesser extent than during construction, Project O&M activities would result in low levels 
of noise and disturbance at the wind farm site and along the generator-tie line from the WTGs and 
staff conducting regular operations activities. Given the temporary and localized nature of noise and 
disturbance, no long-term impacts to non-listed species breeding or foraging activities within the 
ROI would be anticipated. 

Hawai‘i State Species of Concern 

Short-eared Owl 

Data from operating wind farms in North America suggest that short-eared owls are not generally 
susceptible to collisions with WTGs (Kingsley and Whittman 2007). At the existing Kaheawa I wind 
farm on Maui, short-eared owls have been observed flying low over the ground over open pastures 
and grasslands, well below the rotor swept area. As of August 2010, three fatalities of short-eared 
owls have been documented at the Kaheawa I site during 3.5 years of operation, including one along 
an access road, presumably due to a collision with a vehicle, and two due to collisions with WTGs 
(Hufana 2010). Thus at the proposed wind farm site, there is the potential that short-eared owls 
could collide with construction or maintenance vehicles while foraging, but the likelihood of this 
appears very low as only one individual was observed during surveys. Adherence to vehicle speed 
restrictions on Project roads, minimizing nighttime activities, and flagging met tower guy wires 
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would reduce this likelihood even further. In addition, post-construction monitoring would be 
conducted to assess effects to the short-eared owl.  

Pacific Golden-plover 

It is possible that Pacific golden plovers could collide with the WTGs during periods of poor 
visibility. Similar species of night-migrating neotropical migrants have occasionally been killed in 
large numbers by collisions with lit communication towers if they become attracted to or disoriented 
by them (WWF 2006). Additionally, the Applicant would request a FAA endorsement of a minimal 
lighting plan to reduce the likelihood of attracting or disorienting migrating birds. Therefore, the 
potential for impacts to the Pacific golden plover resulting from collisions with WTGs or other 
project structures is expected to be low. Post-construction monitoring would be conducted to assess 
project-related effects to this species. 

MBTA-protected Species 

MBTA-protected species that fly through the proposed Project have the potential to collide with 
WTGs or other project structures. At the existing Kaheawa I Wind Farm on Maui, as of August, 
2010, one fatality of an MBTA-protected species was documented during the first 3.5 years of 
facility operations (Hufana 2010). Noise and disturbance would also occur during operations in 
association with routine O&M activities at the wind farm site and along the generator-tie line; 
however, due to the temporary and localized nature of these impacts, no long-term disturbance of 
MBTA-protected species breeding or foraging activities within the ROI would be anticipated. 
Although any impact to an MBTA-protected species is considered technically a violation of the 
MBTA, there are currently no ―take‖ permits for MBTA-species available and therefore the USFWS 
exercises discretionary prosecutorial authority in this respect where a wind farm demonstrates a 
good faith effort to avoid and minimize take of MBTA species. As noted above, the Applicant 
would request an FAA endorsement of a minimal lighting plan to reduce the likelihood of attracting 
or disorienting birds. Additionally, the Applicant has committed to implementing a post-
construction monitoring program, as recommended by the Wind Turbine Guidelines Advisory 
Committee (2010), to assess Project-related impacts to avian species. and therebyTherefore the  
would avoidoidance, or minimization, and monitoring efforts associated with the Project would 
avoid and minimizee impacts to MBTA-protected species to the extent possible.  

Electric and Magnetic Fields – All Wildlife 

A comment on the Draft EIS requested that the Applicant consider the impacts of electric and 
magnetic fields (EMF) on wildlife. EMF are invisible lines of force associated with the production, 
transmission, and use of electric power; a general discussion about EMF is provided in section 
3.15.3 of the EIS. EMFs associated with high-voltage alternating current power lines similar to the 
generator-tie line portion of the proposed Project are termed Extremely Low Frequency because 
they are within the range of 3 to 3,000 Hz. These should not be confused with radio frequencies 
associated with EMF from cell towers, or EMFs associated with high-voltage direct current 
transmission lines. 

Measurements of EMF recorded in wind farm sites have shown very low magnetic fields at the base 
of a WTG, and no detectable magnetic field at 25 feet (7.6 meters) (Windrush 2004). The base of the 
WTG and up to 25 feet around its base is maintained as concrete or gravel road surface and would 
provide little wildlife habitat; thus, wildlife are not expected to be exposed to EMF in amounts that 
would cause adverse impacts.  
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EMF from power lines similar to the proposed generator-tie line of the Auwahi Wind Farm is 
presented in Figure 3.7-1. EMF is highest in the area immediately surrounding the power line and 
diminishes rapidly with distance from the source. Wildlife that nest, den, or otherwise spend a 
majority of time under the gen-tie line would be exposed to higher levels of EMF than would other 
wildlife using the same habitat for shorter time periods such as foraging and temporary refuge. Bird 
overflights associated with normal excursions or migration would be unaffected by EMF from the 
powerline as many of these in-situ studies were conducted under power lines of 500 kV and greater; 
EMF levels associated with the generator-tie line would be lower, as shown in Figure 3.7-1.  

In published literature, the effects of EMF on 
wildlife are varied and may even be species-
dependent. For example, EMF exposure of kestrel 
chicks resulted in depressed hatching success but 
elevated fledging success (Fernie et al. 2000). 
Studies reviewed by Lee et al. (1996) show 
increased food intake and mass of domestic herd 
animals near high-voltage power lines (500 kV or 
greater); in other studies, cattle exposed to EMF 
did not differ from control groups in milk 
production. For honey bees to react to EMF at 60 
Hz, alternating field strengths in excess of 1,000 
milliGauss are necessary (Kirschvink et al. 1997); 
as shown in Figure 3.7-1, magnetic field strength 
typical of the gen-tie line is near 20 milliGauss at 
the point nearest the power line. Given the short 
length of the gen-tie line, minimal habitat would 
be potentially affected by EMF. In addition, EMF 
typical of a 34.5-kV power line is much reduced 
relative to higher voltage power lines. EMF 
associated with the generator-tie line is not 
expected to cause adverse impacts to local and regional populations of wildlife. 

3.7.2.4 Construction and Operations and Maintenance Impacts—ESA-listed Species and 
Species under Consideration for Listing 

There are five four state and federally listed wildlife species that and species under consideration for 
federal listing have the potential to be affected by construction or operations of the proposed 
Project. Therefore, in compliance with Section 10 of the ESA and HRS § 195D-4(g), Auwahi Wind 
is preparing an HCP to apply for an ITP/ITL issued by the USFWS and DOFAW, respectively.  

The issuance of an ITP/ITL requires establishing the number of individuals or amount of habitat 
impacted for each covered species authorized for incidental take during a defined period. An 
estimate of potential take for each of the covered species was developed based on survey data and 
associated risk of collision modeling efforts (seabirds); information on the potential occurrence of 
each species in the ROI; input from the USFWS and DOFAW; and initial post-construction 
monitoring data from the operating Kaheawa I wind project. The risk of collision model 
incorporated passage rates of petrel/shearwater-type targets and flight height data derived from the 
radar surveys, avoidance rates, and the proposed Project layout. Indirect take, or the take of eggs or 
dependent young when a parent is killed, was also taken into account. 

Figure 3.7-1.  EMF from Transmission Lines 

Source:  Lee et al. 1996; CH2M Hill 2010 
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Potential direct and indirect construction and operations-related impacts to ESA-listed species and 
species under consideration for listing are described below. Discussion of construction and O&M is 
combined because sources of mortality during both proposed Project phases were incorporated into 
Project-related take estimates and associated requested ITP/ITL take authorizations. A The 
proposed HCP mitigation strategy for estimated take is presented in Section 3.7.2.6, which is still 
under development and will be finalized in coordination with DOFAW and USFWS after the HCP 
is release for public comment in the summer of 2011 and may be revised from the proposed 
measures identified in this document.  

For the Hawaiian hoary bat and Hawaiian petrel, the species most likely to be affected by the 
proposed Project, a three-tiered approach to take and mitigation has been developed based on the 
best available scientific information. Each tier represents a level of take and associated compensatory 
mitigation measures. Reaching Tier 1 levels of take for a species initiates implementation of Tier 2 
mitigation, and so on. For the Newell‘s shearwater, nēnē, yellow-faced bee, and Blackburn‘s sphinx 
moth, the likelihood of Project-related effects is low given the absence of the species from the 
proposed Project (shearwater and nēnē) or due to measures that would avoid or minimize take 
(moth and bees). Thus, in consultation with the USFWS and DOFAW, a maximum take limit has 
been established for the Newell‘s shearwater and nēnē over the 25-year period of the 
HCP/ITP/ITL The requested HCP term is 25 years to cover construction, operations, and potential 
decommissioning of the Project. Direct impacts to the Blackburn‘s sphinx moth and the yellow-
faced bee are anticipated to be largely avoided, although it is recognized that some potential impacts 
could occur to habitat and would be mitigated.  

Table 3.7-3 summarizes the requested take levels for each of the covered species. The following 
subsections describe the potential direct and indirect effects of the Project on the covered species 
and the basis for the take estimates and requested authorizations under the ITP/ITL for each 
species.  

Table 3.7-3. 
Requested ITP/ITL Authorization for ESA-listed Species and Species under 

Consideration for Listing for the Auwahi Wind Project 

Species Requested Take Over the 25-year HCP Period 

Hawaiian Petrel  

Tier 1 19 29 adults; 7 11 chicks 

Tier 2 32 45 adults; 12 16 chicks 

Tier 3  64 90 adults; 23 32 chicks 

Hawaiian hoary bat  

Tier 1 5 9 adults; 2 4 young 

Tier 2 10 17 adults; 4 7 young 

Tier 3 19 35 adults; 8 14 young 

Nēnē  5 adults 

Blackburn’s sphinx moth 6 5.6 3.2 acres 
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Hawaiian Hoary Bat 

Direct and Indirect Effects 

Across the United States, the hoary bats account for the majority of wind farm fatalities (Arnett et al. 
2008). It is unknown whether the Hawaiian hoary bat exhibits the same propensity to collide with 
WTGs as its North American relative, because the subspecies is not known to migrate long 
distances. However, there is the potential for Hawaiian hoary bats to collide with WTGs or succumb 
to barotrauma while foraging. This species forages for insects in open areas such as grasslands and 
shrublands, habitats which exist in the proposed Project. However, roosting habitat occur in very 
limited amounts within the proposed Project. It is not known how far Hawaiian hoary bats forage 
from roost sites in forested areas.  

Bat activity is anticipated to be low at the Project given the absence of roosting habitat, and the 
limited detections during radar surveys, and the low levels of activity recorded onsite during acoustic 
monitoring. Biologists recorded a single Hawaiian hoary bat audio detection and observed bat-like 
targets on the radar screen during the Spring 2010 radar survey. Furthermore, after 3.5close to 4 
years of operations, only one Hawaiian hoary bat fatality has been reported at Kaheawa (Hufana 
2010). Acoustic monitoring surveys conducted at Kaheawa have indicated low bat activity as well. 
Although the topography of the Kaheawa and Auwahi sites are similar, Kaheawa contains more 
forest habitat suitable for roosting, and therefore bat use would be expected to be greater there than 
at Auwahi. Preliminary results of acoustic monitoring surveys within the Auwahi wind farm site 
initiated in July 2010 indicate that over the subsequent 6-month period (through mid-January 2011), 
a total of 47 bat passes were recorded resulting in 0.17 bat passes/detector night. This level of bat 
activity is low in comparison to similar studies on both the mainland and Hawai‗i (Bonaccorso pers. 
comm. 2008, 2010; Kepler and Scott 1990; Menard 2001), as expected due to lack of suitable 
foraging and roosting habitat within the Project area. Acoustic monitoring in the Project will 
continue through July 2011. 

Hawaiian hoary bats roost in exotic and native woody vegetation at heights greater than 4.5 meters 
(15 feet). If trees suitable for bat roosting are cleared during the bat breeding season (April to 
August), there is a risk that breeding bats could inadvertently be harmed or killed. Young bats, which 
are incapable of flight, are particularly vulnerable during the bat birthing and pup rearing season 
(May 15 through August 15). To minimize potential impacts to the Hawaiian hoary bat, woody 
plants greater than 4.5 meters (15 feet) tall would not be removed or trimmed between May 15 and 
August 15 throughout the installation and ongoing maintenance of the Project structures. The 
primary area of concern for the Project is the portion of the generator-tie line in the area between 
the Kanaio NAR and Auwahi Forest Restoration Project. 

Direct Take  

There are four potential sources of direct bat mortality within the proposed Project. The first is 
collisions with vehicles. This source of mortality is considered negligible given the limited nighttime 
traffic expected at the proposed Project and low posted speed limits on Project roads. The second is 
collisions with stationary (e.g., met towers, generator-tie lines) and near-stationary (e.g., crane 
booms) objects. These sources of mortality are also considered negligible given the general ability of 
bats to avoid colliding with stationary objects. The third is associated with construction-related and 
maintenance-related clearing or trimming of woody vegetation taller than 4.5 meters (15 feet) during 
the bat breeding season. Potential mortality is negligible because such vegetation only occurs along a 
short portion of the new generator tie-line, and Auwahi Wind would not remove or trim such 
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vegetation during the April to August breeding season. The fourth, and most likely, potential source 
of direct bat mortality, used as the basis for quantifying direct take, is collisions or other negative 
interactions with operational WTGs.  

Given the similarities in landscape features (e.g., slope, aspect) and the number and type of WTGs 
(GE 1.5-MW) between Kaheawa I and II and the proposed Project, it is reasonable to use the 
Kaheawa I data to estimate potential direct take resulting from turbine collisions at the proposed 
Project site. A single fatality was observed at the Kaheawa I site (KWP 2009 2010), which translates 
to an estimate of bat mortality at 0.023 bat per turbine per year. In recognition that bat fatalities are 
more difficult to detect than are avian fatalities, it is assumed that for every recorded adult fatality, an 
additional 3 adult fatalities may have gone undetected (Arnett 2005; Jain et al. 2007; Fiedler et al. 
2007). Thus, transferring the Kaheawa I per turbine estimate to the proposed Project for the 15 8-
turbine GE Siemens array and multiplying by 4 to account for unobserved take of adults (adjusted 
take of 0.092 bats per WTG) results in an estimated direct bat mortality of 0.345 735 bat per year. 
This annual mortality rate is considered to be the maximum rate expected at site conservative given 
the lack of suitable habitat in the proposed Project, and the reduction of the number of WTGs from 
15 to 8 in the Project design. 

Indirect Take  

The take of a bat during the breeding season may result in the indirect loss or take of a dependent 
offspring. Several variables are needed to assess both the potential for and magnitude of this indirect 
take: the proportion of take assumed to be adult, the proportion of the take that is assumed to be 
female because only female bats care for young, the proportion of the year that is the breeding 
period, the likelihood that the loss of a reproductively active female results in the loss of its 
offspring, and average reproductive success (Table 3.7-4). 

Table 3.7-4. 
Annual Indirect Take Estimate for Hawaiian Hoary Bat 

Component Description/Rationale Estimate 

A. Annual Direct Take 
(bats/year) 

Estimate annual direct take 0.736 345 

B. Proportion of take 
that is adult 

As a conservative estimate, it was assumed that all take would be of adult bats, 
despite the potential for newly volant young (i.e., young of the year) to pass 
through the Project a during the fall. 

1.00 

C. Proportion of take 
that is female 

Hawaiian hoary bats are assumed to have an adult sex ratio of 1:1 and no sex-
based differential susceptibility to turbine collisions. Therefore, female bats 
should comprise 50% of total take. 

0.50 

D. Proportion of 
―year‖ that is breeding 
period (5 of 12 
months) 

Adult hoary bats potentially occur at the Project throughout the year. 
However, as the breeding season only spans April through August (Menard 
2001, cited in Cooper and Day 2009), it is only the loss of adult bats during 
this 5-month period that may result in the indirect loss of dependent young. 

0.42 

E. Proportion of taken 
breeding adults with 
dependent young 

Until weaning, young of the year are completely dependent on the female for 
survival. Therefore, all female mortality during the breeding season results in 
the loss of her young. 

1.00 

F. Average 
offspring/pair 

Data are limited, average reproductive success in terms of young/year based 
on Bogan (1972) and Koehler and Barclay (2000). 

1.83 

G. Annual Indirect 
Take (young/year) 

Multiplying lines A through F results in an indirect take estimate. 0.283133 
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Total Take and Population-Level Impacts 

The maximumBased on the assumptions and analysis above, the maximum estimated annual take 
resulting from the Project construction and operations is 0.736 0.345 adult bat/year and 0.283 0.133  
young/year, or 1.019 0.478 bat/year combined. In recognition that bat fatalities are significantly 
more difficult to detect than avian fatalities, it is assumed that for every recorded adult fatality, an 
additional three adult fatalities have gone undetected (Arnett 2005; Jain et al. 2007; Fiedler et al. 
2007).  

Recent population estimates for Hawaiian hoary bat have ranged from several hundred to several 
thousand (Menard 2001; Bounaccorso 2010). Although the greatest overall numbers of this species 
are known on the island of Hawai‗i and Kaua‗i (Menard 2001), systematic monitoring has not been 
conducted on Maui to understand the size of its local population. Therefore, it It is difficult to assess 
the effect that take of Hawaiian hoary bats resulting from the proposed Project may have on the 
local population of this species because the size of this population is not known. However, the levels 
of bat activity are expected to be low on-site, so accordingly, the identified tiered levels of take are 
relatively low and are unlikely to result Project-related take is anticipated to be relatively low and 
unlikely to result in a significant impact on the overall population of the Hawaiian hoary bat. Based 
on the assumptions and analysis above, the maximum estimated annual take resulting from the 
Project construction and operations is 0.478 bat per year (adults and young combined). In 
recognition that bat fatalities are significantly more difficult to detect than avian fatalities, it is 
assumed that for every recorded adult fatality, an additional three adult fatalities may have gone 
undetected (Arnett 2005; Jain et al. 2007; Fiedler et al. 2007).  

A tiered approach was taken for determining the requested authorized take levels for the Hawaiian 
hoary bat. Given the limited bat habitat present within the proposed Project site and expected low 
levels of activity, the calculated maximum level of take is not expected to occur. Because  There are 
no obvious biological breaking points to establish a tiered approach; therefore, the three tiers were 
created relative to the maximum estimated take. there is no obvious biological justification for a tier, 
the three tiers were created relevant to the maximum estimated take. Tier 1 take level assumes that 
the average annual take would be less than 25 percent of estimated maximum values. The requested 
Tier 2 take levels assume that average annual take would be 50 percent of the estimated maximum 
values. The requested Tier 3 take levels assume maximum annual take over the life of the proposed 
Project. The take limits for each tier were derived by extrapolating the annual estimated take (0.086 
184 adult/year for Tier 1, 0.17 368 adult/year for Tier 2, and 0.345 736 adult/year for Tier 3) over 
the 25-year Project life span, multiplying by 4 to account for unobserved take of adults, and 
rounding up to the nearest whole number. Indirect take was calculated based on the adjusted 
number of adult fatalities. Furthermore, the WTGS are expected to be curtailed (turned-off) on a 
regular basis between 2300 hours and 0600 hours due to the low demand for power from MECO 
during this time period. The expected risk and magnitude of bat collisions will be reduced below the 
estimates because the WTGs blades will not be spinning during these periods of night-time 
curtailment. 

The three tiers are as follows: 

 Tier 1—5 9 adults and 2 4 young (total take of 13 bats) over the 25-year O&Mpermit period; 

 Tier 2—10 17 adults and 4 7  young (total take of 24 bats)  over the 25-year O&Mpermit 
period; and 
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 Tier 3—19 35 adults and 8 14 young ( total take of 49 bats) over the 25-year O&Mpermit 
period. 

Hawaiian Petrel  

Direct and Indirect Effects 

The Haleakalā Hawaiian petrel colony is located approximately 8 kilometers (5 miles) northeast of 
the Project, and petrels fly to sea to forage for their young during the breeding season. Therefore,. 
Potential potential direct impacts could occur to petrels due to collision with WTGs or other Project 
structures when flying to and from the colony. because they could collide with turbines or other 
Project facilities. As Haleakalā is an active petrel breeding colony, the potential for indirect take of 
petrels exists if an adult is killed while incubating an egg or rearing a chick. However, not all losses 
of an adult during the nesting season would result in the loss of that year‘s young because not all 
adults are successful breeders. During the spring season, a large number of non-breeding individuals 
(both adults and juveniles) may also be present on the island; these individuals typically exit the 
colony by late August (Warham 1990; Ainley et al. 1997; Simons and Hodges 1998). 

Seabird and waterfowl species have been documented detecting and avoiding WTGs and other 
human-made structures (e.g., transmission lines) in low-light conditions (Winkleman 1995; Dirksen 
et al. 1998; Desholm and Kahlert 2005; Desholm et al. 2006; Tetra Tech 2008). Petrels are adept at 
flying through forests to and from their nests during low-light conditions and variable weather 
conditions and may exhibit strong avoidance behaviors when approaching WTGs or other 
structures. Petrels have been observed exhibiting avoidance behaviors at communication towers on 
Lāna‗i (Tetra Tech 2008) by adjusting flight directions away from the tower or by approaching the 
tower and turning away from the structure to avoid it. Only one petrel fatality has been reported at 
Kaheawa I wind farm during almost 4 years of operations and monitoring (KWP 2010). Therefore, 
it is reasonable to assume that (1) petrels have the behavioral and physical capabilities to avoid 
towers and Project components, and (2) a high proportion of petrels would detect and avoid large 
structures.  

Complete avoidance of risk to the Hawaiian petrel is not possible for the proposed Project. 
Therefore, the Applicant plans to minimize the risk of collision as much as possible by performing 
construction during daylight as much as feasible and minimizing lighting during night-time 
construction; increasing visibility of the permanent met tower and generator-tie line to reduce 
collision risk; periodically curtailing WTG operations at night during periods of high wind; and 
minimizing on-site lighting during Project operations to avoid attracting seabirds. A detailed list of 
mitigation measures is provided in Section 3.7.2.6.  

Direct Take 

Potential sSources of direct mortality of petrels at the Project include collisions with WTGs, met 
towers, construction cranes, and collection/generator-tie lines. Passage rates of petrels through the 
proposed Project, as determined by the fall 2006 and spring 2010 radar surveys, were used as the 
basis for estimating direct take due to collisions with WTGs, which are the most likely source of 
collision. Evidence suggests that petrels are capable of high levels of avoidance of vertical structures 
(Cooper and Day 1998; Tetra Tech 2008; KWP 2009 and 2010). In the context of wind energy 
facilities, avoidance rate is defined as the probability that an individual bird that nears the airspace of 
a turbine is able to avoid colliding with the turbine. A high level of turbine avoidance is supported 
by mortality data collected during Kaheawa I post-construction monitoring (KWP 2010), which 
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suggest that the avoidance rate is at least 97 percent. To be conservative, Hamer Environmental 
(2010b) applied a range of avoidance rates (90, 95, and 99 percent) in their model to calculate annual 
direct take estimates. Hamer Environmental (2010b) estimated annual direct take of Hawaiian 
petrels resulting from collision with the GE 1.5Siemens 3.0-MW WTGs at the Project to range from 
1.008 0.662 to 3.450 2.487 petrels per year, at avoidance rates of 99 and 95 percent, respectively 
(Table 3.7-5). Take estimation provided in the Draft EIS was based on the GE 1.5 MW WTGs 
represents the worst-case scenario of the three WTG models that were originally being considered 
and modeled by Hamer Environmental. The GE WTGs would require 15 WTGs to be constructed 
in two strings. Impacts to petrels will be would be less now that the if Siemens 2.3 MW or 3.0 MW 
WTGs have been selected, requiring only 8 WTGs rather than 15 WTGs. were selected, because 
these scenarios would require the installation of only 10 or 8 WTGs, respectively.  

Table 3.7-5. 
Direct Take Estimates for Hawaiian Petrel 

Avoidance Rate 95% 99% 

Annual Direct Take from Siemens GE 
Turbines1/ 

2.487 
3.450  

0.662 
1.008  

Annual Direct Take from Met Tower 0.040 0.040 

Annual Direct Take from Generator-tie 0.100 0.100 

Annual Direct Take 2.627 
3.590  

0.802 
1.148  

1/ From Hamer Environmental 2010b 

In addition to collisions with operational WTGs, petrels may also collide with met towers. For 
Kaheawa II, the avoidance rate for collisions with a met tower was estimated at 95 percent, resulting 
in an annual take estimate of 0.04 petrel per year per tower, which has been applied to the proposed 
Project‘s single guyed-met tower (Table 3.7-5) (Cooper and Day 2009). The Project‘s met tower 
would also be marked with flagging and bird diverters to increase visibility as was done at Kaheawa 
II. However, this may be an overestimate because after 3 years of monitoring six met towers on 
Lāna‗i, no take of petrels has been documented (Standley 2010). Given the limited time period 
during which cranes would be on-site (during only a portion of which they would be vertical or in 
operation), the potential for petrel-crane collisions is assumed to be negligible and is not further 
considered. 

The construction of the proposed Project would necessitate the construction of approximately 15 
14.5 kilometers (9 miles) of generator-tie lines. Although there is some potential for petrels to collide 
with the generator-tie line, based on discussions with USFWS, DOFAW and the Endangered 
Species Review Committee, the area identified as being of primary concern was the approximate 2.6-
kilometer (1.6-mile) segment of the generator-tie line that runs perpendicular to the ridge running 
south west of the Haleakalā crater. This area would stand in starkest relief to the surrounding 
landscape and, as a result, should present the highest collision risk. The highest component of this 
line (i.e., top of pole) would be approximately at or below no higher than 18 20 - meters (60 65.5- 
feet) above ground level in this segment, with the actual height depending dependent on terrain 
features. To minimize collision risk in this area, lines would be marked with bird diverters. 
Observations of petrels on Kaua‗i (Day et al. in review, cited in Cooper and Day 2009) suggest that 
petrels are highly capable of avoiding transmission lines. As a result, take resulting from collisions 
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with the generator-tie line is assumed to be very small (0.1 petrel per year, following Cooper and 
Day 2009; Table 3.7-3).  

Collisions between construction and maintenance vehicles and healthy, free-flying petrels are highly 
unlikely due to the temporal disconnect between bird activity and construction activity periods; their 
probability would be further minimized by the implementation of strict speed limits (40 kph [25 
mph] during daytime and 16 kph [10 mph] at night) on Project roads. Project vehicles do have the 
potential to collide with petrels that have been injured by collisions with WTGs, met towers, or 
collection systems. Because these collisions involve birds already accounted for in the preceding 
calculations, no additional take estimates are warranted. In addition, an environmental monitor 
would be on-site during any periods of night construction to assist with any downed birds that may 
be attracted to the lights, thereby minimizing the potential for collisions with downed birds. 

Indirect Take 

The incidental take of a petrel during the breeding season may result in the indirect loss or take of a 
dependent chick. Several variables are needed to assess both the potential for and magnitude of this 
indirect take: the proportion of take assumed to be adult, the proportion of the activity period (i.e., 
period during which adults are visiting the colony) during which adults may be expected to have 
eggs or chicks, the likelihood that a given adult is reproductively active, the likelihood that the loss 
of a reproductively active adult results in the loss of its chick, and average reproductive success 
(Table 3.7-6). Indirect take of petrels associated with the Project is estimated to be 0.283 or 0.928 
petrel per year, for the 99 percent and 95 percent avoidance rates, respectively. 

Table 3.7-6. 
Indirect Take Estimate for Hawaiian Petrel 

Component Rationale/Description 

Avoidance Rate 

95% 99% 

A. Annual Direct Take 
(adults/year) 

Annual direct take from Table 3.7-4. 2.627 
3.59 

0.802 
1.14 

B. Proportion of take that 
is adult 

Assumed that 100% of direct take was of adult birds because juveniles (i.e., non-
breeders under the age of six) rarely visit the breeding colony during the 
breeding season (Simons and Hodges 1998). 

1.00 1.00 

C. Proportion of "year" 
that is breeding period (6 
of 8 months) 

Although adult birds may be present at the colony over an 8-month 
period (March-October), only six of these months represent the breeding 
period (Simons and Hodges 1998). 

0.75 0.75 

D. Proportion of adults 
that breed 

The proportion of adults attending the breeding colony that attempt to 
breed in a given year (Simons and Hodges 1998). 

0.89 0.89 

E. Proportion of taken 
breeding adults with 
dependent young 

The impact of the loss of a single parent on a dependent chick varies within the 
breeding season: 

1.  During May to September, both parents are deemed critical to chick 
survival.  

2.  During May-August, only 89 % of adults are breeding (89 % breeding 
* 1 chick/pair * 100 % parental contribution).  

3.  By September, only reproductively active adults are present on the 
colony (100 % breeding * 1 chick/pair * 100 % parental contribution).  

4.  In October, the chick is no longer dependent on both parents (100 % 
breeding * 1 chick/pair * 50 % parental contribution).  

The proportion of taken breeding adults with dependent young was calculated 
as: ((0.89*1*1*4 months) + (1.00*1*1*1 month) + (0.5*1*1*1 month))/6 
months = 0.84. 

0.84 0.84 
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Table 3.7-6. 
Indirect Take Estimate for Hawaiian Petrel 

Component Rationale/Description 

Avoidance Rate 

95% 99% 

F. Average chicks/pair Average reproductive success for petrels on Maui (Simons and Hodges 
1998). 

0.63 0.63 

G. Annual Indirect Take 
(chicks/year) 

Multiplying Lines A through F. 0.928 
1.268 

0.283 
0.406 

Total Take, Population Level Impacts, and Requested ITP/ITL Authorization (25 years) 

Combining the direct and indirect take estimates for each level of avoidance provides a range of 
Project total take of adults and juveniles (Table 3.7-7).  

Table 3.7-7. 
Total Take Estimate for Hawaiian Petrels 

Tier Adults Juveniles 

99% avoidance 

Annual average 0.802 1.148 0.283 0.406 

Over 25 years 20.050 28.70 7.075 10.15 

95% avoidance (maximum) 

Annual average 2.627 3.590 0.928 1.268 

Over 25 years  65.675 89.750 23.200 31.70  

The population size of the Haleakalā colony is estimated at 475 to 650 breeding pairs, or 950 to 
1,300 adult individuals (Simons and Hodges 1998). Annual take of adults predicted at 99 percent and 
95 percent avoidance represents an additive mortality equivalent to 0.12 7 and 0.38 27 percent of the 
low end of the population estimate, respectively. Thus, any additive mortality resulting from the 
construction and operations of the proposed Project is unlikely to have population-level impacts to 
the local breeding colony. 

A tiered approach was taken for determining the requested authorized take levels for the Hawaiian 
petrel., The tiered approach provides ing assurance that if actual take levels (as determined by post-
construction monitoring) are higher than anticipated, additional specific mitigation would 
automatically be triggered. This approach ensures that site-specific data would be used to guide 
adaptive management. Three tiers are specified, based on extrapolating the annual modeled estimate 
of annual take for adults and juveniles over the 25-year Project time frame and rounding up to the 
nearest whole number. The requested Tier 1 and Tier 3 levels were based on anticipated annual 
adjusted take levels assuming 99 percent and 95 percent avoidance, respectively (Table 3.7-5). Tier 2 
was based on 50 percent of the Tier 3 (or maximum) take level. That is, the take limit for each tier is 
the modeled estimated annual take for adults and juveniles extrapolated over a 25-year time frame 
and then rounded up to the nearest whole number. Each tier represents the total take requested and 
is not additive among levels. Estimated annual take assuming an avoidance rate of 99 percent was 
deemed appropriate for Tier 1 based on observations of petrels consistently avoiding vertical 
structures (Tetra Tech 2008) and the mortality data collected at KWP I (i.e., only a single fatality 
observed in 4 years of monitoring; KWP 2010). Furthermore, the WTGs are expected to be 
curtailed (turned off) on a regular basis between 2300 hours and 0600 hours due to the low demand 
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for power from MECO during this time period. Since the WTG blades will not be spinning during 
these periods of nighttime curtailment, the expected risk of petrel collisions will be reduced further 
given that this period of curtailment partially coincides with the dawn peak period of petrel activity. 

The following is the requested ITP/ITL authorization: 

 Tier 1—29 19 adults and 11 7 chicks over the 25-year permit period; 

 Tier 2—45 32 adults and 16 12 chicks over the 25-year permit period; and 

 

 Tier 3—90 64 adults and 32 23 chicks over the 25-year permit period. Newell‘s Shearwater 

Direct and Indirect Effects 

Recent radar surveys suggest, but have not confirmed, that Newell‘s shearwater may also be nesting 
on Maui (Cooper and Day 2003); however, as previously discussed, the species is considered highly 
unlikely to cross the Project. Therefore, the likelihood of collision with WTGs or other proposed 
Project facilities such as the generator-tie line is considered extremely low. Mitigation measures 
described above for the petrel, and listed in Section 3.7.2.6, would also minimize potential effects to 
Newell‘s shearwaters. 

Total Take and Population-Level Impacts 

 On the slight chance that a Newell‘s shearwater would fly across the proposed Project and 
collide with one of the WTGs, the generator-tie line, or a crane (as described above for the 
Hawaiian petrel), the Newell‘s shearwater has been included as a covered species in the 
HCP, though only one level of take is requested. The take limit request for the 25-year 
period of the HCP is five adult Newell‘s shearwaters. Any mortality resulting from Project 
construction and operations is unlikely to have population-level impacts to the Maui 
population. 

Nēnē 

Direct and Indirect Effects 

Nēnē are known to occur on Maui but, as previously discussed, considered highly unlikely to fly 
over or visit the proposed Project vicinity with much frequency. Therefore, the likelihood of 
collision with WTGs or other proposed Project facilities such as the generator-tie line is considered 
extremely low. 

Total Take and Population-Level Effects 

Given the slight chance that a nēnē would fly across the proposed Project and collide with one of 
the WTGs, the generator-tie line, or a crane (as described above for the Hawaiian petrel), the nēnē 
has been included as a covered species in the HCP, though only one level of take is requested. The 
take limit request for the 25-year period of the HCP is five adult nēnē. Should the post-construction 
fatality monitoring results indicate that take will exceed five nēnē, Auwahi Wind would reopen 
consultation with USFWS and DLNR. Any mortality resulting from Project construction and 
operations is unlikely to have population-level impacts to the Maui population over the 25-year 
period. 

brita.woeck
Text Box
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Blackburn’s Sphinx Moth 

Direct and Indirect Effects 

Blackburn‘s sphinx moth larvae were detected during field surveys in 2008 and 2011; the host plants 
verified to occur within the Project footprint are the invasive tree tobacco (Nicotiana glauca) and ‗aiea 
(Nothocestrum sp.; native host plant located in the generator tie-line and the wind farm site) 
(Montgomery 2008; David and Guinther 2011; Guinther and Montgomery 2011). Native adult food 
plants, maiapilo and moonflower (Ipomea tuboides), were documented near Pāpaka Road or within the 
wind farm site. The ‗aiea will be fenced and avoided during construction and most of the maiapilo 
and moon flower will also be avoided during construction. The proposed Project is situated in a 
region where adjacent and nearby parcels of land support stands of the native Nothocestrum species 
(host plant) and where the Blackburn‘s sphinx moth is known to occur. Host plants in the remaining 
undeveloped portions of the proposed Project would be unaffected by Project construction and 
operations and would continue to provide habitat for the moth. 

The Applicant anticipates that direct impacts to Blackburn‘s sphinx moth and larvae can be avoided 
by conducting the pre-construction surveys for moths and larvae by a qualified entomologist 
according to the DOFAW- and USFWS-based protocol. The surveys involve assessing tree tobacco 
plants for the presence of Blackburn‘s sphinx moth eggs, larvae, or signs indicating the possibility of 
pupating larvae (e.g., chewed stems or other browsing). If none of these signs are present, entire 
young plants and the above-ground portion of the mature plants are removed. On more mature 
plants, signs of pupating larvae may be less visible and root disturbance may dislodge larvae which 
can remain in the ground around the host plant, typically within 10 meters (33 feet), for up to a year. 
Thus, around these cut stems the protocol requires that a 10-meter (33-foot) disturbance-free buffer 
around the woody host plant be established to prevent disturbance to any pupating larvae. The plant 
roots can be removed 90 days following the initial survey. By ultimately clearing nonnative host 
plants and relocating any remaining moths or larvae prior to construction, direct impacts to the 
Blackburns sphinx moth would be avoided. 

A wet season survey was conducted in March-April 2011 (i.e., approximately one year prior to the 
initiation of construction). Tree tobacco was inspected and those plants without evidence of eggs or 
larvae were removed. Those few plants with larvae were left in place. This effort removed the 
invasive host plants within the disturbance area, which and helps to reduce potential impacts. 
Another survey will be conducted within the disturbance area 90 days prior to construction to repeat 
this survey and remove tree tobacco with no signs. By clearing the non-native host plants and 
relocating any remaining moths or larvae prior to construction, direct impacts to the Blackburn‘s 
sphinx moth will likely be avoided. However, there may be a very minor incidental impact to eggs or 
pupating larvae not observed or relocated  

In general, all life stages of Blackburn‘s sphinx moth generally remain on or in proximity to their 
host plants. The adults would most likely not fly high enough to occur within the rotor swept area of 
the WTGs because they tend to stay close to the host plants (Montgomery 2011). The proposed 
generator-tie line is located adjacent to the Kanaio NAR, one of two regional populations of the 
moth that are regarded as a possible source area for dispersing or colonizing moth adults. Therefore, 
there is the possibility that individual adult moths could wander into work areas as they disperse, and 
thus would be at risk of collision with construction equipment or vehicles; however, site speed limits 
of 40 kph (25 mph) or less would minimize this likelihood. Given that construction would be 
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temporary and spatially localized, as equipment and vehicles would move along the corridor, the 
Project would result in negligible effects to the species. 

Total Take and Population-Level Effects 

There are no estimates of the numbers of Blackburn‘s sphinx moths that reside in or near the 
Project site; therefore, it is not possible to quantify the exact number of individuals that could be 
taken by the removal of its host plant during Project construction or harmed as a result of collision 
with construction equipment or vehicles. The pre-construction clearance survey to be conducted 
would identify the number of moths or larvae located near host plants, if any. These individuals will 
be removed and relocated to the same species of host plant, where possible, in the vicinity of where 
the moth or larvae were found but well outside of the Project disturbance area.Once these 
individuals are removed and relocated to the nearest appropriate habitat in the vicinity of where they 
are found Therefore, it is anticipated that direct impact from clearing and construction activities 
would largely be avoided with the exception of an unknown number of eggs or larvae not observed 
or removed from the soil surrounding larval host plants during the pre-construction surveys. 
However, there is potential for very minor incidental take of eggs or pupae not relocated There is 
also very minor potential for incidental take and from collision with construction equipment because 
known habitat occurs adjacent to the proposed Project, and the dispersal capabilities of the species 
includes flights of up to 10 kilometers (6.2 miles).  

USFWS and DOFAW are requiring that impacts to the Blackburn‘s sphinx moth be quantified by 
calculating the acreage of permanently disturbed vegetation, including areas where Blackburn‘s 
sphinx moth larval host or adult food plants have not been documented within the wind farm site 
and Pāpaka Road. Figures 3.7-2a, b, and c show the few moth-associated plants located by GPS in 
the field in relation to the area of permanent disturbance. Although very few plants would be 
affected by construction of the project, the area of permanent disturbance in the wind farm site and 
Pāpaka Road would be approximately 11.3 hectares (28 acres) primarily due to turbine access roads 
and Pāpaka Road. 

There is also one ‗aiea located in an area of temporary disturbance along the generator-tie line 
corridor and threeone ‗aiea located near WTG 5the met tower in an area of temporarypermanent 
disturbance (path accessing a guy line anchor); however, because there is flexibility in the finalization 
of generator-tie line pole locations and conducting work within the wind farm site, it is assumed that 
these plants would be fenced and avoided during construction. Therefore, take authorization is 
requested for any minor incidental take of Blackburn‘s sphinx moth individuals or habitat during 
Project construction and operations. 

Based on recommendations provided by USFWS and DOFAW, impacts to the Blackburns sphinx 
moth were quantified by establishing a 10-meter (33-foot) buffer around each native and non-native 
host plant that would be impacted by the Project to determine the acreage of potentially occupied 
habitat impacted. This buffer is the maximum distance from a larval host plant that pupating larvae 
are thought to occur. To be conservative, adult nectar plants were also included in this estimate. 
Based on the results of the botanical surveys conducted in 2010, 68 tree tobacco plants (located 
primarily along the west turbine string) and two maiapilo (along Pāpaka Road) occur within the area 
of Project disturbance. This equates to 3.2 acres of potentially occupied habitat impacted as a result 
of the proposed Project. This estimate is also conservative because it accounts for all potential host 
plants, including those where feeding damage (evidence of moth occupancy) may not be observed 
during pre-construction surveys, and therefore includes potentially unoccupied habitat. There is also 
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one Nothocestrum located in an area of temporary disturbance along the generator-tie line corridor; 
however, as noted in Section 3.6 – Vegetation, because there is some flexibility in the finalization of 
generator-tie line pole locations it is assumed that this individual would be fenced and avoided 
during construction. Impact calculations will be updated for the Final EIS based on additional 
surveys conducted in February or March 2011.  The minor level of take of Blackburn‘s sphinx moth 
at the proposed Project site is expected to have negligible effects on the regional population 
occurring in the Kanaio NAR on Maui.  Any incidental take of  Blackburns sphinx moth individuals 
or habitat during Project construction and operations would be minor and not exceed 3.2 acres. 
Mitigation for these Project effects is described in Section 3.7.2.6. 

Yellow-faced Bee 

Direct and Indirect Effects 

Hawaiian yellow-faced bees and their host plants, such as ‗iliahialo‗e, ohia, ‗ilim, and naio, have been 
documented in and adjacent to the proposed Project. Although Montgomery (2008) observed 40 
individuals in a day, the exact location within the proposed Project was not identified. Most likely 
this occurred where ‗ilima was present along the generator-tie line. Individual yellow-faced bees 
could be directly affected by the proposed Project if they collide with construction equipment or 
vehicles, if ground nests are crushed or vegetation used for nesting is removed, or if plants used for 
nectar and pollen collection are removed. 

The Applicant anticipates the Project-related impacts to yellow-faced bees can largely be avoided. 
Project construction would not impact coastal strand or dryland forest habitat, two important 
habitats for yellow-faced bees, with the exception of a small area within the generator-tie line 
corridor between the Kanaio NAR and the Auwahi Forest Restoration Project. As habitat loss is one 
of the bees‘ greatest threats, standard BMPs would be implemented to minimize the spread of 
invasive plants species and disturbed areas would be replanted with approved native or pasture grass 
species. Implementation of the Project FMP (Appendix A) would prevent fire from impacting bee 
native habitat in the vicinity of the Project. These measures would minimize the potential for 
Project-related reductions in habitat suitability for yellow-faced bees.  

Total Take and Population-Level Effects 

There are no estimates of the numbers of yellow-faced bees that reside in or near the proposed 
Project; therefore, it is not possible to quantify the exact number of bees that could be taken as a 
result of collisions with construction equipment or vehicles or removal of potential nectar plants. As 
noted above, native nectar plants were documented in the area of Project disturbance. These plants 
would be avoided to the extent possible during construction and O&M. Any take of habitat for 
individuals should be very low (i.e., consisting of individual plants). Given the minimization 
measures listed above, population-level effects to yellow-faced bees are not anticipated. However, 
take authorization is requested, should the yellow-faced bee be listed, for any minor incidental take 
of individuals or native host plants during Project construction and operations. Mitigation for these 
Project effects is described in Section 3.7.2.6. 

3.7.2.5 No Action Alternative 

Under the No Action Alternative, no wind farm, generator-tie line, interconnection substation, or 
modifications to Pāpaka Road would be constructed. This alternative would, therefore, have no new  
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adverse direct or indirect effects on any non-listed wildlife species, MBTA-protected species, Hawai‗i 
State species of concern, or ESA-listed species, or species under consideration for federal listing. 
However, under the No Action Alternative there would be no contribution to restoration efforts in 
the vicinity of the proposed Project. Thus, under the No Action Alternative the continuation of 
current land uses within the ROI (grazing) without the benefit of habitat restoration would result in 
continued degradation of wildlife habitats over time. 

3.7.2.6 Avoidance, Minimization, and Mitigation Measures 

In addition to the BMPs listed in Table 2-4, including the FMP and invasive species management, 
Auwahi Wind has identified measures that will be implemented under the proposed Project to avoid 
and minimize impacts to wildlife, which include timing considerations, required pre-construction 
surveys, selection of Project components, and facility siting considerations. 

General 

 By implementing the relevant and appropriate portions of the Wind Turbine Advisory 
Committee Guidelines (2010) for site development of a wind farm, the Applicant would 
avoid or minimize impacts to MBTA-protected species to the maximum extent possible. 

 Auwahi Wind will develop a wildlife education and incidental reporting program to instruct 
all individuals involved in construction activities about the presence and status of the 
covered species, the importance of minimizing adverse impacts to these species, and the 
measures required to minimize adverse impacts to these species. 

 A daytime speed limit of 40 kph (25 mph) and a nighttime speed limit of 16 kph (10 mph) 
will be observed on Project roads to minimize the potential for collision of listed species 
with vehicles. 

 All truck and heavy-equipment traffic will be limited to existing disturbed areas where 
possible. 

 A post-construction monitoring plan will be implemented to document Project-related bird 
and bat fatalities. 

 The spread of invasive, non-native species caused by Project construction will be minimized 
through standard BMPs, such as cleaning and inspecting equipment coming to the site, and 
by replanting disturbed areas with approved native species or pasture grasses to be 
compatible with continued grazing. 

 A Project biologist will be on staff during operations to conduct post-construction 
monitoring surveys, assist with mitigation measures, and address any potential wildlife issues 
that may arise during Project operations. 

 Trash, especially food, will be removed from the construction area on a regular basis to 
avoid attraction of ants and other animals such as mongoose, cats, and rats that may 
negatively affect native wildlife species. 

Pre-construction Surveys and Timing Considerations 

 A survey and relocation plan, based on a USFWS and DOFAW protocol, will be 
implemented by a qualified entomologist (see Appendix C of the Project HCP). Pre-
construction clearance surveys will be conducted 1 90-days year prior to the start of 
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construction and then again before initiation of construction for Blackburn‘s sphinx moth 
adults and larvae. The two pre-construction surveys conducted 1 year apart will help to 
reduce the density of Blackburn‘s sphinx moth occurring in the proposed Project during 
construction and ultimately potential direct take prior tofrom ground disturbance and during 
construction. in the proposed Project. These surveys will identify and map Solanaceae family 
(i.e., tree tobacco, Nothocestrum species (the plant species Blackburn‘s sphinx moths are most 
commonly associated with) and tree tobacco hostthose plants with Blackburn‘s sphinx moth 
or larvae within the proposed Project. Unoccupied solanaceous plants will be removed to 
prevent future use by the Blackburn‘s sphinx moth. Should any larvae or moths be found 
just prior to construction, the larvae and moths will be removed and relocated by the 
authorized entomologist to an approved nearby location outside the area of disturbance that 
contains suitable moth habitat to avoid direct take. and relocated to an approved nearby 
preserve containing suitable moth habitat by the authorized entomologist to avoid direct 
take.  These occupied areas will be flagged and avoided during construction until the moth 
or larvae can be relocated.  

 Construction activity will occur almost entirely during in daylight hours during the seabird 
breeding season to minimize the use of nighttime lighting that could be an attraction to 
seabirds. Construction during at nighttime hours will only be necessary during a small period 
of time in the event that high winds (above 40 kph [25 mph]) during daytime hours prohibit 
turbine erection. The need for erecting the turbine pads at night will likely be infrequent, 
restricted to the period of September to December 2012, and each instance will likely only 
require a few hours of nighttime activity. Additional limited Project activities, such as the 
transportation of some Project equipment and pouring of concrete pads, may occur at night 
as to minimize daytime construction traffic, but will be kept to a minimum. Each turbine 
foundation will require one day to pour the concrete; a total of eight days spaced throughout 
May to August 2012. In instances where nighttime construction is unavoidable, lighting will 
be limited, as much as is safe and practicable, to one tower at a time. However, construction 
during nighttime hours will likely be infrequent and restricted to the period of September to 
December, and will likely only require a few hours per night. In such instances where 
nighttime construction is unavoidable, lighting will be minimized by limiting lighting to one 
tower at a time. Some Project equipment may be transported at night as well. Additionally, 
anAn environmental monitor will be on site during those periods of night construction. If 
the monitor observes that any seabird sCovered Species are being attracted to the 
construction lighting, such lighting will be turned off as soon as it is safe to do so. In the 
unlikely event that construction lighting results in the grounding of seabirdsCovered Species, 
the monitor will immediately retrieve and assist with such birds individuals in accordance 
with Downed Wildlife Protocols Project downed wildlife protocols.  

 Hawaiian hoary bats roost in exotic non-native and native woody vegetation at heights 
greater than 4.5 meters (15 feet). If trees or shrubs suitable for bat roosting are cleared 
during the bat breeding season (April to August), there is a risk that breeding bats could 
inadvertently be harmed or killed. Young bats, which are incapable of flight, are particularly 
vulnerable during the bat birthing and pup rearing season (May 15 through August 15). To 
minimize potential impacts to the Hawaiian hoary bat, woody plants greater than 4.5 meters 
(15 feet) tall that are of species known to be potential roost trees will not be removed or 
trimmed between May 15 and August 15 throughout the installation and ongoing 
maintenance of the Project structures. Disturbance of trees or shrubs suitable for bat 
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roosting will be minimized during the April through mid-May early period of the bat 
breeding season. The primary area of concern for the Project is the portion of the generator-
tie line in the area between the Kanaio NAR and Auwahi Forest Restoration Project. 

Project Components and Siting Considerations 

 At the time of installation, the permanent met tower guy wires will be fitted with bird flight 
diverters and white 2.5- centimeter (1-inch) poly tape will be attached to the permanent met 
tower to increase visibility and subsequently increase the likelihood of avoidance by the 
seabirds and bats. This tape has proved effective in minimizing petrel collisions with fences 
on other projects within the Hawaiian Islands when wrapped on the guy wires (Hodges and 
Nagata 2001; Tetra Tech 2008). Flagging will be used to minimize perching should a lattice 
tower model be installed. 

 The wind farm is sited in an area with limited forested areas to avoid potential impacts to bat 
roosting habitat. 

 Turbines will use rotors withThe proposed WTG model has a significantly slower rotational 
speed (6 to 20 16 rpm, depending on turbine model) compared to older designs (28.5 to 34 
rpm). This increases the visibility of turbine blades during operations and decreases collision 
risk (Thelander et al. 2003). Additionally, the selection of the 3.0-MW Siemens model results 
in the least ground disturbance because only 8 turbines will be installed compared to the 
other turbine models considered that would require 15 or 10 turbines (1.5-MW GE and 2.3-
MW Siemens; see Chapter 2 for additional discussion). 

 An FAA endorsement of a minimal lighting plan will be requestedwas approved in May 2011 
to reduce the likelihood of nighttime lighting attracting or disorienting seabirds, bats, and 
insects. 

 To minimize impacts to wildlife, on-site lighting will be minimized at the O&M building, 
collector switchyard, and interconnection substation by using fixtures that will be shielded 
and/or directed downward and utilized only on infrequent occasions when workers are at 
the site at night. 

 The proposed substation and interconnect to MECO‘s transmission lines will be designed 
and installed using industry-standard measures to reduce the possibility of wildlife collisions 
by fitting bird flight diverters on the generator-tie line along the 2.6 km (1.6 miles) of the 
generator-tie line that runs perpendicular to the ridge running south west of the Haleakalā 
crater.. The height of the generator-tie lines will generally be 18 meters (60 feet) above 
ground level where permissible by terrain features, which should reduce the potential for 
collision by seabirds. 

Mitigation Locations 

There are three locations where mitigation for the Covered Species would occur, including the 
Auwahi Forest Restoration Project (Blackburn‘s sphinx moth), the Waihou Mitigation Area 
(Hawaiian hoary bat), and the Kahikinui Forest Project (Hawaiian petrel) (Figure 3.7-3). Each of 
these sites has or is the subject of proposed restoration work conducted by the Leeward Haleakalā 
Watershed Restoration Partnership (LHWRP), DLNR, and/or Ulupalakua Ranch. Restoration work 
in each of these sites focuses on the preservation, management, and restoration of remnant native or 
degraded habitats and forests on the leeward slope of Haleakalā with the goal of creating or 
enhancing habitat for rare or listed plant and wildlife species including the Covered Species. Native  
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habitats on Maui, including the subalpine and alpine habitats in the upper elevations in the Kahikinui 
site, have been degraded by feral ungulates, invasive plant species, and other land management 
activities. Microsites within the dryland and mesic forests on Maui that historically fostered 
unassisted, natural establishment of seedlings and saplings (shaded understory sites) have been so 
extensively damaged such that some native species have not reproduced naturally in the last 50 to 
several hundred years (USGS 2006). Mitigation measures undertaken by Auwahi Wind will 
complement on-going management actions.  The following sections describe each of the mitigation 
sites and the restoration work ongoing within each. 

Auwahi Forest Restoration Project 

The Auwahi Forest Restoration Project was initiated in 1997 by a coalition of private and public 
agencies spearheaded by the USGS and ‗Ulupalakua Ranch. The Auwahi Forest Restoration Project 
is located on ‗Ulupalakua Ranch and is protected by an agricultural conservation easement. The goal 
of the project is to protect the remnants of the native dryland forest and reestablish natural forest 
processes (e.g., seed dispersal and germination) that will support a self-sustaining forest ecosystem. 
To this end, the Auwahi Forest Restoration Project consists of a three-pronged approach including 
(1) fencing tracts of high quality forest to exclude ungulates, (2) eliminating kikuyu grass and other 
invasive species using both herbicides and hand pulling, and (3) outplanting of native tree, shrub, 
vine, and grass species that were elements of the original forest community (USGS 2006). Success of 
this approach has been demonstrated by the increase in native tree and shrub growth, including 
several endangered plant species, where these efforts have been implemented within the Auwahi 
Forest Restoration Project (USGS 2006). The entire restoration project consists of approximately 76 
hectares (188 acres; Figure 3.7-3). Fencing was installed in 1997 and outplanting was completed at 
the initial 4-hectare (10-acre) portion of the Auwahi Forest Restoration Project. This site served as 
the pilot project for subsequent restoration efforts (USGS 2006). Outplanting is nearly complete for 
an additional 9 hectares (23 acres) of the Auwahi Forest Restoration Project. Native shrubs and trees 
have recovered and now dominate both of these areas, providing a contrast to the surrounding 
pasturelands. The Auwahi site includes ōhi‘a, a species of tree documented as a roost tree for 
Hawaiian hoary bats, as well as ‗aiea, the native host plant for the Blackburn‘s sphinx moth (USGS 
2006; Gorressen et al. 2008). Fencing of the remaining 63 hectares (155 acres) of the Auwahi Forest 
Restoration Project has been completed but this area has not been outplanted. 

Waihou Mitigation Area 

The Waihou Mitigation Area, located on ‗Ulupalakua Ranch, is an approximately 350–acre (142-ha) 
mitigation area that includes four parcels, all owned by the ranch: Kaumaea Loko (61 acres [25 ha]), 
Pu‗u Makua (79 hectares [195 acres]), Duck Ponds (21 hectares [53 acres]), and Cornwell Spring (17 
hectares [41 acres]) (Figure 3.7-3). The Waihou Mitigation Area contains degraded and remnant 
patches of rare, native forest ecosystems which are the focus of restoration, and provide suitable 
foraging, breeding, and roosting habitat for Hawaiian hoary bats. The Waihou Mitigation Area is a 
mosaic of vegetative communities dominated by pastureland (see photos of the Waihou Mitigation 
Area provided in the HCP). All parcels have had some level of plantings although on a small scale 
and are enclosed with cattle fencing. The Kaumaea Loko parcel is currently dominated by kikuyu 
and funding is currently available to add an ungulate-proof fence and to reforest portions of the area 
by outplanting. The Cornwell Spring parcel is partially forested with koa and Pacific ash with the 
remainder pastureland. The Duck Ponds parcel is partially forested with Monterey pines and the 
remainder is pastureland. The Pu‗u Makua parcel is dominated by pastureland. None of these parcels 
are currently protected by a conservation easement or have guaranteed funding for long-term 
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management measures such as forest restoration, ungulate removal, and invasive species control 
management. The restoration and management activities outlined below demonstrate how the 
restoration of these parcels will provide additional bat breeding, foraging, and traveling habitat and 
will provide a contiguous corridor with other state reserves protecting bat habitat. 

Kahikinui Forest Project 

The objective of the Kahikinui Forest Project is to protect and restore remnant native habitats and 
forest along the southern slope of Haleakalā. The LHWRP and DLNR propose to manage 
Kahikinui and restore the native forest by installing adequate fencing to protect the area from non-
native ungulates, followed by the removal of ungulates and predators (cats and mongooses) from 
within the fence line, elimination of invasive weeds, and finally reforestation with native plant 
species. The LHWRP is a coalition that was formed in June 2003 by 11 private and public 
landowners and supporting agencies. The LHWRP is partnering with the Department of Hawaiian 
Home Lands (DHHL) and DLNR to implement this overall program on all their lands which 
encompass approximately 3,237 hectares (8,000 acres), with initial focus placed on 2,104 hectares 
(5,200 acres) of DHHL lands (Medeiros pers. comm. 2010). Prior to the 1800s, the leeward flanks of 
Haleakalā were covered in extensive koa forests. These koa forests, among the most robust and 
diverse in the archipelago, supported abundant native Hawaiian flora and fauna, some of it found 
nowhere else in the world. Through fog interception these forests, which were over 30 meters (100 
feet) tall, contributed to a greater volume of water than other areas in this region of limited rainfall. 
In the past 200 years, systematic deforestation due to overgrazing by feral ungulates has reduced 
forest cover to less than 5-10 percent of former extents, none of it intact. In response to this decline, 
the LHWRP and DLNR‘s goal is to restore native watershed forests on Haleakalā from Makawao 
through ‗Ulupalakua to Kaupo (Medeiros pers. comm. 2010).  

Restoration of the watershed and forests will benefit a number of native Hawaiian species including 
the Hawaiian hoary bat and Hawaiian petrel. Furthermore, active petrel burrows have been 
identified the upper portion of Kahikinui where the landscape is mostly unvegetated. Photographs 
of the Kahikinui petrel mitigation area are provided in the HCP.     

The LHWRP will construct a 2-meter (7-ft) high ungulate-proof fence with no gaps at the ground, 
the standard for exclusion of feral ungulates (Reeser and Harry 2005; Medeiros 2011). The fence is 
designed to encompass the perimeter of the Kahikinui Forest Project so that it will connect the 
DHHL and DLNR properties resulting in the protection of the entire 3,237-hectare (8,000-acre) 
project. The current LHWRP proposal includes three legs of fencing consisting of 13.1 km (7.8 
miles) of new fence and 2.8 km (1.7 miles) of upgrades to existing fence.  

Once the fence is in place, introduced ungulates, including feral goats, pigs, axis deer, and cattle, will 
be removed from the Kahikinui Forest Project. These introduced ungulates browse on native 
vegetation and groundcover and may affect the Covered Species by trampling and collapsing petrel 
burrows causing nest abandonment within colonies. The soil disturbance caused by ungulates also 
facilitates the introduction and spread of invasive plants, which further reduces habitat suitability for 
the Covered Species (Reeser and Harry 2005). Ungulates also create trails in the colony that increase 
access for predators to active burrows. Once ungulates have been removed from the fenceline, 
additional mitigation measures such as predator control and vegetation restoration can be 
undertaken. 
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Mitigation under the HCP would be located at the upper elevations of the Kahikinui Forest Project. 
The proposed petrel mitigation site is located within the State of Hawaii Conservation District, 
Resource Subzone land. The area is located southwest of Haleakalā National Park and east of the 
Advanced Technology Solar Telescope (ATST) observatory site (Figure 3.7-3). 

Mitigation for Potential Impacts to the Hawaiian Hoary Bat 

Auwahi Wind will implement mitigation measures as described and required in the HCP and 
ITP/ITL. The HCP is being developed in cooperation with the USFWS and DOFAW. The 
mitigation measures will be commensurate for the level of take and provide a net conservation 
benefit to the Hawaiian hoary bat. As part of the state and federal HCP approval process, the draft 
HCP will be available for public comment in 2011. 

The recovery plan for the Hawaiian hoary bat (USFWS 1998) states that bat populations can be 
threatened by habitat loss, pesticides, predation, and roost disturbance. The recovery criteria 
identified in the Hawaiian hoary bat recovery plan (USFWS 1998) list protecting and managing key 
roosting and foraging areas and research essential to the conservation of the subspecies as the first 
two actions needed for the species recovery. Based on recommendations from USFWS and 
DOFAW, bat mitigation will be implemented per tier: Tier 1—habitat conservation and 
enhancement; Tier 2—research study; and Tier 3—adaptive management to incorporate either 
additional habitat preservation or bat management reflecting the results of the research. Mitigation 
for Tier‘s 1 and 2 will be initiated within 30 days of the issuance of the ITP. Tier 2 will be initiated 
within 2 years after issuance of the ITP.  Tier 3 mitigation will be initiated if the Tier 3 take level is 
triggered. In general, availability of roosting sites (rather than food availability, predation, or other 
factors) is believed to be the primary limitation in the distribution and abundance of many bat 
species. The recovery criteria identify protecting and managing key roosting and foraging areas and 
control predatorsFurthermore, research is identified as key to the Hawaiian hoary bat recovery 
because there is still much to be learned about the bat‘s ecology that will help identify management 
actions that will benefit the subspecies. Developing standardized survey and monitoring techniques 
and continuing to collect basic ecology information on Hawaiian hoary bat populations on the island 
of Maui based on research conducted to date on the island of Hawai‘i, will assist in understanding 
bat abundance and distribution and provide additional information on specific roosting habitat 
associations and food habits across seasons on a local and regional scale. 

Consistent with goals of the Hawaiian hoary bat recovery plan, the mitigation strategy to 
compensate for potential Hawaiian hoary bat impacts focuses on (1) the contribution of funds to the 
LHWRP to assist with the implementation of bat management measures that benefit bats in a 
management and conservation area such as dryland forest restoration in the Auwahi Forest 
Restoration Project or Kahikinui Forest Project, and (2) funding an ongoing bat monitoring and/or 
research program. Both the Auwahi Forest Restoration and the Kahikinui Forest Project are long-
term efforts that seek to reestablish naturally regenerating native forests on Maui, which provide 
suitable foraging and roosting habitat for Hawaiian hoary bats. These projects would create, protect, 
and enhance suitable habitat for the Hawaiian hoary bat over the long term, beyond the lifespan of 
the proposed Project and any potential effects of the project on these species. Additionally, as 
identified in the recovery plan, standardized survey protocol for Hawaiian hoary bat monitoring is 
essential to its recovery and understanding population size.  

Tier 1 Mitigation 

The Auwahi mitigation for bats is based on the recommendations received from USFWS and 
DOFAW in May 2011. USFWS and DOFAW received the results of Home Range Tools for 
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ArcGIS®, Version 1.1 (compiled September 19, 2007) calculations based on Hawaiian hoary bat 
tracking data collected by USGS-BRD Wildlife Ecologist, Dr. Frank Bonaccorso. This dataset from 
a two-week tracking study indicated that the mean core area of rainforest habitat on the island of 
Hawai‘i used by 14 male bats was 34.1 hectares (84.3 acres) and the average size of the core area 
utilized by the 11 females in the dataset was 16.7 hectares (41.2 acres). Male bat core areas do not 
appear to overlap; female core areas may overlap with male core areas. A core area was defined as 
the area that incorporates 50 percent of tracked movements; therefore, the USFWS and DOFAW 
feel that the core area is a minimum habitat requirement for bats.  

The Tier 1 requested take level for bats of 5 adults and 2 juveniles equates to a total of 6 adults 
(assuming 30 percent of juveniles survive to adulthood based on little brown bat survival; Humphrey 
1982). USFWS and DOFAW recommended that native habitat should be restored at a ratio of 34.1 
hectares (84.3 acres) per male bat taken. Assuming a 50:50 adult sex ratio, the potential take of 6 
adults would result in the take of 3 adult male bats. Therefore, the USFWS and DOFAW 
recommended mitigation for the take of 3 adult male bats is the restoration of 102.3 hectares (252.9 
acres). Assuming that one core area supports one bat at a given time, and assuming that the lifespan 
of a Hawaiian hoary bat is approximately 6 years (similar to mainland subspecies), then it could be 
conservatively assumed that one core area could be used by, or benefit, up to 4 male bats over the 
25-year permit term. Additionally, benefits of restoration would presumably extend beyond the 25-
year term of the ITP/ITL. However, Auwahi Wind recognizes that the benefits of the restoration 
activities may take some time, so has conservatively assumed that 2 male bats will benefit from the 
enhancement or preservation of each core area of habitat over the life of the Project. Based on this 
assumption, the mitigation acreage required is 51.2 hectares (126.5 acres).  

The USFWS and DOFAW prefer that Hawaiian hoary bat mitigation occur on ‗Ulupalakua Ranch 
or other private lands rather than state lands. The mitigation area identified to compensate for 
potential take of bats by the Project occurs on the northern section of the ‗Ulupalakua Ranch 
referred to as the Waihou Mitigation Area (Figure 3.7-4). The Waihou Mitigation Area contains 
degraded and remnant patches of rare, native forest ecosystems that are the focus of restoration and 
management, and provide suitable foraging , breeding, and roosting habitat for Hawaiian hoary bats 
(Erdman pers. comm. 2011b; Medeiros pers. comm. 2011). This mitigation area will provide 
additional benefits for Hawaiian hoary bat mitigation because it is adjacent to the Kula Forest 
Reserve, which currently has extensive native vegetation and bat habitat; creates a travel corridor 
between Kula Forest Reserve, Auwahi Forest Restoration Project, and the Kanaio Forest Reserve 
which can offset habitat fragmentation/genetic concerns; and has existing water sources in the form 
of ponds and springs that provide food for breeding and non-breeding bats. Mitigation at the 
Waihou Mitigation Area will entail ungulate fencing, removing ungulates, removing or managing 
invasive vegetation, conducting native forest restoration activities (either outplantings or natural 
regeneration, where appropriate), and establishing a conservation easement for perpetuity to 
conserve the area for bats. ‗Ulupalakua Ranch is a partner and has consented to creating and 
implementing the management activities in this bat mitigation area with Auwahi Wind.  

The following provides a summary of the management activities to occur within the mitigation area. 
A more detailed management plan will be developed for the Waihou Mitigation Area by permit 
issuance. 

Tier 1 mitigation will occur within the 62-hectare (1545-acre) area comprising the Cornwell Spring, 
Kaumaea Loko, and Duck Ponds parcels of the Waihou Mitigation Area and the foraging area 
immediately surrounding the parcels (Table 3.7-8). These parcels will be placed into a permanent  
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Table 3.7-8.  
Comparison of Existing Conditions and Proposed Conditions After Bat Mitigation Is Implemented 

    Existing Conditions Proposed Conditions 

Plot 

Acres – to 
be 

forested 

Acres – 
potential 
foraging 

Acres – 
total bat 
benefit Easement Fence 

Forest 
Restoration 
Completed Easement Fence 

Forest Restoration 
Completed 

Tier 1 Mitigation 

Cornwell 
Spring Area 

41 9.3 50.3 Agriculture Cattle 50% forested in 
koa forest, and 
~20% in non-
native forest 
(Pacific ash 
dominant) 

Conservation 
(perpetuity) + 
assured funding 
for 
maintenance 

Ungulate Plant with native 
understory plants 
and koa and other 
native trees, replace 
Pacific ash with 
native trees 

Kaumaea 
Loko area 

61 14.5 75.5 Agriculture Cattle ~5% with 
native trees 

Conservation 
(perpetuity) + 
assured funding 
for 
maintenance 

Ungulate Plant with native 
understory plants 
and koa and other 
native trees 

Duck Ponds  53  20 73 Agriculture Cattle  ~60% forested, 
dominated by 
Monterey pines  

Conservation 
(perpetuity) + 
assured funding 
for 
maintenance  

Ungulate Plant with native 
understory plants 
and koa and other 
native trees  

Total Tier 1 155 43.8 198.8       

Pu‘u Makua  195  41 236 Agriculture Cattle  ~10 % forested  Conservation 
(perpetuity) + 
assured funding 
for 
maintenance  

Ungulate  Plant with native 
understory plants 
and koa and other 
native trees  

Tier 3 Total 
Potential 
Acres 
Available  

195  41 236       
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conservation easement as agreed to with ‗Ulupalakua Ranch. The Cornwell Spring area is 17 hectares 
(41 acres), the Kaumaea Loko area is 25 hectares (61 acres), and the Duck Pond area is 21 ha (53 
acres). Because ‗Ulupalakua Ranch will be receiving some matching federal funds toward the fencing 
and planting of the Kaumaea Loko area, USFWS stated Auwahi Wind can count 50 percent of the 
acreage of Kaumaea Loko towards their bat mitigation. Therefore, the total acreage counted for 
mitigation is 50 hectares (1245 acres; 41 + 301 + 53 acres), although 62 hectares (1545 acres) will be 
put into conservation easement.  

Additionally, Auwahi Wind assumes that the area 45 meters (148 feet) outside of the conservation 
easements will be used as foraging areas by the hoary bats if they are maintained in pasture, as hoary 
bats often forage in open areas (Greenlee pers. comm. 2011). This buffer will also provide a fire 
management buffer for the life of the Project. Thus, this additional foraging area will add an 
additional 18 hectares (44 acres) to the Tier 1 mitigation.  

To protect these parcels from ungulates, the existing cattle fence will be retrofitted to be ungulate-
proof fencing within 2 years of permit issuance. Figures 3.7-5a and 3.7-5b show the existing cattle 
fence at the Waihou Mitigation Area and an example of the proposed ungulate-proof fence, 
respectively. Retrofitting the fence was selected because it is cost-effective and minimizes disturbance 
to other resources. The Kaumaea Loko will have new ungulate fencing and will not need to be 
retrofitted. Combined over all the parcels, this fence will result in the complete enclosure of an 
approximately 62-hectare (1545-acre) area. The fence will be inspected annually to identify any issues 
and to ensure its integrity throughout the life of the permit. Details of fence retrofitting are provided 
below in Section 3.7.2.7. 

Within 2 years of completing ungulate-proof fence retrofitting, ungulates will be removed from 
within the fenced area. Auwahi Wind will work with ‗Ulupalakua Ranch to manage the parcels to 
include both forested areas (though outplanting and natural regeneration) and open areas. Species 
chosen for plantings will depend on the location within the parcel but will likely include 
predominately koa, ‗ohia lehua (Metrosideros polymorpha), ‗a‗ali‗i (Dodonaea viscose), and kōlea lau nui, 
along with additional native trees and understory plantings (Appendix B of the Project HCP includes 
a list of potential plants to be used). 

 
Figure 3.7-5a. Existing Cattle Fence at the Waihou Mitigation Area 
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Figure 3.7-5b. Depiction of Proposed Ungulate-proof Fence 

Tier 2 Mitigation 

The Tier 2 requested take level for bats of 10 adults and 4 juveniles equates to a total of 11 adults 
(assuming 30 percent of juveniles survive to adulthood based on little brown bat survival; Humphrey 
1982) and will require mitigation for an additional 5 adult bats over the Tier 1 mitigation. Based on 
the USFWS and DOFAW recommendation, Auwahi Wind will fund research projects that 
contribute to the overall knowledge of the Hawaiian hoary bat on Maui. Auwahi Wind will initiate 
this research within 2 years of the issuance of the ITP/ITL regardless of take levels. 

Auwahi Wind will provide $150,000 to $300,000 for a Hawaiian hoary bat research project to 
provide additional data that contribute to the knowledge of the Hawaiian hoary bat on Maui.  
Auwahi Wind will work with Dr. Frank Bonaccorso and his research team to either design a radio 
telemetry study within the mitigation area or to use acoustic surveys to help evaluate bat population 
trends on Maui, as required in the Hawaiian hoary bat recovery plan.  If the radio-telemetry option is 
chosen, it will be designed to (1) estimate of male and female core areas and home ranges, (2) 
identify habitat associated with foraging and roosting, and (3) collect data for genetic evaluation of 
effective population size.  Data will be collected over an approximately 4- to 8-week period after the 
young of the year have become independent.  Data will be collected in 3 separate years.  The initial 
year of data collection will be within 2 years of commercial operation of the wind farm and during 
the initial restoration efforts of the mitigation parcel.  The second and third years of data collection 
will be at years 8 and 16 of commercial operation of the Project.  This will ensure that data have 
been collected when the mitigation site is in different stages of vegetative development.   

If the acoustic sampling to evaluate bat population trends on Maui is selected, Auwahi Wind will 
contribute funding to Dr. Bonaccorso‘s research program to apply the acoustic sampling techniques 
on Maui used on the Big Island.  This would entail identifying potential sampling locations on Maui, 
deploying acoustic detectors, and then analyzing the data using occupancy models. 

A formal research plan and study design will be provided to USFWS and DOFAW for review within 
1 year of the issuance of the ITP. The research plan will be finalized before the initiation of the 
study, which will occur within 2 years after the issuance of the ITP. Research reports will be 
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completed after each year‘s data collection and for the later years will include a comparison to the 
previous year‘s results. Reports will be provided to USFWS and DOFAW as part of Auwahi Wind‘s 
annual reports. If logistical or other constraints prevent the execution of the study described above, 
Auwahi Wind will provide a total of $150,000-$300,000 towards a different applied research study, 
as agreed upon by USFWS and DOFAW. 

Tier 3 Mitigation 

Given the lack of bat roosting habitat on the project site, the monitoring data from another Maui 
wind project, and Auwahi Wind‘s anticipated night-time curtailment, it is expected that Tier 3 is very 
unlikely to be triggered. However, due to Auwahi Wind‘s cautious approach and the uncertainty 
associated with estimating bat fatalities, Auwahi Wind has included this third tier of take and 
mitigation out of an abundance of caution.   

Mitigation levels were established based upon a 24-hour operation of the wind farm for the life of 
the Project, however such operation will not take place. Instead, the WTGs are expected to be 
curtailed (turned off) and during times when bats are expected to be active. As a result, triggering 
Tier 3 is likely to be low. Thus, Auwahi Wind has taken a conservative approach.   

The Tier 3 requested take level of 19 adults and 8 young equates to a total of 21 adult bats (assuming 
30 percent of juveniles survive to adulthood based on little brown bat survival; Humphrey 1982), 
requiring mitigation for an additional 10 adult bats over the Tier 2 level. Should the Tier 3 mitigation 
be required, Auwahi Wind will use the results of the research conducted to date in Tier 2 and data 
from other applicable studies to identify appropriate mitigation measures to be implemented 
potentially including the restoration of native forest habitat. 

In the unlikely event that Tier 3 take is reached and Tier 3 mitigation triggered, Auwahi Wind will 
focus mitigation efforts on one or more alternate mitigation sites and/or additional research in 
consultation with the USFWS and DOFAW. Selection of site and mitigation focus will depend on 
agency recommendation and timing, such that mitigation activities will integrate with and enhance 
ongoing management actions at the selected site. The Waihou Mitigation Area, the Kahikinui Forest 
Project, and the Auwahi Forest Restoration Project will serve as potential Tier 3 mitigation sites for 
bat mitigation. Within the Waihou Mitigation Area (first priority), Auwahi Wind has the option to 
expand the fenced portion to include all or part of the 79-hectare (195–acre) Pu‘u Makua area to be 
placed in a permanent conservation easement. This parcel would include up to 16.6 hectare (41 
acres) of bat foraging area. Furthermore, should DOFAW establish a pooled-partnership for bat 
mitigation at the Kahikinui Forest Project or another appropriate bat mitigation site during the term 
of the HCP, Auwahi Wind will consider this as a possible mitigation option in lieu of some or all of 
the mitigation described above, subject to approval by DOFAW and USFWS.   

Auwahi Wind would ensure adequate funding is available when Tier 3 mitigation is triggered to 
implement appropriate Tier 3 bat management measures such as habitat enhancement, restoration, 
monitoring, or additional research as determined to be appropriate in consultation with USFWS and 
DOFAW. The mitigation program identified to be appropriate for Tier 3 as agreed upon by Auwahi 
Wind, USFWS, and DOFAW will be initiated within 30 days of that agreement. 

Net Benefit to the Hawaiian Hoary Bat 

The Waihou Mitigation Area is a long-term effort that, among other goals, provides immediate 
protection for bat foraging and roosting habitat. Additionally, the mitigation project would 
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reestablish naturally regenerating native forests on Maui. Auwahi Wind‘s contributions to and efforts 
in support of the Waihou Mitigation Area would create, protect, and enhance suitable habitat for 
Hawaiian hoary bats over the lifespan of the Project. A net benefit to the species will be realized by 
these mitigation efforts in two ways: one, the projected benefit to 21 adult bats does not account for 
young produced by the bats using the restored and protected habitat; and, two, the protected habitat 
would continue to be used by adult bats and their offspring beyond the term of the ITP/ITL.  

The net benefits provided by the Waihou Mitigation Area include the following: 

 Immediate protection for bat foraging/roosting habitat, 

 Creation of a forest/grazing (i.e., forest/open area) interface for preferred bat foraging areas 
both within and adjacent to the mitigation area, 

 Creation of additional roost trees, maternity trees, foraging areas, 

 Increased site stability, particularly in drought years, due to diversity of native plants adapted 
to drought conditions, 

 Increased insect diversity due to increased plant diversity, more abundant and stable food 
resources, and 

 Protection of springs and other water sources for food requirements. 

Furthermore, the assessment of potential impacts assumes that all WTGs will operate continuously 
(24 hours a day, 7 days a week), and the proposed mitigation measures are based on those potential 
impacts. However, the WTGs are expected to be curtailed (turned off) on a regular basis between 
approximately 2300 hours and 0600 hours (29 percent of a 24-hour day) due to the low demand for 
power from MECO during that time period. This time period overlaps the portion of the day during 
which bats are likely to be the most active. As a result, the actual amount of take caused by the 
WTGs will likely be significantly less than estimated in the Project HCP. Since Auwahi Wind has not 
reduced its bat mitigation based on this likely smaller amount of take, Auwahi Wind will in effect be 
over-estimating take and thus associated mitigation for bats. This further ensures that the mitigation 
provided under the HCP will result in a net benefit to the Hawaiian hoary bat. 

Mitigation for Potential Impacts to the Hawaiian Petrel  

Auwahi Wind will implement mitigation measures as described and required in the HCP and 
ITP/ITL. The HCP is being developed in cooperation with the USFWS and DOFAW. The 
mitigation measures will be commensurate for the level of take and provide a net conservation 
benefit to the Hawaiian petrel. As part of the state and federal HCP approval process, the draft HCP 
will be available for public comment in 2011.  

The primary limiting factors for the Hawaiian petrel population on Maui include predation by 
introduced animals and habitat degradation and disturbance at breeding colonies (Carlile et al. 2003). 
Therefore, in keeping with the USFWS‘ Recovery Plan and to mitigate its unavoidable impacts, 
Auwahi Wind will conduct habitat management and predator control at a confirmed Hawaiian petrel 
breeding colony, in order to improve reproductive success. As discussed below, Auwahi Wind has 
determined the number of active petrel burrows it must manage to achieve the required mitigation 
and net benefit requirements. Having already confirmed through an initial survey in April 2011 that 
Hawaiian petrels are breeding within the Kahikinui Forest Project, the next step will be to conduct 
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detailed surveys during the summer of 2011 to document active burrows and delineate the 
boundaries of the breeding colony area to be managed. This will be followed by implementing 
management activities to remove predators and improve breeding success.  

The activities proposed here would benefit the petrels in multiple ways. First, the surveys will 
provide information about the number and location of petrel burrows within the previously 
unsurveyed Kahikinui Forest Project, thereby providing important information about the 
distribution of petrels on Maui. Second, predator management will increase survival and 
reproduction of petrels, thus changing the population growth rate and the probability that the 
species will move toward recovery. Third, anecdotal evidence from Haleakalā National Park 
indicates that when predator and ungulate control is implemented, the population appears to 
increase. Auwahi Wind is using population models to provide an estimate of the number of burrows 
required to mitigate for potential Project impacts. 

Introduced ungulates, including feral goats, pigs, axis deer, and cattle, browse on native vegetation 
and groundcover within petrel colonies and trample and collapse burrows causing nest 
abandonment. The soil disturbance caused by ungulates also facilitates the introduction and spread 
of invasive plants, which further reduces habitat suitability for this species (Reeser and Harry 2005). 
Ungulates also create trails in the colony that increase access for predators to active burrows. Annual 
monitoring of nests at Haleakalā National Park has shown that predation by cats and mongooses 
causes more than 60 percent of all egg and chick mortality in some years (Simons 1998, as cited in 
Carlile et al. 2003). Rats also prey upon Hawaiian petrels, but to a lesser extent. Even an individual 
predator, such as a small Indian mongoose, can be extremely destructive to a population of colony-
nesting seabirds (Hodges and Nagata 2001).  

Given the need to both protect petrel breeding colony habitat and reduce predation on nests and 
adults, the mitigation approach being considered for the Project is to contribute funding to the 
Kahikinui Forest Project or similar petrel management area that proposes to or is implementing 
management measures that protect and restore remnant native communities. The Kahikinui Forest 
Project, located along the southern slope of Haleakalā, is bordered by Haleakalā National Park to the 
north and by state and private lands to the east and west (Figure 3.7-1). The higher elevations within 
the Kahikinui Forest Project support suitable habitat for the Hawaiian petrel. Active burrows are 
known to occur in the adjacent lands of Haleakalā National Park and the state-owned Advanced 
Technology Solar Telescope petrel mitigation site. Thus, based on the similarity of habitat and 
proximity of these areas to the Kahikinui Forest Project, it is expected that petrels are actively using 
the Kahikinui Forest Project as well.  

The Leeward Haleakalā Watershed Restoration Partnership (LHWRP), is a coalition that was formed 
in June 2003 by 11 private and public landowners and supporting agencies, is partnering with the 
Hawai‗i State Department of Hawaiian Homelands (DHHL) and DLNR to implement this overall 
program on all their lands which encompasses approximately 3,237 hectares (8,000 acres; Medeiros 
2010), but is currently focused on the DHHL parcel. The LHWRP proposes to manage and restore 
the native ecosystem including dryland forest within this portion of DHHL land in three phases: (1) 
the installation of new fencing and reconstruction of existing inadequate fencing to protect the area 
from non-native ungulates, (2) the removal of ungulates and predators from within the fence line, 
and (3) elimination of invasive weeds and reforestation with native plant species. The LHWRP also 
intends to conduct a baseline surveywithin the parcel for flora and fauna and to determine the 
baseline number of active burrows. These measures are intended to increase Hawaiian petrel adult 
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survival and nesting success on Maui by reducing predation and habitat destruction. These measures 
have been shown to improve petrel breeding success on Maui in Haleakalā National Park (Hodges 
and Nagata 2001; Natividad-Bailey 2009) and elsewhere in the subtropics (Carlile et al. 2003); as 
such, they will contribute to the benefits provided by ongoing recovery efforts on Maui. 

Spring 2011 Reconnaissance Survey 

Auwahi Wind conducted an initial 2-day reconnaissance survey of the Kahikinui Forest Project in 
April 2011. The purposes of this survey, which was knowingly conducted prior to the start of petrel 
nesting activity, were to determine 1) whether petrel nesting is occurring in the Kahikinui Forest 
Project (something that has been suspected but never previously verified); 2) identify general areas 
within the Kahikinui Forest Project where petrel burrows are located; and 3) identify specific 
burrows with active or old signs of petrel use. The reconnaissance survey did confirm that petrels 
are nesting in the Kahikinui Forest Project; surveyors identified 18 burrows with active or old sign 
of petrel use (e.g., droppings, egg shell fragments, feathers, or tracks) and an additional 10 burrows 
without obvious petrel sign (Figure 3.7-6). 

Summer 2011 Focused Surveys 

In June and July, 2011, Auwahi Wind will conduct focused petrel surveys in the Kahikinui Forest 
Project. During this summer period, petrels will have returned to the breeding colony, enabling 
Auwahi Wind to verify the location of currently active petrel burrows, and then delineate an area 
within the Kahikinui Forest Project that contains a sufficient number of currently active burrows 
that can effectively be managed to improve breeding success. Based on the reconnaissance survey, 
Auwahi Wind estimates that an area of approximately 81 hectares (200 acres) ultimately will be 
managed pursuant to the Project HCP (Figure 3.7-6).  

Determination of the Size of the Colony to be Managed 

Auwahi Wind evaluated population and net benefit projections under scenarios with and without 
predator control. This was done by (1) taking into account the current estimated size of the breeding 
population, (2) estimating the population size over the Project‘s operation period of 20 years, (3) 
comparing the difference between the population size with and without predator control each year 
over the operating period, and then (4) determining, based on the number of petrels needed for each 
tier of mitigation, how many years of predator control are required (see the Project HCP for details 
and assumptions for the population model). 

Tetra Tech performed an iterative series of analyses and determined that implementing a predator-
control plan for a population of 25 breeding pairs (33 active burrows) will provide a net benefit 
sufficient to mitigate all potential take at the Tier 1 and Tier 2 levels by years 2 and 5 of 
implementation, respectively (see Table 6-5a of the Project HCP). Predator control for a population 
of 48 breeding pairs (64 active burrows) will provide a net benefit sufficient to mitigate take at the  
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Tier 3 level over the life of the permit (i.e., by year 20; see Table 6-5b of the Project HCP). Tetra 
Tech has evaluated mitigation based on a 20-year period because this is likely to be the period when 
the wind farm is in operation. 

Breeding Colony Habitat Management and Predator Control 

Predator control has a positive impact on the survival of adult and young petrels and can be 
accomplished through trapping or installation of predator-proof fencing. Even an individual 
predator can be extremely destructive to a population of colony-nesting seabirds given the long 
lifespan, low annual productivity, and other reproductive characteristics of these species which make 
the replacement of depredated adults a slow process (Simons 1984). Predation accounted for 
approximately 41 percent of all bird and egg fatalities documented between 1961 and 1996 in 
Haleakalā National Park (Hodges and Nagata 2001). Similarly, annual monitoring of nests at 
Haleakalā National Park has shown that predation by cats and mongooses causes more than 60 
percent of all egg and chick mortality in some years (Simons 1998 as cited in Carlile et al. 2003). Rats 
also prey upon Hawaiian petrels and their eggs. Predator removal has been shown to both improve 
petrel nesting activity and nesting success, as well as adult survival (Hodges and Nagata 2001). 
Simons (1984, 1985) found that annual adult survival ranged from 0.80 with extreme predation to 
0.93 when the adults were undisturbed.Mitigation will either be based on the installation of a 
predator-proof fence or predator trapping, the details of which will be outlined in a separate petrel 
management plan which will be created and finalized by fall 2012. The final mitigation option will be 
chosen after the summer petrel survey because the spatial arrangement of active petrel burrows will 
dictate which option is logistically feasible (i.e., costs, topographical challenges, weather-related 
fencing concerns, access concerns, visual resources concerns). Auwahi Wind will initiate predator 
control on the parcel of the Kahikinui Forest Project that contains the required number of burrows 
for both Tier 1 and Tier 2 to ensure a net benefit, as demonstrated by the population projection, and 
may include Tier 3 depending on burrow distribution. Based on the reconnaissance survey, Auwahi 
Wind estimates that an area of approximately 80 hectares (200 acres) ultimately will be managed 
pursuant to the Project HCP (Figure 3.7-6, Option 1). A second option was also depicted on Figure 
3.7-6 to account for a likely worst-case scenario with respect to potential environmental impacts. 
The actual boundary of the fence within the Kahikinui Forest Project, if used, that will be managed 
will be delineated based on the results of these summer focused surveys and will be included in the 
final petrel management plan. 

If the fencing option is implemented, the fence will be 1.8 to 2.1 meters (6 to 7 feet) above ground 
level with three strands of white polytape incorporated into the fence where the fence poses a 
potential flight hazard to seabirds (e.g., ridge lines). Figure 3.7-7 depicts the type of predator-proof 
fence proposed for the Kahikinui Mitigation Site. Installation details are provided below in Section 
3.7.2.7.  

Eradication of predators within the fence line will be conducted using live traps on a 250-meter 
(820-ft) grid or other appropriate arrangement during the breeding season for 1 to 2 years until 
eradication is complete.  Given that frequent trap checks must be conducted to ensure the welfare of 
trapped animals and avoid take of seabirds, and that regular physical checks by foot may not be 
feasible due to the remoteness of the site, traps would be fitted with a telemetered trap-signaling 
device.  This system, which involves fitting each trap with a radio transmitter, battery, and antenna, 
enables remote daily trap checking via reception of a radio signal. The absence of a radio signal 
indicates a sprung trap or an equipment failure requiring maintenance (Benevides et al. 2008).   
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Figure 3.7-7. Depiction of the Type of Predator-proof Fence Proposed for Kahikinui 

During the non-breeding season, alternative methods such as hunting may be used to complete the 
eradication if necessary.  Based on NPS experience, up to 2 years of this intensive cat and mongoose 
control may be necessary to complete the initial eradication of these species within the fence line 
(Greenlee pers. comm. 2011).  If predator-proof fencing is installed, the fence will provide predator 
control for the life of the Project, and therefore benefits will continue over 20 years. 

If consultations with fencing experts indicate that construction of a fence around the petrel colony is 
not feasible due to topographic or other constraints, Auwahi Wind will initiate predator trapping 
within the colony.  Based on conversation with the USFWS, predator trapping alone may require 
more burrows to achieve a net benefit than with the installation of a predator-proof fence.  If the 
trapping-only option is implemented, trapping and monitoring protocols will follow the protocols 
established by the NPS for managing the Haleakalā National Park colony (Bailey pers. comm. 2010; 
Hodges and Nagata 2001).  As outlined above, trapping will be conducted using live traps on a 250-
meter grid or other appropriate arrangement. Traps will either be checked to ensure the welfare of 
trapped animals and avoid take of seabirds or traps will be fitted with a telemetered trap-signaling 
device. Trapping will be conducted for 20 years unless results indicate trapping is no longer required 
for this population. In addition, the benefits of trapping are likely to carry beyond the trapping 
period because of the time delay before additional cats and mongoose move into the area (Bailey 
pers. comm. 2010). The mitigation timeline is outlined in Table 3.7-9.  

A draft petrel management plan and monitoring design will be provided to USFWS and DOFAW 
prior to the issuance of the ITP. The plan will be finalized within 1 year of commercial operation. 
Updates on this management plan will be provided as part of the annual report.  
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Table 3.7-9. 
Petrel Mitigation Timeline  

Date Event 

Summer 2011 Petrel burrow surveys 

Fall 2011 Identify specific mitigation area and predator control method 

March 2012 Project construction initiated 

Fall 2012 Finalize petrel management plan 

December 2012 Project in commercial operation 

Winter 2012-2027 Initiate and execute predator management and monitoring  

 

Monitoring 

Burrows will be monitored following NPS methods. Auwahi Wind will evaluate the number of 
active burrows and reproductive success on their mitigation parcel. Monitoring will occur annually 
for the first 3 years. An additional 5 years of monitoring will occur at certain points during the life of 
the mitigation. Actual survey years will depend on information gathered from the initial 3 years and 
other information gained about petrel biology. 

Net Benefit to the Hawaiian Petrel 

The Kahikinui Forest Project is a long-term effort that, among other goals, seeks to protect and 
enhance existing petrel colonies, and create and restore petrel habitat on Maui. Largely through the 
implementation of predator control measures within the Kahikinui Forest Project, Auwahi Wind‘s 
mitigation strategy is projected to result in the net production of individual adult petrels within 20 
years of mitigation initiation, thereby offsetting potential take. A net benefit to the species will be 
realized by these mitigation efforts because new immigrating adults recruiting into the focal colony 
will be producing offspring that have not been accounted for in the population projections. In 
addition, components of the mitigation efforts (e.g., installation of predator-proof fencing and 
predator eradication) may continue to benefit the focal colony beyond the term of the ITP/ITL.  

The assessment of potential impacts assumes that all WTGs will operate continuously (24 hours a 
day, 7 days a week), and the proposed mitigation measures are based on those potential impacts. 
However, the WTGs are expected to be curtailed (turned off) on a regular basis between 
approximately 11 p.m. and 6 a.m. (or 29 percent of a 24-hour day) due to the low demand for power 
from MECO during that time period. This time period partially overlaps with the timing of peak 
petrel movement activity through the Project (Hamer 2010a). As a result, the actual amount of take 
caused by the WTGs likely will be less than estimated in the Project HCP. 

Costs 

Ultimately the location, length, and configuration of the fence and the configuration of the trapping 
grid will depend on the distribution of burrows within the colony, topographic and substrate 
characteristics of the site, and other logistics with the objective being to avoid any adverse impacts 
to the colony. Costs will be provided in the Draft HCP for the Project. Auwahi Wind will initiate 
petrel mitigation activity within 30 days of permit issuance.  
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Contingencies 

In the event that the Kahikinui Forest Project parcel does not contain a sufficient number of 
burrows to satisfy mitigation requirements for Tier 1, or if measured benefits are not enough to 
cover take under Tiers 2 or 3, should these levels be triggered, Auwahi Wind will focus mitigation 
efforts on one or more of the alternate mitigation sites in consultation with the USFWS and 
DOFAW. Selection of site and mitigation focus will depend on agency recommendations and 
timing, such that Auwahi Wind mitigation activities will integrate with and enhance ongoing 
management actions at the selected site.  

ATST Mitigation Site-Predator Control: If the predator control cannot be implemented or if Tier 3 
mitigation is required, Auwahi could assume management of the ATST mitigation parcel after their 
mitigation responsibilities have been met (ATST 2010). The ATST site is located on the leeward 
slope of Haleakalā adjacent to the Kahikinui Forest Project parcel and currently supports 164 
burrows (Greenlee pers. comm. 2011). As described in the ATST HCP, the ATST mitigation area 
will be fenced with ungulate-proof fence, ungulates removed from within the fence line, and 
predator control and monitoring efforts completed. Predator control consists of short-term cat 
trapping and rodent control around the petrel colony (ATST 2010). The ATST HCP assumes that 
with the implementation of these mitigation measures a net benefit for petrel take under the 
associated ITP/ITL will be reached 6 to 10 years after construction. At that point, the ATST project 
would no longer be required to continue cat trapping and burrow monitoring efforts. Under this 
alternative scenario Auwahi Wind would take over these mitigation activities at the ATST site once a 
net mitigation benefit for that project has been reached. This alterative could be implemented if Tier 
3 mitigation is required. It is assumed that annual fence monitoring, burrow monitoring, and 
predator control would be comparable to annual costs established for the Kahikinui Forest Project. 
The duration of ongoing maintenance and monitoring would be determined based on the level of 
mitigation required in coordination with the USFWS and DOFAW. 

ATST Mitigation Site-Fence Modification: Another alternative if the predator control cannot be 
implemented is that Auwahi Wind will provide funding to upgrade the ungulate fencing to predator 
control fencing. If ATST‘s 164 burrows are fenced, then there will be an increase in petrels during 
the first 10 years above that expected from predator trapping as modeled by ATST when using vital 
rates suggested by USFWS (Greenlee pers. comm. 2011). 

Additional Management Activities at the Kahikinui Forest Project: If additional mitigation is 
required for Tier 3, Auwahi Wind will consider implementing rat control at the Kahikinui Forest 
Project in order to increase the reproductive success of the petrels, thereby reducing the number of 
active burrows required for mitigation. If this contingency is implemented, Auwahi Wind assumes it 
would be covered by the Programmatic EIS currently in preparation to permit broadcast rodenticide 
application. Broadcast aerial rodenticide is expected to be more effective and result in fewer 
disturbances to petrel colonies than maintaining a rat bait grid (Greenlee pers. comm. 2011). Under 
this contingency, approximately $50,000 would be provided for a one-time application of aerial 
rodenticide at the colony and a surrounding 1,000-meter (305-foot) buffer. Subsequent years of 
rodenticide use may be needed. 

Haleakalā National Park: Another alternative for petrel mitigation would be to provide funding or 
assist the NPS with management and monitoring efforts of the Hawaiian petrel colony in the crater 
or another more remote location within Haleakalā National Park. Under this option, Auwahi Wind 
would contribute funds toward or assist with implementing predator control and monitoring. 
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Trapping and monitoring protocols will follow the protocols that have already been established by 
the NPS for managing the colony and being implemented (Hodges and Nagata 2001; Bailey pers. 
comm. 2010). Annual costs are assumed to be comparable to those established for the Kahikinui 
Forest Project. 

DOFAW Pooled-partnership Funding: Should a DOFAW pooled-partnership restoration funding 
opportunity for petrel mitigation at the Kahikinui Forest Project become available during the term 
of the Project HCP, Auwahi Wind will also consider contributing an agreed-upon amount to the 
partnership in lieu of petrel mitigation at the Kahikinui Forest Project. Auwahi Wind‘s mitigation 
strategy for petrels, although still being developed in cooperation with the USFWS and DOFAW, is 
anticipated to include the contribution of funds toward fence construction, baseline burrow 
monitoring, ungulate removal, predator control, or a combination thereof to be implemented by the 
LHWRP or other cooperating entities. The mitigation activities and associated level of funding will 
be applied so that they are commensurate with each of the three tiers of take. By increasing adult 
survival and nesting success or conducting research or monitoring, all of the options being 
considered and presented below will result in a net benefit to the species as required under Hawai‗i 
state law. 

Mitigation for Newell’s Shearwater and Nēnē  

Auwahi Wind will implement mitigation measures as described and required in the HCP and 
ITP/ITL. The HCP is being developed in cooperation with the USFWS and DOFAW. The 
mitigation measures will be commensurate for the level of take for each species and provide a net 
conservation benefit to each species. As part of the state and federal HCP approval process, the 
draft HCP will be available for public comment in 2011. 

The recovery plan for nēnē (USFWS 2004) lists protection and management of habitat, research, 
establishment of additional populations, captive breeding, and outreach and education as recovery 
actions needed to address these limiting factors. Therefore, as recommended by USFWS and 
DOFAW, Auwahi Wind will contribute $25,000 to DOFAW to conduct predator control at 
Haleakalā Ranch or to the NPS to support egg and gosling rescue at Haleakalā National Park. 
Predator control at Haleakalā Ranch will help DOFAW establish the nēnē being introduced to this 
area. Nēnē are particularly vulnerable to predation during nesting and before the goslings fledge. The 
nēnē population at Haleakalā National Park is subject to high predation of eggs and goslings. In 
addition, because of adverse weather conditions at Haleakalā National Park, many eggs and goslings 
are lost to inclement weather. Funds to support egg and gosling rescue at Haleakalā National Park 
would help the NPS better address these issues. This contribution of $25,000 is commensurate with 
the requested take of 5 nēnē over the 25-year permit term. These management activities will 
contribute to reversing trends in the declining nēnē population, and therefore will provide a net 
benefit to the species. 

Mitigation for Potential Impacts to the Blackburn’s Sphinx Moth and Yellow-faced Bee 

Auwahi Wind will implement mitigation measures as described and required in the HCP and 
ITP/ITL. The HCP is being developed in cooperation with the USFWS and DOFAW. The 
mitigation measures will be commensurate for the level of take and provide a net conservation 
benefit to each species. As part of the state and federal HCP approval process, the draft HCP will be 
available for public comment in 2011. 
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Auwahi Wind anticipates that direct impacts to larvae and adult Blackburn‘s sphinx moths will be 
avoided to the maximum extent possible but that indirect impacts to individuals could occur. 
Mitigation for Blackburn‘s sphinx moth was developed based on permanent habitat impacts. This 
proposed mitigation is consistent with the measures identified in the USFWS‘ recovery plan for this 
species (USFWS 2005c). The specific mitigation measures and calculations for mitigation impacts are 
outlined below. 

The Recovery Plan lists planting of ‗aiea as a conservation action for the Blackburn‘s sphinx moth 
(USFWS 2005c). Therefore, Auwahi Wind will provide funding to the LHWRP for ‗aiea outplanting 
in the Auwahi Forest Restoration Project, where the moth is already known to occur (USGS 2006). 
The LHWRP will restore dryland forests, which will benefit native wildlife in general, and will 
enhance fitness for Blackburn‘s sphinx moth by planting approximately 250 stems of ‗aiea per acre 
of mitigation.  

Mitigation calculations were based on Blackburn‘s sphinx moth and botanical surveys conducted in 
March and April 2011 (see discussion above under Blackburn‘s sphinx moth impacts above for 
details). Impacts of the project to Blackburn‘s sphinx moth occur on degraded habitats, some of 
which include remnant native plants. Pursuant to guidance from the USFWS, impact acreage was 
separated into either permanent disturbance based on the presence or absence of native plants 
adjacent to the permanent impacts (Greenlee pers. comm. 2011). Based on this separation, Auwahi 
Wind will mitigate by providing funding to restore native host trees at a ratio of 0.08 restored ha (0.2 
acre) for every hectare of permanent impact to in the absence of native plants. Thus, the 11.2 
hectare (27.7 acres) of permanent impact will result in 2.2 hectare (5.5 acres; 27.7 acres x 0.2 = 5.5 
acres) of mitigation. Vegetative communities adjacent to native host plants will be mitigated at the 
rate of 0.8 hectare (2 acres) for every acre of permanent impact. Thus, the 0.1 hectare (0.3 acre) of 
permanent impact will result in 0.2 hectare (0.6 acre; 0.3 acre x 2 = 0.6 acre) of mitigation for a total 
of 2 hectares (6 acres) of habitat restoration. 

Auwahi Wind will provide $144,000 (6 acres x $24,000 per acre) to the LHWRP to restore 2 hectares 
(6 acres) of dryland forest at the Auwahi Forest Restoration Project. The restoration of native 
habitat at the Auwahi Forest Restoration Project will mitigate any potential direct or indirect impacts 
associated with the Project and will provide a net benefit for the Blackburn‘s sphinx moth by 
protecting and enhancing suitable habitat. The initial payment for the first 1 hectare (3 acres) of 
restoration will be made to the LHWRP within 30 days of permit issuance and the remaining funds 
paid by year 2. The 2 hectares (6 acres) would be planted within 3 years of the payment to the 
LHWRP.  

Net Benefit to the Blackburn’s Sphinx Moth 

The mitigation will provide a net benefit because the noxious tree tobacco is being replaced by the 
native ‗aiea. ‗Aiea is considered superior to the non-native host plant because it is more resistant 
during drought conditions and is longer lived than tree tobacco (USFWS 2005). In addition, the ‗aiea 
will be planted in the Auwahi Forest Restoration Project, which provides a variety of nectar species, 
including those used by the yellow-faced bee. Through natural regeneration on this land, benefits 
from this mitigation should occur beyond the lifespan of this Project. 
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3.7.2.7 Impacts of HCP Mitigation 

This section evaluates the potential environmental impacts of mitigation measures proposed under 
the project HCP at the Waihou Mitigation Area, Kahikinui Forest Project, and Auwahi Forest 
Project.  

Detailed consideration is given to those resources with the potential for environmental impacts. 
Resources that would not be affected by HCP mitigation include climate; geology and topography; 
natural hazards; hazardous and regulated materials and wastes; socioeconomics and environmental 
justice; and public infrastructure and services.  

Information on the affected environment within the proposed mitigation site at Kahikinui was 
derived in part from the Final Environmental Assessment for the Kahikinui Koa Preservation and 
Restoration project (DOFAW portion of the Kahikinui Forest Project adjacent to DHHL land; 
DOFAW 2004) and the Leeward Haleakala Watershed Restoration Partnership Management Plan 
(covers both DHHL and DOFAW lands; LHWRP 2006). Relevant information is summarized here 
as appropriate. Information on the existing conditions at the ATST mitigation site, a contingency 
mitigation option for petrels, is provided in the recent environmental assessment for the ATST HCP 
(NSF 2010).  

Existing conditions within Haleakala Ranch, where funding for nēnē  mitigation would be applied, 
as well as an assessment of nēnē recovery measures are described in the ―Safe Harbor Agreement 
for the Reintroduction of Nene to the Haleakala Ranch‖ (Haleakala Ranch Company et al. 2009). 
Because the activities to which Auwahi Wind would contribute funding for nēnē mitigation have 
already been authorized, impacts to the Haleakalā Ranch associated with implementation of the 
HCP are not addressed further here. Likewise, the petrel contingency mitigation option of 
conducting or funding predator control in Haleakalā National Park is not addressed further here 
because these activities would fall under the Park‘s ongoing monitoring and management program. 
As noted above, if rat control were to be implemented at Kahikinui (a petrel contingency mitigation 
option) Auwahi Wind assumes it would be covered by the Programmatic EIS currently in 
preparation to permit broadcast rodenticide application. Therefore, this mitigation option is not 
addressed further. Finally, contribution of funds towards research (Tier 2 bat mitigation) or towards 
a DOFAW pooled partnership (a petrel contingency mitigation option) is not addressed further 
because this action would have no environmental impact. 

Description of Implementation of Mitigation and Monitoring Activities 

This section describes the logistics of implementing the mitigation measures and monitoring 
activities proposed under the HCP.    

Installation of Ungulate-proof Fencing and Restoration at the Waihou Mitigation Area 

Under Tier 1, fence retrofitting around the Duck Ponds (approximately 2,435 linear meters [7,990 
linear feet]) and Cornwell Spring (approximately 1,620 linear meters [5,315 linear feet]) parcels 
would involve increasing their height to make them ungulate-proof. A fence retrofitting activities 
would occur in an approximately 1.5-meter (5-foot) wide area along the boundary of the existing 
fences. Vegetation removal is anticipated to be minor, but  would occur if vegetation inhibits 
retrofitting of the fence. This would result in a total area of approximately 0.4 hectare (0.9 acre) and 
0.3 hectare (0.6 acre) where ground disturbing activities could occur associated with the Duck Ponds 
and Cornwell Spring fences, respectively. As noted above, retrofitting the fence around the 
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Kaumaea Loko parcel will have been completed prior to the issuance of the ITP/ITL and therefore 
no additional disturbance would be associated with this fence. Tier 3 bat mitigation, should it be 
triggered, would focus on one or more alternative mitigation sites. The first option would involve 
retrofitting the existing cattle fence around all or part of the Pu‗u Makua parcel (approximately 4,008 
linear meters [13,150 linear feet]), would result in an additional 0.6 hectares (1.5 acres) of ground 
disturbance near the fenceline. The 45-meter (148-foot) buffer along the outside of all the fence 
lines, which would be maintained in pasture by grazing, is currently grazed and therefore would not 
result in additional disturbance to vegetation. 

Retrofitting would involve topping the existing 1.2-meter (4-foot) tall hog wire fence with ungulate-
proof hog wire mesh, resulting in a 2.4-meter (8-foot) high fence. The existing ―T‖ posts would be 
replaced where needed with galvanized steel ―T‖ posts of up to 3 meters (10 feet) in length. Fence 
posts would be driven into the ground to a depth of approximately 0.3 to 0.6 meters (1 to 2 feet), 
resulting in a fence height above ground of approximately 2.4 meters (8 feet). At corners or sharp 
bends in the alignment, gates, abrupt slope changes larger diameter (i.e., 10.2 cm [4 inch]) posts 
made of wood or metal pipe may be required for reinforcement. To prevent the ingress of ungulates, 
deer gates 2.4 meters (8 feet) high would be required in places where existing ranch roads cross the 
fence lines.  

New fence material would consist of 2.4-meter (8-foot) tall ungulate-proof hog wire with no barbed 
wire strands, which typically has a mesh size of less than 15.2 centimeters (6 inches). The mesh 
would be attached to the fence posts using steel clips, staples, or similar fixtures. If necessary, in 
places where the ground surface is irregular, resulting in gaps at the bottom of the fence, an 
additional mesh apron may be attached to the fence which would drape over the ground to prevent 
animals from passing under the fence.  

All clearing and other construction activity associated with fence retrofitting would occur along an 
existing fence line; therefore, impacts to sensitive plants or archaeological and cultural features 
would be negligible given that the area has been previously disturbed. It is anticipated that there may 
be some sections of fence that require full replacement; however, new fencing would be placed in 
the same location as the existing fence. Fence materials (posts and wire) would be transported to the 
Waihou Mitigation Area by flatbed truck to the staging area using existing ‗Ulupalakua Ranch roads. 
It is assumed that no widening or improvements of the roads would be required before the fence is 
installed. 

Upon completion of the ungulate-proof fences, ungulates would be removed from within the 
fenceline. Methods may include hunting or trapping. The enclosed areas would then be outplanted 
with native trees and understory vegetation. Herbicides may also be used to prevent the 
establishment of invasive vegetation.  

Predator Control at the Kahikinui Forest Project 

As noted above, petrel mitigation at Kahikinui will either be based on the installation of a predator-
proof fence or predator trapping. The actual location of a fence, if used, will be determined by 
burrow locations identified during the summer 2011 focused surveys. The corridor along the fence 
line where installation activities would occur would be approximately 1.8 meters (6 feet) wide and 
3,790 to 3,926 meters (12,460 to 12,880 feet) long, depending on the alignment selected, enclosing 
an area of approximately 81 hectares (200 acres). Vegetation, if present, would be cleared within this 
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area. This would result in an area of approximately 0.8 hectare (2 acres) where ground disturbance 
would occur. 

The predator-proof fence design has three main elements: base fence, predator-proof mesh and 
skirt, and predator-proof rolled hood. The base fence provides the structural strength and 
framework on which predator-proof components may be added, and will be made of posts and 
stays, with stainless steel wires and fastenings. A hexwire mesh will be added with a mesh small 
enough to exclude mongoose- and cat-sized predators. The rolled hood will consist of another wire 
mesh placed on top of the fence to prevent animals from climbing over the fence.  

Information on site preparation and fence installation was provided by the NPS for a predator-proof 
fence similar to that proposed at the Kahikinui Forest Project (Hu pers. comm. 2011). Additional 
details specific to the Kahikinui Forest Project will be provided in the Project HCP following 
completion of the summer petrel surveys and consultation with a fence contractor. Site preparation 
for fence installation depends on substrate. On solid pahoehoe, within the cleared corridor the 
bottom edge of the hexwire would be secured tightly over the pahoeho surface with anchor nails 
inserted into drilled holes and secured with adhesive. On a‘a, within the cleared corridor 
sledgehammers would be used to level a 0.6-meter (2-foot) wide path over the a‘a following the 
fence alignment. Broken a‘a would then be excavated and used as backfill to bury the bottom edge 
of the hexwire. Finally, on soil or cinder substrates, within the cleared corridor a 30- to 46-
centimeter (12- to 18-inch) deep trench would be excavated to bury the bottom edge of the hexwire. 
Excavated materials would be used to backfill the trench.. No material would be imported from off-
site; only soil and rock from within the planned fence corridor will be utilized. Poles would be 
installed in 4 by 31 centimeter (1.5 inch by 12 inch) holes pre-drilled with handheld gas-powered 
rock drills and buried approximately 20 to 53 centimeters (8 to 21 inches) deep in pahoehoe or 
approximately 46 to 56 centimeters (18 to 22 inches) deep in a‘a, cinder, or soil.  

Access to the Kahikinui mitigation site would be via existing roads on NPS and/or DHHL lands. 
Fence materials and equipment would be delivered by truck to a designated helicopter landing sight 
and then flown by helicopter to the fence corridor.. 

Archaeological and botanical surveys would be conducted along the proposed fence line prior to 
construction. The final alignment of the fenceline will be based on the results of these surveys to 
ensure that archaeological features, petrel burrows, listed plants, or other sensitive features are 
avoided. To avoid impacts to petrels from fence construction activity, it is anticipated that 
helicopters would begin delivering materials to the staging areas between November and February 
when petrels would not be present in the Kahikinui Forest Project and therefore would not be 
exposed to helicopter noise. Post driving and fence installation would occur when birds are off 
island; however, minor activities that would not disturb nesting petrels would occur throughout the 
rest of the year. Fence work would occur during daylight hours. 

Predator trapping would involve placement of traps on a 250-meter (820-foot) or similar appropriate 
grid within and adjacent to the colony. The placement of traps would be based on topography, 
access, and the location of burrows, to avoid disturbance or other adverse impacts to petrels. To 
minimize impacts to petrels, the traps would be checked daily either physically or using a radio 
transmitter device as described above. If a petrel were to be captured in a trap, the trap would be 
resituated to minimize the likelihood of any additional capture. Vehicles would not be used to access 
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traps located away from the existing road system. Animal disposal would be consistent with ethics 
protocols required by the State. 

ATST Fence Upgrade Contingency:  
The existing ungulate-proof fence surrounding the 328-acre ATST mitigation site is approximately 
1.5 meters (5 feet) high and approximately 4,300 meters (14,107 feet) long, connecting the existing 
fence at the western edge of Haleakalā National Park. Prior to construction the fenceline had been 
surveyed for archaeological and biological resources. Auwahi Wind would upgrade this fence to a 
predator-proof fence that would be similar in function and appearance to the predator-proof fence 
proposed for Kahikinui. Materials and methods would be similar to those described above for the 
proposed Kahikinui fence; however, retrofitting existing posts would be used to the extent possible 
and all fence work would occur along the existing fenceline which has already been disturbed. 
Ground disturbance would be necessary for the installation of new or replacement fence posts. 
Transport of materials and site access would be consistent with that described in the environmental 
assessment for the ATST HCP (NSF 2010). 

ATST Predator Control Contingency:  
The ATST HCP includes predator control for cats, mongooses, and rats within the petrel colony in 
the ASTS mitigation site. Predator control is currently implemented prior to and throughout the 
petrel breeding season, beginning when the birds return to Haleakalā in February until they leave in 
November. Traps would be checked on foot and animal disposal would be consistent with ethics 
protocols required by the State. Consistent with current management, no vehicles would be driven 
off-road. 

Dryland Forest Restoration at the Auwahi Forest Restoration Project 

Restoration would include outplanting of native vegetation and other vegetation treatments within a 
fenced enclosure. Methods would be the same as for previously conducted for the Auwahi Forest 
Restoration Project (USGS 2006). The LHWRP will restore dryland forests, which will benefit 
native wildlife in general, and will enhance fitness for Blackburn‘s sphinx moth by planting 
approximately 250 stems of ‗aiea per acre of mitigation. 

Monitoring and Reporting 

Bat and petrel monitoring are described above in Section 3.7.2.6 and would be conducted according 
to approved protocols. A post-construction monitoring plan would be implemented as a means to 
document impacts to the Covered Species as a result of operation of the Auwahi Wind Project, and 
to ensure compliance with the authorized provisions and take limitations the ITP and HCP 
(Appendix D of the HCP). Based on the results of post-construction monitoring, avoidance and 
minimization measures as outlined in the HCP adaptive management strategy could be modified, or 
additional measures implemented, as necessary, should project effects differ substantially from what 
was anticipated. Results of monitoring would provide the basis for estimating project-related take 
and therefore would also be used to inform the implementation of the HCP mitigation strategy.  

Key components of the post-construction monitoring plan include: 

 Use of Auwahi Wind technical staff and/or third-party contractors trained by experienced 
biologists with expertise in wind turbine-bird/bat interaction studies and implementing wind 
energy post-construction monitoring protocol; 
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 Standardized carcass searches conducted during the initial 2-year post-construction 
monitoring period under the operating wind turbines approximately once per week from 
March through September and then two times per week during the petrel fledging period in 
October and November (8-week period). In December to February, surveys would be 
conducted monthly and thereafter as determined necessary based upon the initial 
monitoring. Search intensity may be modified based on the result of the initial monitoring 
period; 

 Carcass removal and searcher efficiency trials to adjust observed fatality numbers for bias 
associated with the removal of carcasses by scavengers or other means and the ability of 
searchers to locate carcasses, respectively; 

 A Wildlife Education and Incidental Reporting Program for reporting incidental 
observations of Project-related fatalities within the wind farm site and the generator-tie line 
made by on-site staff; and 

 Downed Wildlife Protocol for the recovery, handling, and reporting of downed wildlife. 

Auwahi Wind proposes a long-term monitoring approach consisting of periodic comprehensive 
monitoring followed by interim years of less intensive monitoring. Comprehensive monitoring 
would occur every 5 years after the initial 2-year intensive sampling period (i.e., years 7, 12, 17, and 
22), resulting in a total of 6 years of comprehensive monitoring during the life of the Project. During 
comprehensive monitoring years, searcher efficiency trials and carcass removal trials would be 
conducted to determine if any variables have changed over time and if any modifications to search 
frequency are required. During interim years, assuming trends in the monitoring data provide 
confidence in the estimate of take, the monitoring effort would be reduced to conducting systematic 
carcass surveys on a monthly or other less frequent basis. 

Impacts Analysis 

Soils 

Soils found in the upper elevations of the Kahikinui Forest Project consist of the cinderland (rCI; 
NRCS 2011). Soils in the Waihou Mitigation Area consist of the Kaipoipoi loam (KDIE; Cornwell 
Spring and Kaumaea Loko parcels), Uma loamy coarse sand (UMF; Duck Ponds and Pu‘u Makua 
parcels), very stony land (rVS; Pu‘u Makua parcel), and lava flows (rLW; Puu Makua parcel) (NRCS 
2011). Soils in the Auwahi Forest Restoration Project consist of Pu‘u Pa very stony silt loam (PZVE; 
NRCS 2011). The Kaumaea Loko, Cornwell Spring, and a portion of the Pu‘u Makua parcels are 
classified by ALISH as ―Other Important Agricultural Land.‖ 

Fence retrofitting at the Waihou Mitigation Area, installation of fencing at the Kahikinui mitigation 
site, and, if selected, fence retrofitting at the ATST contingency mitigation site would result in some 
soil disturbance. However, soil disturbance would be limited to the corridor along the fence lines. 
and no soils would be removed from agricultural production. Retrofitting the fence at the Waihou 
Mitigation Area would not require substantial soil disturbance, except in areas where sections of the 
fence have to be replaced. It is assumed that for the installation of, or upgrading to, predator-proof 
fence at Kahikinui and the ATST contingency mitigation sites, respectively, some soils would be 
excavated (i.e., pulverizing rock) along the fence lines, depending on the substrate. However, all 
would be restored after the fence is installed. .  
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Fence installation at Kahikinui and the ATST contingency mitigation site would likely require the 
use of a helicopter to transport materials to one or more temporary staging areas along the fence 
lines. Fence materials would be transported to the Waihou Mitigation Area via truck to staging areas 
along existing ranch roads or along the existing fenceline. It is assumed that no grading or 
earthmoving would be required for the temporary staging areas. Thus there would be no impact to 
storm water flow at any of the mitigation sites. Minor impacts on soils could occur in association 
with fence installation if soil was lost to erosional forces (i.e., wind, water); however, activities that 
expose soils would be limited and infrequent. Avoidance and minimization measures would include 
implementing standard BMPs for reducing soil erosion including implementation of a TESC plan. 
Moreover, the removal of ungulates from within the fence lines would prevent soil damage and 
increase soil stability.  

Should trapping be used at the Kahikinui Mitigation area rather than fencing, or implemented at the 
ATST contingency mitigation site, there is some potential for movement of soils while traversing 
between the traps. However, this is expected to be negligible. 

Outplanting of native trees and other species at the Waihou and Auwahi Forest Project mitigation 
areas would require soil disturbance but the soils would be placed back around the planting after 
installation. The restoration of native vegetation would ultimately stabilize soils and enhance habitat 
for other native species. This would reduce the potential for water- or wind-related soil erosion. 
None of the other mitigation activities proposed would impact soils.  

Hydrology and Water Resources  

The portion of the Kahikinui Forest Project where petrel mitigation is proposed is in the Kipapa 
watershed. The Auwahi Forest Project and the southeastern portion of the Waihou Mitigation Area 
are in the Kanaio watershed. Most of the Waihou Mitigation Area is in the Wailea watershed. These 
watersheds range in size 486 hectares to 8,903 hectares (1,200 acres to 22,000 acres); perennial 
streams do not occur in these watersheds (Hawaii Institute of Marine Biology 2006). A few natural 
springs and created ponds occur within the Waihou Mitigation Area; however, there are no wetlands 
or other perennial surface water features within any of the mitigation sites. 

The western half of the Kahikinui Forest Project and the eastern portion of the Pu‘u Makua parcel 
of the Waihou Mitigation Area are located in the Lualailua aquifer subunit (aquifer code 60603) of 
the Kahikinui aquifer unit (aquifer code 606) which has a sustainable yield of 11 MGD (CWRM 
2008). The Laulailua aquifer consists of an upper unconfined aquifer and lower basal aquifer; both 
are suitable sources of drinking water with moderate to high vulnerability to contamination (Mink 
and Lau 1990). The eastern half of the Kahikinui Forest Project is located in the Nakula aquifer 
subunit (aquifer code 60602) of the Kahikinui aquifer unit which has a sustainable yield of 7 MGD. 
The Nakula subunit consists of an unconfined basal aquifer, an unconfined high-level perched 
aquifer, and an unconfined upper dyke impounded aquifer (Mink and Lau 1990). The western 
portion of the Waihou Mitigation Area is located in the Kamaole aquifer (aquifer code 60304) of the 
Central hydrologic unit (aquifer code 603), which has a sustainable yield of 11 MGD (CWRM 2008). 
The Kamaole subunit consists of an upper dyke impounded aquifer and a lower basal unconfined 
flank aquifer. The upper unconfined aquifer has potential drinking water use and has a moderate to 
high vulnerability to contamination. The basal aquifer is not used as a drinking water source (Mink 
and Lau 1990). 
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None of the measure to be implemented under the HCP would directly impact hydrology because 
they would not involve changes to water bodies, impacts to drainage features, increased water use, 
or the creation of new impervious surfaces. Ground disturbing activities associated with fence 
installation at the Waihou and Kahikinui mitigation sites and the ATST contingency mitigation site 
have the potential to impact water quality through surface water runoff; however, activities 
associated with fence retrofitting or installation would follow standard BMPs for minimizing erosion 
and spill prevention, thereby reducing any potential water quality impacts.  

Fencing and the removal of ungulates at the Waihou and Kahikinui mitigation sites would prevent 
further damage to soil and vegetation. Outplanting of native vegetation at the Waihou Mitigation 
Area and Auwahi Forest Project would also reduce the potential for erosion by wind and water 
thereby also reducing the potential for sediment to reach surface waters in the vicinity of the 
mitigation sites. 

The implementation of the HCP would not result in reductions in ground water quantity. No 
irrigation is anticipated to be needed in the Waihou Mitigation Area for outplantings due to 
sufficient rainfall in these elevations. Furthermore, reforestation has been shown to result in 
increased evapotranspiration and lower catchment yields. Over the long-term reforestation efforts 
contribute to accelerated fog drip and reduced erosion (DOFAW 2004). This can positively affect 
the watershed by increasing soil moisture, slowing runoff, and increasing infiltration. These 
processes enhance aquifer recharge and improve water quality. 

Vegetation 

Vegetation in the Auwahi Forest Restoration Project is dominated by the invasive kikuyu grass 
which has replaced the native shrub and fern understory. Forest microhabitats that normally would 
allow natural seedling generation at the site have been destroyed by invasive plants and animals and 
therefore native vegetation occurs primarily in the form of isolated rare plants and fragments of 
remnant native dryland forest. However, ongoing dryland forest restoration has facilitated the 
recovery of native shrubs and trees in portions of the site (USGS 2006).  

The Kahikinui Forest Project, in the upper elevations where mitigation is proposed, consists of 
subalpine vegetation which becomes increasingly degraded with lower elevations into a matrix of 
non-native grasslands, stands of planted non-native trees and a large naturalized stand consisting 
primarily of black wattle (Acacia mearnsii) (LHWRP 2006). The Alpine Rockland subzone occurs 
above about 2,438 meters (8,000 feet) on Haleakala and consists primarily of unvegetated volcanic 
substrates. Haleakalā tetramolopium (Tetramalopium humile), Hawai‗i bentgrass (Agrostis sandwicensis), 
and pili uka (Trisetum glomeratum) appear to be the most abundant species in this zone and Kupaoa 
(Dubautia menziesii) becomes the dominant shrub at the highest elevations (LHWRP 2006). The 
Subalpine Shrubland subzone occurs between 1,829 and 2,438 meters (6,035 and 8,045 feet). Alpine 
mirrorplant (pilo; Coprosma montana), mamane (Sophora chrysophylla), pukiawe (Styphelia tameiameiae), 
and ‗ōhelo ‗ai (Vaccinium reticulatum) are the dominant shrubs within this subzone (LHWRP 2006). 
Vegetation in this mitigation site has been subject to browsing by non-native ungulates including 
goats and pigs. 

The Waihou Mitigation Area consists of pastureland dominated by kikuyu grass. Tree species have 
been planted to varying levels within the four parcels. The Kaumaea Loko and Pu‘u Makua parcels 
are almost entirely pastureland with a small component planted with native trees (5 and 10 percent 
of their acreage, respectively). The Cornwell Spring parcel consists of native koa (Acacia koa) forest 
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(approximately 50 percent), non-native forest dominated by Pacific ash (Fraxinus uhdei; 20 percent), 
and pastureland. Finally, the Duck Ponds parcel is approximately 60 percent forested, dominated by 
Monterey pines (Pinus radiata), with the remaining acres in pastureland.  

Various federally listed plant species have critical habitat in the Kahikinui Forest Project and 
surrounding area (DOFAW 2004). The Kahikinui Forest Project includes critical habitat for crane's 
bill (Geranium arboretum), ko‗oko‗olau (Bidens micrantha ssp. Kalealaha), Hawai‗i silversword 
(Argyroxiphium sandwicense ssp. Macroceph), and māhoe (Alectryon micrococcus). Likewise the Waihou 
Mitigation Area is adjacent to the Kula Forest Reserve where critical habitat for several listed plant 
species has been designated including Hawai‗i silversword, ko‗oko‗olau, ‗oha wai (Clermontia 
lindseyana), Asplenium-leaf diellia (Diellia erecta), and crane‘s bill (USFWS 2010). Therefore both 
mitigation sites have the potential for sensitive plant occurrence. The Auwahi Forest Restoration 
Project also occurs in an area with remnant dryland forest fragments which likely support some rare 
and sensitive plants. 

Fence installation at the Waihou and Kahikinui mitigation sites under the HCP would require 
ground disturbance and therefore, have the potential to clear areas of native vegetation. Retrofitting 
of the Duck Ponds and Cornwell Spring parcels under tier 1 bat mitigation would disturb 
approximately 0.6 hectare (1.5 acres). Should Tier 3 bat mitigation be required, this would result in 
an additional 0.6 hectare (1.5 acres) of ground disturbances associated with retrofitting the fence 
around the Pu‘u Makua parcel of the Waihou Mitigation Area. However, vegetation removal would 
only occur in limited areas along the fenceline where vegetation inhibits fence retrofitting. 
Additionally, within the Waihou Mitigation Area, only very small sections of new fence may be 
required. Installation of the predator-proof fence at Kahikinui would impact up to approximately 2 
hectares (4 acres). However, there is little to no vegetation in much of the upper portions of the 
Kahikinui mitigation site. Vegetation could be disturbed along the existing fence during retrofitting 
at the ATST contingency mitigation site; however all activities would be along the existing fenceline. 
Surveys for rare and sensitive plant species would be conducted in the Kahikinui area and ATST 
contingency mitigation site prior to commencing fence installation to ensure the potential impacts 
would be avoided or minimized.  

Foot traffic and vehicle use associated with petrel monitoring, predator control, and forest 
restoration activities at the mitigation sites, and post-construction monitoring at the wind farm site 
also has the potential to adversely impact listed plant species. Standard BMPs for invasive plant 
management would be implemented to minimize adverse impacts to native vegetation communities 
at all mitigation sites. Gear-cleaning procedures for construction equipment and vehicles would be 
enforced for Auwahi Wind project biologists conducting monitoring and construction contractors to 
reduce the introduction of invasive plant seeds and propagules, as well as arthropods such as exotic 
ants. As part of ongoing post-construction fatality monitoring at the Auwahi Wind Project, foot 
traffic may trample existing vegetation. However, impacts are expected to be temporary and 
negligible. 

Over the long term, restoration activities carried out or funded by Auwahi Wind under the HCP 
would allow native forests to regenerate through long-term protection (i.e., fencing) and/or 
enhancement (i.e., outplanting of native species). Fencing at the Waihou and Kahikinui mitigation 
sites would reduce grazing, browsing, and trampling of native vegetation by ungulates and over the 
long-term would facilitate the regeneration of species associated with native forest and subalpine 
ecosystems, respectively. Additionally, reforestation efforts at the Waihou Mitigation Site and 
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Auwahi Forest Restoration Project have the potential to create or enhance habitat for rare or listed 
plant species by restoring remnant native or degraded ecosystems. Thus, through natural 
regeneration, benefits to vegetation associated with these mitigation measures are anticipated beyond 
the lifespan of the HCP.    

Wildlife 

Wildlife species potentially occurring in the mitigation areas are the same as those potentially 
occurring in the wildlife ROI above. The suite of measures to avoid and minimize impacts to the 
Covered Species described above would also avoid and minimize impacts to other wildlife species. 
Additionally, post-construction monitoring and implementation of the Wildlife Education and 
Incidental Reporting program under the HCP would document project-related impacts to all species.  

In accordance with requirements of HRS § 195D, mitigation carried out under an HCP must result 
in a net benefit to the Covered Species. Mitigation activities proposed in the Kahikinui Forest 
Project, Waihou Mitigation Area, and the Auwahi Forest Restoration Project are intended to protect 
native habitats used by the Covered Species. Thus, they will ultimately have a beneficial impact to 
other native Hawaiian plants and wildlife in these areas. The following describes anticipated impacts 
to wildlife associated with mitigation. 

Fence retrofitting and restoration activities at the Waihou Mitigation Area would result in short-tern 
disturbance due to worker and vehicle noise and ground disturbance, potentially including the 
removal of native vegetation. Impacts to sensitive resources at the Waihou Mitigation Area are 
anticipated to be negligible because the area has been previously disturbed and all activities, 
including replacement of segments of fence, would occur adjacent to the existing fence. Measures to 
further minimize impacts to wildlife and habitat may include implementing standard BMPs for 
reducing soil erosion and the introduction or spread of invasive species; minimizing the area of 
vegetation clearing; and avoiding the removal of potential bat roost trees during the pupping season 
(July 1-August 15).  

Fence installation in the upper elevations of the Kahikinui Forest Project and upgrading the existing 
fence at the ATST contingency mitigation site has the potential to disturb nesting seabirds; 
therefore, prior to commencing work the fence alignments would be surveyed by a qualified 
biologist to document petrel burrows. The fence alignment at Kahikinui would be adjusted 
accordingly to avoid adverse impacts to burrows and fence contractors will be trained to identify 
petrel burrows. Fencing activities at these sites would be timed to occur outside the petrel nesting 
season to minimize noise impacts to nesting birds. To minimize the risk of collision with the fences, 
they would be marked with strips of poly-vinyl tape to increase its visibility. Likewise predator 
control at the Kahikinui Forest Project and the ATST contingency mitigation site also has the 
potential to disturb or result in the accidental trapping of petrels. Traps would be located such that 
impacts to burrows can be avoided and traps would be checked regularly to ensure the risk of 
injuring an accidentally trapped petrel is minimized. Collectively, these measures would minimize 
any adverse impacts to seabirds. 

Minor, temporary disturbance to wildlife would occur in association with mitigation at the Auwahi 
Forest Restoration Project if bats or Blackburn‘s sphinx moths are using the area when outplanting 
occurs. Mitigation at this location would focus on dryland forest restoration, and would include 
planting native plant species preferred by the Blackburn‘s sphinx moth; therefore, implementation of 
this component of the HCP would benefit this and other dryland forest-associated wildlife species. 
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Land Use 

The Auwahi Forest Restoration Project and Waihou Mitigation Area are located on land owned by 
‗Ulupalakua Ranch. The Kahikinui Forest Project is located on a parcel owned by DHHL, which is 
also Conservation District (Resources Subzone) land. The measures to be implemented under the 
HCP would be consistent with existing land uses, plans, and policies. All mitigation activities are 
intended to compensate for any project-related impacts to the Covered Species and were designed to 
complement ongoing conservation efforts.  The Conservation District Use Permit for the Auwahi 
Wind project will also cover the petrel mitigation fence in the Kahikinui Forest Project. Therefore, 
the HCP is consistent with State Conservation District Law. 

Traffic and Transportation 

Access to the Auwahi Forest Restoration Project and Waihou Mitigation Area would be via existing 
‗Ulupalakua Ranch Roads. Access to the Kahikinui Forest Project and ATST contingency mitigation 
site would be via existing roads DHHL or NPS roads the vicinity of the ATST observatory and/or 
Haleakala National Park, with local access likely requiring helicopter transport. 

Fence materials (posts and wire) would be transported to the Waihou Mitigation Area by flatbed 
truck to the staging area, which will be identified prior to conducting work. It is assumed that no 
widening or improvements of the roads would be required before the fence is installed.  

Fence materials and equipment would be delivered to the Kahikinui Forest Project and the ATST 
contingency mitigation site by truck along NPS and/or DHHL roads to a designated helicopter 
landing sight and then flown by helicopter to the fence corridor. To avoid impacts to petrels from 
fence installation activity, it is anticipated that helicopters would begin delivering materials to the 
staging areas between November and February when petrels would not be present in the Kahikinui 
Forest Project and therefore would not be exposed to helicopter noise. Post driving and fence 
installation would when petrels are off-island; however, minor activities that would not disturb 
petrels would occur throughout the rest of the year. Fence work would occur during daylight hours. 
Additional details on fence installation will be provided in the HCP, following completion of the 
June 2011 petrel burrow survey. 

Implementation of the HCP would result in a very minor amount of traffic during fence 
retrofitting/installation and in association with predator control and periodic monitoring at the 
mitigation sites and the wind farm site (post-construction fatality monitoring) over the term of the 
ITP. All predator control and monitoring activities would occur on foot when away from designated 
roads. Therefore, the HCP would have a negligible impact to traffic and transportation. 

Visual Resources 

The visual setting of the mitigation sites is natural. The area surrounding the Auwahi Forest Project 
and Waihou Mitigation Area is agricultural. The landscape of leeward Haleakala where the Kahikinui 
Forest Project mitigation site is located ranges from bare and rugged to forested (DOFAW 2004). 
Scenic value has been reduced in some areas due to the degradation of the native forest ecosystem. 

Implementation of the proposed HCP is not expected to adversely affect visual resources in areas 
affected by restoration activities. Installation of ungulate- or predator-proof fencing at the mitigation 
sites, the only physical structures proposed under the HCP, is consistent with current activities on 
‗Ulupalakua Ranch and in the vicinity of the Kahikinui Forest Project (DOFAW 2004; LHWRP 
2006), and ATST contingency mitigation site. The proposed retrofitted fence at the Waihou 
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Mitigation Area would look similar to an existing ungulate-proof fence at the ‗Ulupalakua Ranch. 
Visual impacts of the retrofitted fence at the Waihou Mitigation Area and the ATST contingency 
mitigation site would be minor given that the mitigation proposed under the HCP involves 
modifying an existing fence.  

Given its location on public land and proximity to Haleakalā National Park, a viewshed analysis was 
conducted to assess the visual impacts of the proposed predator-proof petrel fence at Kahikinui. 
The viewshed analysis was done using the ArcInfo GIS software to determine the area where the 
proposed petrel fence would be visible. As shown in Figure 3.7-8, due to the location of the fence 
downslope from the rim of the crater, the fence would not be visible from Haleakalā National Park 
or most of the leeward slope of Haleakalā. It is important to note that this analysis does not take 
into account the presence of vegetation which may screen the visibility of the fence, the effects of  
atmospheric attenuation (causing visibility to decrease with distance), or the fact that the fence is not 
a solid structure (i.e., like a wall). Therefore, the degree of visibility as depicted in Figure 3.7-8 is 
conservative. Figures 3.7-9a, b, and c show actual visibility of a predator-proof fence like the one 
that would be constructed at Kahikinui from a distance of 40, 80, and 100 meters (131, 262, and 328 
feet), respectively. The predator-proof fence, shown running from left to right in the background of 
the photo, is barely visible at a distance of 100 meters (328 feet). 

Although fencing itself may detract from the scenic value in the immediate vicinity of the mitigation 
areas over the short-term, it is intended to aid in the reforestation. Additionally, outplanting of 
native vegetation at the Waihou Mitigation Area and Auwahi Forest Restoration Project would 
ultimately restore the scenic character of the native Hawaiian ecosystem. Other mitigation measures 
proposed under the HCP would have no impact to visual resources. 
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Figure 3.7-9a. Visibility of a Predator-proof Fence at 40 Meters (131 Feet). Predator-proof 
fencing runs left to right in the background of the photograph. 

 

 

Figure 3.7-9b. Visibility of a Predator-proof Fence at 80 Meters (262 Feet). Predator-proof 
fencing runs left to right in the background of the photograph. 
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Figure 3.7-9c. Visibility of a Predator-proof Fence at 100 Meters (328 Feet). Predator-proof 
fencing runs left to right in the background of the photograph. 

Air Quality 

The existing air quality in east Maui is considered to be relatively good because of the low levels of 
development and automobile emissions and exposure to consistently strong winds, which help to 
disperse any accumulation of emissions. Because the mitigation sites are in an undeveloped area, the 
only sources of pollutant air emissions within or directly adjacent to the sites are associated with fuel 
combustion emissions from vehicles on ‗Ulupalakua Ranch roads (Waihou Mitigation Area and 
Auwahi Forest Restoration Project) and DHHL and NPS roads (Kahikinui mitigation site). As 
described in Section 3.12, the region in which the Project and the mitigation site are located is 
currently in attainment of all criteria pollutants established by the Clean Air Act (CAA) and the 
Hawai‗i ambient air quality standards (HAAQS). 

Implementation of the proposed HCP is not expected to affect air quality because none of the 
measures in the HCP require substantial amounts of earthwork or use of fossil-fueled equipment. A 
minor amount of fugitive dust and GHG emissions would occur due to vehicle (typically light 
trucks) and equipment use associated with mitigation activities and routine monitoring at the wind 
farm site and mitigation. Therefore, emissions associated with the implementation of the HCP 
would be temporary and infrequent and would not be expected to cause adverse effects to air quality 
or other sensitive resources. Over the long-term, reforestation activities at the mitigation sites would 
reduce the tendency for wind erosion and consequently dust entrainment. 

Noise 

At the Waihou Mitigation Area and Auwahi Forest Restoration Project, noise levels are low and 
consist primarily of sounds associated with ranching activity. At the Kahikinui Forest Project noise 
levels are low and primarily consist of existing sources (e.g., wind), though there is some noise 
generated by ongoing activity at adjacent the ATST site. 

Any noise associated with implementation of the proposed HCP would be temporary and short-
term in duration. Noise generating activity would include fence post pounding and vehicles (flat-bed 
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and pick-up trucks or similar) driving in the vicinity of the mitigation sites. Traffic noise is 
categorized into two types: (1) the noise that would occur during the initial temporary traffic related 
to fence installation; and (2) minor ongoing traffic from monitoring/maintenance staff and 
contractors. Vehicles accessing the Waihou Mitigation Area and Auwahi Forest Restoration Project 
site would use existing ranch roads. Vehicles accessing the Kahikinui Forest Project and ATST 
contingency mitigation site would use NPS or DHHL roads. Fence retrofitting and installation 
would elevate noise levels during short periods when helicopters are required (Kahikinui and ATST 
sites only). If necessary, the fencing contractor would obtain a permit per Title 11, Chapter 46, HAR 
(Community Noise Control) prior to conducting work. Additionally, prior to conducting work, the 
Applicant would coordinate with the DOH as needed to determine if additional conditions or noise 
mitigation measures are needed based on the final plan, location, and timing of fencing activities.  
None of the other mitigation measures would result in elevated noise levels. Noise generated during 
mitigation activities associated with the HCP would not occur at night and is not expected to exceed 
permissible sound levels as described in Section 3.11 – Noise. 

Archaeological Resources 

Archaeological resource investigations specific to the Auwahi Wind Project HCP have not been 
conducted within mitigation areas. Previous archaeological investigations in the Kahikinui District 
suggest that in the steep upper elevations of leeward Haleakalā archaeological sites are exclusively 
temporary in nature with no permanent dwellings or associated agricultural development (Kirch et 
al. 2004; Dixon et al. 1999). Most sites including primary and temporary habitations, agricultural 
features, heiau and other sites with ritual functions, boundary markers, shelters, surface midden, 
burials, and other permanent features appear to be concentrated below 914 meters (3,000 feet) in 
elevation (Kirch et al. 2004; Dixon et al. 1999), but some types of temporary sites may occur above 
1,818 meters (6,000 feet) in elevation if the topography is gentle (Soehren 1963 as cited in DOFAW 
2004; NSF 2010). Based on these results, it is anticipated that archaeological surveys of the 
mitigation areas in the Kahikinui Forest Project (approximately 1,981 to 2,743 meters [6,500 to 9,000 
feet] in ASL) and the Waihou Mitigation Area (1,463 to 1,676 meters [4,800 to 5,500 feet] ASL) 
would produce few sites, likely consisting of rock shelters, cairns, ridge trails, and other temporary-
use sites. Prior to commencing any ground disturbing activities, archaeological surveys would be 
conducted in the mitigation sites. 

Implementation of mitigation at the Waihou Mitigation Area is not expected to impact 
archaeological or cultural resources as ground-disturbing activities would occur along the existing 
fenceline which has been previously disturbed. Prior to commencing any ground disturbing activities 
at the Kahikinui Forest Project for installation of the petrel fence, any areas to be disturbed will be 
surveyed by a qualified specialist to ensure that all historical, cultural, and archaeological resources 
are avoided and impacts to any cultural practices are minimized. Therefore, installation of the 
proposed fence is not anticipated to adversely impact archaeological resources. The petrel mitigation 
fence proposed within the Kahikinui Forest Project would not preclude Native Hawaiians from 
accessing other portions of leeward Haleakala. Auwahi Wind would consult with the Hawai‗i State 
Historic Preservation Division (SHPD) following the completion of inventory surveys at the 
Kahikinui mitigation site to obtain concurrence on this determination. Contractor documents may 
include precautionary measures for the inadvertent discovery of cultural remains such as stopping 
work in the immediate area of the discovery and immediately notifying the SHPD. The 
environmental assessment for the ATST HCP identifies a number of archaeological features along 
the fenceline. Prior to commencing ground disturbing work at the ATST contingency mitigation site 
Auwahi Wind would consult with the SHPD to determine how impacts to these resources could be 
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avoided. None of the other mitigation activities proposed would impact archaeological or cultural 
resources because they do not involve substantial ground disturbance. 

Public and Construction Safety 

Potential safety issues associated with implementation of the HCP relate to the exposure of project 
biologists or other technicians on-site conducting post-construction fatality monitoring to hazards 
such as tower collapse, blade throw, stray voltage, and lightening (described in detail in section 3.15 
below). All personnel involved in post-construction fatality monitoring or other elements of the 
HCP mitigation strategy would receive safety training prior to commencing work on-site and would 
be required to follow the Site Safety Handbook (see Section 3.15 below for additional details). None 
of the other mitigation activities pose a risk to public or construction worker safety. Therefore, less 
than significant impacts to public safety would be expected with implementation of the HCP. 

Dryland forests on Maui, and within the Auwahi Forest Restoration Project specifically, also provide 
habitat for the Blackburns sphinx moth (USGS 2006) and Hawaiian yellow-faced bee (USFWS 
2010). The Blackburns sphinx moth inhabits the Auwahi Forest Restoration Project, where its native 
host plants ‗aiea (Nothocestrum latifolium) occurs (USGS 2006). Similarly, all Hawaiian yellow-faced 
bee species strongly depend on an intact community of native vegetation, like that found within the 
dryland forests on the leeward side of Haleakalā. The loss of native plant diversity from dryland 
forests is one of the primary causes of the decline of Hawaiian Hylaeus yellow-faced bee species. 
Therefore, funding the restoration of dryland forest by the Auwahi Forest Restoration Project, will 
benefit the Blackburns sphinx moth and Hawaiian yellow-faced bees by protecting and enhancing 
suitable habitat and mitigate any potential direct or indirect impacts 

The Auwahi Forest Restoration Project is a long-term effort that seeks to create, protect, and 
enhance suitable habitat for the Blackburns sphinx moth and Hawaiian yellow-faced bee over the 
long term, beyond the lifespan of the Auwahi Wind Project and any potential effects of the Project 
on these species. The LHWRP would target restoration to enhance fitness for Blackburns sphinx 
moth by planting the obligate native larval host plant ‗aiea grown from seeds collected near the 
restoration site. The restoration would also include outplantings of regional native species with open 
flower syndromes that provide the yellow-faced bees with abundant access to pollen and nectar 
resources. Therefore, the habitat restoration within the Auwahi Forest Restoration that is in 
conservation for perpetuity, will benefit both species and should occur beyond the lifespan of this 
Project.  

1.3.7.2.8 Summary of Impacts  

Table 3.7.-10 summarizes potential impacts to wildlife. 
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Table 3.7-810. 
Summary of Potential Wildlife Impacts  

Impact Issues 
Proposed 

Project 
No Action 
Alternative 

Loss of wildlife habitat/fragmentation , +  

Direct mortality of non-listed wildlife and State Species 
of Concern 

  

Compliance with MBTA   

Noise and disturbance   

Take of listed species , +  

Implementation of HCP mitigation +  

In cases when there would be both beneficial and adverse impacts, both are shown on this table.  

LEGEND: 
= Significant impact    + = Beneficial impact 
= Significant but mitigable to less than significant impact N/A=Not applicable 
= Less than significant impact = No impact 
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3.8 ARCHAEOLOGICAL AND CULTURAL RESOURCES 

3.8.1 Definition of Resource 

Cultural resources include archaeological sites, standing structures, objects, districts, traditional 
cultural properties, and other properties that illustrate important aspects of prehistory or history or 
have important and long-standing cultural associations with established communities or social 
groups. Cultural resources surveys were conducted in 2007 and 2010 pursuant to Section 106 of the 
National Historic Preservation Act (NHPA), 1966 (as amended) and HAR § 13-276-4. The ROI for 
archaeological and cultural resources consists of the proposed Project including the wind farm site, 
the generator-tie line, construction access route, and interconnection substation, as well as the 
surrounding area. This summary of the archaeological and cultural assessment work conducted for 
the Auwahi Wind Project relies heavily on information and data provided in detail in Pacific 
Legacy‘s Archaeological Inventory Survey for the Proposed Auwahi Wind Farm Ahupua‘a of Auwahi, District of 
Kahikinui, Island of Maui, Hawai‘i (Appendix E); Supplemental Report to the Archaeological Inventory Survey 
for the Proposed Auwahi Wind Farm, Ahupua'a of Auwahi, District of Kahikinui, Island of Maui, Hawaii 
[TMK (2) 1-9-001:006] (Appendix E); and CKM Resources‘ Cultural Impact Assessment (CIA; 
Appendix F). The Archaeological Inventory Survey (AIS) documents the field and laboratory results.  

3.8.1.1 Federal Regulatory Setting  

Site significance may be assessed by applying the criteria of significance as defined in 36 Code of 
Federal Regulations (CFR) Part 60.4, criteria for listing a property in the National Register of 
Historic Places (NRHP), a listing of districts, sites, buildings, structures, and objects significant in 
American history, architecture, archaeology, engineering, and culture, created under the NHPA. Sites 
that qualify for listing in the NRHP, referred to as historic properties, meet the evaluation criteria 
enumerated in 36 CFR Part 60.4: 

The quality of significance in American history, architecture, archeology, engineering, and culture is 
present in districts, sites, buildings, structures, and objects that possess integrity of location, design, setting, 
materials, workmanship, feeling, and association and  

(a) that are associated with events that have made a significant contribution to the broad patterns of 
our history; or  

(b) that are associated with the lives of persons significant in our past; or  

(c) that embody the distinctive characteristics of a type, period, or method of construction, or that 
represent the work of a master, or that possess high artistic values, or that represent a significant 
and distinguishable entity whose components may lack individual distinction; or  

(d) that have yielded, or may be likely to yield, information important in prehistory or history.  

Criteria Considerations 

Ordinarily cemeteries, birthplaces, or graves of historical figures; properties owned by religious 
institutions or used for religious purposes; structures that have been moved from their original 
locations; reconstructed historic buildings; properties primarily commemorative in nature; and 
properties that have achieved significance within the past 50 years are not considered eligible for the  
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NRHP. However, such properties will qualify if they are integral parts of districts that do meet the 
criteria or if they fall within the following categories:  

(a) A religious property deriving primary significance from architectural or artistic distinction or 
historical importance;  

(b) A building or structure removed from its original location but which is significant primarily 
for architectural value, or which is the surviving structure most importantly associated with a 
historic person or event;  

(c) A birthplace or grave of a historical figure of outstanding importance if there is no 
appropriate site or building directly associated with his productive life;  

(d) A cemetery which derives its primary significance from graves of persons of transcendent 
importance, from age, from distinctive design features, or from association with historic 
events;  

(e) A reconstructed building when accurately executed in a suitable environment and presented 
in a dignified manner as part of a restoration master plan, and when no other building or 
structure with the same association has survived;  

(f) A property primarily commemorative in intent if design, age, tradition, or symbolic value has 
invested it with its own exceptional significance; or  

(g) A property achieving significance within the past 50 years if it is of exceptional importance.  

3.8.1.2 State Regulatory Setting  

HRS Chapter 6E, Historic Preservation, requires the identification, evaluation, and assessment of 
adverse effects of state and local undertakings on cultural resources. Implementation of these 
requirements is accomplished by HAR § 13-198, the Hawai‗i Register of Historic Places (HRHP) 
and NRHP programs, and HAR § 13-276, Rules Governing Standards for Archaeological Inventory 
Surveys and Reports. The conduct of this proposed Project has followed these procedures.  

Criteria Considerations  

Identified archaeological and cultural resources are evaluated for eligibility for inclusion on the 
HRHP with reference to the evaluation criteria enumerated in HAR § 13-198-8, as follows:  

In deciding whether a property should be entered and ordered into the HRHP, the review board shall evaluate 
whether the property meets or possesses, individually or in combination, the following criteria or characteristics: 

(1) The quality of significance in Hawaiian history, architecture, archaeology, and culture, which is 
present in districts, sites, buildings, structures, and objects of State and local importance that possess 
integrity of location, design, setting, materials, workmanship, feeling, and association, and:  

(a) That are associated with events that have made a significant contribution to broad patterns of 
our American or Hawaiian history;  

(b) That are associated with the lives of persons significant in our past; 
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(c) That embody the distinctive characteristics of a type, period, or method of construction, or that 
represent the work of a master, or that possess high artistic value, or that represent a significant 
and distinguishable entity whose components may lack individual distinction; or 

(d) That have yielded, or may be likely to yield, information important in prehistory or history; 

The State of Hawai‗i recognizes the above criteria under HRS §13-275-6 and has also added a fifth 
HRHP significance criterion to the evaluation process: 

(e) That have an important value to the Native Hawaiian people or to another ethnic group of the 
State due to associations with cultural practices once carried out or still carried out, at the 
property or due to associations with traditional beliefs, events or oral accounts – these 
associations being important to the group’s history and cultural identity. 

(2) Environmental impact, i.e., whether the preservation of the building, site, structure, district, or object 
significantly enhances the environmental quality of the State;  

(3) The social, cultural, educational, and recreational value of the building, site, structure, district, or 
object, when preserved, presented, or interpreted, contributes significantly to the understanding and 
enjoyment of the history and culture of Hawai‘i, the pacific area, or the nation.  

HAR §§ 13-276-7 and -8 require that significance evaluations be included in all survey reports as well 
as recommendations such as mitigation commitments. It is required that the significance evaluations 
and mitigation recommendations are presented in a summary table listing all sites in order to carry 
out the mandates of HRS § 6E.  

3.8.2 Existing Conditions 

This section presents the environmental and cultural setting of the ROI as described in Pacific 
Legacy‘s Final AIS (Appendix E) and CKM Resources‘ CIA (Appendix F). 

3.8.2.1 Environmental Setting 

Kahikinui District lies over the southwestern flanks of East Maui, surmounted by the 3,055-meter 
(10,023-foot)-high summit of Haleakalā. In Hawaiian tradition, the great culture hero Maui climbed 
to the peak of Haleakalā to snare the sun and slow its path across the heavens so that people could 
grow their crops (Beckwith 1970:226 passim). Because Haleakalā creates a rain shadow effect, the 
leeward lands of Kahikinui are quite arid. They typify what the Hawaiian scholar David Malo called 
the ―dry lands,‖ the ‗āina malo‗o (Malo 1951:204). In such areas the sweet potato was the principal 
crop of the Hawaiian inhabitants, although dryland taro might also be grown in the higher 
elevations. In Malo‘s words, farming such a ‗āina malo‗o ―was a laborious occupation and called for 
great patience, being attended with many drawbacks‖ (1951:204). 

The steep southern slope of the Haleakalā consists of two major volcanic series, the older Kula 
Volcanic Series and the younger Hāna Volcanic Series (Stearns and Macdonald 1942). The Hāna 
Volcanic Series consists largely of undissected lava flows derived from the southwest rift of 
Haleakalā, dotted in a few places with pyroclastic vents such as the Pu‗u Hōkūkano cinder cone 
complex in Auwahi, and the Luala‗ilua cinder cones to the east (Stearns and Macdonald 1942; 
Macdonald and Abbott 1970:318-36). The Hāna lavas are made up of alkalic olivine basalts, basaltic 
hawaiites, and ankaramites. The young age of the Hāna lavas is indicated by their lack of weathering, 
especially the absence of any deep stream dissection. The ahupua‗a of Auwahi is covered entirely in 
these young Hāna lava flows. 
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Because the landscape of western Kahikinui, including Auwahi, is geologically youthful, it has hardly 
been modified by erosion. The slopes are traversed only by intermittent, shallow stream channels 
ranging from 2 to 8 meters (7 to 26 feet) in width; scoured and smoothed channel floors and small 
quantities of waterworn gravel indicate flowing water at times of heavy rains. Most channel erosion 
occurs during occasional Kona storms, which can result in several inches of rain falling within less 
than 24 hours. None of the small water channels flows regularly today, but it is possible that there 
was more frequent discharge in pre-Contact times when the forest line was significantly lower (and 
the water table higher as a result of dew drip precipitation), prior to the late nineteenth and twentieth 
century depredations of cattle and goats. Stock et al. (2003) present evidence that greater levels of 
fog-drip precipitation on the higher elevation slopes of Kahikinui in pre-Contact times may have fed 
perched springs and other water sources. Such springs and intermittent watercourses would have 
provided the main sources of surface water to the pre-Contact Hawaiian population of Kahikinui. In 
the eastern portion of Kahikinui moku, slightly more deeply incised stream channels are found. 
However, because these reflect the older Kula Volcanic Series landscape that has had a longer time 
for water erosion to occur, they do not necessarily indicate a greater amount of surface water flow 
relative to the western part of the moku. East of the Kīpapa-Nakaohu survey area, for example, is 
Kepuni Gulch, where the USGS maintained a gauging station; from May 1963 to September 1965, 
the Kepuni stream had measurable discharge on only 4 days (USGS 1971). 

Within the proposed Project where the majority of archaeological survey work was conducted, the 
geological substrate is dominated by a few major lava flows of the Hāna Volcanic Series. The Pu‗u 
Hōkūkano cinder cone complex visually dominates the landscape, with its orange-red colored 
slopes. This cinder cone, the result of a late flank eruption, dates to between 30,000 and 50,000 years 
(30 and 50 kiloyears [kyr]) old. To the east of Pu‗u Hōkūkano is a large massive flow of aphyric 
basalt, designated by Sherrod et al. (2007) as the ―Chiefly Homes‖ flow; this dates to between 10 and 
30 kyr. Farther east and straddling the Auwahi-Luala‗ilua boundary is the Kīpapa-2 ankaramite flow, 
also between 10 and 30 kyr in age. Mauka of Pu‗u Hōkūkano and slightly to the east is the Auwahi 
ankaramite flow, much younger in age, only 3 to 5 kyr. This flow is covered with a high density of 
archaeological features. Immediately mauka of the cinder cone is a deposition basin filled with in-
washed sediments. This basin was evidently a major agricultural zone for the pre-Contact and early 
post-Contact Hawaiian population of Auwahi. Remnants of a formal agricultural field system were 
identified by the field team on the upper slopes of this basin. Finally, on the western side of Pu‗u 
Hōkūkano is the large Kealakapu Basanite flow, between 10 and 30 kyr in age.  

The relatively young age (geologically) of the lava flows in the Auwahi area is important in terms of 
the way in which this landscape was used by the Hawaiian population for subsistence farming. As 
Vitousek et al. (2004) have shown for Hawaiian landscapes in general, and Kirch et al. (2004) 
demonstrated specifically for the Kahikinui region, the ability of substrates to support intensive 
dryland farming was dependent primarily on the interaction between substrate age and rainfall. 
Substrates that are only a few thousand years old generally lack soil development whereas those that 
are several hundred thousand years old often have significant depletion of nutrients through 
leaching (especially if rainfall is high). Most of the lava flows in the Auwahi area are between 10,000 
and 30,000 years old, which is old enough for them to have developed a workable soil horizon on 
top of the lava base, but not too old for nutrients to be depleted. In short, given adequate rainfall, 
the Auwahi soils were probably quite fertile and productive for Hawaiian subsistence crops such as 
sweet potato. 

The rainfall gradient between the Haleakalā summit and the coast is steep. Rainfall in the 
archaeological survey area of Auwahi (makai of the highway) is estimated to be between 500 and 
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750 millimeters (20 to 30 inches) annually, with the lower elevations receiving less rain. The majority 
of this rainfall comes during the periodic kona storms in the winter months. From the viewpoint of 
traditional Hawaiian cultivators, annual rainfall in the range of 500 to 750 millimeters (20 to 
30 inches) would have been minimally adequate for growing an annual crop of sweet potato. 
However, this amount would presumably have been too marginal for dryland taro, which would 
have to have been planted at a higher elevation to receive adequate rainfall. 

The upland portions of Kahikinui and particularly Auwahi still support the remnants of dryland 
forest, with a diversity of endemic trees and shrubs, including halapepe (Pleomele auwahiensis), alahe‗e 
(Canthium odoratum), hao (Rauvolfia sandwicensis), ‗ākia (Wikstroemia monticola), olopua (Nestegis 
sandwicensis), ‗ūlei (Osteomeles anthyllidifolia), ‗ōhi‗a lehua (Metrosideros polymorpha), and others. This 
endemic forest has been degraded through the effects of feral pigs and goats, and especially by cattle 
(Medeiros et al. 1986). In Auwahi, the area of archaeological survey is today dominated by a mix of 
exotic and invasive species, including lantana (Lantana camara) and koa haole (Leucaena glauca). 
However, significant numbers of native species such as wiliwili (Erythrina sandwicensis), naio 
(Myoporum sandwicense), and ‗a‗ali‗i (Dodonea eriocarpa) also persist. The lower elevations and coastal 
region are more barren, although scattered wiliwili and ‗a‗ali‗i grow to within a few hundred meters 
of the coast. 

The coastal resources available to the pre-Contact and early historic inhabitants of Kahikinui were 
more restricted than in other parts of Maui. The coastline is dominated by sea cliffs ranging from a 
few meters to 30 to 50 meters (98 to 164 feet) high, making access difficult except in scattered 
locations where there are small bays with cobble or gravel beaches. Not surprisingly, such bays are 
marked by concentrations of archaeological sites, indicating that Native Hawaiians focused their 
coastal activities around them. There is no fringing reef along the Kahikinui coastline. The 
‗Alenuihāhā Channel between Maui and Hawai‗i is noted for its strong currents and rough seas, 
making fishing from small canoes hazardous. Surge-zone mollusks such as the prized ‗opihi (Cellana 
exarata), small cowries or leho (Cypraea caputserpentis), nerites or pipipi (Nerita picea), drupes or pūpū-
‗awa (Drupa ricinus), and sea urchins (wana, Centrechinus paucispinus; hā‗uke‗uke, Podophora atrata) can be 
gathered from the sea cliffs and lava rock benches, and octopus (he‗e) inhabit the shallower waters 
immediately offshore. Cowry-shell lures and ―coffee-bean‖ type sinkers of the lūhe‗e fishing gear 
have been commonly found on the surface of Kahikinui archaeological sites. 

In an ‗āina malo‗o such as Kahikinui, the Native Hawaiian population had to develop special 
methods and techniques for creating a viable subsistence economy. In wetter regions, Hawaiian 
agriculture depended first and foremost upon cultivation of the taro or kalo (Colocasia esculenta), both 
in irrigated pondfields (lo‗i) and in non-irrigated (rain-fed) plots. In Kahikinui, however, the main 
crop was the ‗uala or sweet potato (Ipomoea batatas) because it required far less rainfall, was more 
tolerant of periodic droughts, and produced high yields. Edward S. C. Handy, who made a study of 
traditional Hawaiian agricultural practices as they survived into the 1930s, called the region from 
Kaupō ―through Kahikinui, Honua‗ula, and Kula . . . the greatest continuous dry planting area [for 
sweet potatoes] in the Hawaiian Islands‖ (1940:161). Taro was not unknown in Kahikinui, however, 
and Handy also reported:  

I am told by an old informant, born at Kanaio in the next moku, that the Hawaiians formerly living 
along the coast of Kahikinui had their plantations of dry taro and other edibles inland in the forest zone, 
where the forest along the southern wall of Haleakalā came much lower and where rainfall was more 
plentiful than it is today (1940:113). 
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Thus, it is likely that there was some vertical zonation of agriculture according to elevation, with 
sweet potatoes dominant in the mid-elevation range and taro becoming more plentiful at the higher 
elevations and forest margins. 

The dearth of kuleana land claims from Kahikinui during the Māhele unfortunately deprives 
researchers of direct information on crops that were being cultivated at this time, such as are 
available for other regions. However, a few claims do exist for the adjacent district of Honua‗ula 
(which has a similar climate and soil regime to Kahikinui). These claims, made by the maka‗āinana of 
Honua‗ula before the Lands Commission, speak of gardens (māla) often situated within moku mau‗u 
(literally, ―islands of grassland‖), the latter presumably being patches of deeper soil. Aside from 
sweet potatoes, these claimants mentioned sugar cane, dryland taro, and Irish potatoes (which had 
been introduced after Contact) as crops being grown on their lands in 1947-48 (see L.C.A. 2405, 
3676, 5331, 5455 and others [Native Register n.d. and Native Testimony n.d.]). 

3.8.2.2 Cultural Setting 

Archival Research 

Before the initiation of field studies, published literature and archival sources were reviewed to 
determine if any previously known prehistoric, historic, or ethnographic resources were documented 
within the proposed Project site. As reported by Pacific Legacy (2008; see also Appendix E), this 
research revealed that although many studies had been done to the east and west of the proposed 
Project, little work had been done in the Auwahi ahupua‗a. Winslow Walker recorded a heiau (a 
Hawaiian temple) in the coastal village of Walker (1931). In 1997, Patrick Kirch completed the 
detailed mapping and limited test excavation of a large habitation and ritual complex on the Auwahi 
coast at ―Ranch Beach.‖ To the east of the proposed Project, Hammett and Folk (1994) completed a 
helicopter survey of 15 areas throughout Kahikinui and recorded of 41 numbered sites and site 
complexes. Far more extensive work was completed by Dixon et al. (2000), Kirch (1997), Coil 
(2004), and Holm (2006) in the ahupua‗a of Luala‗ilua, Alena, Kipapa, Naka‗ohu, Naka‗aha, 
Mahamenui, and Manawainui. To the west of the proposed Project, much work was done in the 
Kanaio ahupua‗a. This included studies by Eblé et al. (1997), Eblé and Tolleson (1999), Jackson 
(1997), Major (1993), Nees and Williams (1996), and Parks (2003). The archival research indicated 
that the proposed Project Area of Potential Effect (APE) has the potential to contain an abundance 
of archaeological resources, some of which may qualify as eligible for listing on the NRHP and may 
be significant in accordance with HAR § 13-276-3. The proposed Project APE for archaeology 
includes areas of surface and subsurface disturbance within the wind farm site, the generator-tie line 
corridor, Pāpaka Road, and all other associated areas that may withstand disturbance as a result of 
construction, operation and decommissioning of the proposed Project. 

Pedestrian Survey 

Pacific Legacy conducted the Phase 1 AIS of approximately 587 hectares (1,450 acres) in 2007 that 
consisted of a 100 percent pedestrian survey of the proposed Project. The survey identified 169 
archaeological sites comprising more than 1,053 features. Pacific Legacy prepared a technical report 
to document the survey findings. Using data provided by this survey, engineers designed the 
proposed Project to avoid as many of the archaeological resources as possible, especially avoiding 
those that were thought to be most sensitive (i.e., ceremonial/religious structures and possible 
human burials).  
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For the pedestrian survey, the concept of archaeological feature was used as the basic unit of 
recording. An archaeological feature is defined as a spatially discrete unit, made up of two or more 
single architectural components such as pavements or free-standing walls. When one or more 
features are contiguous, as in a multichambered structure, it is referred to as a compound structure. 
Frequently, a number of individual features and compound structures may be found spatially 
clustered together; these clustered features, which are usually assumed to be temporally or 
functionally related, are referred to as feature complexes. 

The most common feature types observed in the proposed Project include the following:  

 Stone mound: a heap or mound of artificially placed stones, often size-sorted, and typically 
ranging between 0.5 and 2.0 meters (1.6 and 6.6 feet) in diameter. The functions of such 
mounds are difficult to determine based on surface survey alone, but many of these could 
indicate the presence of human burials. Information from a CKM report indicates mounds 
could also be associated with former residences and may be remnants of features from 
which people sent visual signals to fellow community members (e.g., waving a flag) to 
communicate a need for help (CKM 2010). 

 Free-standing wall: a stacked or core-filled wall not otherwise part of a structure, often 
extending some distance over the landscape. Many such walls were constructed during the 
cattle-ranching period beginning in the post-Contact period during the later 1800s. 

 Terrace: A level surface, usually rectangular in plan view, constructed on sloping terrain with 
retaining walls on the front and sides. Terraces may be either stone-filled or earth-filled and 
their functions were variable, encompassing agricultural, residential, and ritual activities. 

 Platform: A level surface, usually square or rectangular in plan view, constructed with four 
free-standing retaining walls and filled with cobble- or pebble-sized stones. Typically, 
platforms were used as formal burials or occasionally as boundary or territorial markers. 

 Shelter: A shelter is perhaps the most prevalent feature category, encompassing considerable 
variation in architectural style. Shelters have constructed stone walls (either stacked or core-
filled) defining at least one side, but are typically less formal in plan view than enclosures (see 
below). In Auwahi, as elsewhere in Kahikinui, common types of shelters include C-shapes, 
L-shapes, and linear shelters (usually adjoining a terrace). Their functions are most 
commonly residential, and several shelters are often found together making up a residential 
or feature complex. 

 Enclosure: These structures are defined by enclosing walls on at least three and usually four 
sides; they may or may not incorporate a formal entryway (―doorway‖). Their plan views 
include rectangular, square, circular, and U-shaped varieties. Most often, such features are of 
residential function, although they can include agricultural and ritual functions as well. 

The features of the 169 sites represent a variety of resource types that may be grouped into the 
following functional categories: 

 Traditional ceremonial or religious, 

 Burial, 

 Habitation, 
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 Agricultural, 

 Transportation, 

 Contact/historic period habitation, 

 Historic agricultural, and 

 Cattle ranching. 

Many of the larger site complexes contain features that reflect more than one function (e.g., a single 
site may contain habitation, agricultural, and ceremonial features).  

Site Recordation and Test Excavations 

In 2010, a Phase 2 AIS, a detailed recording and testing phase, was conducted at a sample of 24 
archaeological sites. Testing consisted of the excavation of 37 test units placed within 37 different 
features. Testing was conducted at 16 archaeological sites located in the wind farm (27 features 
excavated), 3 archaeological sites located along the generator-tie line corridor (4 features were 
excavated), and 5 archaeological sites along the Pāpaka Road corridor (6 features were excavated). 
Test excavations were conducted to obtain dateable material to establish chronological parameters 
for the archaeological resources in the area and to identify sites that would qualify as potentially 
eligible to the NRHP and to the HRHP. Due to revisions in the Project design, only 12 of the 24 
sites remain in the APE for the Project, including 8 sites within the wind farm, 1 site along the 
generator-tie line corridor, and 3 sites along Pāpaka Road. 

Feature types excavated within the APE included U-shaped enclosures; C-shaped enclosures; other 
enclosures (shape not specified); stone-filled terraces; soil-filled terraces; and other terraces (some 
with overhands or natural windbreaks). In some cases, these yielded sufficient charcoal and ash 
deposits for special studies including wood identification, radiocarbon dating, and flotation. 
Associated dates ranged from fifteenth century to mid-twentieth century. In addition, 409 artifacts, 
including both pre-Contact period and Historic period artifacts, were recovered from the test 
excavations within the APE. 

Preliminary significance assessments of the archaeological and cultural resources recorded in the 
APE were made. All of the archaeological and cultural resources recorded in the APE are 
recommended as potentially eligible for listing in the NRHP under NRHP Criterion (d) because they 
have either yielded or have the potential to yield information important to the history of Auwahi 
specifically and more generally for the moku of Kahikinui and the entire island of Maui. In addition, 
one site is also recommended as eligible under NRHP Criterion (c) because of the high degree of 
workmanship it exhibits in its construction. Two of the resources are also recommended as 
significant to the HRHP under HAR § 13-198-8 significance criteria because they contain human 
burials or are suspected to contain human burials. 

3.8.2.3 Cultural Resources of Hawaiian Cultural Value from Oral Histories 

Oral history interviews were conducted to identify archaeological and cultural resources of Hawaiian 
cultural value. Oral history interviews were conducted during April 2007 (Kailihiwa and Cleghorn 
2008) and September and November 2010 (Appendix F). To gather information about the proposed 
Project and the surrounding area, background research was collected and reviewed, and interviews 
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were conducted with people knowledgeable about the area that contains the proposed Project, 
including cultural practitioners, residents, and former residents of the area (CKM 2010). 

The oral histories indicated that no one was living in Auwahi by the 1930s. The residents of Kanaio 
would venture into Auwahi to fish from the coast or to gather salt from the salt pans. Since the 
1960s, access to the lands of Auwahi has been limited to ‗Ulupalakua Ranch employees, many of 
whom hunted, fished, and collected shellfish from this area. Most people who knew the area first 
hand are dead (CKM 2010). It was reported that many of the cowboys who worked on the 
‗Ulupalakua Ranch were superstitious about the area that contains the proposed Project because of 
the supposed large number of burials in lava tubes there. Elders, cultural practitioners, and other 
informants familiar with the proposed Project reported that the area has historical and great spiritual 
significance as demonstrated by its many heiau and burial caves. It is believed that, in the past, the 
climate was more favorable (i.e., less dry) allowing for cultivation of sweet potatoes. During dry 
seasons, local populations fished. They also cultivated taro and used that for trade with other groups 
in nearby areas.  

Pre-contact populations within the area that contains the proposed Project may have been quite 
large. One elder spoke of the ―Red Light District‖ and the trails that the fisherman used to negotiate 
with the farmers. The fishermen would dry the fish and, when the negotiation was complete, would 
burn a red fire, bundle up the fish, and walk up the trails to trade. He mentioned that some of the 
trails still exist today. This elder also believed that many of the pre-Contact inhabitants divided their 
time seasonally between two hale, one mauka and one makai. His interpretation of the meaning of 
Auwahi is the presence of ―The Heat Raising‖ (CKM 2010). 

One ‗Ulupalakua Ranch employee reported seeing a grass shack that was in the middle of the lava 
flow. He reported that the shack remained until 1956 (CKM 2010). 

Another local informant from Auwahi reported that he had discovered evidence that suggests that 
the pre-Contact community in Auwahi had developed a series of aqueducts that allowed them to 
slow down, store, and use the water during flash floods. These extensive rock walls that run all the 
way up the mountain appear to be dam-like structures to diffuse the water. He suggested that the 
manpower that it would have taken just to maintain this water system would have been extensive, 
requiring a large full-time workforce to manage it year-round. Based on this theory and the extensive 
rock foundations in the area, he believes that the population of the community was large, possibly in 
the thousands. This informant also commented on the unique style of notching that appears on the 
corners of the many heiau in the area. Although he did not know the reason for this technique, he 
thinks that the heiau are most likely agricultural ones. This informant also reported observing what 
appear to be ancient terraces and he believes that the community survived by fishing as well as by 
farming sweet potatoes (CKM 2010). 

A comment received in the Draft EIS asked that Kapono‘ai Molitau be interviewed based on his 
knowledge of winds in the Auwahi area. A summary of his interview is included as Appendix K. 

3.8.3 Potential Impacts and Mitigation Measures 

3.8.3.1 Impact Methodology and Factors Considered for Impacts Analysis 

During consultation with the SHPD on February 13, 2007, SWE (the previous project developer) 
and their consultants CH2M Hill and Pacific Legacy, met with the SHPD Maui Lead Archaeologist 
to discuss the proposed Project. They discussed with SHPD plans for the AIS. Pacific Legacy 
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proposed to conduct the archaeological investigations in two phases. The first phase would be to 
conduct a survey of a larger study area based on SWE‘s conceptual design at the time. The 
information gathered during the initial survey would be incorporated into the project design as 
avoidance of resources, which was the preferred outcome. The second phase, consisting of two 
tasks (detailed recording and evaluation), would be completed after the locations of specific Project 
components could be determined (e.g., roads, WTG pads, and staging areas). Therefore, not all 
resources within the proposed Project would be subject to further study. Only those resources 
found to be within the APE would be subject to detailed recording and evaluation. In accordance 
with this proposal, it was agreed that the first phase of the study could begin. The SHPD requested a 
written plan for the conduct of the archaeological study, which was submitted on April 11, 2007. 

Archaeological and cultural resources have been identified in the proposed Project, including a total 
of 80 sites (34 within the wind farm and along the generator-tie line corridor, 43 along Pāpaka Road, 
and 3 along Upcountry Pi‗ilani Highway. All 12 burial sites recorded in the APE are recommended 
as potentially eligible to the NRHP under NRHP Criterion (d). One Two of these sites is are also 
recommended as eligible under NRHP Criterion (c). Two Twenty-nine of the resources are also 
recommended as potentially eligible to the HRHP under HAR § 13-198-8 significance criteria (e). 
Although the Applicant is attempting to avoid impacts to the greatest extent practicable (21 features 
within the APE will be preserved), development of appropriate mitigation measures is currently 
under consideration in consultation with SHPD. Some of the features located within the APE have 
been fully documented and no additional treatment is recommended for them. Detailed mapping 
and limited excavations have been recommended for 37 features within the APE (26 features within 
the wind farm and 11 features along Pāpaka Road) and detailed mapping and complete aerial 
excavations have been recommended for four features (two within the wind farm and two along the 
generator-tie line corridor). Detailed mapping and complete excavation has been recommended for 
Site AWF-190/310 and detailed mapping has been recommended for Site AWF-216, both located 
within the wind farm area Within the generator-tie line corridor, it has been recommended that the 
terrace identified as Feature D should be preserved. No treatment has been recommended for the 
three sites located along the Pāpaka Road corridor. Some treatment recommendations have been 
made for other significant sites that are not located within the current Project APE. Once mitigation 
is agreed upon, the mitigation would be implemented prior to or in coordination with Project 
construction and operations.  

3.8.3.2 Construction Impacts 

Construction could have direct impacts on 12 80 historic properties located in the APE that would 
be considered adverse effects to historic properties by the lead federal agency, SHPD, and 
consulting parties. The proposed Project was designed to avoid impacts to sites to the greatest 
degree practicable.  

The Applicant will support the lead agency in its ongoing consultation with SHPD and consulting 
parties. The Applicant will develop mitigation plans for review by the lead agency, SHPD, and 
interested parties that would be proposed to mitigate adverse effects to historic properties. The 
Applicant would ensure that approved mitigation plans would be implemented prior to construction.  

3.8.3.3 Operations and Maintenance Impacts 

The construction of access roads for O&M of the proposed Project could have an indirect adverse 
effect on archaeological and cultural resources during Project operation by providing access to 
resources that were previously difficult to reach. This could allow increasing vandalism and theft of 



3.8 Archaeological and Cultural Resources 

AUGUST 2011 FINAL ENVIRONMENTAL IMPACT STATEMENT, AUWAHI WIND FARM 3-141 

eligible resources that have been avoided by construction. However, the wind farm site access roads 
would be gated and locked, thereby impeding access to the wind farm. 

3.8.3.4 No Action Alternative 

The implementation of the No Action Alternative would have no adverse effect on the historic 
properties and other archaeological and cultural resources in the proposed Project. Current use of 
the proposed Project does not pose a risk of destruction of archaeological and cultural resources 
present there. 

3.8.3.5 Avoidance, Minimization, and Mitigation Measures 

This section describes the design features, BMPs, and mitigation measures that the Applicant has 
committed to implement for the proposed Project to minimize impacts to archaeological and 
cultural resources known to occur within all Project components to the extent practicable. These 
design features, BMPs, and mitigation measures are presented in Pacific Legacy‘s technical report 
(Appendix E) that is currently under review by the SHPD; as noted above, the Applicant will 
continue to work with the agencies to prepare appropriate mitigation plans. 

Construction – Avoidance and Minimization 

The Applicant will avoid impacts to historic properties when practicable. The Applicant‘s design 
engineers continue to consider construction methods and design modifications that can be adopted 
to avoid and minimize direct construction impacts to historic properties. Some design modifications 
considered to avoid direct impacts to historic properties include the following:  

1. The original location of WTG Pad No. 2 was relocated to avoid two large pre-Contact sites 
with high status residences and ceremonial features. The relocation area contains one site that 
may be significant, but that will either be avoided or mitigated as appropriate. 

2. Because the access roads connecting WTG pads were rerouted, several sites originally 
recorded as being in the APE are no longer in the APE. Fifteen new sites identified in 2010 
are in the revised APE and e Engineers are working to avoid these sites within the APE to the 
extent feasible. If avoidance is not possible, these sites will be mitigated as appropriate.  

3. The Project will consider design modifications that would entail the use of some temporary 
spanners and some permanent bridges to avoid direct impacts to lava tubes that may contain 
archaeological and cultural resources assessed as historic properties.  

The construction contractor will follow measures outlined in the Burial Treatment Plan to properly 
handle known or suspected burial sites. The focus of the Burial Treatment Plan is on the protection 
of three four locations where burials containing human remains have been identified. In addition to 
these burial sites, several possible burial mounds have been identified and should be treated as 
burials.  

Sites with evidence of human remains and burials are of significance to Native Hawaiians. Burial 
sites and all sites described as containing evidence of human remains, as well as sites of any type that 
would be eligible, are to be assessed for inclusion into the national and state registers of historic 
places.  

In the matter of preserving ancient Hawaiian remains, the Burial Treatment Plan is intended to 
facilitate the best method of caring for the iwi kūpuna (ancestral remains) identified in the proposed 
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Project area. Following two preliminary meetings with the Maui Lāna‗i Island Burial Council (June 
24 and September 30, 2010), it was determined that preservation-in-place of the human burials is the 
preferred treatment. The Applicant concurs with this determination. 

The cultural resources containing human remains identified within the proposed Project site will be 
avoided, protected, and preserved in place. 

The draft Burial Treatment Plan developed for this Project includes steps that will be implemented 
to ensure that the archaeological resources described above are protected. These steps include 
consideration of design modifications such as temporary spanner and permanent bridges that would 
avoid ceremonial and burial sites. The plan will be submitted to SHPD and the Burial Council for 
approval.  

The final approved Burial Treatment Plan developed by Pacific Legacy and approved by the SHPD 
and the Burial Council will specify the steps that Auwahi Wind will be required to take to protect 
identified burial sites and ceremonial sites if the proposed Project is constructed and operated.  

The following preservation plans are identified in the Burial Treatment Plan: 

Interim Preservation. Interim preservation consists of measures to protect the cultural resources 
containing or assumed to contain human remains during construction activities. These measures will 
be specified in construction contracts for work in this area, and construction crews need to be 
briefed on the sensitivity of the area and the interim protection parameters. 

The interim preservation buffer zone will be a minimum of 10 feet around confirmed burial sites 
AWF-384 6894, Feature A; AWF-167/557 6838, Feature B; AWF-167/557 6838, Feature G; and 
AWF-2010 6951 Feature A; and around possible burial sites AWF-106/108 6827, AWF-584 6930, 
AWF-2010 6953 C, and AWF-2010 6954 D. The following interim protection measures will be 
implemented: 

1.  The sites and boundaries of the interim protection zone buffer will be accurately plotted on 
all grading plans and construction plans prior to the start of any land-altering activities in the 
area. 

2.  The proposed buffer zone of at least 10 feet from the locations of the remains will be 
mapped and plotted. The interim protection buffer will be staked and marked with brightly 
colored plastic construction fencing. No construction activity will be allowed to occur within 
the buffer zone. 

3.  Prior to initiating any construction activities, all construction supervisors and crew members 
will be instructed as to the nature and location of the archaeological sites, the significance of 
the buffer zones, the meaning of the brightly colored plastic construction fencing, and that 
the area within the fence is off-limits to any activities. 

4.  There will be on-site archaeological monitoring of all ground-disturbing activities. In 
addition, care needs to be exercised in traversing over the lava tubes containing remains. 
Access roads will be placed at least 10 feet away from the locations of the remains and 
engineered spanning bridges will be constructed so that there is no likelihood of collapsing 
lava tubes containing remains.  
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Long-Term Preservation. The goals of long-term preservation are to secure the site and protect 
human remains from vandalism or damage. The most effective way to accomplish these goals is to 
seal the openings of the lava tubes, preserve the windbreak wall and cleared area in place, and 
preserve the complex of probable burial mounds in place. Each of the lava tube openings will be 
sealed with locally available basalt rock and mortar. Excellent examples of sealing lava tube openings 
can be found in the Kohanaiki development in Kona on Hawai‗i Island. A masonry company from 
Maui with experience with constructing mortared lava rock walls will be contracted to provide the 
needed masonry services. 

A small Plexiglas plaque will be placed at each sealing wall or gate. This plaque will have text in 
Hawaiian and English (the Hawaiian translation will be made after the English version is agreed 
upon). The purpose of this sign is to warn any explorer of the area that this area is kapu. 

The buffer areas surrounding the preserved sites will be left as is. There will be no landscaping 
around the perimeters of the preserved sites or the area within the buffers. The reason for the lack 
of landscaping is that the preserve areas should not stand out from the surrounding area. If these 
areas contrast with the natural surroundings, this contrast may actually invite or lure curiosity 
seekers. The inhospitable nature of the terrain combined with the sealing of the tube openings will 
adequately protect the remains within the lava tubes. 

Inadvertent Discoveries of Human Remains. There is the possibility that inadvertent discoveries 
of human remains could be made during construction activities. Because of this possibility, an 
archaeological monitor will be present during all ground-disturbing activities. If human remains are 
discovered, all construction activity in the immediate vicinity of the find will cease and SHPD staff 
will be notified as per HAR §13-300-40. The ultimate disposition of any discovered human remains 
will be decided by SHPD staff. Potential treatments of inadvertent discoveries include preservation 
in place and disinterment with reburial adjacent to the find spot. 

Appropriate treatment of the remains will be decided in consultation with SHPD staff. Potential 
treatments include preservation-in-place (the preferred alternative) and disinterment with reburial 
adjacent to the find spot. 

Construction – Mitigation 

The proposed Project would adversely affect a number of archaeological resources. While this is 
inevitable in any type of development project, considerable effort has been exercised to minimize 
the impact the proposed Project will have on the archaeological resources present in the wind farm 
site. The purpose of archaeological investigations is not only to inventory what archaeological 
resources are present and evaluate their significance, but to mitigate the adverse effects caused by 
development through archaeological investigations. Some of the archaeological resources present 
within the Project APE have been fully documented and will not require any further archaeological 
work; others will require further archaeological investigations in the form of mapping and 
excavations. The discussion presented below outlines the proposed approach that will be used to 
fully mitigate the impacts to resources that require additional investigation.  

The inventory survey produced detailed plan maps of a number of cultural resource features; 
however, to fully investigate and interpret these features will require not only additional mapping but 
subsurface investigations as well. Additional detailed mapping and selected subsurface testing will 
occur within several site types including hydrological features, habitation sites, and field system 
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terrace sites, as discussed in the AIS (Appendix E). The following sections reproduce much of the 
relevant text from Section 8 of Pacific Legacy‘s AIS. 

Hydrological Features 

From the broader perspective of Hawaiian archaeology, the discovery of a range of features 
indicative of sophisticated water control in Auwahi is a major new contribution to our knowledge of 
Hawaiian land use practices. This evidence is especially noteworthy because it occurs in the context 
of one of the most arid environments in the Hawaiian Islands, the leeward slopes of southeast Maui 
in the rain-shadow of Haleakalā. This environment was extremely marginal to the classic Polynesian 
horticultural system based on tropical root crops, yet the pre-Contact Hawaiian population in this 
region managed to achieve a high population density (Kirch 2007, 2010). The inventory survey 
revealed numerous instances of intermittent stream channels that had various forms of artificial 
modification, ranging from check dams (barrages), to stone filled-terraces that appear to be designed 
to filter water underground, to earth-filled terraces that were probably planting surfaces. Discovery 
of these features was greatly enhanced by the unusually good surface visibility in Auwahi in 2010 due 
to extreme drought conditions. 

The working hypothesis is that with water a scarce and critical resource in Kahikinui, the Native 
Hawaiian population in this location developed technology that allowed them to capture and 
manipulate water to enhance the agricultural productivity of this marginal environment. Because 
storm events are infrequent, it is likely that the emphasis was not on irrigation in the usual sense of 
maintaining a steady flow of water to fields, but rather efforts to slow down intermittent stream 
flow, to divert such water into small basins and terraces that could be cultivated, and even to force 
the water to percolate into temporary aquifers (such as breccia deposits), which could then release 
water slowly over a period of days or even weeks. 

This detailed mapping and subsurface testing work will be undertaken in collaboration with a 
professional geomorphologist/geoarchaeologist who has the technical expertise to assist in 
interpreting geomorphological and sedimentary evidence for past water flow patterns. Pacific Legacy 
recommends that this research topic be addressed through the following specific approaches: 

a. Detailed mapping of representative water control features. Such mapping cannot be limited 
to a two-dimensional plan view, but must include elevation and slope variables, as these will 
be critical to understanding waterflow patterns. Such mapping must pay attention not only to 
the artificially constructed aspects of these systems (e.g., walls, terraces), but to the 
geomorphological features such as water-worn flow channels or sedimentary lag deposits 
which will provide the evidence for intensity and frequency of hydrologic events. Winter 
(kona) storms were presumably the main sources of water which was being manipulated in 
these systems, and extreme storm events could have been very difficult to control and 
manage. Thus the investigations must be attuned to these attempts to control extreme flood 
events. 

Detailed mapping of Site AWF-180/546, Feature D, terrace Site AWF-359/488 6906 
Features GGG and HHH, terraces; and Site AWF-2010 RRR 7021, Features A, B, and D, 
which are earthen berms. Site AWF-180/546, Feature D is located in a gulch with extensive 
agricultural terracing and is at the confluence of two draws. Site AWF- 359/488 6906 
Features GGG and HHH are small agricultural terraces associated with nearby habitation 
structures. Site AWF-216 6864, Feature D is a rock filled terrace which may have been used 
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for habitation but is also located in a draw and could also have functioned to slow down 
rapid water flow. Site AWF-2010 RRR 7021, Features A, B, and D that represent earthen 
berms, which are likely remnants of water control features for an agricultural field system. 

b. Excavation within constructed features such as earthen terraces and rock-fill filtration 
terraces. While detailed mapping will be critical, it is also essential to obtain subsurface 
evidence in order to understand how these water control features were constructed, the 
chronology of their construction, and details of their function. For example, a number of 
rock-filled terraces in some of the intermittent stream channels appear to have been 
designed to check water flow and drive water underground in a kind of filtration process. 
Excavating through these features would provide evidence of how they were constructed, 
and of whether percolating water left depositional traces. This kind of investigation, which 
has rarely if ever been undertaken in Hawai‘i in the past, must involve interdisciplinary 
collaboration between archaeology and geomorphology/hydrology, because neither 
discipline in and of itself controls all of the methods necessary to interpret such complex 
features. 

In an attempt to gather additional information to address these hydrological questions, the 
work will require the excavation of Site AWF-180/546, Feature D, terrace; Site AWF- 
359/488 6906 Features GGG and HHH, terraces; and AWF-2010 RRR 7021, Features A, B, 
and D. 

Formal Field System Features 

Until recently no formal agricultural field systems had been identified on Maui Island, although 
extensive reticulate grids of field embankments and cross-cutting walls on Hawai‘i Island (in Kohala, 
Kona, and Ka‗ū districts) have been known since the late 1960s. The identification of a formal field 
system in Kaupō by Kirch et al. (2009) showed that Maui Island farmers were also engaged in this 
kind of highly intensive agricultural activity. Now, with the identification of remnant portions of 
such a regularized field system on the fringes of the sedimentary basin inland of the Pu‘u Hōkū 
Kano cinder cone, it is clear that such field systems must have been more widespread on Maui than 
has been previously realized. 

These kinds of formalized field systems with reticulate grids of planting areas are of interest not only 
because they reflect a kind of intensive agricultural production upon which the late pre-Contact 
Hawaiian archaic states depended for their economic basis, but because they imply a level of formal 
control and management above what would be required strictly for agronomic reasons. That is to 
say, the regular spacing of field embankments, cross-cut by trails or other boundary divisions, 
appears to reflect the imposition of social and political controls on production and, more 
importantly, on the extraction of surplus. 

The remnants of this field system will be carefully recorded and investigated, following essentially 
the same methods proposed, including a combined archaeological-geomorphological methodology. 
The various surface features making up this system are subtle, as the inventory team was well 
aware—often they can only be clearly discerned in the low-angle light of late afternoon. Thus high-
precision three-dimensional mapping will again be important to thorough document these features. 

A subsurface investigation will also be required to address the critical questions of when this system 
was constructed, and of how it functioned. Linear trenching will be conducted across the apparent 
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field embankments and intervening cultivation plots, as has been carried out in similar investigations 
of field systems on Hawai‘i Island by the Hawai‘i Biocomplexity Project (Vitousek et al. 2004; Kirch, 
ed. 2010). It is likely that remnant original soil horizons should be preserved under the field 
embankments, which will need to be carefully sampled. Such remnant soil horizons could provide 
carbonized organic materials with which to date the time of initial field system construction, and 
may also contain plant and other organic remains (such as endemic terrestrial gastropods) that could 
yield important evidence of initial environmental conditions prior to field system construction. 
Moreover, following methods developed by the Hawai‘i Biocomplexity Project, it may be possible to 
compare the nutrient status of original soils preserved within field embankments with cultivated 
soils in the intervening plots, in order to achieve a quantitative estimate of the extent to which 
intensive cultivation over an extended period had an effect on nutrient availability. Such data would 
be extremely important to the ongoing efforts to understand how surplus production and extraction 
was affecting the rise of archaic states in late pre-Contact Hawai‗i. 

Detailed mapping and selective excavation of the field system terraces at Site  6910, Features B, C, 
D, R, T, and U will be conducted to address these research issues. These represent the most intact 
remnants of the field system including bermed terraces and water channeling features. 

Settlement Features 

In any mitigation plan that is developed for the proposed Project, it will be critical to allocate 
resources to sample and date a sufficient number of residential features so that sample size effects 
can be controlled. At this point, other parts of Kahikinui district are represented by more than 160 
radiocarbon dates, whereas Auwahi proper has only 14 such dates. A target of 50 radiocarbon 
samples from individual residential features will be obtained and dated by high-precision AMS 
dating in order to address this question. In any such chronological investigation, it is essential that 
the following methodological protocols be followed: (1) Wherever possible samples should be 
obtained from discrete subsurface features, such as hearths or earth ovens; (2) To avoid the 
notorious problem of old wood and ―in-built age‖ the charcoal samples need to be identified by a 
qualified archaeobotanist as to botanical taxon, and whenever possible short-lived species selected as 
dating samples; and, (3) samples need to be dated by AMS with d13C corrections for isotopic 
fractionation. The third step is critical because many Hawaiian dryland plants have C4 
photosynthetic pathways that will yield erroneous ages if not corrected for isotopic fractionation. 
Pacific Legacy followed these protocols in their dating of features in the inventory survey, and stress 
how important it is to continue to apply the same protocols if the resulting data sets are to have 
integrity. 

To obtain radiocarbon dates, the excavation of the following habitation features within the wind 
farm site will be required: 

 Site AWF-307 Feature B, terrace; Feature C, U-shaped wall; 

 Site AWF-359/488 6906 Feature B, terrace; Feature FF, enclosure; Feature JJ, dark stained 
soil deposit; Feature OO,U-shaped wall with hearth; Feature PP, terrace; Feature YY, terrace 
with hearth features; 

 Site AWF-423 thru 430 Feature A 6910, enclosure; Feature E, enclosure and terrace; Feature 
F, enclosure; Feature I, lava blister with hearth; Feature J, terrace with midden; Feature O, 
terrace with hearth; 
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 Site AWF-495 6919 Feature E, terrace; 

 Site AWF-2010 KK 6988 Feature E, C-shaped wall and enclosure; 

 Site AWF-2010 MMM 7016 Feature H, U-shaped wall; Feature O, terrace; 

 Site AWF-2010 NNN 7017 Feature A, terrace; 

 Site AWF-2010 QQQ 7020 Feature C, modified outcrop with hearth; 

 Site AWF-2010 SSS 7022 Feature F, enclosure with nearby hearth feature; and 

 Site AWF-332 6898 Feature A, platform; Feature G, hearth. 

Household Features 

Ethnohistoric accounts such as those of Malo (1951) and Kamakau (1961) inform us in general 
terms about the organization of daily life in traditional Hawaiian households, but they paint a 
monolithic portrait that does not allow for variation either between regions, or between social 
classes. Yet prior archaeological research in Kahikinui has already demonstrated certain kinds of 
household practices not previously known from either ethnohistoric or archaeological sources (Van 
Gilder and Kirch 1997). The extensive remains of residential features identified in the Auwahi 
inventory survey make it clear that there is much potential to gain further insights into Hawaiian 
household organization and structure in this area. Because Kahikinui was a kua‗āina or ―back 
country‖ region, the daily lives of its people were unlikely to have been the same as those dwelling 
near the royal centers such as Wailuku or Hāna. With the Auwahi sites, there is an opportunity to 
investigate the traditional lifeways of a true rural hinterland in ancient Hawai‗i. 

Household archaeology as a sub-discipline has developed greatly over the past two to three decades, 
but unfortunately many of its advances have not been applied in Hawaiian Cultural Resources 
Management (CRM) work. The continued emphasis, in much CRM mitigation in Hawai‗i, on single 
1m² test units in residential sites has generally failed to add new knowledge about Hawaiian 
household organization and structure. What is required is more emphasis on horizontal exposure of 
living surfaces by which larger activity areas can be discerned, and spatial patterns of organization 
identified. This approach should be applied in future mitigation efforts in Auwahi. It would be far 
more productive to fully excavate three or four residential features than to dig random test pits in a 
larger sample of structures. 

In addition to horizontal excavation, such investigation of ancient Auwahi residential sites will 
require careful analysis of the cultural content of these sites. Prior experience shows that Kahikinui 
residential sites are relatively poor in portable artifacts such as adzes or fishhooks. The most 
common remains recovered are macrobotanical remains (especially charcoal), basalt and volcanic 
glass lithics, and shell and vertebrate remains. These materials will need to be studied by appropriate 
specialists if their information potential is to be realized. The lithic materials in particular should 
prove interesting, in terms of tracing links between Kahikinui households and those in adjacent 
districts or even other islands. X-ray fluorescence sourcing of basalt lithics from sites in Kīpapa and 
Nakaohu (Kirch, unpublished data) has shown that while most of the basalt being worked in 
Kahikinui sites is of local origin, some derives from at least one adz quarry in Kaupō district, and a 
small number of specimens were imported from other islands including Hawai‗i, Moloka‗i, and even 
O‗ahu. Since Auwahi is putatively the most important ahupua‗a within Kahikinui, Pacific Legacy 
hypothesizes that it may have had a higher degree of external connections (especially through its 
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resident konohiki), and that more imported lithics would appear in its residential sites. This 
hypothesis can be tested through further analysis of lithics from excavated sites in Auwahi. 

Zooarchaeological analyses of faunal remains from household sites can also yield vital clues as to 
rank differences between the occupants of various social units. Higher ranked individuals in ancient 
Hawai‗i had preferential access to status foods, especially pig and dog, but also pelagic fish and even 
to certain birds. Analysis of the faunal remains from a priest‘s residence in Nakaohu (Kirch et al. 
2010) have shown that the individuals residing there had access to a wide variety of status foods. It 
should be informative to compare a sample of Auwahi households with these prior results from 
other sites in Kahikinui. 

To meet this research objective, complete excavations of the following features will be conducted: 

 Site AWF-359/488 6906 Feature OO, U shaped wall with hearth; and 

 Site AWF-329 6896 Feature A, enclosure with midden. 

Post-Contact Features 

Following Captain Cook‘s ―discovery‖ of Hawai‘i in 1778-79 and the subsequent opening up of the 
Hawaiian Islands to the expanding European World System, Hawaiian society (which had been 
entirely cloistered for at least four centuries) was subjected to devastating external influences. 
Foremost among these was the exposure of the Hawaiian population to a range of diseases to which 
they had not inherent resistance, leading to massive population decreases. It appears that the 
indigenous Hawaiian population shrank from a pre-Contact high of at least 400,000 (and possibly 
considerably more) to about 140,000 in a mere four decades. But demographic collapse was not the 
only effect of European contact. Missionization and conversion of the Hawaiian people to 
Christianity, introduction of foreign ideas about everything from marriage to land rights, 
introduction of new crops and animals, all of these played significant roles in changing the lifeways 
of the Hawaiian people from the late 18th into the 19th centuries. 

While documentary sources tell us a great deal about these major transformations of Hawaiian 
economy, society, and politics in the post-contact era, there is still a great deal to be learned from the 
evidence of archaeology. This is especially true for the most rural or kua‗āina (literally ―back 
country‖) regions, such as Kahikinui. Most of the extant documentary sources used by historians 
refer to the historical transformations taking place in trading centers like Kailua (Hawai‗i Island) or 
Honolulu, where the White missionaries, merchants, and others were located. But the historical 
processes unfolding in these rapidly urbanizing centers may have been quite different from what was 
going on in the rural hinterlands, even as the two were linked as shown in the classic analysis of 
Anahulu Valley on O‗ahu by Kirch and Sahlins (1992). The rural areas were simultaneously both 
more resistant—and more vulnerable—to these foreign agents of change. They were more resistant 
in being farther from the sources of foreign influence or points of introduction of new disease 
vectors. But at the same time these rural areas had always been at the environmental and economic 
margins of traditional Hawaiian society. They were thus the most fragile, and the most susceptible to 
collapse under the devastation of disease and depopulation. There was as well simply the lure of new 
possibilities and opportunities in the centers of emerging trade and commence such as Lāhainā and 
Honolulu that inevitably drew people from the rural hinterlands to the new port towns. 

The archaeological landscape of Auwahi not only incorporates a diversity of features from the pre-
Contact period, but also many features that appear to date to the late 18th and 19th centuries. In 
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particular, a series of features situated on ‗a‗ā ridges to the east and west of the sedimentary basin 
inland of Pu‗u Hōkū Kano are suggestive of a substantial community of Native Hawaiians who 
persisted into the nineteenth century. Site AWF 359/488 6906, located on the massive ‗a‗ā ridge on 
the east side of this basin, appears on the basis of survey data to have been a significant 19th century 
settlement, indicated by a diversity of artifacts such as glass bottles and iron artifacts, including a 
horse bridle, flat iron, and flensing tool probably used as a farming tool (Hawaiian ‗ō‗ō). It is in some 
respects not surprising that this area should have remained as a final refuge for rural Hawaiian 
commoners attempting to cling to their traditional lifeways in the face of seemingly insurmountable 
obstacles. These features are adjacent to what is probably the most productive garden land in the 
ahupua‗a, and it is only natural that such a prized resource would have been the last to have been 
abandoned. 

Careful and detailed investigation of these post-contact archaeological features has the potential to 
reveal much about the transformation of Hawaiian lifeways in the nineteenth century. How, for 
example, did residential patterns change over time? Was the traditional kauhale pattern of separate 
activity areas abandoned for a more ―western‖ living style of a single combined multifunction hale? 
This would be predicted following the abolition of the kapu system (with its mandated separate 
cooking and eating facilities) after 1819, but has rarely been tested archaeologically (but see Kirch 
and Sahlins 1992). How much access did these rural households have to foreign material culture, and 
how did they integrate such material objects into their lifestyles? To what extent did they continue to 
utilize traditional, pre-Contact material culture, such as expedient lithic technology? And, how did 
their subsistence patterns and foodways change with the introduction of new crops, new animals, 
and new culinary concepts? 

All of these questions can be addressed through more detailed investigation of the Auwahi sites 
dating to the post-contact era. Larger areal exposures of a selected few post-contact residential 
structures will be conducted, in order to be able to obtain fine-grained spatial data on activity 
patterns which can then be compared with similar data from pre-Contact sites in Auwahi, elsewhere 
in Kahikinui, and in Hawai‘i. Horizontal excavation or exposure of entire house floors will be 
undertaken in two or three post-Contact residential features to provide the kinds of spatial data 
necessary to answer the questions posed above. 

Features recommended for aerial excavation to address these research questions include: 

 Site AWF-2010 KK 6988 Feature E, an enclosure and C-shaped wall with historic artifacts. 

Land Use of the Dryland Forest Region 

The leeward slopes of southeast Maui, because of their combination of relatively young lava 
substrates and low rainfall, were the ecological setting in which a distinctive natural biotic 
community evolved over the course of several hundred thousand years—the Hawaiian dryland 
forest (Ziegler 2002, and Wagner et al 1999). This dryland forest had a far greater diversity of plant 
species than the wet forests which were typically dominated by a few trees such as Metrosideros 
polymorpha and Acacia koa. While both ‗ōhi‘a and koa were present as well in the dry forests, many 
other species were found in abundance, such as ‗liahi (sandalwood, Santalum spp.), naia (false 
sandalwood, Myoporum sandwicense), hala pepe (Dracaena spp.), mâmane (Sophora chrysophylla ), lama 
(Diospyros sandwicensis), nīoi ( Eugenia spp.). In somewhat lower elevations, thick stands of the 
distinctive wiliwili (Erythrina sandwicensis) with its deciduous habit unusual in the tropics covered the 
landscape, along with such shrubs as ‗a‗ali‗i (Dodonaea sp.) and ‗akia (Wikstroema sp.). In the late 19th 
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century, the pioneering botanist Joseph Rock was struck by the remarkable biodiversity of leeward 
Maui—and of Auwahi in particular. Rock made a number of collecting expeditions to Auwahi to try 
to capture what he could of this unique environment, even though it was already under tremendous 
pressure from cattle grazing and other inroads. 

What Rock witnessed at the end of the nineteenth century in the uplands of Auwahi was, however, 
merely the endpoint of several centuries of intensive human exploitation of this land, exploitation 
that began with pioneering Polynesian settlement, continued with a phase of high population density 
and intensive farming, and which was succeeded by the introduction of ungulates and cattle 
ranching. An important part of the historical record of Auwahi is how this unique dryland forest 
environment was transformed as a result of these successive phases of human land use and resource 
exploitation. 

Investigating this critical aspect of the Auwahi record will require the application of the 
multidisciplinary perspective of ―historical ecology‖ (Kirch and Hunt, eds., 1997). Much of the 
necessary data can be obtained through the various kinds of field and laboratory investigations 
already outlined for topics 3, 4, and 5 above [note: see AIS in Appendix E for further discussion of 
these topics]. For example, charcoal samples obtained from hearths and earth ovens in residential 
sites can provide important data on the kinds of plants formerly growing on the Auwahi landscape, 
and being exploited by the Hawaiians. Likewise, zooarchaeological analysis of faunal assemblages 
will provide data on wild food resources such as native birds. 

It is anticipated that the materials recovered from the proposed feature excavations outlined above 
will yield the data to help address these questions regarding changes to the environment resulting 
from land use and resource exploitation. 

Operations and Maintenance 

The Applicant‘s contractor, Pacific Legacy, will develop a plan that would minimize the potential for 
theft and vandalism at recorded historic properties. The plan will include measures such as fencing 
of sites, development and presentation of a Worker Environmental Awareness Program, and 
possible regularly scheduled monitoring and patrolling of significant resources. This plan will be 
provided to the lead federal agency, SHPD, and consulting parties for comment and review. 

The Applicant will provide worker cultural resources sensitivity training for its O&M team workers. 
They would be educated about the sensitivity of the cultural resources in the proposed Project and 
would be made familiar with the plans and procedures that are to be followed if an unanticipated 
cultural resource, including human remains, are discovered during the course of Project O&M..  

3.8.3.6 Summary of Impacts  

Table 3.8-1 summarizes potential impacts to archaeological and cultural resources associated with 
the proposed Project.  
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Table 3.8-1. 
Summary of Potential Archaeological and Cultural Resources Impacts 

Impact Issues 
Proposed 

Project 
No Action 
Alternative 

Direct impacts to significant archaeological sites   

Modifications to cultural landscape   

Viewshed effects from significant sites   

Increased vulnerability of sites to theft and vandalism   

Inadvertent impacts to sites during construction, O&M, 
and decommissioning 

  

In cases when there would be both beneficial and adverse impacts, both are shown on this table.  

LEGEND: 
= Significant impact   + = Beneficial impact 
= Significant but mitigable to less than significant impact N/A = Not applicable 
= Less than significant impact = No impact 
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3.9 TRANSPORTATION AND TRAFFIC 

3.9.1 Definition of Resource 

This section addresses public and privately owned transportation infrastructure, including harbors, 
airports, highways, and roadways. A discussion of transportation and traffic not only includes the 
movement of motor vehicles, but also considers the movement of ships, barges, airplanes, 
pedestrians, and bicyclists.  

The ROI for transportation and traffic is defined as the proposed Project, which includes the wind 
farm site, the generator-tie line corridor, and the construction access route (Kula Highway, Pi‗ilani 
Highway, and Pāpaka Road) as defined in Chapter 2, as well as the surrounding areas that could 
affect or be affected by the proposed Project, and the routes of travel to and from the proposed 
Project. 

3.9.2 Existing Conditions 

3.9.2.1 Harbors 

Essentially all of Hawai‗i‘s overseas cargo must clear Honolulu Harbor, because it is the hub of the 
islands‘ harbor system. Hawai‗i imports 80 percent of its required goods, more than 98 percent of 
which is shipped by water. Cargo bound for Maui would be transported to Kahului Harbor, Maui‘s 
only commercial harbor and the only harbor large enough to accommodate the equipment and 
materials required for a wind farm. Kahului Harbor is at the eastern end of Kahului Bay, and is 
generally bordered by the east breakwater, Hobron Avenue, Ka‗ahumanu Avenue, and Pu‗unēnē 
Avenue. Congestion within the commercial harbor is localized and dependent on vessel arrival 
timing, and the type and volume of cargo or passengers. The major areas of congestion are at Pier 1 
because of cruise ship traffic and unloading of overseas cargo vessels, and at Pier 2 during loading 
and unloading of the inter-island barge. 

The east side of the harbor currently encompasses approximately 20 hectares (50 acres) of land. It is 
the operational portion of the harbor that includes three major berthing structures with storage 
areas, warehouses, harbor offices, and tenant buildings. All of the commercial maritime activities 
occur on the east side. Wind turbine component storage and handling space needs at the harbor are 
discussed later in Section 3.8.3.2. 

3.9.2.2 Airports 

The proposed Project is approximately 32 kilometers (20 miles) southeast of Kahului International 
Airport, 35 kilometers (22 miles) southwest of the Hāna Airport, and 51 kilometers (32 miles) 
southwest of Kapalua West Maui Airport. There are no other private or publicly owned runways on 
Maui.  

3.9.2.3 Highways and Roadways 

State, county, and privately owned highways and roadways as described in Section 2.1.3 comprise 
the proposed construction access routes from Kahului Harbor to the proposed Project. These roads 
range from paved multi-lane highways to privately owned dirt pastoral roads. For this discussion, the 
proposed construction access routes are referred to as Route A, the Pi‗ilani Highway Route, which 
has been divided into nine distinct segments listed in Table 3.9-1; and Route B, the Kula Highway 
Route (State Highway 37). These routes are and shown on Figure 2-72-9.  
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Table 3.9-1. 
Construction Access Route from Kahului Harbor to Proposed Project (Route A) 

Segment 
Number Route 

Ownership/ 
Jurisdiction Approximate Distance 

A1 Ala Luina Street/Hobron Avenue County of Maui 
DPW 

0.60.4 km (0.40.2 mile) 

A2 Ka‗ahumanu AvenueHāna Highway (State 
Highway 36) 

HDOT 0.6 1.1 km (0.4 0.7 mile) 

A34 Pu‗unēnē Avenue/Mokulele Highway 
(State Highway 311)  

HDOT 12.1 10.3 km (7.5 6.4 
miles) 

A45 Pi‗ilani Highway (State Highway 31) HDOT 11.6 km (7.2 miles) 

A56 Wailea Ike Drive County of Maui 
DPW 

1 km (0.6 mile) 

A67 Wailea Alanui Drive / Mākena Alanui 
Drive/Mākena Golf Road 

County of Maui 
DPW 

4.5 km (2.8 miles) 

A78 Pāpaka Road (series of privately owned 
pastoral roads)  

Private 
(privately owned) 

7.6 km (4.7 miles) 

A89 Upcountry Pi‗ilani Highway (east of Pāpaka 
Road entrance) 

HDOT / County 
of Maui DPW 

6.4 km (4.0 miles) 

 Total Distance  44.2 44.4 km (27.4 27.6 
miles) 

DPW = Department of Public Works 
HDOT = Hawai‗i State Department of Transportation 
km = kilometer 

The most recent HDOT traffic counts on the affected roadways were done in 2007 (HDOT 2008). 
The station locations and traffic count data are included as Appendix G. 

3.9.2.4 Transit System 

The County of Maui‘s ―Maui Bus‖ transit system, operated by Roberts Hawai‗i, consists of 12 bus 
routes and 4 commuter service routes that serve the island‘s transit needs 7 days a week, including 
holidays. Routes 5, 6, 10, and 40 all run along portions of the proposed Project‘s construction access 
route from the Harbor to the proposed wind farm site.  

3.9.2.5 Pedestrians and Bicyclists 

In addition to vehicular traffic, some of the roadways along the proposed Project‘s construction 
access route receive an unquantifiable amount of use by pedestrians and bicyclists. These uses 
primarily occur on sidewalks and bike lanes along Pāpaka Road. 

3.9.3 Potential Impacts and Mitigation Measures 

3.9.3.1 Impact Methodology and Factors Considered for Impacts Analysis 

The proposed Project was evaluated for potential adverse effects on transportation routes and traffic 
movement. Direct and indirect factors considered in determining whether the proposed Project 
would have a significant impact on transportation and traffic include the extent to which the 
proposed Project would result in: 

 Increases in traffic exceeding a level of service established by HDOT or the County of Maui 
DPW; 
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 Creation of road dust or severe road damage at levels that create hazardous situations for 
motorists, pedestrians, or bicyclists; 

 Long-term major traffic delays for a substantial number of motorists; and/or 

 Changes in air or marine traffic patterns, including either an increase in traffic or a change in 
location that would cause substantial safety risks. 

Traffic studies conducted in 2007 by Black & Veatch and in 2008 and 2011 by Tri-Isle form the 
basis for much of the analysis presented below. Prior to construction, an updated traffic study will 
be conducted to account for changes in the road system that have occurred since these traffic 
studies to determine any further need for Project-related roadway improvements or modifications.  

3.9.3.2 Construction Impacts 

Construction of the proposed Project would require increased use of the harbor, highways, and 
roadways along the construction access route. To facilitate the transport of superloads, 
modifications of overhead transmission lines or traffic lights would be necessary along Route A the 
construction access route. At nine locations identified along Upcountry Pi‗ilani Highway, just west 
of the proposed Project, road improvements (to include horizontal realignment or vertical re-
profiling) would be necessary to accommodate the transport of oversized and heavy equipment 
(Figure 2-8 10 in Chapter 2). 

Impacts to the transportation infrastructure could occur during equipment and supply deliveries 
during construction of the proposed Project. Implementation of a Project-specific traffic 
management plan would be necessary. Major deliveries would be scheduled during off-peak times 
(as discussed in Section 3.9.2.3) to the extent practicable. Any roads or infrastructure damaged from 
the proposed Project activities would be repaired and restored to existing conditions or better. The 
traffic management plan would identify measures to avoid hazards from the increased truck traffic 
and to minimize impact to traffic flow on local public roads and highways. The Applicant or its 
construction contractor would secure permits for the superloads from the HDOT or DPW prior to 
construction.  

Harbor 

Exact shipping routes and port stops have not yet been identified. Equipment supply contracts have 
not been awarded so both the originating sources of the components and the transportation routes 
are unknown. Major WTG components would most likely be shipped directly to Kahului. However, 
there is the possibility they would be transshipped through Honolulu Harbor. Other equipment 
(batteries, transformers, generator-tie line, and generator-tie line poles) could also be transshipped 
through Honolulu. The transport, staging, and storage of the WTG components have the potential 
to impact both Honolulu and Kahului harbor facilities and operations in the short term. Early 
planning and continued coordination with HDOT Harbors Division-Honolulu and Maui District 
offices would serve to avoid or minimize traffic congestion and delays in the harbor.  

Materials and equipment for the proposed Project would be offloaded from cargo ships and either 
loaded directly into waiting trucks or placed in a designated temporary staging area within the 
harbor. Because there is limited staging area available at the harbor, it is likely that the shipments of 
WTG components would be staggered to minimize congestion. It could be necessary to have an off-
site temporary storage yard for the WTG components at or near the Harbor at Kahului. The need 
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for a construction staging area and its location has yet to be determined. Areas under consideration 
include a few locations along Mokulele Highway, including five to eight acres adjacent to the 
Kahului Harbor at the Coral Landfill, a location within the Maui Research and Technology Park, and 
an area south of Pāpaka Road. Figure 3.9-1 presents a typical laydown area for GE the Siemens 3.0 
MW WTGs.  

Figure 3.9-1. Typical Detail for a General ElectricSiemens 3.0 MW Turbine Laydown Area 

Source: RMT (2011) Mortensen Construction (2010) 

A preliminary container yard analysis, based on a standardized container size reported in 20-foot 
equivalent units, provides an indication of the area potentially available for temporary offloading and 
storage of Project materials at the Harbor. Locations include Pier 1, which has a current container 
storage area of 6.4 hectares (15.9 acres), and Pier 2, which has a current container storage area of 7.1 
hectares (17.6 acres). An additional 1.5-hectare (3.7-acre) overflow storage yard is at the corner of 
Hobron Avenue and Ka‗ahumanu Avenue that is typically used for automobile storage; however, the 
Black & Veatch (2007) study indicates that some of this area could be available for use as a 
temporary staging area. The final solution to avoid congestion within the harbor or the need for an 
additional crane could depend on the components. For lighter components like blades, ship-
mounted cranes could be sufficient to offload them onto waiting trucks. Heavier components could 
need to be left on semi-trailers when loaded onto the ships and then driven off the barges using 
semi-tractors already on Maui. Either approach would require a large number of trucks available on 
the island to completely unload a ship and avoid tying up the harbor. At least one transport 
company indicated they could provide the number of trucks and trailers necessary, and when a 
transportation request for qualifications for the proposed Project is issued, this would be discussed 
with all bidders. This approach was used for the recent construction of the Kaheawa Pastures Wind 
Farm Project on Maui and was assumed for the transport study completed for the proposed Project 
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(Black & Veatch 2007). Pictures of the ship arrangements from the Kaheawa Pastures Wind Farm 
Project on Maui are shown on Figure 3.9-2.  

 

Figure 3.9-2. Kaheawa Pastures Tower and Blade Transport Ships 

Source: Black & Veatch (2007) 

The major streets in the vicinity of the harbor are Ka‗ahumanu Avenue, Pu‗unēnē Avenue, Hobron 
Avenue, and Hāna Highway. Other streets include Wharf Street, Ala Luina Street, and Second 
Street. Hāna Highway and Ka‗ahumanu Avenue, the major roadways in the vicinity of Kahalui 
Kahului Harbor, serve local and regional traffic. Table 3.9-2 lists the intersections in the vicinity of 
the harbor and identifies the traffic controls in place at the time of site inspection. 

Table 3.9-2. 
Kahului Harbor Vicinity Traffic Control 

Intersection  Control Device  

Hobron Avenue / Ala Luina Street  Stop sign  

Hobron Avenue / Amala Street  Stop sign  

Hobron Avenue / Ka‗ahumanu Avenue  Signalized  

Ka‗ahumanu Avenue / Wharf Street  Signalized  

Ka‗ahumanu Avenue / Pu‗unēnē Avenue  Signalized  

Ka‗ahumanu Avenue / Maui Beach Hotel & Maui Palms Hotel / Lone Ave. Signalized  

 Source: Black & Veatch (2007) 

The internal roadway, Ala Luina Street, links the internal traffic to Hobron Avenue and to Wharf 
Street. Congestion within the commercial harbor is localized and dependent on the vessel arrival, 
type of cargo or passengers, and volume. The major congestion areas are at Pier 1, where there is 
frequent cruise ship traffic and unloading of the overseas cargo vessels, and at Pier 2, where regular 
unloading and loading of the inter-island barge occurs. 

Airports 

Delivery of equipment and construction traffic would not adversely impact operations of any of the 
four Maui airports because traffic would be limited to water and ground transportation. The 
Applicant would submit a filed Notice for Proposed Construction or Alteration and would 
coordinate with the FAA on May 27, 2011. . This notice was filed would be filed at least 6 months 
prior to well before the anticipated start of construction to allow adequate time for consultation with 
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the FAA. Temporary or permanent structures higher than 200 feet above mean sea level or 
exceeding any obstruction standards contained in 14 CFR 77 should normally be marked or lighted. 
In some cases, after an FAA aeronautical study, marking or lighting may not be required if the 
structure does not impair aviation safety. This review process would ensure that there are no adverse 
impacts to air traffic and would determine the lighting plan that would be required at the proposed 
Project.  

Highways and Roadways  

Component Transportation 

One of the construction issues is how the WTG components and other materials would be 
transported to the wind farm site. The WTGs being considered for the proposed Project are GE 
and Siemens commercial WTGs. Wind turbine components include the steel tower sections 
(typically three or four sections per tower, each transported separately), nacelles, rotor hub, and 
three blades (shipped either singularly or in pairs, depending on manufacturer or shipper‘s 
requirements). Other components such as WTG transformers, substation transformer, generator-tie 
line poles and cable, batteries, and switchgear are smaller and would not drive the transport 
feasibility because they do not require special equipment to facilitate their safe transport.  

In addition to the WTG components, it is assumed that a 500-ton crawler crane with a 600-metric 
tonne (660 tons or 1,320,000 pounds) lift capacity is required to erect the WTGs would be 
transported to the wind farm site(Black & Veatch 2007). This crane would be delivered to the 
proposed Project site in about 20 legal loads of 38 tons apiece. 

Transportation Equipment 
Most major WTG components are considered superloads requiring special equipment and permits 
for their safe transport. Typical transport methods for these components are discussed below; 
however, the actual methods used may vary slightly depending on the transporter (Black & Veatch 
2007).  

Nacelle 

As shown in Figure 3.9-3, transport of the nacelles would likely require the use of a 13-axle transport 
combination with sufficient bridge spacing compatible with H-20 and HS-20 bridge designs (Black 
& Veatch 2007). During the transport permitting process, the condition of the bridges on the 
construction access route would need to be reviewed to verify they meet the expected design 
parameters. In many cases, the extreme height of the nacelles would require using a perimeter bed (a 
type of trailer) to minimize the vertical clearance required at any underpass. However, the proposed 
construction access route has no overpasses. The Tri-Isle traffic study determined that no overhead 
cables would need to be raised and only one set of traffic signals and one overhead light pole at the 
intersection of Wailea Ike Drive and Wailea Alanui Drive would need to be temporarily removed 
and reinstalled to transport the superloads (Tri-Isle 2011), so only overhead cables and traffic signal 
mast arms would need to be reviewed and temporarily moved or raised if required (Black & Veatch 
2007). 
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Figure 3.9-3. Typical Nacelle 13-Axle Combination Transport 

Source: Black & Veatch 2007 

Tower Sections 
The tower sections would require special transport, although they would not pose the same level of 
difficulty as the nacelle because they are not as high. The tower sections would be moved on a 
combination of trailers because the lengths and weights vary. Typical equipment types would be 13-
axle combinations with deck extensions, Schnabel-type fittings, or steered dollies (see Figure 3.9-4 
below). The overall dimension and weight of these loaded units would be under the shipping 
envelope of the nacelle and therefore could follow the same route (Black & Veatch 2007). 

 

Figure 3.9-4. Typical WTG Tower Transport 

Source: Black & Veatch (2007) 

Blades 
Transporting the blades would require extendable trailers with two pivot points and rear steering 
capability (see Figure 3.9-5). The overall dimensions and additional steering capability would allow 
the blades to be transported along the same route as the nacelles and tower sections (Black & 
Veatch 2007). 
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Figure 3.9-5. Typical Blade Transport 

Source: Sempra (2010) 

Black & Veatch consulted with a local transport firm experienced with transport of components for 
other wind energy projects in Hawai‗i. The transport company confirmed that the proposed 
construction access route analyzed here is feasible for component delivery and that no significant 
issues are anticipated (Black & Veatch 2007). 

Construction Access Route  

As described in Section 2.1.3.1, the preferred construction access route has been divided between 
Routes A and B (Figure 2-7), largely in response to comments on the Draft EIS about traffic 
impacts to roadways and the resort communities of Wailea and Mākena. The most practicable route 
to move superloads and other heavy transport vehicles was determined to be along a designated 
route, from Kahului to the Mokulele Highway, through Kihei, Wailea, and Mākena to Pāpaka Road, 
and along Upcountry Pi‗ilani Highway to the wind farm site (Route A; Figure 2-7). To better 
understand conditions associated with the construction access route used by vehicles for transporting WTG 
components and other heavy loads, Auwahi Wind commissioned several traffic and transportation studies, 
including Black and Veatch (2007), and Tri-Isle (2008; 2011). The Tri-Isle studies are included in Appendix G 
of this Final EIS. These traffic studies show annotated photographs of each intersection, overhead 
obstructions, and bridges that could be affected by the proposed Project. For other Project construction 
vehicles, the route via Haleakalā Highway and Kula Highway (Route B) is suitable. More 
information about this route and other alternatives that were considered is described in Sections 
2.1.3.1 and 2.2.2.4. The distribution of construction through these routes is discussed below in the 
Subsection, ―Traffic Impacts along Construction Access Route.‖ 

Potential Road Modifications – Route A  
Transporting WTG components to the wind farm site would require temporary or permanent 
roadway modifications along Pi‗ilani Highway through Mākena Golf Course Road. Traffic studies 
(Appendix G) show annotated photographs of each intersection, overhead obstruction, and bridges 
that could be affected by the proposed ProjectSome temporary relocations or adjustments to the 
overhead telephone lines, power lines, and traffic signal mast arms could also be necessary.  

As shown in Figure 2-8,  there are several locations on Upcountry Pi‗ilani Highway between Pāpaka 
Road and the proposed entrance to the wind farm site that would need to be reprofiled to 
accommodate the low ground clearance requirements for transporting superloads. In addition, 
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several areas may require vertical recontouring of the road profile. The affected zones of 
construction could be 61 to 122 meters (200 to 400 feet) long and would typically be limited to the 
existing width of the road including the shoulders. Curve widening could be required in one of two 
locations. These affected zones could be 61 to 192 meters (200 to 400 feet) long and could extend 
12 to 15 meters (40 to 50 feet) onto the inside shoulder of the curve. Any temporary or permanent 
road modifications proposed by the construction contractor would be coordinated with and 
permitted by HDOT or DPW, as appropriate. 

A section of unimproved Pāpaka Road would need to be improved (potentially including horizontal 
realignments, vertical re-profiling, curve widening). All of these accommodations would be funded 
by the Applicant. 

The proposed construction access route on which WTG components, crane components, and other 
large items from Kahului Harbor would be trucked to the proposed Project is detailed in Table 3.9-3 
and discussed below. This route is believed to be the most practical for WTG components. Another 
route would be necessary only if HDOT or DPW denies a transport permit for currently unforeseen 
reasons.  

Table 3.9-3. 
Transport Route from Kahului Harbor to the Auwahi Wind Project (Route A)  

Route Section Route Segment Length 

A0 Leave Kahului Harbor on Ala Luina Street. 0.0 km (0.0 mile) 

A1 Ala Luina Street becomes Hobron Avenue, continue to Ka‗ahumanu 
Avenue Hāna Highway (HI Hwy 36 E) and turn right left. 

0.60.4 km (0.40.2 
mile) 

A2 Go west on Ka‗ahumanu Avenue to Pu‗unēnē Avenue (HI Hwy 311)SE on 
Hāna Highway to Dairy Road (HI Hwy 380 S), and turn left right. 

0.6 1.1 km (0.4 0.7 
mile) 

3 Go SW on HI Hwy 380 S to Pu‗unēnēAvenue (HI Hwy 311), and turn left. 1.3 km (0.8 mile) 

A3 
4 

Go south on HI Hwy 311 (Pu‗unēnē Avenue, which becomes Mokulele 
Highway) to Pi‗ilani Highway (HI 31 S), and turn left. 

12.1 10.3 km (7.5 6.4 
miles) 

A4 
5 

Go south on Pi‗ilani Highway to Wailea Ike Drive, and turn right. 11.6 km (7.2 miles) 

A5 
6 

Go west on Wailea Ike Drive to Wailea Alanui Drive, and turn left. 1.0 km (0.6 miles) 

A6 
7 

Go south on Wailea Alanui Drive (which becomes Mākena Alanui 
Drive) to the Mākena Golf Road gate and turn left. 

4.5 km (2.8 miles) 

A7 
8 

Follow the gated series of privately owned roads, collectively referred to 
as Pāpaka Road, to Kula Highway (State Road 37), and turn right. 

7.6 km (4.7 miles) 

A8 
9 

Follow Kula Highway (which becomes Pi‗ilani Highway, referred to as 
Upcountry Pi‗ilani Highway) to wind farm site entrance. 

6.4 km (4.0 miles) 

TOTAL DISTANCE  44.2 44.4 km (27.4 
27.6 miles) 

km = kilometer 
Source: Black & Veatch (2007) 

Black & Veatch‘s traffic study noted four locations along the proposed construction access route 
where there are small concrete bridges. Each of these bridges was found to be designed to either the 
H-20 or HS-20 rating (Black & Veatch 2007). A rating of H-20 indicates a bridge designed to 
accommodate a truck with up to 16 tons on the drive axle and 4 tons on the steering axle (for a total 
load of 20 tons). A rating of HS-20 is for a semi-trailer configuration, with an additional 16 tons on 



3.9 Transportation and Traffic 

3-162 FINAL ENVIRONMENTAL IMPACT STATEMENT, AUWAHI WIND FARM AUGUST 2011 

that axle (for a total load of 32 tons). For heavier loads, trailers with additional axles are used to 
distribute the weight so they do not violate the HS-20 rating. For example, the nacelle trailer for a 
GE or Siemens turbine typically has 13 axles to meet the HS-20 rating. These two ratings are the 
most common for modern U.S. bridge design, and WTG transport equipment commonly used in 
the U.S. can pass over an HS-20 bridge (Black & Veatch 2007). Once a specific turbine 
manufacturer and model has been selected, a Specific information about transport vehicles and the 
configurations required to comply with roadway weight limits will be identified in permits submitted 
to the HDOT and Maui County DPW, per HRS § 291-34. A more detailed site routing study will be 
performed . These studies are typically done within 30 days prior to issuing transport permits (Black 
& Veatch 2007). 

Route Section A0:  Leaving Kahului Harbor 
The ships carrying components for the proposed Project would be offloaded at Kahului Harbor 
where a temporary staging area may be established. Ships generally have a 4-day window between 
scheduled barge service and the Port is willing to temporarily store cargo on-site for another 4 days 
unless a lease is arranged for longer term storage. Other options include potential location(s) along 
Mokulele Highway or at the site south of Pāpaka Road. Given the limited amount of land available 
for staging, it might be necessary for WTG components to be shipped in multiple shipments (Black 

& Veatch 2007). Figure 3.9-6 depicts the typical scene at Pier #1. 

Figure 3.9-6. Pier #1 

Source: Black & Veatch (2007) 

Route Section A1:  Ala Luina Street / Hobron Avenue 
While there are a few options for leaving the harbor, Ala Luina Street and Hobron Avenue have 
radii sufficient to accommodate the superloads. Although Black and Veatch (2007) indicated that 
some Some overhead telephone lines may need to be raised or moved to facilitate nacelle and tower 
transport, the Tri-Isle (2008) study indicated that existing overhead clearances of lights and wires or 
cables was adequate and did not require any modification for transporting WTG components. This 
route section is less than 1 mile long, and its use should not impact traffic conditions (Black & 
Veatch 2007) (Figure 3.9-7).  
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Route Section A2:  Ka‘ahumanu Avenue to Pu‘unēnē Avenue Hāna Highway 
This section of Ka‗ahumanu Avenue Hāna Highway is relatively wide and in good condition and is a 
well-used highway for traffic into and out of Kahului. Figure 3.9-8 depicts a representative two-lane 
highway. The Applicant anticipates transportation of permitted loads on this road would be 
restricted to off-peak times, and may face further restrictions because of tourist traffic. The Tri-Isle 
(2008) study indicated that existing overhead clearances of lights and wires or cables was adequate 
and did not require any modification for transporting WTG components.The Black and Veach 
(2007) study indicated that oneof the traffic lights at Dairy Road might have to be temporarily taken 
down to permit tall loads, such as nacelles. Long loads (such as blades) would also need traffic 
control measures such as police escort or pilot cars, to manage traffic during transport through 
intersections.  

 

Figure 3.9-8. Representative Two-lane Highway— Intersection of Papa Avenue and Pu’unēnē 
AveHāna Highway at Dairy Road 

Source: Black & Veatch (2007) 

Route Section 3: Highway 380 (Dairy Road) South 

The third relatively short route section connects Highways 36 and 311, and is along the southeast 
boundary of Kahului. This is another heavily traveled road that would likely be restricted to off-
peak-hour traffic times. There are also some trees that overhang portions of the road that could 
require trucks to travel in specific lanes. 

Route Section A34:  Highway 311 (Pu‘unēnē Avenue, then Mokulele Highway) South 
This first long section of the route would take trucks from Kahului to Kihei. The highway is a four-
lane highway in most areas and may have to be closed to traffic when some loads are moved. 
Highway 311 (Mokulele Highway) has three bridges that trucks would need to cross, all of them 
rated to H-20 (rated to accommodate an axle load of 16 tons). These bridges would require further 
examination when the transport permits are applied for (such examinations are typically performed 
by HDOT). Tri-Isle (2008) did not identify any issues with this route segment. One of the traffic 
lights at the intersection with Pi‗ilani Highway could have to be moved (Black & Veatch 2007). 
Figure 3.9-8 depicts a representative four-lane highway. 

Route Section A45:  Pi‘ilani Highway 
Pi‗ilani Highway is along the southwest shore of East Maui to Wailea. In most areas, Pi‗ilani 
Highway is a four-lane highway in good condition (see Figure 3.9-9). Although the Black and Veatch 
(2007) study identified only three traffic signals along the proposed route, Tri-Isle identified several 
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others. Review of recent aerial photography indicates that four additional traffic lights have been 
installed (Tri-Isle 2008; Appendix G) since the original transportation study was conducted.  

 

Figure 3.9-9. Representative Four-lane Highway—Pi‘ilani Highway 

Source: Black & Veatch (2007) 

Black & Veatch (2007) noted that there were four concrete bridges in this section. Each bridge has 
an HS-20 rating (see above) and a maximum span length of 50 feet or less. Tri-Isle‘s 2008 and 2011 
surveys (Appendix G) did not identify the need to widen roads or remove medians to accommodate 
transport vehicles along this segment of the construction access route; however, it identified the 
temporary removal of three road-side signs. Temporary road improvements (such as widening or 
removal of a median) may be necessary at the intersection of Pi‗ilani Highway and Wailea Ike Drive. 

Route Section A56:  Wailea Ike Drive 
This short route section would need to be continued south far enough to reach Mākena Alanui 
Drive (discussed as Route Section A7 8). While 90-degree turns would be required, the road is 
relatively wide and free of obstructions. Local traffic would need to be temporarily stopped, thus 
requiring traffic control measures such flaggers, but the impact should be minimal because most of 
the deliveries following this route would be scheduled for evening hours and weekends. At the 
intersection of Wailea Ike Drive and Wailea Alanui Drive, a traffic light in the center median of 
Wailea Ike Drive is proposed for temporary removal, as are a traffic light in the center median of 
Wailea Alanui Drive and an overhead light post. These items would be temporarily removed to 
allow oversized construction vehicles to turn left on Wailea Alanui Drive. The median itself would 
remain intact. Temporary road improvements (such as widening or removal of a median) may be 
necessary at the intersection of Wailea Ike Drive and Wailea Alanui Drive.  Figure 3.9-9 10 depicts a 
representative paved local road. 

Route Section A67:  Wailea Alanui Drive 
Wailea Alanui Drive turns into Mākena Alanui Drive and is taken farther south to reach the entrance 
to Mākena Golf Road, which turns into a series of private roads collectively referred to as Pāpaka 
Road. The road is wide and appears relatively new (Black & Veatch 2007). See Figure 3.9-10. Tri-Isle 
(2011) did not identify the need to widen roads or remove medians along this segment of the 
construction access route (Appendix G). Temporary road improvements (such as widening) may be 
necessary at the intersection of Mākena Alanui Drive and Mākena Golf Road.  
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Figure 3.9-109. Representative Paved Local Road—Entrance to Mākena Golf Road off of Mākena 
Wailea Alanui Drive 

Source: Black & Veatch (2007)  

Route Section A78:  Pāpaka Road 
Because Kula Highway has several points between Pukalani and ‗Ulupalakua where turns are too 
sharp and slopes too steep for WTG component transport, Black & Veatch identified this Pāpaka 
Road alternative route as the preferred route (2007). Section A7 8 of the route is a series of private 
roads with gates at the entrance of Mākena Alanui Drive and at the exit of Upcountry Pi‗ilani Kula 
Highway. The eastern end connects with Upcountry Pi‗ilani Kula Highway about 2.4 kilometers (1.5 
miles) southeast of the ‗Ulupalakua Ranch store office. Figure 3.9-11 depicts a representative 
unpaved pastoral road. 

Much of the western portion of the road is paved and in good condition. The surface of the road 
deteriorates in the eastern portion, but it could be repaired. There are some steep portions that may 
exceed design requirements and would require road fill, rerouting, or heavy equipment to assist 
trucks carrying heavy components. The road surface would deteriorate during construction of the 
proposed Project, and would require repair once all heavy hauls were completed (Black & Veatch 
2007). Roads would be repaired to preconstruction conditions or better.  

Because both ends of the road are gated, it could be necessary to place guards at both ends during 
use. Several landowners have access to the road including ‗Ulupalakua Ranch. Coordination with 
these landowners is currently in progress and would continue through design and construction.  

Section A8 A7 is the only portion of the route with significant elevation changes, from near sea level 
at Mākena on the western end to near 549 meters (1,800 feet) ASL at ‗Ulupalakua Ranch on the 
eastern end. While the average slope over the entire section is expected to be about 7.5 percent, 
preliminary calculations show some sections with slopes up to 24 percent. Typical transport 
providers‘ requirements for the WTG superloads require a grade no steeper than 10 percent, unless 
a special heavy-assist vehicles would be used. Final design for these road improvements would be 
completed to obtain required state and county permits. 
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Figure 3.9-11. Representative Unpaved Pastoral Road: Pāpaka Road, Eastern Portion 

Route Section A89:  Upcountry Pi‘ilani Highway 
The last portion of the route is Upcountry Pi‗ilani Highway. This is a two-lane road that is relatively 
straight from the intersection with Section 8, has no obstructions, and does not get a great amount 
of traffic (see traffic data in Appendix G). It does have segments that would need to be leveled out 
to accommodate the WTG superloads as discussed in Section 2.1.3.1, Transportation Plan. In 
addition, to improve the access road for the Interconnect Substation, construction materials would 
be transported from this intersection with Upcountry Pi‗ilani Highway. 

Route B:  Kula Highway 
Several portions of Kula Highway, between Pukalani and ‗Ulupalakua Ranch, have turn radii and 
slopes that are not adequate for the size of transport truck required to haul the WTG components 
(superloads). In addition, weight limits on some bridges are too low to accommodate the superloads. 
However, this route segment is appropriate for like use, including project construction traffic from 
worker vehicles, dump trucks and typical semi-trucks. See Figure 2-9. 

Traffic Impacts along Construction Access Route 
Tables 3.9-4, 3.9-5 and 3.9-6 show estimated daily traffic numbers for construction traffic. These 
tables present the amount of estimated construction traffic for the 10-month construction period. 
The estimate assumes that concrete and aggregate would be trucked into the proposed Project 
(rather than produced or obtained on-site). 

The construction impacts associated with the Auwahi Wind Farm project will be short-term and will 
result in a small increase in traffic relative to current traffic volumes. The construction access route 
has been revised to include two main routes as described in Section 2.1.3.1 and in Figure 2-9 of the 
EIS. Approximately 60 percent of all construction vehicles would transit Kula Highway (Route B), 
26 percent of vehicles would transit through Wailea and Mākena (Route A), and the remaining 14 
percent would only transit between the start of Pāpaka Road and the wind farm site. Approximately 
71 percent of all project construction traffic would be from construction workers commuting to the 
Project over the course of the 10-month construction period; this estimate also assumes that 25 
percent of workers would use carpooling. The Kula Highway route will be used by three-quarters of 
all construction worker vehicles, two-thirds of off-site dump trucks, and three-quarters of typical 
semi-trucks anticipated for Project construction. 

 



3.9 Transportation and Traffic 

3-168 FINAL ENVIRONMENTAL IMPACT STATEMENT, AUWAHI WIND FARM AUGUST 2011 

Table 3.9-4. 
Average Round Trips per Day by Month through Wailea and Mākena  

TYPE OF VEHICLE 
AVERAGE NUMBER OF VEHICLE TRIPS PER DAY BY PROJECT MONTH 

MONTH 1 MONTH 2 MONTH 3 MONTH 4 MONTH 5 MONTH 6 MONTH 7 MONTH 8 MONTH 9 MONTH 10 

Construction Workers 7 13 20 26 22 19 15 8 6 2 

Off-site Dump Trucks 4 10 11 5 0 1 1 0 0 0 

Intra-site Dump Trucks 0 0 0 0 0 0 0 0 0 0 

Water Trucks 0 0 0 0 0 0 0 0 0 0 

Typical Semi-Trucks 1 2 1 1 1 1 1 1 1 0 

SUBTOTAL 12 25 32 32 23 21 17 9 7 2 

MAXIMUM ROUND TRIPS PER DAY BY MONTH FOR ONLY 8 DAYS 

Concrete Trucks*       40 40           

Superloads**           7 7       

* The peak amount of trips per day for concrete trucks as required to pour the 8 WTG foundations.  
** For each WTG, an average of seven superload trips will occur per day for a duration of 8 days total over two months. Depending on final logistics, more trips may occur. 
*** Concrete trucks will not deliver on the same day as Superloads. A total of 40 concrete trucks are required for the pouring of each WTG foundation. Because either Route A or Route B could be used to 
deliver concrete, these tables present the hi possible traffic  associated . 

 

Table 3.9-5. 
Average Round Trips per Day by Month through Kula 

TYPE OF VEHICLE 

AVERAGE NUMBER OF VEHICLE TRIPS PER DAY BY PROJECT MONTH 

MONTH 1 MONTH 2 MONTH 3 MONTH 4 MONTH 5 MONTH 6 MONTH 7 MONTH 8 MONTH 9 MONTH 10 

Construction Workers 21 38 58 76 64 57 45 22 17 5 

Off-site Dump Trucks 4 10 11 5 0 1 1 0 0 0 

Intra-site Dump Trucks 0 0 0 0 0 0 0 0 0 0 

Water Trucks 0 0 0 0 0 0 0 0 0 0 

Typical Semi-Trucks 3 4 3 3 2 2 2 2 1 0 

TOTAL 28 52 72 84 66 60 48 24 18 5 

Concrete Trucks*       40 40           
* The peak amount of trips per day for concrete trucks for a duration of 8 days total over three months.  

 

 
 



3.9 Transportation and Traffic 

AUGUST 2011 FINAL ENVIRONMENTAL IMPACT STATEMENT, AUWAHI WIND FARM 3-169 

Table 3.9-6. 
Round Trips per Day by Month, Auwahi Wind Farm Total 

TYPE OF VEHICLE 
AVERAGE NUMBER OF VEHICLE TRIPS PER DAY BY PROJECT MONTH 

MONTH 1 MONTH 2 MONTH 3 MONTH 4 MONTH 5 MONTH 6 MONTH 7 MONTH 8 MONTH 9 MONTH 10 

Construction Workers 28 51 77 102 85 75 60 29 22 6 

Off-site Dump Trucks 7 19 21 10 0 1 2 0 0 0 

Intra-site Dump Trucks 7 19 21 10 0 1 2 0 0 0 

Water Trucks 3 16 21 7 2 2 2 2 1 0 

Typical Semi-Trucks 4 5 4 4 2 3 2 2 1 0 

SUBTOTAL 49 110 144 133 89 82 68 33 24 6 
MAXIMUM ROUND TRIPS PER DAY BY MONTH FOR ONLY 8 DAYS 

Concrete Trucks*       40 40           

Superloads**       7 7           

* The peak amount of trips per day for concrete trucks for a duration of 8 days total over three months.  
** An average of seven superload trips will occur per day for a duration of 8 days total over two months. Depending on final logistics, more trips may occur. 
*** Concrete trucks will not deliver on the same day as Superloads. 
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According to a recent study by ATA (2009), 940 vehicles travel through the intersection of Pi‗ilani 
Highway and Wailea Ike Drive during the morning peak traffic hour, and 1,213 vehicles travel 
during afternoon peak traffic hour. In comparison, the maximum volume of construction traffic for 
Auwahi Wind through the Wailea and Mākena communities would peak at less than 150 round trips 
per day. Much of this traffic would occur during non-peak hours or weekends for a period of 3 
months during the WTGs. In addition, a traffic management plan will be coordinated with the State 
of HDOT and Maui County DPW to further minimize any inconvenience to the public.  

The following describes the specific types of vehicles and the anticipated level of activity associated 
with the Project: 

 Construction Worker Vehicles: Worker vehicles would transit to and from the Project in 
morning (4 a.m. to 7 a.m.) and evening hours (2 p.m. to 7 p.m); the bulk of travel will occur 
along Kula Highway. Twenty-five percent of the construction worker vehicles will carry 
multiple construction workers. 

 Concrete Trucks: Concrete trucks will transit either through Wailea and Mākena to Pāpaka 
Road or along Kula Highway. The maximum number of concrete deliveries per day will not 
exceed 40 and will be limited to only 8 days during the installation of the WTG foundations. 
Tables 3.9-4 and 3.9-5 both show the concrete trucks at a maximum of 40 trips per day 
during months four, and five of construction. Concrete deliveries may use either of these 
two routes, or a combination of these two routes; and as such, these tables represent the 
average daily maximum of construction traffic from concrete trucks along either route. 
Concrete would be delivered between the hours of 10 p.m and 10 a.m. or on weekends to 
avoid traffic as well as to provide the necessary level of service required by the Project.  

 Dump Trucks: 97 percent of off-site and intra-site dump trucks would be required during 
the first 4 months of construction. These trucks would remove soils, aggregate from the 
Project site and transport materials into approved waste disposal facilities. The intra-site 
dump trucks are limited to locations within the Project site and will not be traversing Kula 
Highway and Wailea/Mākena; only off-site dump trucks will be using these two routes. 

 Water Trucks: As with dump trucks, the majority (84 percent) of water truck loads occur 
during the first 4 months of construction. This is when the majority of ground disturbance 
in the wind farm site and modification of Pāpaka Road would occur. In several source water 
options, water will either be an on-site well or it will be trucked in from the base of Pāpaka 
Road in Mākena. In either of these two scenarios, the number of vehicles identified for water 
trucks would not be traversing Kula Highway or Wailea/Mākena roads. However, another 
option for a source of water is R1 water from the Kihei Wastewater Reclamation Facility. If 
R1 water is utilized for construction activities, it will add approximately 1,390 vehicle trips 
for the entire construction period. These water trucks would transit Pi‗ilani Highway through 
Wailea and Mākena to Pāpaka Road. 

 Typical Semi-Trucks: About 75 percent of all semi-trucks will travel over Kula Highway.  

 Superloads: Each Siemens 3.0-MW WTG will be transported to the site as 7 separate 
superloads, so the projects 8 WTGs will require a total of 56 superload round trips through 
Wailea and Mākena for only 8 days total. The superloads will be transported over the 
highway system between 10:00 p.m. to 10:00 a.m. and staggered at 30 minute intervals to 
avoid traffic impacts. Each WTG will be transported to the site during a single night for a 
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total of eight nights. These nights will be spaced within a one-month period. Superloads will 
be escorted by police vehicles, 2 in the front and 2 in the rear; when traffic develops behind 
the superload, the superload will pull over and the police escorts will safely lead traffic 
around the superload.  

Auwahi Wind will work with HDOT and Maui County DPW to fully analyze, inspect, and confirm 
the ability of the roads and culverts along the route to support the loads. Maui County DPW 
confirmed that culverts along Wailea and Mākena are designed to withstand loads of 20 tons. 
Auwahi Wind will complete a culvert inventory report in coordination with DPW. The superloads 
per axle weight is approximately 9 to 10 tons well within the 20 ton culvert design. If and where 
necessary, culverts will be reinforced utilizing methods such as temporary steel plates that span the 
culvert. All loads for the project will be highway legal and individual axle loads will be similar to 
those of tractor trailers currently supplying hotels in Wailea and Mākena. Transportation studies 
have been conducted by Tri-Isle, Inc., for the delivery of WTGs along Route A to the proposed 
Project and verified that height clearances, width clearances, and weight requirements are met along 
the delivery route (see Appendix G). The construction contractor will coordinate with Maui County 
DSA Engineering and HDOT to obtain Moving Permits for oversized and overweight vehicles.  

Superloads are anticipated to be transported during off-peak hours (10:00 p.m. to 10:00 a.m.) to help 
reduce traffic congestion. Superloads and other heavy equipment would generate noise during 
Project construction. Estimates of near and far sound source pressure levels are shown in Table 
3.11-6 in the EIS. Sound levels associated with superloads are expected to be consistent with the 
upper range of these estimates. To put these noises in perspective, Table 3.11-5 lists common sound 
pressure levels of everyday noises. Noise associated with construction traffic is within the range of 
sounds already occurring along the construction access road, typical of trucks currently transiting 
Pi‗ilani Highway to service Wailea and Mākena. In addition, the Applicant would obtain a noise 
permit from the State DOH prior to the start of construction to address construction noise levels, if 
necessary. 

Limited temporary removal and re-installation of traffic lights along with tree trimming will be 
necessary during a one month period to accommodate transport of the superloads. A transportation 
study conducted by Tri-Isle in May 2011 for the Auwahi Wind Project is included in Appendix G. 
The transportation study demonstrates the temporary modifications needed to transport the 
superloads through Wailea and Mākena. Prior to construction, detailed photographs will be used to 
document roadway conditions and to ensure that roads are properly restored. Any road damage will 
be expeditiously repaired. As applicable, worksite traffic control plans/devices shall conform to the 
Manual on Uniform Traffic Control Devices for Streets and Highways, 2003. Members of the public 
will be notified in advance prior to changes in use during the construction phase. See Section 3.9.3 
for a revised discussion of potential traffic impacts and proposed mitigation measures. Permits to 
transport oversized or overweight vehicles would be obtained from the HDOT and DPW prior to 
construction.  

With regard to removal and re-installation of traffic lights at the intersection of Wailea Ike Drive and 
Wailea Alanui Drive, four alternatives were identified for management of the intersection while the 
traffic lights are inoperable. The traffic lights will only need to be removed during the transporting 
of the blades and towers for the WTGs. The transit of the blades and towers will be within one-
month time span and only eight occurrences during that time.  
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The first alternative is to provide temporary traffic lights that accommodate the phasing cycle for the 
lights. The second alternative is to stop mauka bound traffic at Wailea Ike Drive and Wailea Ike 
Place and use this lane to negotiate the turn onto Wailea Alanui Drive, thereby bypassing the 
temporary removal of the traffic lights. During the closure of the mauka-bound lane, flaggers would 
be position at the appropriate location to direct traffic. The third alternative is to provide temporary 
all-way stop signs and a police officer directing traffic through the all-way stop. The fourth 
alternative is to only remove the traffic signal just during the transport of the blades and towers for 
the eight occurrences. The traffic signal would be re-installed after the blade and tower has safely 
passed through the intersection. During the short time-frame that the traffic signal is unavailable, a 
police officer would direct traffic through the intersection. 

To minimize impacts to traffic, Auwahi Wind, or its construction contractor, will prepare a Traffic 
Management Plan for the major transport activities and for road improvements that could cause 
traffic delays. At a minimum, the traffic management plan will:  

 Conform to:  

o Hawaii Standard Specification for Road and Bridge Construction (2005), 

o Manual on Uniform Traffic Control Devices for Streets and Highways (2003), and 

o Standard Details for Public Works Construction (1984); 

 Provide a description of the need for oversize/overweight permits; 

 Identify safety protocols such as: 

o use of flag persons (or flaggers) to manage traffic flow to accommodate turning of 
superloads, 

o identify areas to pull over and allow backed up traffic to pass safely, 

o use of police escorts or pilot cars during superload transport and traffic control 
during roadway improvements and repairs, and 

o identify points of contact (name and phone number) in the event of an emergency or 
other issues requiring immediate attention; 

 Describe the scheduling of superloads and deliveries during off-peak traffic hours (e.g., 
between 10:00 p.m. and 10:00 a.m., or during weekends) when possible, and describe the 
procedures to coordinate with HDOT and Maui County DPW to minimize any 
inconvenience to the public; 

 Encourage construction workers to use carpooling to reduce traffic impacts along the 
construction access routes; 

 Develop a plan to assure the community of quick repairs if roads are damaged; and 

 Include a communications procedure for:  

o notifying members of the public prior to modifications in road use that would cause 
delays or otherwise affect public use of the roadway, and 

o receiving and addressing concerns raised by the public regarding traffic along the 
construction access route. 
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Additional impacts to motorists include exposure to construction dust as well as temporary damage 
to roadways from construction equipment. Dust will be monitored and controlled with a watering 
truck. The Applicant will be responsible for repairing any road damage caused by the Project 
activities. Still or video photography will be used to document roadway conditions prior to the 
beginning of construction to ensure that roads are restored to preexisting conditions or better.Table 
3.9-4 shows an estimated monthly resource loaded traffic schedule for off-siteconstruction traffic. 
The table presents the amount of estimated construction traffic during months 1 through 10 of the 
construction phase for the entire construction access route, conservatively assuming that the GE 
WTG is selected which would require 15 turbines be installed. The estimate assumes that concrete 
and aggregate would be trucked into the proposed Project (rather than produced or obtained on-
site).  

Table 3.9-4. 

Number of Vehicles Per Month During Construction Phase 

Type of Vehicle 

Number of Vehicles per Month 

1 2 3 4 5 6 7 8 9 10 Total 

Passenger Vehicles 80 100 310 449 642 1,282 2,051 1,675 1,195 218 8,000 

Concrete Trucks 0 0 68 138 169 304 901 89 36 2 1,707 

Belly Dump Trucks 64 80 703 431 408 464 529 170 14 0 2,862 

Regular Dump Trucks 16 20 60 40 48 120 86 39 5 0 434 

Water Trucks 16 20 142 122 125 208 501 296 188 0 1,617 

Typical Semi-Trucks 0 0 40 38 48 65 104 62 31 8 395 

Superloads 0 0 0 0 0 6 114 0 0 0 120 

TOTAL  176  220 1,323 1,218 1,440 2,449 4,286 2,331 1,469  228 15,135 

Source: Mortensen Construction (2010) 

Most of the construction traffic would use Pāpaka Road to access the proposed Project. At this time 
it has not been determined whether Kula Highway would be used for deliveries. This would likely be 
dependent on the final selection of suppliers/subcontractors. During the peak month of 
construction (month 7 ), a total of 4,286 vehicle trips are anticipated (see Table 3.9-4), or 10 
additional trips per hour, excluding worker‘s trips, assuming 10-hour work days and 5-day work 
weeks. The workers‘ trips would add approximately 45 trips in the morning and evening, but the 
work hours would probably be somewhat staggered and may not coincide with the roadways‘ peak 
hours given the typical long days common in the construction industry. As indicated in Appendix G, 
HDOT traffic count data collected at locations along the affected roadways indicate typical peak 
hour volumes of 400 to 2,300 vehicles per hour, with the exception of the Pi‗ilani Highway segment 
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measured between Keoke Park and Keawa Place, where only 6 to 22 vehicles were counted during 
peak hours.  

Increased traffic would not be expected to exceed an acceptable level of service established by 
HDOT or DPW for more than short periods during construction. The proposed Project‘s additional 
55 peak-hour vehicle trips would not be expected to have an adverse affect on the operation of state 
highways or county roads during construction. During transport of the superloads, short-term 
congestion could result from slow-moving loads being escorted by police through urban 
intersections; however, traffic-disrupting deliveries would be scheduled during off-peak times and 
coordinated with HDOT and DPW to minimize inconvenience to the public.  

To minimize impacts to traffic, Auwahi Wind, or its construction contractor, will prepare a Traffic 
Management Plan for the major transport activities and for road improvements that could cause 
traffic delays. At a minimum, the traffic management plan will include  

identified areas to pull over and allow backed up traffic to pass safely;  

traffic control at intersections and flag persons (or flaggers) to manage traffic flow to accommodate 
turning of superloads;  

modification of road-side street signs, overhead features s and traffic lights;  

police escorts or pilot cars during superload transport; traffic control during roadway improvements 
and repairs;  

scheduling superloads and deliveries during off-peak traffic hours (e.g., before 5 a.m., after 8 p.m., or 
during weekends) when possible, . To further minimize traffic impacts, construction workers will be 
encouraged to carpool.Additional impacts to motorists include exposure to construction dust as well 
as temporary damage to roadways from construction equipment. Dust will be monitored and 
controlled with a watering truck. The Applicant will be responsible for repairing any road damage 
caused by the Project activities. Still or video photography will be used to document roadway 
conditions prior to the beginning of construction to ensure that roads are restored to preexisting 
conditions or better. 

Depending on which WTG model is selected, the WTG access roads may be modified based on 
engineering considerations by reducing the length and increasing the grade up to 15 percent. The 
impacts to transportation and traffic from construction of this straightened road alignment would be 
similar to those from construction of the proposed WTG access road alignment discussed above. 

Generator-tie Line Access 

A gravel access road would be built along portions of the proposed generator-tie line, where needed 
due to terrain, following the existing field road as much as practicable. With the exceptions of short-
term delays along the road, no traffic-related impacts are anticipated during construction. 

Transit System Impacts  

The ―Maui Bus‖ system operates 12 bus routes and 4 commuter routes around the island, and 4 
routes are coincident with the proposed construction access route for the Project. Bus routes 5 and 
6, the ―Kahului Loop,‖ run along a portions of Pu‗unēnē Avenue (Highway 311)Hāna Highway and 
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Dairy Road, and Route 10, the ―Kihei Islander,‖ turns around at the south end at the intersection of 
Wailea Ike Drive and Pi‗ilani Highway. Route 40, the ―Upcountry Islander,‖ operates over Haleakalā 
Highway (Highway 37) between Hana Highway (near Kahului Harbor) and the town of Pukalania 
portion of Hāna Highway.  

Along with other vehicle traffic at these locations, buses could be temporarily delayed from some 
level of congestion associated with transporting the superloads in an urban area. Transport of the 
superloads is expected to occur during off-peak travel times, so no significant impact is expected 
from these relatively short delays. The transportation management plan will be sent to the County 
Department of Transportation to notify the County Bus system of any potential delays. 

Pedestrian and Bicyclist Impacts  

While the intensity of pedestrian and bicyclist use and the extent of sidewalks and bike lanes are 
unknown along the proposed construction access route, it is anticipated that the off-peak delivery of 
superloads would have a relatively minor impact to pedestrians and bicyclists. Short-term delays 
might occur as over-length equipment and components are transported along the corridor, especially 
near urban intersections. Police escorts for the WTG superload transport would help to warn 
pedestrians and bicyclists to pause and allow these loads to pass safely. No impact to the sidewalks 
or bike lanes is anticipated. 

Additionally, dust from construction activities as well as road damage from construction equipment 
could impact pedestrians and bicyclists using the construction access route. During construction, 
road dust would be controlled with watering trucks. Any severe road damage would be expeditiously 
repaired to prevent hazardous situations for pedestrians, bicyclists, and others using the roads. 

3.9.3.3 Operations and Maintenance Impacts  

Operations of the wind farm are not expected to require frequent use of the harbor to deliver 
replacement equipment over the operational lifetime of the proposed Project. In addition, based on 
the location of the known runways, the proposed Project would not result in an obstruction of 
airspace. In accordance with FAA regulations, a Notice of Proposed Construction or Alteration 
would be filed with the FAA prior to construction was filed and accepted via the FAA web site and 
accepted on May 27., 2011 (sSee Appendix L) . Therefore, O&M activities would have negligible 
effects on the harbor and would have no effect on airport infrastructure or services. 

Five regular O&M staff are expected to be needed during the O&M phase. During this phase, the 
number of regular daily trips is expected to be no more than five inbound and five outbound, with 
occasional additional trips associated with infrequent maintenance activities. The existing state 
highways and county roads would be used on a regular basis for O&M personnel traveling to the 
wind farm site or accessing the generator-tie line. Pāpaka Road would not be used during operations, 
except for infrequent delivery of replacement equipment. Thus, deliveries to the wind farm site and 
other maintenance traffic would be infrequent and result in a negligible increase in traffic. 

There would be long-term beneficial impacts to the transportation system because the proposed 
Project would improve some roads, such as smoothing out bumps in Upcountry Pi‗ilani Highway, 
and would provide ‗Ulupalakua Ranch employees and private landowners along Pāpaka Road with 
improved access on the property. Based on this information, operations of the proposed Project are 
not expected to significantly impact the harbor, airport, or roadway infrastructure.  
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3.9.3.4 No Action Alternative 

No impacts to transportation and traffic are expected under the No Action Alternative because 
traffic conditions would remain unchanged. 

3.9.3.5 Avoidance, Minimization, and Mitigation Measures 

As described above, the Applicant will implement design features and industry-standard BMPs, 
which are discussed in Table 2-4, resulting in most of the impacts of the proposed Project related to 
transportation and traffic being less than significant. Impacts related to roadway and intersection 
operations during construction would be mitigated to less than significant by implementing the 
following measures:  

 A Project-specific Traffic Management Plan will be developed in coordination with HDOT 
and DPW.  

 Any severe road damage will be expeditiously repaired to prevent hazardous situations for 
motorists, pedestrians, or bicyclists. Still or video photography will be used to document 
roadway conditions prior to the beginning of construction to ensure that roads are restored 
to preexisting conditions or better. 

 Traffic-disrupting deliveries will be scheduled during off-peak times and coordinated with 
HDOT and DPW to minimize inconvenience to the public. 

3.9.3.6 Summary of Impacts 

Table 3.9-5 7 provides a summary of potential Project-related impacts to transportation and traffic. 

Table 3.9-57. 
Summary of Potential Traffic Impacts  

Impact Issues 
Proposed 

Project 
No Action 
Alternative 

Highway/roadway operations during the construction phase   

Intersection operations during the construction phase   

Dust construction phase   

Highway/roadway operations during the O&M phase    

Highway/roadway conditions , +  

Intersection operations during the O&M phase   

Parking, pedestrian and bicycle facilities   

Marine traffic or harbor operations   

Air traffic   

In cases when there would be both beneficial and adverse impacts, both are shown on this table.  

LEGEND: 
= Significant impact + = Beneficial impact 
= Significant but mitigable to less than significant impact N/A = Not applicable 
= Less than significant impact  = No impact  
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3.10 HAZARDOUS AND REGULATED MATERIALS AND WASTES 

3.10.1 Definition of Resource 

In this section, the term ―hazardous materials‖ refers to any biological, chemical, or physical material 
that has the potential to harm humans, animals, or the environment, either by itself or through 
interaction with other factors (Institute of Hazardous Materials Management 2010). The term may 
also have specific definitions for certain purposes, such as the definitions used by the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and the 
Resource Conservation and Recovery Act (RCRA).  

Hazardous materials and wastes are subject to many regulations at the federal, state, and local levels. 
The primary federal agencies responsible for regulating hazardous materials and wastes are the EPA, 
the Occupational Safety and Health Administration (OSHA), and the U.S. Department of 
Transportation.  

Solid waste and petroleum products are included in this section. Solid waste is generally defined as 
discarded material. The EPA defines solid waste as ―any garbage or refuse, sludge from a wastewater 
treatment plant, water supply treatment plant, or air pollution control facility and other discarded 
material, including solid, liquid, semi-solid, or contained gaseous material resulting from industrial, 
commercial, mining, and agricultural operations, and from community activities‖ (EPA 2010). 
Common petroleum products include gasoline and diesel fuel.  

The ROI for hazardous and regulated materials and wastes is defined as the proposed Project, 
surrounding areas that could affect or be affected by conditions at the proposed Project site, and the 
routes of travel to and from the proposed Project.  

3.10.2 Existing Conditions 

3.10.2.1 Wind Farm Site 

A Phase I Environmental Site Assessment (Tetra Tech 2008) of the proposed Project site was done 
in 2008 to assess the potential presence of hazardous materials on the site. The Phase I was 
conducted in accordance with ASTM International Standard E1527-05, Standard Practice for 
Environmental Site Assessments: Phase I Environmental Site Assessment Process, and included a visual site 
inspection, interviews with persons familiar with the property, and a review of current and historical 
property records. 

The Phase I assessment did not find evidence that hazardous materials, solid waste, or petroleum 
products have been released to the environment in or around the proposed Project. There was no 
evidence of the presence of underground storage tanks; storage of hazardous materials; improper 
disposal of hazardous wastes, dumping, or landfilling; or wastewater such as pits, ponds, or lagoons. 
There were no structures such as houses or sheds or evidence of utilities such as transmission lines 
or transformers on the property. Several aboveground storage tanks (ASTs) to supply water to cattle 
on drier portions of the property were observed (Tetra Tech 2008).  

3.10.2.2 Other Project Areas 

The proposed Project site is currently used for cattle ranching and has historically been used for 
cattle ranching and limited agricultural activities since its initial development more than 100 years 
ago. More information about land use is provided in Section 3.14 – Surrounding Land Use and 
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Agriculture. There is no evidence that these activities have contaminated the property. The 
possibility that there is undiscovered contamination, such as from illegal dumping, is low because 
the majority of the area is remote and not easily accessible due to terrain, vegetation, and lack of 
roads.  

3.10.3 Potential Impacts and Mitigation Measures 

3.10.3.1 Impact Methodology and Factors Considered for Impacts Analysis 

Impacts from the use of hazardous materials, solid waste, and petroleum products were assessed 
based on whether or not construction and operations of the proposed Project alternatives could: 

 Increase significant hazard to the public or the environment through the routine transport, 
storage, use, or disposal of hazardous materials; 

 Create a significant hazard to the public or the environment through reasonably foreseeable 
upset and accident conditions involving the release of hazardous materials into the 
environment; 

 Expose workers or the public to hazardous materials at levels in excess of those permitted 
by OSHA in 29 CFR Part 1910; 

 Increase exposure of humans or the environment to potentially hazardous levels of 
chemicals from the disturbance of existing contamination or from the improper discharge or 
disposal of hazardous materials;  

 Expose people to significant hazards or structures to loss as a result of intentionally 
destructive acts (i.e., vandalism).  

3.10.3.2 Construction Impacts 

The Applicant would comply with all applicable federal, state, and local laws, ordinances, and 
regulations; prepare and implement the necessary management plans; and implement standard 
industry BMPs, as described below. The Applicant would also obtain any permits or authorizations 
related to hazardous materials prior to starting construction. Hence, construction impacts of the 
proposed Project would be less than significant.  

Routine Use, Storage, and Transport of Hazardous Materials 

Construction of the proposed Project involves the routine transport, use, storage, and disposal of 
hazardous materials. Construction requires the operation of heavy equipment and construction 
vehicles. Hazardous materials required for construction equipment include antifreeze, diesel fuel, 
gasoline, hydraulic oil, lube oil, and grease. It would not be practical to remove construction 
equipment from the site for refueling and general maintenance such as changing fluids and 
lubricating parts; therefore, these activities would take place on-site. Other hazardous or regulated 
materials that would be used during construction include paints, adhesives, curing compounds, 
concrete, bentonite, and fertilizer. Construction equipment used to mix and pour concrete would be 
washed on-site because it would not be practical to remove this equipment from the site for 
washing. There would be waste disposal and collection receptacles and sanitary facilities on site 
during construction. 

The Applicant would prepare and implement a Hazardous Materials and Waste Management Plan 
(HMWMP) that details proper procedures for storing and using hazardous materials and storing and 
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disposing of hazardous waste. The plan would be Project-specific and would contain sufficient detail 
to address the purpose of the plan and to readily translate into the actions necessary to comply with 
relevant regulations. The plan would include information about site activities, site contacts, worker 
training procedures, and a hazardous materials inventory in accordance with Article 80 of the 
Uniform Fire Code. A qualified hazardous materials management professional, such as a Certified 
Hazardous Materials Manager, would prepare and oversee implementation of the plan.  

The HMWMP would include emergency response procedures. The plan would be provided to local 
emergency responders so they could properly respond to an emergency at the site. All workers 
would be trained to understand the established emergency response procedures. Emergency 
response equipment such as fire extinguishers on-site and first aid kits would be on-site at all times. 
In addition, water tanks would be on-site for dust suppression and would be available in the event of 
a fire (see Appendix A). 

The Applicant would implement regulatory requirements and standard industry BMPs for managing 
the routine transport, use, storage, and disposal of hazardous materials, petroleum products, and 
solid waste. These requirements and BMPs include the following: 

 Keep materials in their original containers with the original manufacturer‘s label.  

 Seal containers whenever they are not in use.  

 Procure and store only the amount of chemicals needed for the job.  

 Follow the manufacturer‘s recommendation for proper handling and disposal.  

 Store smaller hazardous materials containers in a secure cabinet designed for storage of such 
materials. 

 Conduct routine inspections to ensure that all chemicals are being stored, used, and disposed 
of appropriately.  

 Place construction debris and trash into a dumpster to prevent it from being wind-blown or 
left on the ground. 

Table 3.10-1 presents a list of pollutants that can be used during construction, a brief description of 
their storage and use, and a brief description of control measures that would be implemented to 
ensure they are properly stored. Implementation of these control measures and BMPs would ensure 
that impacts from routine transport, use, storage, and disposal of hazardous materials would be less 
than significant.  

Table 3.10-1. 
Potential Pollutants and Control Measures 

Potential Pollutant Storage or Use Control Measures 

Antifreeze  Vehicles, Equipment Secure secondary containment; drip pan  

Diesel Fuel  Vehicles, Equipment, AST Secure secondary containment; drip pan 

Gasoline  Vehicles, Equipment, AST Secure secondary containment; drip pan 

Hydraulic Oils/Fluids  Vehicles, Equipment Secure secondary containment; drip pan 

Grease  Vehicles, Equipment Secure secondary containment; drip pan 
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Table 3.10-1. 
Potential Pollutants and Control Measures 

Potential Pollutant Storage or Use Control Measures 

Sanitary Waste Restrooms  Various  Service provider would secure units to prevent 
tipping  

Trash And Construction Debris  Various  Dumpster  

Paints  Contractor  Secure secondary containment; secure, covered 
storage  

Glue, Adhesives, Curing 
Compounds  

Contractor  Secure secondary containment; secure, covered 
storage  

Soil Amendments  Various  Secure secondary containment; secure, covered 
storage 

Landscaping Materials Fertilizer  Various  Secure secondary containment; secure, covered 
storage 

Concrete Mortar  Mobile Mixer  Secure secondary containment; washout area; 
secure, covered storage  

Concrete  Trucks, Washout Secure secondary containment; washout area  

Bentonite  Directional boring 
equipment 

Secure secondary containment; sump 

Source: Mortenson Construction (2010) 

Accidental Spills and Releases 

There could be accidental releases or spills from the routine transport, use, storage, and disposal of 
hazardous materials. The Applicant would prepare and implement an SPCC Plan, in accordance with 
40 CFR Part 112. The SPCC Plan would be reviewed and certified by a Professional Engineer to 
ensure its adequacy. The SPCC Plan would detail spill prevention, response, containment, reporting, 
and cleanup measures; and include worker training requirements, inspection protocols, and 
emergency procedures.  

The Applicant would implement regulatory requirements and BMPs designed to prevent and 
respond to spills and releases, including:  

 Maintain spill containment and cleanup kits in all areas where hazardous materials would be 
used or stored. 

 Fuel and maintain vehicles and equipment in areas protected from releases onto the ground. 

 Provide secure secondary containment with a volume of at least 150 percent of the tank 
volume for all fuel tanks.  

 Place drip pans under vehicles to prevent fluids from dripping onto the ground. 

 Perform timely maintenance on vehicles and equipment that leaks oil or other fluids.  

 Wash equipment and vehicles used for concrete in a designated area where wash water 
would be properly contained. Pump wash water into trucks and remove it from the site for 
proper disposal. 

 Construct a sump to contain the waste product of bentonite during drilling operations. 
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There is the potential for accidental releases or spills from the routine transport, use, storage, and 
disposal of hazardous materials during construction. Implementation of the control measures and 
BMPs described above that are designed to prevent and respond to spills and releases would ensure 
that impacts remain less than significant.  

Worker Exposure to Chemicals Exceeding OSHA Limits 

Construction workers could come into contact with hazardous materials in excess of the exposure 
limits defined by OSHA in 29 CFR Part 1910. To minimize this risk, the Applicant would prepare 
and implement a Site Safety Handbook in accordance with 29 CFR 1926.65(1). For more 
information on the Site Safety Handbook, see Section 3.15 – Public and Construction Safety. All 
persons entering the construction areas would be required to review and adhere to the plan.  

The Applicant would implement regulatory requirements and BMPs to prevent harmful exposure of 
workers, including: 

 Have Material Safety Data Sheets available to all workers for all hazardous materials stored 
and used on-site. 

 Ensure that all personnel who handle or could come into contact with hazardous materials 
are sufficiently trained in the proper way to use and dispose of these materials. 

 Ensure the proper use of personal protective equipment. 

The potential for injury to workers from exposure to hazardous materials would be less than 
significant with the implementation of the Site Safety Handbook.  

Disturbance of Existing Contamination or Improper Disposal 

As described in Section 3.10.2.1, there is no known contamination at the proposed Project site; 
however, there is always some potential that existing contamination such as an illegal dump site 
could be found during construction. Even though the risk of encountering existing contamination is 
low, the Applicant would train workers to recognize signs of illegal dumping or subsurface 
contamination such as odors and soil discoloration. If contamination were discovered, the Applicant 
would work with the Hawai‗i Department of Health to take appropriate action, including 
characterizing the type, extent, and concentration of the contamination and removing contaminated 
soil.  

Construction activities would generate waste including construction debris, concrete wash water, 
used oil, and other vehicle fluids, and restroom waste. Proper procedures for temporary on-site 
storage of such wastes would be documented in the HMWMP. The Applicant would dispose of all 
waste, including non-hazardous waste, off-site at an appropriately permitted facility. Facilities where 
waste may be disposed of and the type of waste each facility accepts are discussed in Section 3.17 – 
Public Infrastructure and Services.  

The impacts associated with disturbance of existing contamination or improper handling of waste 
generated during construction would be less than significant with implementation of the HMWMP.  
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Vandalism 

Because most construction activities would be in remote areas not readily accessible to or visible by 
the public, the risk of vandalism would be low. Site security would be sufficient to prevent 
vandalism. Fencing already surrounds much of the proposed Project area. This fencing would be 
retained and improved if necessary. The step-up transformers at the individual WTGs would be on 
access roads that would be physically closed to the public. The transformers would be inside 
padlocked and wrench-locked cabinets to prevent access to the level gauges and valves that would 
result in oil discharge if tampered with. Security fencing and gates would be installed around the 
collector switchyard to prevent access to oil-containing transformers, the O&M building, it would be 
locked, and additional security measures such as alarms and security personnel could be used. The 
interconnection substation would also have security fencing. Impacts associated with vandalism 
would be less than significant and would be reduced further with the implementation of security 
measures at the site.  

3.10.3.3 Operations and Maintenance Impacts 

The O&M impacts of the proposed Project would be less than those described for construction. As 
during construction, the Applicant would ensure that O&M of the proposed Project complies with 
all applicable federal, state, and local laws, ordinances, and regulations. The Applicant would obtain 
any ongoing permits or authorizations related to hazardous materials as needed. 

Routine Use, Storage, and Transport of Hazardous Materials 

The amounts of hazardous materials required during O&M would be less than the amounts needed 
for construction and would be limited to designated storage areas on the site. The Applicant would 
update the HMWMP with information about hazardous materials pertaining to the O&M phase, 
implement BMPs for managing hazardous materials, and provide appropriate control measures such 
as secondary containment to contain leaks and spills.  

Hazardous materials would be stored in the O&M building and used at each WTG and at the 
collector switchyard. Specific hazardous materials inventories, including quantities, would be 
documented in the HMWMP and updated annually or as required by regulation. Nonhazardous 
batteries would be stored at the interconnection substation. Inspections of each of these facilities for 
leaks and spills would be done at least monthly. Implementing these measures would ensure that 
impacts would be less than significant. 

Operations and Maintenance Building  

The O&M building would contain hazardous materials needed for routine O&M of the WTGs. 
These materials include mineral oil, hydraulic oil, grease, waste oil, cleaners, degreaser, and diesel 
fuel. These items would be stored on spill-absorbent materials and inspected routinely. There would 
likely be 55 gallons or less of each material on-site at any time.  

Wind Turbine Generators  

Each of the eight15 WTG sites would have a gear box with 64 gallons of hydraulic and lubricating 
oils and a transformer containing with 522 gallons of mineral oil. The gear box would be in the 
nacelle on top of the tower and would have a catch basin capable of containing small oil leaks or 
spills. Larger spills could overflow the catch basin, but would be contained at the base of the tower, 
which is sealed at the foundation. A transformer would be mounted on a concrete pad adjacent to 
the base of each WTG. A sump would be constructed beneath each transformer to contain leaks 
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and spills. Oil that entered the sump would be pumped out and disposed of off-site. Preventive 
maintenance would help prevent leaks and spills and ensure the proper and continuous functioning 
of the WTGs.Collector Switchyard 

The new collector switchyard would have three transformers that collectively contain approximately 
15,140 liters (4,000 gallons) of mineral oil. The largest transformer would be surrounded by a 
containment dike. Appropriate control measures to contain leaks and spills for the other two 
transformers are still being determined and would be included in the final collector switchyard 
design 

Interconnection Substation 

The interconnection substation would have three transformers that contain mineral oil. The largest 
transformer would be surrounded by a containment dike. Appropriate control measures to contain 
leaks and spills for the other two transformers are still being determined and would be included in 
the interconnection substation design.  

The interconnection substation would include a battery storage building facility with a footprint of 
approximately 0.8 hectare (2.0 acres) 27 meters by 27 meters (88 feet by 88 feet). The battery storage 
building facility would house a series of utility-scale batteries to provide smoothing capability for 
power generated from the wind farm. Either lithium cells or non-wet, non-spillable lead acid 
batteries would be used. Although the chemical composition of the batteries would depend on the 
manufacturer, neither type of battery would be classified as a hazardous material. The contents of 
the batteries would be sealed in the battery case. Many batteries are doubly encapsulated so that a 
leak would be contained in the battery case. The battery storage building would likely be a metal, 
pre-fabricated structure on a concrete slab. 

Accidental Spills and Releases 

Because hazardous materials would be used at the site, there would be a potential for accidental 
releases or spills. The Applicant would update the SPCC Plan with information pertaining to the 
O&M phase and implement BMPs for spill prevention, response, containment, and reporting. 
Implementation of these measures ensures that impacts would be less than significant. 

Worker Exposure to Chemicals Exceeding OSHA Limits 

Because hazardous materials would be used at the site, there would be a potential for worker 
exposure in excess of the exposure limits specified by OSHA in 29 CFR Part 1910. To minimize this 
risk, the Applicant would prepare and implement a Site Safety Handbook and implement BMPs for 
hazardous materials management. The HMWMP, updated to address O&M activities, would address 
proper hazardous materials management and worker training procedures to minimize the risk of 
worker exposure. The potential for injury to workers from exposure to hazardous materials would 
be less than significant with the implementation of the Site Safety Handbook. 

Disturb Existing Contamination or Improper Disposal 

The potential to encounter existing contamination is only relevant to ground-disturbing construction 
activities; therefore, there would be no impacts during O&M.  

Hazardous waste would be generated—specifically, used oil from the WTGs. Used oil would 
temporarily be stored in the O&M building. It would be transported off-site and disposed of at an 
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appropriately-permitted waste disposal facility. The HMWMP, updated to address O&M activities, 
would detail proper waste storage and disposal procedures. The impacts associated with disturbance 
of existing contamination or improper handling of waste generated during construction would be 
less than significant with implementation of the updated HMWMP.  

Vandalism 

The risk of vandalism would be low; however, there would be site security such as fencing, road 
closures, and locks. These measures are expected to be sufficient to prevent acts of vandalism; 
however, additional security measures could be implemented such as building alarms and security 
personnel. Impacts associated with vandalism would be less than significant and would be reduced 
further with the implementation of these security measures.  

3.10.3.4 No Action Alternative 

Under the No Action Alternative, there would be no new construction at the site and the area would 
continue to be undeveloped and used for cattle grazing. No hazardous materials would be 
transported, stored, used, or disposed of at the site; therefore, there would be no impacts.  

3.10.3.5 Avoidance, Minimization, and Mitigation Measures 

As described above, the Applicant will implement the design features, industry-standard BMPs, and 
Project plans (e.g., Site Safety Handbook, SPCC Plan, and HMWMP) listed in Table 2-4 related to 
hazardous and regulated materials and wastes resulting in less than significant impacts; therefore, no 
additional avoidance, minimization, or mitigation measures are required. 

3.10.3.6 Summary of Impacts  

Potential hazardous materials impacts are summarized in Table 3.10-2. 

Table 3.10-2. 
Summary of Potential Hazardous Materials Impacts 

Impact Issues 
Proposed 
Project 

No Action 
Alternative 

Routine use, storage, and transport of hazardous 
materials 

  

Accidental spills and releases   

Worker exposure to chemicals exceeding OSHA limits   

Disturb existing contamination or improper disposal   

Vandalism   

In cases when there would be both beneficial and adverse impacts, both are shown on this table.  

LEGEND: 
= Significant impact + = Beneficial impact 
= Significant but mitigable to less than significant impact N/A= Not applicable 
= Less than significant impact = No impact 
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3.11 NOISE 

3.11.1 Definition of Resource 

All sounds originate with a source whether it is a human voice, motor vehicles on a roadway, or a 
WTG. Sound levels are presented on a logarithmic scale to account for the large range of acoustic 
pressures that the human ear is exposed to. Sound levels are expressed in units of decibels (dB). A 
sound source is defined by a sound power level (Lw) that is independent of any external factors. A 
sound pressure level (LP) at a given receiver location differs from a Lw as it can be obtained with a 
microphone or calculated from information about the source sound power level and the 
surrounding environment.  

A decibel is the ratio between a measured value and a reference value usually corresponding to the 
lower threshold of human hearing defined as 20 micropascals (
1 picowatt. Broadband sound includes sound energy summed across the frequency spectrum. In 
addition to broadband sound pressure levels, analysis of the various frequency components of the 
sound spectrum is done to determine tonal characteristics. The unit of frequency is hertz (Hz), 
measuring the cycles per second of the sound pressure waves. Typically, the frequency analysis 
examines 11 octave (or 33 1/3 octave) bands ranging from 16 Hz (low) to 16,000 Hz (high), 
encompassing the entire human audible frequency range. Because the human ear does not perceive 
every frequency with equal loudness, spectrally varying sounds are often adjusted with a weighting 
filter. Sound can be expressed in terms of its frequency components or in terms of broadband sound 
levels, where the sound energy is summed across the frequency spectrum. For the proposed 
Project‘s acoustic analysis, sound levels are expressed in A-weighted decibels (dBA) that compensate 
for the frequency response of the human auditory system.  

Estimates of noise sources and outdoor acoustic environments, and the comparison of relative 
loudness, are in Table 3.11-1. The ROI for noise includes all of the potentially noise sensitive 
receptors (NSRs) within an approximate 6.4-kilometer (4-mile) radius of the wind farm site 
boundary. This area includes all receptors that may be potentially affected by Project-generated noise 
but is conservative because receptors that are 6.4 kilometers (4 miles) away would not likely be 
affected due to the significant separation distance from the proposed Project. 

3.11.1.1 Regulatory Framework 

A review of noise regulations and guideline criteria applicable to the proposed Project was done at 
the federal, state, and county levels. Details on federal guidelines and requirements are in the Noise 
Impact Assessment (Appendix H). The Noise Control Act of 1972, and its amendments (Quiet 
Communities Act of 1978 [42 U.S.C. §§ 4901-4918]) delegate the authority to regulate environmental 
noise to each state.  

State: Hawai‘i Community Noise Regulations  

The State of Hawai‗i regulates noise under HAR § 11-46, Community Noise Control, promulgated 
on September 11, 1996. It limits sound generated by new or expanded developments. HAR § 11-46 
provides for the prevention, control, and abatement of noise pollution in the state. The stated 
purpose of these rules is to ―provide for the prevention, control, and abatement of noise pollution in 
the State from the following noise sources: stationary noise sources; and equipment related to 
agricultural, construction, and industrial activities‖ (HAR § 11-46). Sound from routine ongoing 
maintenance activities is considered part of routine operation, and the combined total of the 
ongoing maintenance and routine operations are subject to the sound level limits. HAR § 11-46 is 
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not applicable to most moving sources, i.e., transportation and vehicular movements. Sound from 
the proposed Project construction and the occasional, major equipment overhauls during O&M 
would be regulated as construction activity. 

Table 3.11-1. 
Sound Pressure Levels (LP) and Relative Loudness of Typical Noise Sources and Acoustic 

Environments 

Noise Source or Activity 

Sound 
Level 
(dBA) 

Subjective 
Impression 

Relative Loudness  
(perception of 
different sound 

levels) 

Jet aircraft takeoff from carrier (50 feet) 140 Threshold of pain 64 times as loud 

50-horsepower siren (100 feet) 130  32 times as loud 

Loud rock concert near stage 
Jet takeoff (200 feet) 

120 Uncomfortably loud 16 times as loud 

Float plane takeoff (100 feet) 110  8 times as loud 

Jet takeoff (2,000 feet) 100 Very loud 4 times as loud 

Heavy truck or motorcycle (25 feet) 90  2 times as loud 

Garbage disposal 
Food blender (2 feet) 
Pneumatic drill (50 feet) 

80 Loud Reference loudness 

Vacuum cleaner (10 feet) 70 Moderate 1/2 as loud 

Passenger car at 65 mph (25 feet) 65  

Large store air-conditioning unit (20 feet) 60 1/4 as loud 

Light auto traffic (100 feet) 50 Quiet 1/8 as loud 

Quiet rural residential area with no activity 45  

Bedroom or quiet living room 
Bird calls 

40 Faint 1/16 as loud 

Typical wilderness area 35  

Quiet library, so whisper (15 feet) 30 Very quiet 1/32 as loud 

Wilderness with no wind or animal activity 25 Extremely quiet  

High-quality recording studio 20 1/64 as loud 

Acoustic test chamber 10 Just audible  

 0 Threshold of hearing  
Source: Adapted from Kurze and Beranek (1988) and EPA (1971) 

The Hawai‗i noise limits from stationary sources are determined by three receiving zoning class 
districts and time periods and are enforceable at the facility property boundaries. For mixed zoning 
districts, the primary land use designation is used to determine the applicable zoning district class 
and maximum permissible sound level. For this acoustic assessment, agricultural portions of the 
surrounding properties were considered Class C receivers and the residences considered Class A 
receivers. This approach is considered a conservative regulatory assessment approach. 

Because wind energy generation projects may operate at any time during the day or night, the more 
stringent nighttime permissible sound level will become the controlling limit. The daytime and 
nighttime maximum permissible noise limits are expressed in A-weighted decibels according to 
zoning districts in Table 3.11-2. The Hawai‗i noise limits are assumed to be absolute and 
independent of the existing acoustic environment; therefore, no baseline sound survey is required to 
assess conformity.  
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Table 3.11-2. 
Hawai‘i Maximum Permissible Sound Levels by Zoning District 

Receiving Zoning Class District 

Maximum Permissible Sound Level (dBA) 

Daytime  
(7:00 a.m. to 10:00 p.m.) 

Nighttime  
(10:00 p.m. to 7:00 a.m.) 

Class A zoning districts include all areas 
equivalent to land zoned residential, conservation, 
preservation, public space, or similar type. 

55 45 

Class B zoning districts include all areas 
equivalent to lands zoned for multi-family 
dwellings, apartment, business, commercial, hotel, 
resort, or similar type. 

60 50 

Class C zoning districts include all areas 
equivalent to lands zoned agriculture, county, 
industrial, or similar type. 

70 70 

dBA = A-weighted decibels 
Source: HAR § 11-46 

The maximum permissible sound levels are assessed at any point at or beyond (past) the property 
line of the facility. Noise levels may exceed the prescribed limits up to 10 percent of the time within 
any 20-minute period. Sound level for impulsive noise, as measured with a Fast meter response, is 10 
dBA above the maximum permissible sound levels for the given receiving zoning class district. 
Pursuant to HAR §§ 11-46-7 and 11-48-8, a permit may be obtained for operation of an excessive 
noise source beyond the maximum permissible sound levels. Factors considered in granting permits 
include whether the activity is in the public interest and whether the best available noise control 
technology is being employed. The standard provides further exemptions to these limits and further 
guidance on application, compliance procedures, and penalties. The Hawai‗i Department of Health 
(HDOH) is responsible for the implementation, administration, and enforcement of the statutes.  

Maui County Code 

Maui County does not have a noise regulation with numerical decibel limits that are directly 
applicable to project maintenance and operations. The Maui County Code (Title 19—Zoning) 
stipulates a noise nuisance clause and an accompanying complaint resolution procedure. 

3.11.2 Existing Conditions 

The proposed Project is located in a rural area with a low population density. Existing ambient 
sound levels are expected to be low, although they may be sporadically elevated in localized areas 
from roadway noise or periods of human activity. Background sound levels will vary both spatially 
and temporally depending on proximity to area sound sources, roadways and natural sounds. 
Diurnal effects result in sound levels that are typically quieter during the night than during the 
daytime, except during periods when evening and nighttime insect noise may dominate the 
soundscape. Sources of sound in the ROI would likely include passing vehicles on nearby roads, 
ranching activities (e.g., off-road vehicles), leaf or grass rustle during high wind conditions, wildlife, 
and insect noise. Closer to the coastline, waves breaking on the shore may also contribute to the 
overall existing soundscape.  

New sound sources may be obscured through a mechanism referred to as acoustic masking. 
Seasonal factors such as insect noise, ranching activities, and wind-generated sound contributing to 
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ambient levels as airflow interacts with foliage and grasslands, may increase masking effects. Wind 
farms, in comparison to conventional energy projects, are unique in that the sound generated by 
each individual WTG will increase as the wind speed across the site increases, up to a certain 
maximum sound level. As an offset, as wind speeds increase, the background ambient sound levels 
likely will continue to increase, providing a greater masking effect. Following review of the 
applicable noise limits, it was concluded that a baseline sound survey to further document the 
existing acoustic conditions was not required to provide a regulatory compliance determination, 
mainly due to the proposed setback distances to noise sensitive receptors (i.e., residential uses) and 
the largely rural surroundings.  

3.11.3 Potential Impacts and Mitigation Measures 

3.11.3.1 Impact Methodology and Factors Considered for Impacts Analysis 

Noise during construction and operations was assessed. Noise from construction of the proposed 
Project was assessed in a semi-qualitative manner using information available at this stage of the 
design process and using representative equipment information. The operational acoustic 
assessment was done using DataKustik GmbH‘s CadnaA, the computer-aided noise abatement 
program (v 4.0.136). 

CadnaA is a comprehensive three-dimensional acoustic software model that conforms to the 
Organization for International Standardization (ISO) standard ISO 9613-2, Attenuation of Sound during 
Propagation Outdoors. The engineering methods specified in this standard consist of full (1/1) octave 
band algorithms that incorporate geometric spreading from wave divergence, reflection from 
surfaces, atmospheric absorption, screening by topography and obstacles, ground effects, source 
directivity, heights of sources and receptors, seasonal foliage effects, and meteorological conditions.  

Atmospheric absorption depends on temperature and humidity and is most important at higher 
frequencies. Over short distances, the effects of atmospheric absorption are minimal. ISO 9613-2 
calculates attenuation for meteorological conditions favorable to propagation, i.e., downwind sound 
propagation or what might occur typically during a moderate atmospheric ground-level inversion 
that is assumed to be regulatory worst case. An average temperature of 24° Celsius (75° Fahrenheit) 
and relative humidity of 67 percent was assumed, based on available yearly climate information for 
the area. While site-specific meteorological data were considered in the acoustic assessment, 
atmospheric attenuation is not strongly dependent on temperature. Though a physical impracticality, 
the ISO 9613-2 standard simulates omnidirectional downwind propagation and maximum WTG 
source directivities. For receivers located between discrete WTG locations or WTG groupings, the 
acoustic model may over-predict.  

Topographical information was imported into the acoustic model using the official USGS digital 
elevation dataset to accurately represent terrain in three dimensions. Terrain conditions, vegetation 
type, ground cover, and the density and height of foliage can also influence the absorption that takes 
place when sound waves travel over land. A mixed ground absorption rate was assumed with a semi-
reflective value of G=0.4 to represent the average ground absorption of the area. Because of 
elevation variability near the proposed Project, additional conservative factors for sound propagation 
in complex terrain were taken into account. In addition to geometrical divergence, attenuation 
factors (A) include topographical features, terrain coverage, or other natural or anthropogenic 
obstacles that can affect sound attenuation and provide acoustical screening. Sound attenuation 
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through foliage and diffraction around and over existing anthropogenic structures such as buildings 
were ignored under all acoustic modeling scenarios. 

To assist project developers and acoustical engineers, WTG manufacturers report WTG sound 
power levels at integer wind speeds referenced to the effective hub height, ranging from cut-in to 
full rated power per IEC 61400-11 (IEC 2006). Table 3.11-3 summarizes sound power levels during 
normal mode operations including mechanical and aerodynamic source components. The GE and 
Siemens specifications have an expected warranty confidence interval of k=2 dB and k=1.5 dB, 
respectively, that was included in all acoustic modeling calculations. This confidence interval 
incorporates the uncertainty in independent sound power level measurements conducted, the 
applied probability level and standard deviation for test measurement reproducibility, and product 
variability. 

Table 3.11-3. 
Broadband Sound Power Levels (dBA) Reported in Accordance with IEC 61400-11 

Wind Speed at 
Hub Height 
(AGL) 

WTG Sound Power Level (LW) at Reference Wind Speed 

7 mph 
(3 m/s) 

9 mph 
(4 m/s) 

11.2 mph 
(5 m/s) 

13.4 
mph  

(6 m/s) 

15.9 
mph  

(7 m/s) 

17.9 
mph  

(8 m/s) 

20.1 
mph  

(9 m/s) 

GE 1.xle  <96 <96 <96 98.8 102.3 ≤104.0 ≤104.0 

Siemens SWT-2.3-
101/SWT-3.0-101 

<95.1 95.1 99.8 105.1 107.0 ≤107.0 ≤107.0 

AGL = above ground level m/s = meters per second ≤= less than or equal to 
mph = miles per hour < = less than 

The tower and the blades are the same on the Siemens 2.3-MW and the 3.0-MW WTGs and they are 
expected to have the same or very similar acoustic characteristics. The 2.3-MW WTG is gearbox 
driven while the 3.0-MW WTG has a gearless direct-drive that improves efficiency and power 
generating capacity. It is expected that installed GE or Siemens WTGs would have similar sound 
profiles to that used in the acoustic modeling analysis; however, it is possible that the final warranty 
sound data could vary slightly.  

A summary of sound power levels during full rotation for 8 meters per second (17.9 mph) by octave 
band center frequency is in Table 3.11-4.  

Table 3.11-4. 
Representative Octave Band 1/1 Center Frequencies  

Frequency (Hz) 

Octave Band Sound Power Level (dBA) Broadband 
(dBA) 63 125 250 500 1000 2000 4000 8000 

GE 1.5 MW xle 83.4 92.2 97.8 99.4 97.7 93.4 86.6 84.8 104.0 

Siemens SWT 2.3-101/ 
SWT-3.0-101 

83.5 94.4 98.1 102.1 102.1 98.4 91.2 87.2 107.0 

1/1 octave band spectra provided by equipment manufacturers for informational purposes only. 

There would be a significant noise impact if an exceedance of the state noise regulation occurred at 
an NSR such as a residence. As described in detail in Section 3.11.2, HAR § 11-46 provides daytime 
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and nighttime maximum permissible noise limits according to zoning districts that are considered 
the controlling criteria for the proposed Project. These criteria are absolute and independent of the 
existing acoustic environment; therefore, a baseline noise survey was not required to assess 
conformity for this proposed Project. The HDOH maximum permissible sound limits are based on 
zoning. Absent of zoning, land use mapping obtained from the Draft Maui Island Plan, 
December 2009, amended May 2010 (County of Maui 2010b) was used. Potential impacts are 
summarized in Table 3.11-5. 

Table 3.11-5. 
Summary of WTG Acoustic Model Output by Turbine Type (dBA) 

Receptor 
ID Receptor Status 

HDOH 
Day/Night 

Limit 

GE 1.5 xle Range 
of Sound Levels 

Siemens  
SWT-2.3- 101 

Range of Sound 
Levels 

Siemens  
SWT-3.0-101 

Range of Sound 
Levels 

Cut-
in1/ Maximum 

Cut-
in1/ Maximum 

Cut-
in1/ Maximum 

1 Not Probable NSR  70/70 6 14 3 13 3 12 

2 Not Probable NSR 70/70 8 16 3 15 3 14 

3 Not Probable NSR 70/70 8 16 4 15 3 14 

4 Not Probable NSR 70/70 10 18 5 17 5 16 

5 Not Probable NSR 70/70 10 18 5 17 4 16 

6 Probable NSR 50/45 11 19 6 17 5 16 

7 Not Probable NSR 70/70 11 19 6 18 5 17 

8 Not Probable NSR  70/70 12 20 7 19 5 17 

9 Not Probable NSR 70/70 12 19 6 18 6 17 

10 Not Probable NSR 70/70 11 19 6 18 5 17 

11 Not Probable NSR 70/70 11 19 6 18 5 17 

12 Not Probable NSR 70/70 12 19 6 18 6 17 

13 Not Probable NSR 70/70 12 20 7 18 6 17 

14 Not Probable NSR 70/70 12 20 7 19 6 18 

15 Not Probable NSR 70/70 12 20 7 19 6 18 

16 Not Probable NSR 70/70 12 20 7 19 6 18 

17 Not Probable NSR 70/70 13 20 7 19 7 18 

18 Not Probable NSR 70/70 13 21 8 19 7 18 

19 Probable NSR 50/45 12 20 7 19 6 17 

20 Probable NSR 50/45 12 20 7 19 6 18 

21 Probable NSR 50/45 12 20 7 19 6 18 

22 Not Probable NSR 70/70 15 23 11 23 10 22 

23 Not Probable NSR 70/70 13 21 9 20 8 20 

24 Not Probable NSR 70/70 12 20 7 18 6 17 

25 Not Probable NSR 70/70 16 24 12 24 11 23 

26 Not Probable NSR 70/70 28 36 25 34 24 34 

27 Not Probable NSR 70/70 29 36 26 35 26 35 

28 Not Probable NSR 70/70 14 22 9 20 8 19 

29 Not Probable NSR 70/70 15 23 9 21 9 20 

30 Not Probable NSR 70/70 14 22 9 20 8 19 

31 Not Probable NSR 70/70 14 21 8 20 7 19 

32 Not Probable NSR 70/70 13 21 8 20 7 18 
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Table 3.11-5. 
Summary of WTG Acoustic Model Output by Turbine Type (dBA) 

Receptor 
ID Receptor Status 

HDOH 
Day/Night 

Limit 

GE 1.5 xle Range 
of Sound Levels 

Siemens  
SWT-2.3- 101 

Range of Sound 
Levels 

Siemens  
SWT-3.0-101 

Range of Sound 
Levels 

Cut-
in1/ Maximum 

Cut-
in1/ Maximum 

Cut-
in1/ Maximum 

33 Probable NSR 50/45 13 21 8 19 7 18 

34 Probable NSR 50/45 13 21 8 19 7 18 

35 Not Probable NSR 70/70 12 20 7 18 6 17 

36 Not Probable NSR 70/70 12 20 7 19 6 17 

37 Not Probable NSR 70/70 13 20 7 19 6 18 

38 Not Probable NSR 70/70 13 21 8 19 7 18 

39 Not Probable NSR 70/70 13 21 8 19 7 18 

40 Not Probable NSR 70/70 13 21 8 19 7 18 

41 Not Probable NSR 70/70 13 20 7 19 6 18 

42 Not Probable NSR 70/70 13 20 7 19 6 18 

43 Not Probable NSR 70/70 11 19 6 18 5 17 

44 Not Probable NSR 70/70 11 19 6 17 5 16 

45 Not Probable NSR 70/70 11 19 6 18 5 17 

46 Not Probable NSR 70/70 12 20 7 18 6 17 

47 Not Probable NSR 70/70 11 19 6 18 5 17 

48 Probable NSR 50/45 12 19 6 18 5 17 

49 Not Probable NSR 70/70 12 20 7 18 6 17 

50 Not Probable NSR 70/70 14 21 8 20 7 19 

51 Probable NSR 50/45 14 22 9 20 8 19 

52 Not Probable NSR 70/70 15 22 9 21 8 20 

53 Not Probable NSR 70/70 14 22 9 20 8 19 

54 Not Probable NSR 70/70 16 24 10 22 10 21 

55 Probable NSR 50/45 30 38 27 38 27 38 

56 Probable NSR 50/45 32 40 29 41 29 41 

57 Not Probable NSR 70/70 35 43 32 44 32 44 

58 Probable NSR 50/45 23 31 19 31 19 31 

59 Not Probable NSR 70/70 17 25 13 25 13 25 

1/ The cut-in wind speed at hub height is the lowest wind speed at which a WTG begins producing usable power. 
dBA = A-weighted decibels HDOH = Hawai‗i State Department of Health 
GE = General Electric NSR = noise sensitive receptor 

All of the NSRs near the proposed Project are within an area designated as Class C, a zoning district 
that includes all areas equivalent to lands zoned agriculture, county, industrial, or a similar type. The 
maximum permissible daytime and nighttime sound limit for Class C land use is 70 dBA. Therefore, 
an exceedance of the 70 dBA limit at any of the identified NSRs near the proposed Project would be 
considered a significant impact.  
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3.11.3.2 Construction Impacts 

Project development would involve constructing access roads, excavating and forming WTG 
foundations, and preparing the site for crane-lifting and WTG assembly and commissioning. Work 
on large-scale wind farms is generally divided into four phases: 

1. Site Clearing: The initial site mobilization phase would include the establishment of 
temporary site offices, workshops, storage, and other on-site facilities. Erosion and 
sedimentation control measures would be installed and initial haul routes would be prepared.  

2. Excavation: This phase would entail the construction of access roads, preparation of 
laydown areas, and excavation for the concrete turbine foundations. 

3. Foundation Work: This phase would consist of constructing the reinforced concrete turbine 
foundations and installation of the internal transmission network. 

4. Wind Turbine Installation: The turbine components would be delivered, installed, and 
commissioned. 

Work on these phases would probably overlap. It is likely that the WTGs would be erected in small 
groupings. Each grouping may undergo testing and commissioning prior to commencement of full 
commercial operation. Other construction activities include those for the supporting infrastructure 
including the collector switchyard, O&M building and generator-tie line. The construction of the 
proposed Project may cause short-term but unavoidable noise impacts depending on the activity and 
the distance to receiver. The sound levels from construction vary significantly depending on several 
factors such as the type and age of equipment, the specific equipment manufacturer and model, the 
operations performed, and the overall condition of the equipment and exhaust system mufflers. The 
list of construction equipment that may be used on the proposed Project and estimates of near and 
far sound source levels are in Table 3.11-6. 

Table 3.11-6. 
Estimated Lmax Sound Pressure Levels from Construction Equipment 

Equipment 
Estimated Sound Pressure 

Level at 50 feet (dBA) 
Estimated Sound Pressure 

Level at 2000 feet (dBA) 

Crane 85 53 

Forklift 80 48 

Backhoe 80 48 

Grader 85 53 

Man basket 85 53 

Dozer 83–88 51–56 

Loader 83–88 51–56 

Scissor lift 85 53 

Truck 84 52 

Welder 73 41 

Compressor 80 48 

Concrete Pump 77 45 

Blasting 94 642/ 

1 The cut-in wind speed at hub height is the lowest wind speed at which a WTG begins producing usable power. 
2/ Informational purposes only. Not specific to Project parameters and site conditions. 
dBA = A-weighted decibels 
Data compiled in part from: FHWA 1992 and 2006; Bolt, Beranek and Newman, Inc. 1977 
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Civil and electrical infrastructure constructed as part of the wind farm site underground includes 
WTG foundations, collector switchyard foundations, and electrical collector cables. Several methods 
may be used to excavate openings to install these infrastructure components including standard 
excavators, bulldozers, and hydraulic hammers. Where in situ rock engineering properties do not 
allow for efficient ripping and/or other bulk removal methods, blasting may be required. The 
blasting would be conducted by drilling pilot holes at or slightly below the required excavation 
depths and charging the holes with explosives. After the charges are set, the blast area would be 
covered with mats to control airborne material and the charge will be ignited. Following the blasting, 
the material would be excavated with the standard excavator to the required depth. Blasting may 
only be required on occasion during the early stages of construction and therefore have a limited 
noise impact. 

Sounds generated by construction would likely require a permit from the HDOH to allow the 
operation of construction equipment that exceeds the maximum permissible level at property 
boundaries. While the permit and permitting procedures would not limit the generated sound level, 
time restrictions may be placed on periods when the loudest construction activities are likely to 
occur, i.e., between 7:00 a.m. and 6:00 p.m., Monday through Friday, and between 9:00 a.m. and 6:00 
p.m. on Saturday. The HDOH would require reasonable and standard practices be employed to 
minimize the impact of noise from construction. Provisions to conduct noise monitoring and 
community meetings may also be required but would likely be deemed unnecessary given the remote 
location. The Applicant would proactively work with the surrounding community and attempt to 
resolve any complaints or concerns from construction noise by coordinating activities and informing 
the community of the timing of the expected construction noise at the closest NSRs to avoid 
conflicts. For example, if blasting for foundation or removal of ledge or other potentially noisy 
activities were required during the construction period, nearby residents would be notified in 
advance.  

Construction would generate traffic having potential noise effects, such as trucks travelling to and 
from the site on public roads. Traffic noise is categorized into two categories: (1) the noise that 
would occur during the initial temporary traffic movements related to turbine delivery, hauling 
components and remaining construction; and (2) minor ongoing traffic from maintenance staff and 
contractors. The majority of theConstruction traffic would use both Pāpaka Road and possibly some 
limited use of the Kula hHighway for deliveries, depending in part on the final selection of suppliers, 
construction subcontractors, and vehicle types. At the early stage of the construction phase, 
equipment and materials would be delivered to the site, such as hydraulic excavators and associated 
spreading and compacting equipment needed to build access roads and foundation platforms for 
each turbine. Once the access roads have been built, equipment for lifting the towers and turbine 
components would arrive. Concrete would be mixed off-site and delivered, rather than produced 
on-site. 

Federal laws prohibit state and local governments from regulating off-site sound levels generated by 
trucks and automobiles operating on a private site or public roadways. This federal regulatory 
preemption is specified in the Federal Noise Control Act of 1972 and in the Surface Transportation 
Assistance Act of 1982, both of which prohibit states and local authorities from regulating the noise 
emitted by trucks engaged in interstate commerce, i.e., truck deliveries. A federal OSHA preemption 
also prohibits local and state governments from regulating safety signals on trucks and construction 
equipment. The proposed Project would coordinate with individual landowners regarding the 
operation of trucks, cars, and other vehicles on private site access roadways to prevent the 
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unexpected noise from construction- and transport-related vehicles. For the public roadways along 
Wailea, Mākena, and Kula, the construction truck traffic would be similar to existing truck traffic 
currently occurring along these roadways. 

3.11.3.3Depending on which WTG model is selected and the grading analysis to be 
conducted during the final design, the wind farm site access roads may be 
straightened to reduce the number of switchbacks and possibly reduce the overall 
length of the steep grades (see Chapter 2 for additional details). Construction of 
the straightened road alignment would require less ground disturbance than the 
proposed WTG access road alignment, but would involve the same types of 
construction vehicles and equipment. The same measures to minimize noise 
impacts would be implemented for construction of both road alignments. 
Therefore, construction of the straightened road alignment would result in noise 
impacts comparable to those resulting from the proposed WTG access road 
alignment described above.  

3.11.3.43.11.3.3 Operations and Maintenance Impacts 

Wind Farm Site 

Operational broadband (dBA) sound pressure levels were calculated assuming that all WTGs are 
operating continuously and concurrently at the maximum manufacturer-rated sound level at the 
given operational condition. The sound energy was then summed to determine the equivalent 
continuous A-weighted downwind sound pressure level at a point of reception (i.e., NSR). 
Calculations were done using a 15-meter by 15-meter (49.2-foot by 49.2-foot) grid with a receiver 
1.5 meters (5 feet) above grade (the approximate height of ears of a standing person). This is also the 
standard height at which testing for compliance with the State Community Noise Control Rule is 
done. Table 3.11-6 has the receptors included in the analysis, their probable status (e.g., residence), 
and received sound level for the GE and Siemens WTG types.  

Acoustic modeling for the final layout was completed for WTG cut-in and full rotational operating 
conditions, thereby describing sound pressure levels over the full range of future operational 
conditions. The cut-in wind speed at hub height is the lowest wind speed at which a WTG begins 
producing usable power. Though WTGs generate less noise under these conditions, there is the 
potential for increased audibility given the lower ambient levels and reduced masking as compared 
to sound levels generated under the maximum rotational operation condition and wind speeds. 
WTGs at maximum rotational operation is the assumed worst case condition in terms of noise 
generation by the WTGs and was used for comparisons with the applicable regulatory criteria. For 
time-varying sources such as WTGs, assessing sound levels generated during maximum rotational 
speeds will likely ensure compliance during all other WTG operational conditions. At wind speeds at 
hub height above maximum rotational speeds, the noise generated by the WTGs would be expected 
to remain constant according to the WTG manufacturer specifications. Sound contour isopleths for 
the maximum rotational operating condition are shown in Figures 3.11-1, 3.11-2, and 3.11-1 for the 
GE 1.5 xle, Siemens SWT-2.3-101, and Siemens SWT-3.0-101, respectively.  

The tabulated results and contour plots are independent of the existing acoustic environment, i.e., 
are representative of expected Project-generated sound levels only. The results of the acoustic 
assessment demonstrate that the proposed Project has been adequately designed to operate within 
the applicable limits prescribed by the Hawai‗i Community Noise Regulations (HAR § 11-46) for 
Class C receivers at the site boundary. Results of the WTG acoustic modeling analysis show that  
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sound levels would also attenuate to below the 45 dBA nighttime limit for Class A receivers and 
below thresholds identified by the EPA; therefore, sound levels are not expected produce a noise 
nuisance condition.  

Special consideration is required for culturally significant and conservation land areas, specifically, 
users of the Hoapili Trail (King‘s Highway) located south of the wind farm site. As shown on 
Figure 3.11-3, the 45 dBA contour limit that applies to conservation and preservation lands 
(10:00 p.m. to 7:00 a.m.) extends past the southern property line indicating that received sound 
levels may periodically exceed nighttime limits. Although this area is uninhabited, persons traveling 
on the Hoapili Trail or using the coastal areas for fishing, camping, and cultural practices may hear a 
gentle swooshing sound characteristic of wind farms, with audibility limited to trail areas closest to 
the site. The received sound would be well within EPA guidelines of 70 dBA for publically 
accessible areas and comparatively low level sound would not be expected to interfere substantially 
with the use and enjoyment of the trail and surrounding areas. It is unlikely that any further 
abatement options are available to further reduce levels to meet Hawai‗i Community Noise 
Regulation standards in these conservation areas; therefore, the proposed Project may seek a 
variance from the HDOH as provided for in HAR § 11-46-8. For all layouts and corresponding 
WTG models under consideration, acoustic modeling demonstrates that the proposed Project has 
been adequately designed to meet the Hawai‗i Community Noise Standards at all existing NSRs; 
therefore, there is no compliance-driven issue that would restrict the proposed Project from 
selecting the WTG type and layout that best meet the proposed Project‘s needs and other site 
constraints.  

Traffic noise generated during maintenance and operations, approximately five round trips per day, 
would add to environmental noise levels. On-site roadways would be sited as far away from existing 
residential structures as feasible, and vehicles would use existing roadways as much as possible. 
Short-term activities such as road maintenance work or equipment repair are also expected, but they 
would be of limited duration and would not be expected to cause any adverse noise impacts. Noise 
from periodic testing of emergency diesel generators (i.e., 1 to 2 hours per month for mandatory 
testing) at the O&M facility would be scheduled for the daytime only. 

Generator-tie Lines and Transmission Lines 

An approximately 14.5-kilometer (9-mile) 34.5-kV generator-tie line would connect the proposed 
collector switchyardwind farm site to the proposed 69-kV interconnection substation at the POI 
with MECO‘s existing grid. The POI is on the existing Wailea-Kealahou 69-kV transmission line 
approximately 1.6 kilometers (1 mile) east of the Wailea substation. Generator-tie lines and 
transmission lines have the potential to emit environmental noise under certain operating and 
environmental conditions. This noise (also called corona noise) is caused by the partial electrical 
breakdown of the insulating properties of air around the electrical conductors and overhead power 
lines. When audible, corona-generated noise is often described as a crackling or hissing sound when 
high humidity, fog, or rain occur. This noise increases with the voltage of the line, undersized 
conductors, irregularities on the conductor surface caused by age or moisture, or wet weather 
conditions.  

Modern generator-tie lines, such as those proposed, are designed, constructed, and maintained so 
that during dry conditions they operate below the corona inception voltage; that is, the line would 
generate a minimum of corona-related noise. During dry weather conditions, noise from the 
proposed lines would be generally indistinguishable from background sound levels at locations 
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beyond the edge of the corridor, with slightly higher sound during rain events, but overall sound 
levels at the edge of the corridor are expected to remain relatively low.  

3.11.3.53.11.3.4 Underwater Noise Effects on Marine Life 

Most of the materials and equipment required for the proposed Project, including the WTG 
components, construction materials, and construction equipment, would be imported to Maui via 
Kahului Harbor, the island‘s only commercial port, then transported to the wind farm site. Vessel 
traffic between the islands and port would result in a localized short-term increase in underwater 
sound levels. The WTGs would not cause increases in underwater sound levels and would, 
therefore, not result in adverse impacts to marine life.  

3.11.3.63.11.3.5 No Action Alternative 

Under the No Action Alternative, the wind farm would not be constructed and no wind energy 
would be produced. No construction- or operations-related noise would be generated. Existing 
sound levels from local traffic and activities typical of the area would continue.  

3.11.3.73.11.3.6 Avoidance, Minimization, and Mitigation Measures 

As described above, the Applicant will implement the design features and industry-standard BMPs 
for noise minimization listed in Table 2-4. The following noise mitigation measures will also be 
implemented to further minimize the effects of construction and operational noise in the ROI. 
Together these measures will result in less than significant impacts related to noise. 

 Conduct noisy construction activities (including blasting, if required) between 7:00 a.m. and 
6:00 p.m., unless further restricted by HDOH noise permits, to reduce the potential impact 
of construction noise during sensitive nighttime hours. 

 Maintain equipment and vehicles in good working order and use adequate mufflers and 
engine enclosures to reduce equipment noise. 

 Establish a toll-free telephone number for receiving questions or complaints during 
construction and operations, and implement and maintain a noise complaint review process 
to manage residents‘ or others‘ queries and complaints as they arise. Complaints will be 
logged and investigated on an individual basis to facilitate resolution of the issue. 

3.11.3.83.11.3.7 Summary of Impacts 

The potential noise impacts of the proposed Project are summarized in Table 3.11-7.  

Table 3.11-7. 
Summary of Potential Noise Impacts 

Impact Issues Proposed Project 
No Action 
Alternative 

Exceedance of the state noise regulation at an NSR   

In cases when there would be both beneficial and adverse impacts, both are shown on this table.  

LEGEND: 
= Significant impact     + = Beneficial impact 
= Significant but mitigable to less than significant impact  N/A= Not applicable 
= Less than significant impact  = No impact 
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3.12 AIR QUALITY 

3.12.1 Definition of Resource 

Under the authority of the CAA, the EPA has established nationwide air quality standards to protect 
public health and welfare. These federal standards, known as National Ambient Air Quality 
Standards (NAAQS), represent the maximum allowable atmospheric concentrations for six criteria 
pollutants: ozone, nitrogen dioxide, carbon monoxide, sulfur dioxide, lead, and particulate matter 
(inhalable particulate matter [PM10] and fine particulate matter [PM2.5]). The Clean Air Branch of the 
HDOH is responsible for implementing air pollution control in the state and has established Hawai‗i 
ambient air quality standards (HAAQS). 

Based on measurements of ambient criteria pollutant data, EPA designates areas of the United 
States as having air quality equal to or better than NAAQS (attainment) or worse than NAAQS 
(non-attainment). The CAA general conformity rule requires that projects occurring in non-
attainment and maintenance areas be consistent with the applicable State Implementation Plan. 
Maintenance areas are areas that previously violated federal ambient air quality standards, but which 
have now come into attainment of those standards. Because Hawai‗i is, and always has been, in 
attainment for all pollutants, a general conformity analysis is not required for the proposed Project. 
The ROI for air quality is the proposed Project and immediate surrounding areas. 

3.12.2 Existing Conditions 

In general, air quality in the state of Hawai‗i is some of the best in the nation, primarily because of 
consistent trade winds and limited emission sources. The HDOH and EPA maintain a network of 
air quality monitoring stations throughout the islands. Data collected from these monitoring stations 
indicate that criteria pollutant levels remain well below state and federal ambient air quality standards 
(HDOH 2010). 

The closest air quality monitoring station to the proposed Project is the Kihei Station, located in the 
Hale Pi‗ilani subdivision of upper Kihei, approximately 12 miles northwest of the wind farm site. 
The areas surrounding this station are predominantly residential and agricultural land (primarily 
sugar cane).  

The most recent data collected for PM10 are from 2008. In 2009, the only measurements collected 
were for PM2.5. (HDOH 2009, 2010). The 24-hour PM10 readings in 2008 ranged between 9 and 78 
micrograms per cubic meter (µg/m3). The 24-hour PM2.5 readings in 2009 ranged between 0.4 and 
25.5 µg/m3. The annual averages of PM10 and PM2.5 reported at the Kihei Station for 2008 and 2009 
were 20 µg/m3 and 5 µg/m3, respectively. These measurements are all below the federal and state 
standards (HDOH 2009, 2010). 

In general, the existing air quality in this part of Maui is considered to be relatively good because of 
the low levels of development and automobile emissions and exposure to consistently strong winds, 
which help to disperse any accumulation of emissions. Because the proposed Project is 
undeveloped, the only sources of pollutant air emissions within or directly adjacent to the site are 
associated with fuel combustion emissions from vehicles on Pi‗ilani Highway or ranching vehicles 
on ‗Ulupalakua Ranch. This area is currently in attainment of all criteria pollutants established by the 
CAA and the HAAQS. 
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3.12.3 Potential Impacts and Mitigation Measures 

3.12.3.1 Impact Methodology and Factors Considered for Impacts Analysis 

Impacts to air quality were from the proposed Project were assessed by estimating emissions from 
the construction and O&M phases of the proposed Project. 

A custom Project-specific spreadsheet model was completed to estimate construction emissions 
associated with the proposed Project. This model calculates criteria pollutant and GHG emissions 
from construction and demolition activities. The spreadsheet model uses a conventional approach to 
estimating emissions from construction equipment and activity that entails the following steps: 

1. Divide the construction or demolition project into activity phases that have similar 
equipment requirements. 

2. Identify equipment types needed for each construction or demolition phase. 

3. Identify how many items of each type will be needed, the typical horsepower rating for the 
item (default values provided in the model), and the typical engine load factor (default values 
provided in the model). 

4. Identify the number of hours per day with active use for each equipment item in each 
construction or demolition phase. 

5. Identify the fraction of each use hour when the equipment will actually be operating (default 
values provided in the model). 

6. Identify the overall disturbed area size for each phase of construction or demolition activity. 

7. Identify the duration of each construction or demolition phase. 

8. Identify the typical area size that will be disturbed on a given day during each phase of 
construction or demolition activity. 

9. Identify typical fugitive dust emission rates for each phase of construction or demolition 
activity (default values provided in the model). 

10. Identify which construction or demolition phases overlap with each other. 

The spreadsheet model summarizes estimated emissions by phase in terms of daily, quarterly, and 
annual emissions. The spreadsheet model also provides summaries of off-site truck trips and 
estimated construction worker commute trips.  

The spreadsheet model includes a database of 519 entries covering 115 basic equipment types. 
Entries for each equipment type are subdivided into engine size and fuel type categories that 
correlate with emission standards that have been adopted in recent years by EPA. In addition to 
equipment powered by conventional diesel, gasoline, and compressed gas (propane/compressed 
natural gas/liquefied natural gas/liquefied petroleum gas) engines, the database includes information 
for electric arc welders, oxy-fuel welders, oxy-fuel cutting torches, plasma cutting torches, stationary 
diesel engines, large equipment powered by diesel-electric or turbine engines, and stationary gas 
turbine generators. Database entries also address multi-engine equipment designs for scrapers, 
concrete pavers, concrete finisher-vibrators, and off-road haul trucks. Metal fume emissions have 
been incorporated into the PM10 emission rates for welders and cutting torches. Fugitive PM10 
emissions have been incorporated into the emission rates for rock drills, jackhammers, pavement 
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breakers, pavement scarifiers, concrete/industrial saws, and abrasive blasting equipment. Default 
database entries are provided for the appropriate range of small, medium, and large engine sizes for 
each equipment type. Default engine sizes are representative of current equipment models from 
major equipment manufacturers as well as older equipment models that are still in use. All default 
values in the model can be modified by the user to reflect project-related conditions.  

Greenhouse gas emission rates used in the spreadsheet model are based on data from the California 
Climate Action Registry (CCAR) GHG emissions reporting protocol (CCAR 2007). Most of the 
GHG emission rates in the CCAR protocol document are based on equipment or vehicle fuel 
consumption rates. Equipment fuel consumption estimates used in the spreadsheet model are 
derived from horsepower-hour based fuel use data presented in documentation reports for the 2005 
version of the EPA NONROAD model. The spreadsheet model computes the overall global 
warming potential of carbon dioxide, methane, and nitrous oxide emissions using carbon dioxide 
equivalence factors identified by the Intergovernmental Panel on Climate Change (IPCC). Users can 
select from the 1995, 2001, or 2007 IPCC equivalence-factor data sets. The 2007 data set is the 
default selection.  

In addition to equipment engine emissions, the spreadsheet model calculates emissions from several 
other construction-related sources:  

 Fugitive dust emissions from general construction and demolition site disturbance, 

 Fugitive dust from mechanical or explosive building demolition, 

 Fugitive dust from construction blasting, 

 Volatile organic compound emissions from the curing of asphalt pavement, 

 Volatile organic compound emissions from paints and surface coatings, and 

 PM10 aerosol emissions from spray painting activities. 

In addition to accounting for active dust control program effects, the spreadsheet model allows 
emission calculations for fugitive dust from site disturbance to account for the seasonal frequency of 
precipitation events, frozen ground conditions, and snow cover. Fugitive dust emission estimates 
also can be adjusted to reflect the seasonal effects of persistently high soil moisture conditions from 
shallow perched water tables, seeps, or other natural factors. Natural dust control factors are applied 
to the residual fugitive dust generated after accounting for active dust control program effects.  

Construction emissions were evaluated separately for the wind farm site, off-site road construction 
areas, the generator-tie line site, and the substation site. All construction activity was assumed to 
occur during 2012. Construction activity at the wind farm site was divided into four overlapping 
activity phases: site preparation activities; construction of WTG foundations and WTG support 
towers; installation of WTGs and rotors; and construction of the on-site substation, O&M building, 
and on-site met tower. Construction activity for off-site roads was divided into four activity phases: 
site preparation for Pāpaka Road, site preparation for Pi‗ilani Highway, road base installation, and 
paving/gravel cover. Site preparation for the two roadways was assumed to overlap but other 
activity phases were assumed to occur sequentially. Construction activity for the generator-tie line 
was divided into four overlapping activity phases: site preparation activities, tower pole foundation 
preparation; tower pole assembly and installation, and line stringing and associated activities. 
Construction activity for the off-site interconnection substation was divided into three non-
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overlapping activity phases: access road and site preparation, substation pads and foundations, and 
substation equipment installation.  

Active fugitive dust control at all construction sites was assumed to involve periodic water sprinkling 
of actively disturbed areas using water trucks. Active dust control was assumed to reduce fugitive 
dust emissions by 50 percent. Additional fugitive dust control would occur from natural 
precipitation patterns. Data from a local precipitation monitoring station (WRCC 2010) was used to 
estimate natural dust control effectiveness by calendar quarter. Over 50 percent of precipitation 
events at the Auwahi 252 station involve rainfall amounts of 1.3 centimeters (0.5 inch) or more, with 
more than 90 percent of precipitation events providing 0.3 centimeters (0.1 inch) or more of rainfall. 
Quarterly dust control from natural precipitation events was estimated to provide 10.9 percent to 
17.8 percent additional control of fugitive dust from construction activity. 

Emissions from construction-related traffic were estimated using the EPA MOBILE 6.2 vehicle 
emission rate model (EPA 2003). The construction emissions spreadsheet model summaries of off-
site truck trips and construction worker commute trips were used for the analysis. Construction 
worker commute trip estimates included adjustments for assumed ridesharing rates. The wind farm 
site would have the largest construction work force and the longest construction period of the 
project components, and consequently was assumed to have the highest amount of ridesharing. 
Two-person carpools were assumed for 50 percent of construction workers at the wind farm site., 
25 percent of construction workers at the generator-tie line site, and 25 percent of construction 
workers at the interconnection substation site. Average one-way commute distances were assumed 
to be 48 kilometers (30 miles) for the wind farm site, 40 kilometers (25 miles) for the offsiteoff-site 
roads, 48 kilometers (30 miles) for the generator-tie line site, and 40 kilometers (25 miles) for the 
interconnection substation site. Average one-way truck trip distances were assumed to be 45 
kilometers (28 miles) for the wind farm site, 45 kilometers (28 miles) for the off-site roads, 45 
kilometers (28 miles) for the generator-tie line site, and 40 kilometers (25 miles) for the 
interconnection substation site.  

A significant impact on air quality would result if any of the following were to occur as a direct result 
of the proposed Project: 

 Predicted concentrations of Criteria Air Pollutants would exceed state and/or federal 
ambient air quality standards; or 

 Project emissions that would result in a declaration of non-attainment in a specific area for 
one or more criteria pollutants, or would cumulatively contribute to a net increase in any 
criteria pollution that would result in non-attainment of the area. 

3.12.3.2 Construction Impacts 

Construction of the proposed Project would require the operation of heavy equipment and 
construction vehicles for various activities including construction of access roads, excavation and 
pouring of foundations, installation of buried and aboveground electrical interconnects, and the 
erection of WTG components. In addition, there would be additional vehicle traffic to and from the 
proposed Project associated with construction worker commutes and heavy trucks delivering 
construction materials and facility components. These activities could have a temporary minor 
impact on overall air quality at the site. Construction equipment and construction-related vehicle 
traffic would be a source of GHG emissions, primarily from combustion of engine fuel. The major 
GHGs for fuel combustion sources are carbon dioxide, methane, and nitrous oxide. Construction 
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truck traffic and the operation of heavy construction equipment and its associated exhaust would 
increase diesel exhaust emissions and would suspend dust and other construction-related particles in 
the air.  

Table 3.12-1 summarizes criteria pollutant emissions from construction activity and construction-
related traffic for the proposed Project based on estimates predicted by the Project-specific 
spreadsheet emissions model. On-site construction activities would generate somewhat higher 
emissions than construction-related traffic. While emissions from on-site construction activities 
would be localized in one area, emissions from construction-related traffic would be spread over 
relatively long roadway corridors. However, all construction-related emissions would be quickly 
dispersed by the trade winds. Given that the anticipated quantities of on-site construction emissions 
are low (Table 3.12-1), that sources construction emissions would be temporary and dispersed 
throughout the proposed Project areas, that the trade winds have a dispersing effect; and that 
Hawai‗i air quality is currently in attainment for all criteria pollutants, it is anticipated that the 
proposed Project would be in compliance with all state of Hawai‗i and federal ambient air quality 
standards. The length of the roadway corridors over which traffic-related emissions would be 
distributed likewise indicates that there would be no localized violations of federal or state ambient 
air quality standards along construction traffic corridors. Consequently, construction of the 
proposed Project would not create significant air quality impacts.  

Table 3.12-2 summarizes GHG emissions from construction activity and construction-related traffic 
for the proposed Project. 

Table 3.12-1. 
Summary of Criteria Pollutant Emissions from Project Construction 

Project 
Element 

Emissions 
Component 

Pollutant Emissions, Tons (U.S) per Year 

ROG NOx CO Sox PM10 PM2.5 

Wind Farm Site Preparation 0.79 6.59 4.03 0.90 0.91 0.68 

WTG Pads and 
Towers 

0.23 2.06 1.50 0.34 0.78 0.34 

WTG Installation 0.06 0.49 0.40 0.08 0.38 0.13 

Substation and 
Building 

0.04 0.29 0.20 0.04 0.18 0.06 

Construction 
Worker Traffic 

0.31 0.24 3.52 0.00 0.01 0.00 

Construction 
Truck Traffic 

0.09 1.42 0.37 0.00 0.04 0.03 

Total 1.52 11.10 10.02 1.37 2.30 1.24 

Off-site Roads Site Preparation – 
Pāpaka Road 

0.02 0.17 0.11 0.02 0.12 0.04 

Site Preparation – 
Pi‗ilani Highway 

0.01 0.10 0.05 0.01 0.04 0.02 

Road Base 
Installation 

0.02 0.24 0.16 0.04 0.11 0.04 

Paving/Gravel 
Cover 

0.03 0.22 0.15 0.04 0.05 0.03 

 
Construction 

Worker Traffic 
0.03 0.03 0.39 0.00 0.00 0.00 
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Table 3.12-1. 
Summary of Criteria Pollutant Emissions from Project Construction 

Project 
Element 

Emissions 
Component 

Pollutant Emissions, Tons (U.S) per Year 

ROG NOx CO Sox PM10 PM2.5 

Construction 
Truck Traffic 

0.02 0.33 0.09 0.00 0.01 0.01 

Total 0.14 1.08 0.94 0.12 0.33 0.13 

Generator-tie 
Line 

Site Preparation 0.15 1.16 0.74 0.15 0.56 0.22 

Tower Pole 
Foundations 

0.02 0.14 0.10 0.02 0.08 0.03 

Tower Pole 
Installation 

0.02 0.16 0.13 0.03 0.05 0.03 

Line Stringing 0.09 0.42 0.92 0.07 0.08 0.05 

Construction 
Worker Traffic 

0.06 0.05 0.73 0.00 0.00 0.00 

Construction 
Truck Traffic 

0.39 6.15 1.59 0.01 0.18 0.14 

Total 0.72 8.09 4.21 0.28 0.95 0.47 

Off-site 
Interconnection 

Substation 

Site Preparation 0.10 0.77 0.49 0.10 0.15 0.09 

Pads and 
Foundations 

0.01 0.09 0.06 0.01 0.06 0.02 

Equipment 
Installation 

0.02 0.17 0.14 0.03 0.04 0.02 

Construction 
Worker Traffic 

0.04 0.03 0.41 0.00 0.00 0.00 

Construction 
Truck Traffic 

0.00 0.06 0.01 0.00 0.00 0.00 

Total 0.17 1.11 1.11 0.14 0.25 0.14 

Grand Total 2.55 21.39 16.29 1.91 3.82 1.98 
CO = carbon monoxide 
NOx = nitrogen oxides (ozone precursors) 
PM10 = inhalable particulate matter 
PM2.5 = fine particulate matter 
ROG = reactive organic gases (ozone precursors) 
SOx = sulfur oxides 
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Table 3.12-2. 
Summary of Greenhouse Gas Emissions from Project Construction 

Project 
Element 

Emissions 
Component 

Greenhouse Gas Emissions, Tons (U.S.) per Year 

CO2 CH4 N2O GWP, CO2e 

Wind Farm Site Preparation 610 0.018 0.013 614 

WTG Pads and Towers 250 0.010 0.007 253 

WTG Installation 61 0.001 0.001 61 

Substation and Building 32 0.001 0.001 33 

Construction Worker 
Traffic 

0 0.000 0.000 0 

Construction Truck 
Traffic 

1 0.000 0.000 1 

Total 955 0.030 0.021 962 

Off-site Roads 

Site Preparation – 
Pāpaka Road 15 0.000 0.000 15 

Site Preparation – 
Pi‗ilani Highway 9 0.000 0.000 9 

Road Base Installation 28 0.002 0.001 28 

Paving/Gravel Cover 27 0.002 0.001 27 

Construction Worker 
Traffic 0 0.000 0.000 0 

Construction Truck 
Traffic 0 0.000 0.000 0 

Total 79 0.004 0.003 80 

Generator-tie 
Line 

Site Preparation 102 0.003 0.002 102 

Tower Pole Foundations 15 0.000 0.000 15 

Tower Pole Installation 22 0.001 0.001 22 

Line Stringing 58 0.004 0.003 59 

Construction Worker 
Traffic 

0 0.000 0.000 0 

Construction Truck 
Traffic 

3 0.000 0.000 3 

Total 200 0.008 0.006 202 

Off-site 
Interconnection 

Substation 

Site Preparation 68 0.002 0.001 68 

Pads and Foundations 10 0.000 0.000 10 

Equipment Installation 21 0.000 0.000 21 

Construction Worker 
Traffic 

0 
0.000 0.000 0 

Construction Truck 
Traffic 

0 
0.000 0.000 0 

Total 99 0.003 0.002 100 

Grand Total 1,333 0.044 0.032 1,343 

CH4 = methane, GWP multiplier = 25 
CO2 = carbon dioxide, GWP multiplier = 1 
CO2e = carbon dioxide equivalents 
GWP = global warming potential in carbon dioxide equivalents based on IPCC (2007) 
N2O = nitrous oxide, GWP multiplier = 298 
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As shown in Table 3.12-2, on-site construction activities would generate much higher quantities of 
GHG emissions than would construction-related traffic. While there are no state or federal impact 
significance thresholds for GHG emissions, EPA requires air permits for stationary sources that 
emit more than 75,000 tons/year carbon dioxide equivalents (CO2e). The EPA permit threshold 
provides a general indication that GHG emissions from construction of the proposed Project would 
not be a significant impact. In addition, as discussed in the following section, facility wind energy 
operations would displace GHG emissions that would otherwise result from alternative fossil fuel 
power generation sources. 

Depending on which WTG model is selected, the wind farm access roads may be modified based on 
engineering considerations by reducing the length and increasing the grade up to 15 percent. The 
impacts to air quality from construction of this straightened road alignment would be similar to 
those from construction of the proposed WTG access roads discussed above. 

3.12.3.3 Operations and Maintenance Impacts 

Facility operations would be a small source of criteria pollutant and GHG emissions associated with 
on-site service vehicle use at the wind farm site and periodic facility inspections or maintenance 
activities at the generator-tie line and interconnection substation sites. In addition, leaks of insulating 
gas from transformers and switchgear at the wind farm on-site substation and the interconnection 
substation would be sources of sulfur hexafluoride emissions (a very strong GHG). Given the low 
voltages of the generator-tie lines from these substations, only very small quantities of sulfur 
hexafluoride would be expected from these substations. 

All power transmitted to the power grid either goes to meet electrical demand that cannot be met by 
other power generation sources or it effectively displaces power that would otherwise be generated 
by other sources to meet that demand. Consequently, power generated from the proposed wind 
farm would effectively displace other existing or future sources of power generation. Power 
generation on Maui is derived from a mix of sources, most of which produce GHG emissions 
(DBEDT 2009). About 91.2 percent of power generation on Maui comes from sources that generate 
GHG emissions (petroleum, coal, and biomass). Only about 8.8 percent of power generation on 
Maui comes from sources that have no GHG emissions (hydroelectric, solar power, and wind 
power).  

Table 3.12-3 summarizes the GHG emission rates for the existing mix of power sources on Maui. 
(The analysis is based on data from DBEDT 2009 and, California Air Resources Board 2008, and 
U.S. Energy Information Agency 20082010a, b). Based on the 2008 mix of power sources on Maui, 
each megawatt-hour of power generated by the proposed Project would effectively displace up to 
approximately 253 886 kilograms (558 1,954 pounds) of GHG emissions (CO2e) annually that would 
otherwise be produced by alternative power sources. (This assumes that all of the displaced 
generation would be from fossil fuel and biomass sources rather than other renewable generation.) 
As described throughout this document, the proposed project would have a net power generation 
capacity of about 21 MW. While the overall power generation from the proposed Project would vary 
from year to year, each hour of full power generation would effectively displace about 5.8618.61 
metric tons (5.3220.52 U.S. tons) of GHG emissions annually that would otherwise be produced by 
alternative fossil fuel and biomass power sources. Consequently, 229 65 hours of full power 
production from the proposed Project would offset all of the GHG emissions generated from 
Project construction. While the actual power generation from the proposed Project would vary from 
year to year due to weather patterns, on average the Project is expected to generate more than 
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78,500 megawatt-hours of electricity per year. Consequently, on an average the proposed Project 
could displace more than 69,575 metric tons of GHG emissions (76,694 U.S. tons) per year.The 
existing Kaheawa I Wind Farm has had an average annual capacity factor of 42% over its first five 
years of operation. Assuming this same annual capacity factor of 42%, the proposed Project could 
displace up to 68,483 metric tons of GHG emissions (75,488 U.S. tons) each year. 

Table 3.12-3. 
Summary of Greenhouse Gas Emission Rates for Maui Power Generation 

Fuel Source 

Percent of 
Power 

Generation 

Greenhouse Gas Emissions, Tons Pounds per Megawatt-Hour of 
Power 

CO2 CH4 N2O GWP, CO2e 

Coal 5.0% 7102,167 0.0750.230 0.0110.034 7152,183 

Petroleum 78.3% 5921,896 0.0230.072 0.0050.014 5941,902 

Biomass 7.8% 3992,277 0.0070.728 0.0010.097 3992,324 

Hydroelectric 1.0% 0 0 0 0 

Solar 0.1% 0 0 0 0 

Wind 7.7% 0 0 0 0 

Average (Fossil 
and Biomass) 

91.2 1,944 0.137 0.023 1,954 

Total 100.0 5551,772 0.0390.125 0.0060.021 5581,781 

CH4 = methane, GWP multiplier = 25 
CO2 = carbon dioxide, GWP multiplier = 1 
CO2e = carbon dioxide equivalents 
GWP = global warming potential in carbon dioxide equivalents based on IPCC (2007) 
N2O = nitrous oxide, GWP multiplier = 298 

3.12.3.4 No Action Alternative 

Under the No Action Alternative, the wind farm, the generator-tie line, and the interconnection 
substation would not be constructed. The No Action Alternative would avoid all air quality and 
GHG emissions associated with construction and operations of the wind farm and associated 
transmission facilities. The No Action Alternative also would eliminate the long-term displacement 
of GHG emissions associated with alternative fossil fuel power generation systems. 

3.12.3.5 Avoidance, Minimization, and Mitigation Measures 

The Applicant will implement standard BMPs for minimizing construction-related air quality 
impacts as listed in Table 2-4. As described above, the impacts of the proposed Project related to air 
quality will be less than significant with the implementation of an active dust control program during 
Project construction. Over the long term, Project operations will have beneficial impacts to air 
quality that offset GHG emissions generated during the construction period. Therefore, no 
mitigation measures pertaining to air quality are required. 

2.3.12.3.6 Summary of Impacts  

Table 3.12-4 provides a summary of Project-related impacts to air quality. 
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Table 3.12-4. 
Summary of Potential Air Quality Impacts 

Impact Issues Proposed Project 
No Action 
Alternative  

Violations of federal or state ambient air quality standards 
from construction activity and construction-related traffic 

  

Greenhouse gas emissions from construction activity    

Greenhouse gas emissions from Project operations +  
In cases when there would be both beneficial and adverse impacts, both are shown on this table.  
LEGEND: 
 = Significant impact + = Beneficial impact 
 = Significant but mitigable to less than significant impact  N/A = Not applicable 
 = Less than significant impact  = No impact 
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3.13 VISUAL RESOURCES 

3.13.1 Definition of Resource 

Visual or scenic resources are the natural and built features of the landscape that contribute to the 
public‘s experience and appreciation of the environment. Visual resources or scenic impacts are 
generally defined in terms of a project‘s physical characteristics and potential visibility and the extent 
to which the project‘s presence would change the perceived visual character and quality of the 
environment where it would be located. This section addresses the existing visual conditions and 
impacts to visual resources in the ROI that includes the proposed Project and surrounding area (see 
below for the delineation of the zone of visual influence). 

3.13.2 Existing Conditions 

The visual setting of the island of Maui, one of four islands that comprise Maui County, Hawai‗i, 
consists of agricultural landscapes (52.8 percent of the county), vegetated conservation areas (41.8 
percent), and minimal urban and rural development (5.4 percent) (County of Maui 2010c). The 
western coast of Maui from Ma‘alaea to Mākena is known as South Maui, with development along 
this area generally in a linear pattern between the shoreline and Upcountry Pi‗ilani Highway to form 
a continuous urban corridor that hosts Maui‘s tourist industry supported by the area‘s abundant 
ocean access points (County of Maui 2010b).  

The area immediately surrounding the proposed Project consists mainly of agricultural and 
conservation area landscapes. The Kula Forest Reserve, the Kahikinui Forest Project, and the 
Haleakalā National Park are north of the proposed Project. The Kanaio NAR is adjacent to the 
northwest side of the proposed Project. The landscape surrounding the proposed Project is a very 
low density area mainly used as pastureland with open fields of low-lying vegetation extending from 
the southern coast of Maui, north to the ridge that runs from the ‗Ahihi-Kina‗u NAR northeast to 
Haleakalā National Park. The proposed generator-tie line extends from the site north/northwest up 
this slope, crossing the ridge at approximately 190 1,330 meters (623 4,363 feet) above mean sea 
level. 

The wind farm site and most of the proposed generator-tie line would be in the Auwahi parcel of 
‗Ulupalakua Ranch, an actively operating cattle ranch. The site would be entirely in the Special 
Management Area (SMA), a designated subset of land adjacent to the shoreline within which the 
County of Maui is authorized to place restrictions on development as a means to protect coastal 
resources (see Section 5 – Regulatory Context / Consistency with Plans and Policies). The SMA is 
bordered by Upcountry Pi‗ilani Highway to the north, an undeveloped parcel to the west, and the 
Department of Hawaiian Home Lands to the east. The southern edge of the proposed Project site is 
approximately 1,000 feet from the Pacific Ocean.  

The site is characterized by a relatively steep north-south gradient and is degraded pastureland with a 
few remnant trees from the native dryland forest. The only structures currently on the proposed 
Project site are water tanks used for the ranching operation. There are fewer than 10 residences 
scattered in the vicinity of the site, with only 2 homes within a mile of the site. The ‗Ulupalakua 
Ranch headquarters, general store, and winery are approximately 6.4 kilometers (4 miles) west of the 
wind farm site. Aside from the scattered homesteads and the ranch, there are no residential or 
commercial developments in the vicinity. The Hoapili Trail, an ancient fishing trail currently used as 
a hiking trail, runs along the coast directly south of the proposed wind farm site. 
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The only public road in the vicinity is Upcountry Pi‗ilani Highway. There is a minimal amount of 
traffic on this portion of the highway. Portions of the road east of the Project site are unpaved or 
not well-maintained. The Draft Maui Island Plan (County of Maui 2010b) designates the Upcountry 
Pi‗ilani Highway as a proposed designated scenic corridor of exceptional value. The proposed 
designation follows Upcountry Pi‗ilani Highway for several miles around the southern and eastern 
coastlines of Maui. 

3.13.2.1 Generator-tie Line Corridor 

The proposed generator-tie line corridor would extend approximately 14.5 kilometers (9 miles) 
north and west of the wind farm site to connect with the Wailea-Kealahou line just outside of 
Wailea. The generator-tie line would pass through ‗Ulupalakua Ranch pastureland, crossing both 
Upcountry Pi‗ilani Highway and Kula Highway. The route would pass immediately west of the 
Auwahi Forest Restoration Project site and east of the Kanaio NAR that is open to the public for 
hiking. The generator-tie line route would then extend west down the mountains that form the 
backdrop to the resort towns Wailea and Mākena, which are considered important tourist 
destinations. Wailea has several exclusive resort hotels, golf courses, notable beaches, and numerous 
residences. Wailea is bigger than Mākena and already has the Wailea-Keahahou transmission line, 
which is similar in appearance to the proposed generator-tie line. 

3.13.2.2 Construction Access Route 

The proposed construction access route is composed entirely of existing state and county roadways, 
with the exception of Pāpaka Road, which is approximately 7.4 kilometers (4.6 miles) of a collection 
of privately owned pastoral road. Pāpaka Road crosses private and publicly owned parcels that are 
either rural residential or undeveloped land. Several rural residences are near Pāpaka Road. Pāpaka 
Road is currently gated and used only for access to the Ranch and other adjacent privately owned 
parcels. The west end of Pāpaka Road is in Mākena, a tourist destination. The western portion of the 
road is also within the SMA. 

Pāpaka Road would require modification to allow for transport of equipment during construction. 
Modification of the road is necessary because much of the eastern roadway is narrow, unpaved, 
deteriorated, or has slopes or curves that do not conform to the transportation specifications for the 
trucks hauling WTGs and construction equipment. Modifications to Pāpaka Road would require 
slope cutting, grading, or fill. Following the construction, Pāpaka Road would only be used for 
infrequent transport of equipment and would not be used as the primary access to the proposed 
Project site. 

3.13.3 Potential Impacts and Mitigation Measures 

3.13.3.1 Impact Methodology and Factors Considered for Impacts Analysis 

A visual analysis was performed to evaluate the existing visual and aesthetic characteristics of the 
area, to identify areas where WTGs could be visible, and to assess the degree of impact on sensitive 
viewpoints. The steps in the process used to assess potential visual impacts included determining (1) 
the visibility of proposed Project facilities throughout the study area using viewshed mapping, (2) 
the existing visual quality at key viewpoints, and (3) the degree of change to the existing visual 
quality at those viewpoints from the presence of the proposed Project facilities. The Visual Analysis 
Report is included as Appendix I. This section provides a summary of the methodology and findings 
of the study.  
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The WTGs and proposed generator-tie line are the dominant visual elements of the proposed 
Project and are the focus of the visual analysis. For the purpose of the visual analysis, the 15-WTG 
layout (i.e., the maximum number of WTGs) was used to create a conservative assessment of the 
visual and aesthetic effects of the proposed Project. Tthe 15-WTG layout would consist of 8 
Siemens 3.0-MW GE xle 1.5-MW WTGs that have a hub height of 80 meters (262 feet) and blade 
length of 41.350.5 meters (135.3165.7 feet) for a maximum blade tip height of 121.3130.5 meters 
(398 428 feet). For the generator-tie line, a uniform pole height of 18.3 meters (60 feet) with poles 
placed at intervals of 38 meters (125 feet) was used for the visual analysis. 

3.13.3.2 Viewshed Analysis Methodology 

The viewshed analysis component of the visual assessment was done using the ArcInfo Geographic 
Information System software to determine the area where the WTGs and the generator-tie line 
would be visible. The study area for the viewshed analysis extends 16 kilometers (10 miles) out from 
the proposed Project, the distance recommended by the National Research Council (2007) for the 
analysis of visual effects of wind energy projects. The study area for visual impacts varies depending 
on factors such as topography, terrain, and vegetation. Given the increasing elevations from the 
proposed Project to the north and east, a conservative distance of 16 kilometers (10 miles) was 
chosen for the viewshed analysis.  

The 16-kilometer (10-mile) radius and Zones of Visual Influence (ZVIs) are depicted on 
Figure 3.13-1 for the WTGs and Figure 3.13-2 for the generator-tie line. The ZVI for the WTGs 
shows areas where WTGs may be visible and indicates how many WTGs would be visible from 
those areas. The ZVI for the generator-tie line indicates the degree of potential visibility of the 
generator-tie line and poles.  

The visibility pattern resulting from the ZVI analysis is a conservative representation of actual 
proposed Project visibility. In some areas where the model indicates visibility of proposed facilities, 
the only visible parts of the facility might be the tips of WTG blades, which would hardly be 
noticeable in some locations. The basic ZVI model is a line-of-sight model that extends from eye 
level (1.82 meters [6 feet]) to the WTG blade tips (121.3130.5 meters [398 428 feet]) and the 
generator-tie line poles (18.3 meters (60 feet) tall, spaced 125 feet apart) and does not account for 
attenuating factors such as distance, haze, humidity, background landscape, or weather, any or all of 
which could make the proposed Project facilities undetectable or barely visible from certain 
locations under a variety of atmospheric or weather conditions. The basic ZVI model also does not 
account for screening effects of existing structures or vegetation. As a result, the basic assumptions 
of the ZVI model create a conservative assessment of the visibility of the WTGs in the area 
surrounding the proposed Project. 

3.13.3.3 Visual Quality Impact Evaluation Methodology 

Key observation points (KOPs) were selected based on the viewshed mapping and a field 
investigation to identify sensitive visual and aesthetic resources that may have views of the proposed 
Project facilities. Photographs were taken at each KOP to characterize the existing conditions and to 
provide the basis for preparing simulations of the views as they would appear with the WTGs and 
generator-tie line in place. Digital visual simulation images were produced on computer renderings 
of a 3-dimensional model combined with the high-resolution digital base photographs. 
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Three KOPs were selected for simulation, two one KOPs for the WTGs, one KOP for the 
generator-tie line crossing Upcountry PiilaniPi‗ilani Highway and one KOP in two directions for the 
generator-tie line near Kula Highway. These KOPs are at the following sites: 

 KOP 1—Upcountry Pi‗ilani Highway traveling east at Kanaio NAR, view oriented south-
southeast toward the proposed generator-tie line crossing of Upcountry PiilaniPi‗ilani 
Highway Project; 

 KOP 2—Upcountry Pi‗ilani Highway traveling west, view oriented south-southwest toward 
the proposed Project;  

 KOP 3a—Kula Highway traveling north, view oriented north-northwest toward the 
proposed generator-tie line; and 

 KOP 3b—Kula Highway traveling north, view oriented north-northeast toward the 
proposed generator-tie line. 

The location of each KOP is shown on Figure 3.13-3. 

The concept of visual quality involves the degree to which a view expresses the essence of the 
subject landscape, including landforms, native vegetation, and built features. Because visual quality 
relates to the intrinsic quality of a landscape, analysis of existing visual quality is based on assessing 
the inherent capacity of a landscape to evoke a perceptual response, rather than on expression of 
individual preferences for a specific scene. 

There would be a significant impact on visual resources if construction or operations of the 
proposed Project resulted in: 

 Substantial degradation of the foreground character or scenic quality of a visually important 
landscape; or  

 Substantial dominant visual changes in the landscape that are seen by highly sensitive viewer 
locations or locations with special scenic, historic, recreational, cultural, archaeological, or 
natural qualities that have been recognized as such through legislation or some other official 
declaration; or  

 Predicted air pollutant emissions causing a change in visibility that would exceed Class I 
standards. 

3.13.3.4 Construction Impacts 

Visual impacts during construction would be expected to be minor and short-term. Dust could be 
temporarily generated during site clearing and grading activities and the movement of heavy vehicles 
and equipment along local roads.  



!.

!

!

!

!

!

!

!

!

#0

#0
#0

!
�Ulupalakua

Makena Rd

�Ulupalakua Rd

Pi�ilani Hwy

Kula 
Hw

y

�Ahihi-Kina�u
Natural Area

Reserve

Kanaio
Natural Area

Reserve

Kahikinui Forest Reserve

Kula Forest Reserve

3a,b

2
1

1:65,000

TETRA TECH EC,INC

�
0 0.5 10.25

Miles

Wind Farm Site

Laydown Area

! WTG

Key Observation Point (KOP)

#0 1

#0 2

#0 3

KOP Field of View
KOP 1

KOP 2

KOP 3a

KOP 3b

!. Interconnection Substation

Generator-Tie Line

Interconnection Substation
Access

Papaka Road

Road

Hoapili Trail

Auwahi Forest
Restoration Project

Natural Area Reserve

figure 3.13-3

auwahi wind project

visual simulation key

observation points

NAD 1983 UTM 4

Maui, HI

June 20, 2011

P:
\G

IS
_P

R
O

JE
C

T
S\

Se
m

pr
a_

En
er

gy
\A

uw
ah

i_
W

in
d_

Pr
oj

ec
t\M

X
D

s\
FE

IS
\S

em
pr

a_
A

uw
ah

i_
FE

IS
_F

ig
3_

13
-3

_K
O

Ps
_1

1i
85

i_
07

07
11

 -
 L

as
t A

cc
es

se
d:

 7
/7

/2
01

1 
 - 

 M
ap

 S
ca

le
 c

or
re

ct
 a

t: 
A

N
SI

 A
 (1

1"
 x

 8
.5

")



3.13 Visual Resources 

3-216 FINAL ENVIRONMENTAL IMPACT STATEMENT, AUWAHI WIND FARM AUGUST 2011 

 

3.13.3.5Depending on which WTG model is selected and the grading analysis to be conducted 
during the final design, the wind farm site access roads may be straightened to reduce the number of 
switchbacks and possibly reduce the overall length of the steep grades (see Chapter 2 for additional 
details). Construction of the straightened road alignment would require the same construction 
equipment and activities as the proposed WTG access roads; therefore, impacts associated with 
construction of the straightened road alignment would be similar to those described below for the 
proposed WTG access road alignment. 

3.13.3.5 Operations and Maintenance Impacts 

Existing views from various locations near the proposed Project would be altered to varying degrees 
by installation of the WTGs and generator-tie line. 

Viewshed Analysis 

The terrain-based viewshed analysis indicates that the WTGs would be visible mainly from areas 
south east of the ‗Ahihi-Kina‗u NAR to the Haleakalā National Park ridgeline, and immediately 
around the proposed Project (Figure 3.13-1). Other likely areas of high visibility (i.e., all 8 15 WTGs 
visible) are generally limited to the area of the South Maui coastline to the west of the site and along 
the Hoapili Trail to the south of the site. Local terrain variation creates limited to no visibility 
beyond approximately 3 kilometers (2 miles) east of the site in areas north and south of Upcountry 
Pi‗ilani Highway down to the coast. With a few areas of exception, as you move away from the site, 
if a single WTG is visible, then nearly all of the WTGs will be visible. The topography on this part 
of Maui is very favorable to restricting the view of the turbines to areas immediately surrounding the 
site, or of steadily increasing elevation away from the site. The Haleakalā volcano forms a natural, 
rim-like, enclosure around the site to the north, northeast, and east, effectively blocking the Project 
from sight past the ridgeline. Similarly, but not as abruptly, the topography of the landscape to the 
west and northwest of the site also blocks visibility of the WTGs beyond approximately 10 
kilometers (6 miles). 

The terrain-based viewshed analysis for the generator-tie line indicates that areas of high visibility are 
scattered throughout the southwestern portion of the island of Maui (Figure 3.13-2). This analysis is 
conservative and does not account for vegetation and local infrastructure that would obstruct the 
visibility of the generator-tie line and poles more so than the WTGs because they are substantially 
shorter than the WTGs (18.2 meters [ 60 feet] versus 12,903 meters [398 feet]). 

The area surrounding the proposed Project has few developed and residential areas that would be 
sensitive viewer locations. There are fewer than 10 residences in the vicinity of the site, with only 2 
homes within 1.6 kilometer (1 mile). The ‗Ulupalakua Ranch area, approximately 6 kilometers (4 
miles) to the northwest, is the nearest developed area and would not have views of either the WTGs 
or the generator-tie line given the distance from the site and local terrain variations. The topography 
of the ‗Ahihi-Kina‗u NAR to Haleakalā National Park ridgeline, and the relatively great distance of 
Mākena and Wailea, at approximately 13 and 15 kilometers (8 and 9 miles) from the proposed 
Project, respectively, would result in no visibility of the WTGs from these resort towns on the 
southwestern Maui coast. While views of the generator-tie line from the resort towns would be 
possible according to the viewshed mapping, views from the resort towns would be mainly oriented 
west toward the ocean and away from the proposed generator-tie line. The existing transmission 
line, already a part of the landscape, creates a visual element similar to that of the proposed 
generator-tie line. 
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The primary sensitive viewer groups with visibility of the WTGs and generator-tie line would be 
travelers on Upcountry Pi‗ilani Highway. Upcountry Pi‗ilani Highway is a proposed designated 
scenic corridor of exceptional value in the Draft Maui Island Plan (County of Maui 2010b). The 
proposed designation follows Upcountry Pi‗ilani Highway for several miles around the southern and 
eastern coastlines of Maui. The portion of the highway with visibility of the proposed Project is 
limited to areas near the wind farm site and the generator-tie line crossings at Upcountry Pi‘ilani 
Highway. small in relation to the length of the proposed designated scenic corridor.  The 
topography is a limiting factor in visibility along Pi‘ilani Highway, effectively screening visibility of 
the WTGs to an eastbound traveler from approximately 5 kilometers (3 miles) west of the site. For a 
westbound traveler along Pi‘ilani Highway there are more locations where the WTGs will be visible, 
primarily within 8 kilometers (5 miles) of the site but also potentially in locations 24 kilometers (15 
miles) west of the site; provided a perfect line of sight is afforded. There are few points of interest or 
unique views along the section of Upcountry Pi‗ilani Highway near the site, so travelers on the 
highway would have transient views of the WTGs and generator-tie line as they pass by the site. 

There are points of interest and unique views along the section of Upcountry Pi‗ilani Highway near 
the site; and travelers on the highway would have transient views of the WTGs and generator-tie line 
as they pass by the site. Site visibility from locations further east along Pi‘ilani highway will also be 
limited by topography and vegetation screening as well as atmospheric attenuation at distances past 
16 kilometers (10 miles). A location such as Nu‘u Bay shows variable visibility on the WTG ZVI 
figure (3.13-1), with visibility of all eight WTGs in its far eastern portions and zero WTG visibility in 
the western portions of the Bay. Locations such as this, located at a distance of more than 24 
kilometers (15 miles) from the site are often over-estimated in terms of potential site visibility and in 
all likelihood will not have as high a visibility of the site as the ZVI analysis predicts. 

Analysis of Existing and Simulated Views 

The factors that determine the degree of visual change associated with an action include the 
numbers of affected viewers, their sensitivity to visual change, and the viewing distance. In general, 
the potential for significant visual impacts is most likely for sites in the foreground viewing distance 
(about 0.8 kilometer [0.5 mile] from the source of the visual change) and is much less likely for sites 
at middleground (0.8 kilometer to 5.6 kilometers [0.5 mile to 3.5 miles]) and background viewing 
distances (beyond 5.6 kilometers [3.5 miles]). 

Views of the WTGs and generator-tie line from the three KOPs would all be middleground views 
(between 0.8 kilometer to 5.6 kilometers [0.5 and 3.5 miles]), and would not have a substantially 
degraded foreground character or scenic quality of a visually important landscape. The WTGs create 
a vertical contrast with the horizontal landscape sloping downward toward the horizon of the open 
ocean. Because the scale of the WTGs is diminished sufficiently at this middleground viewing 
distance, the WTGs are prominent but they do not dominate the other elements of the scene. The 
proposed generator-tie line would be generally screened by the topography and vegetation and 
would not interfere with the existing view because the existing transmission line is close to the 
highway right-of-way near the proposed Project. Figures 3.13-4 through 3.13-7 show the existing 
and simulated views for each KOP. 

Although limited, the proposed Project would impact visual resources in nearby areas. Views from 
Upcountry Pi‗ilani Highway would be temporary as travelers pass through this area of the highway; 
views from the Kanaio NAR would be largely screened by vegetation; and the most sensitive views 
from the southern coastline would be oriented south toward the ocean and away from the proposed 
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Project. Impacts to these resources are minimized by the reduction from 15 to 8 WTGs in the 
Project design, and are deemed less than significant because the wind farm site would not 
substantially degrade the foreground character of the landscape; nor would it cause substantial 
dominant visual change (Figure 3.13-1). Further, the proposed Project would not contribute to air 
pollution; rather, energy derived from its operation would displace energy generated by the burning 
of fossil fuels that emit GHG. As a result, the impact to visual and aesthetic quality caused by the 
proposed Project has been minimized to the extent possible. is anticipated to have a negligible to 
low impact on visual and aesthetic quality. 

In addition to the WTGs and generator-tie line, the proposed Project would include a number of 
other structures that would have limited visual impacts. The proposed Project would include access 
roads and WTG pads, construction staging and equipment laydown areas, an underground electrical 
collection system, a collector switchyard, an O&M building, one permanent met tower situated 
between west of the two WTGs arrays, and an interconnection substation. At night, the Project 
O&M building and interconnection substation would be minimally lit for operational safety and 
security, representing minor new sources of light where there generally are few existing exterior 
lights. The impacts associated with this low-level lighting would be minimal, especially if the lights 
were generally kept off and, when necessary, triggered on by motion sensors. Downed lighting or 
shields on the fixtures will also be used. Viewers of these structures would be limited to ranch 
employees with access to the area surrounding the proposed Project site and would not have any 
impact on sensitive visual resources. 

The construction access route would result in use of and improvements to an existing private road 
and would not require new significant land clearing. Visual impacts associated with dust from 
construction and improvement of access roads would be short-term and minor. 

Per FAA requirements, wind farms need to comply with visibility standards to minimize the 
potential risk to aviation. Structures are to be marked and/or lighted in accordance with FAA 
Advisory circular 70/7460-1 K Change 2, Obstruction Marking and Lighting, with white or light 
gray paint and synchronized red lights - Chapters 4, 12 & 13 (Turbines). The white or light gray 
paint most often found on wind turbine units is the most effective daytime early warning device. 
Other colors, such as gray or blue, appear to be significantly less effective in providing daytime 
warning. Daytime lighting of wind turbine farms is not required, as long as the turbine structures are 
painted in a bright white color or light off-white color.  

3.13.3.6 No Action Alternative 

Under the No Action Alternative, no aspect of the Project would be built. There would be no 
impacts to visual resources associated with construction and operations of the proposed Project. 
The existing visual landscape would persist in the current state subject to future land use changes 
and development. 
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auwahi wind project
visual analysis
figure 3.13-4a

KOP 1: Existing view from Pi'ilani Highway traveling east approximately 350 feet from the generator-tie line road crossing

auwahi wind project
visual analysis
figure 3.13-4b

KOP 1: Simulated view from Pi'ilani Highway traveling east approximately 350 feet from the generator-tie line road crossing
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auwahi wind project
visual analysis
figure 3.13-5a

KOP 2: Existing view from Pi‘ilani Highway traveling west - WTG's
Looking southwest

auwahi wind project
visual analysis
figure 3.13-5b

KOP 2: Simulated view from Pi‘ilani Highway traveling west - WTG's
Looking southwest

Farthest WTG (1.5 miles)

Closest WTG (0.8 miles)
Generator-tie Line

O&M Building
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Poles visible (1 mile)

Interconnection substation visible (1.7 miles)

auwahi wind project
visual analysis
figure 3.13-6a
KOP 3a: Existing view from Pi‘ilani Highway traveling north at ‘Ulupalakua Ranch - generator-tie line
Looking north/northwest

auwahi wind project
visual analysis
figure 3.13-6b
KOP 3a: Simulated view from Pi‘ilani Highway traveling north at ‘Ulupalakua Ranch - generator-tie line
Looking north/northwest
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auwahi wind project
visual analysis
figure 3.13-7a

KOP 3b: Existing view from Pi‘ilani Highway traveling north at ‘Ulupalakua Ranch - generator-tie line
Looking northeast

auwahi wind project
visual analysis
figure 3.13-7b

KOP 3b: Simulated view from Pi‘ilani Highway traveling north at ‘Ulupalakua Ranch - generator-tie line
Looking northeast Poles visible (1.1 miles)
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3.13.3.7 Avoidance, Minimization, and Mitigation Measures 

The location of the proposed Project in a low-density rural area avoids significant aesthetic impacts 
that would necessitate mitigation. Mitigation options for the expected visual impacts are limited 
given the nature of the proposed Project (tall structures located in an otherwise simple ocean 
landscape); however, in addition to standard BMPs (e.g., dust suppression measures and 
revegetation) described in Table 2-4, which will be implemented by the Applicant as part of the 
design process, the Applicant will also implement the following avoidance and minimization to 
minimize the possible visual and aesthetic impacts: 

 Keep construction time to a minimum. 

 Remove construction debris. 

 Locate construction staging and storage areas away from adjacent local roads. 

 Comply with all required setbacks from roads and residences. 

 Build WTGs with uniform design, speed, color, height, and rotor diameter. 

 Locate the WTGs in strings to improve aesthetics by providing a more uniform looking 
development. 

 Place much of the Project‘s electrical collection system underground, minimizing the 
Project‘s visual impacts. 

 Use a low-reflectivity finish for substation equipment to minimize its visibility. 

 Use dull gray porcelain insulators to reduce insulator visibility. 

To help mitigate impacts to nighttime views, WTG lighting (aviation warning lighting) would be 
kept to the minimum recommended by the FAA guidelines (FAA 2007) and allow nighttime lighting 
of perimeter WTGs only, at a maximum spacing of 0.8 kilometer (0.5 mile). Synchronized, medium–
intensity, pulsing red strobe lights will be used at night, rather than white strobes or steady burning 
red lights. While complying with FAA lighting regulations, the Applicant will seek to minimize the 
number of WTGs that must be equipped with lights. 

3.13.3.8 Summary of Impacts  

The potential impacts to visual resources associated with the proposed Project are summarized in 
Table 3.13-1. 



3.13 Visual Resources 

3-228 FINAL ENVIRONMENTAL IMPACT STATEMENT, AUWAHI WIND FARM AUGUST 2011 

 

Table 3.13-1. 
Summary of Potential Impacts to Visual Resources 

Impact Issues 
Proposed 

Project 
No Action 
Alternative 

Substantial degradation of the foreground character or scenic quality 
of a visually important landscape 

   

Substantial dominant visual changes in the landscape that are seen by 
highly sensitive viewer locations or locations with special scenic, 
historic, recreational, cultural, archaeological, or natural qualities that 
have been recognized as such through legislation or some other 
official declaration 

  

Predicted air pollutant emissions causing a change in visibility that 
would exceed Class I standards 

  

Unresolved conflict with visual standards identified by a federal land 
management agency (e.g., National Park Service) 

N/A N/A 

In cases when there would be both beneficial and adverse impacts, both are shown on this table.  
LEGEND: 
= Significant impact     + = Beneficial impact 
= Significant but mitigable to less than significant impact N/A = Not applicable 
= Less than significant impact    = No impact 
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3.14 SURROUNDING LAND USE AND AGRICULTURE 

3.14.1 Definition of Resource 

Comprehensive plans, policies, and zoning regulations determine the type and extent of land uses 
allowable in specific areas and often protect environmentally sensitive land uses. Land use impacts 
typically result from actions that negatively affect or displace an existing use or affect the suitability 
of an area for its current, designated, or formally planned use. For purposes of the land use 
evaluation, the ROI includes the proposed Project site and adjacent parcels.  

3.14.2 Existing Conditions 

The majority of lands within the proposed Project are on ‗Ulupalakua Ranch on the island of Maui. 
‗Ulupalakua Ranch extends from the southern slopes of Haleakalā to the ocean. James Linton 
Torbert established the original ranch as ―Tobertsville‖ in 1845. In the 1850s, the ranch was 
purchased by Captain James Makee and was renamed ―Rose Ranch.‖ The area has been primarily 
used for commercial cattle ranching and agricultural activities since about 1900. ‗Ulupalakua Ranch 
was established in 1963 and has maintained the land as a commercial ranch since. 

The wind farm site is currently grazed pastureland and part of ‗Ulupalakua Ranch‘s active ranching 
operation. The area immediately west of the wind farm site is composed of vacant land owned by 
the state of Hawai‗i and the land comprising the Kanaio NAR. The north edge of the site is 
bounded by Upcountry Pi‗ilani Highway, with additional pastureland beyond. The land to the east of 
the wind farm site is owned by the DHHL and supports two homesteads. The Hoapili Trail runs 
along the coastline, just south of the wind farm site. 

The proposed generator-tie line right-of-way corridor is also composed entirely of grazed 
pasturelands with the exception of the aerial crossings over Upcountry Pi‗ilani Highway and Kula 
Highway. The areas surrounding the generator-tie line corridor are also all grazed pasturelands, with 
the exception of the Kanaio NAR and the Auwahi Forest Restoration Project. 

The existing portions of Pāpaka Road are currently used as an access road for the Ranch and the 
other adjacent privately owned parcels. The undeveloped portions of Pāpaka Road are part of the 
Ranch‘s active ranching operation. The land surrounding Pāpaka Road consists of a combination of 
privately owned and state-owned parcels used as either rural residential or undeveloped land. The 
west end of Pāpaka Road is in the town of Mākena. 

The proposed Project is within the boundaries of Maui County‘s Hāna Community Plan , Makawao-
Pukalani Community Plan, and Kihei-Mākena Community Plan. The wind farm site and much of 
the generator-tie line are within the boundaries of the Hāna Community Plan, which designates this 
area for agricultural use and preservation. For further discussion on consistency with federal, state, 
and county regulations, policies, and county plans, refer to Chapter 5 – Regulatory Context. 

3.14.2.1 Land Ownership 

A total of 28 parcels are crossed by the Project. The wind farm site is located entirely on land owned 
by ‗Ulupalakua Ranch. The generator-tie line is also on ‗Ulupalakua Ranch property, although it 
spans Upcountry Pi‗ilani Highway, which is in a county easement, and Kula Highway, which is 
owned by the state. The Pāpaka Road portion of the construction access route crosses 19 parcels, 
most of which are owned by ‗Ulupalakua Ranch. As shown in Table 1-1, 9 parcels are owned by the 
state, 3 of which are leased by ‗Ulupalakua Ranch and 2 of which are co-owned by the County of 
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Maui; 1 parcel is jointly owned by ‗Ulupalakua Ranch and another private party (Piltz); 3 parcels are 
owned by the County of Maui; and 1 parcel is owned entirely by ATC Makena Holdings, LLC. The 
landowners of property in the proposed Project area are listed in Table 3.14-1 and are shown on 
Figure 1-3.  

In November 2009, the owners of ‗Ulupalakua Ranch decided to preserve in perpetuity two-thirds 
of their 18,000 upcountry acres as agricultural lands. They did so formally with a donation easement 
to the Maui Coastal Land Trust (Figure 3.14-1). Ranch operations will not change, although the 
conservation easement donation—the largest of its kind in Hawai‗i history—will preclude future 
generations from selling the ‗Ulupalakua land to developers. Wind generation was included as an 
allowable land use and activity under the conservation easement. 

Table 3.14-1. 
Parcel Information for the Auwahi Wind Farm Project 

Project Component Tax Map Key (TMK) Landowner(s) 

Wind Farm Site (2) 1-9-001:006 (por.) ‗Ulupalakua Ranch 

Generator-tie Line Corridor, 
Interconnect Substation 

(2) 1-9-001:006 (por.) ‗Ulupalakua Ranch 

(2) 2-1-009:001 (por.) ‗Ulupalakua Ranch 

(2) 2-1-009:999 (por.) State of Hawai‗i /County of Maui 

(2) 2-1-008:001 (por.) ‗Ulupalakua Ranch 

Pāpaka Road/Construction Access 
Route 

(2) 2-1-002:001 (por.) State of Hawai‗i 

(2) 2-1-003-999 (por.) County of Maui 

(2) 2-1-002:002 (por.) State of Hawai‗i 

(2) 2-1-003-050 (por.) State of Hawai‗i 

(2) 2-1-003-054(por.) State of Hawai‗i 

(2) 2-1-004:006 (por.) ‗Ulupalakua Ranch 

(2) 2-1-004:016 (por.) ‗Ulupalakua Ranch 

(2) 2-1-004:017 (por.) ‗Ulupalakua Ranch 

(2) 2-1-004:018 (por.) ‗Ulupalakua Ranch 

(2) 2-1-004:049 (por.) 
State of Hawai‗i; leased by ‗Ulupalakua 

Ranch 

(2) 2-1-004:071 (por.) ‗Ulupalakua Ranch 

(2) 2-1-004:106 (por.) ‗Ulupalakua Ranch 

(2) 2-1-004:999 (por.) County of Maui 

(2) 2-1-005:023 (por.) 
‗Ulupalakua Ranch 
Private Party (Piltz) 

(2) 2-1-005:030 (por.) ‗Ulupalakua Ranch 

(2) 2-1-005:045 (por.) ‗Ulupalakua Ranch 

(2) 2-1-005:055 (por.) 
State of Hawai‗i; leased by ‗Ulupalakua 

Ranch 

(2) 2-1-005:057 (por.) ‗Ulupalakua Ranch 

(2) 2-1-005:077 (por.) 
State of Hawai‗i; leased by ‗Ulupalakua 

Ranch 

(2) 2-1-005:095 (por.) ‗Ulupalakua Ranch 

(2) 2-1-005:100 (por.) ‗Ulupalakua Ranch 

(2) 2-1-005:108 (por.) ATC Makena Holdings, LLC 

(2) 2-1-008:131 (por.) County of Maui 

(2) 2-1-008:999 (por.) State of Hawai‗i /County of Maui 

(por.) = only a portion of the TMK is crossed by the proposed Project. 
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3.14.3 Potential Impacts and Mitigation Measures 

3.14.3.1 Impact Methods and Factors Considered for Impacts Analysis 

Impacts to land use and agriculture were assessed based on whether or not the proposed Project 
would be consistent with current and proposed land uses in the area. The evaluation of these 
potential impacts was based on the proposed Project‘s consistency with: 

 Existing and planned use; 

 Adopted land use plans; and 

 Use of agricultural lands. 

3.14.3.2 Construction Impacts 

Impacts to land use during the construction phase of the proposed Project would include short-term 
disruption to ranching within the site. Cattle would likely not be grazing in the proposed Project site 
during construction. For more information on impacts to agricultural lands of importance, see 
Section 3.3 – Soils.  

3.14.3.3 Operations and Maintenance Impacts 

Wind farm facilities are widely recognized as being a compatible use of land with active ranches and 
farmlands; operations of the wind farm would not inhibit continued ranching or farming activities. 
While not only maintaining active cattle ranching operations and preserving the livelihood of 
‗Ulupalakua Ranch‘s employees, operations of the proposed Project are expected to increase the 
efficiency and productivity of ranching operations through the use of new access roads within the 
wind farm site. Development and operations of the proposed Project would allow the majority of 
the Auwahi parcel to remain as open space. The County of Maui Hāna Community Plan‘s objectives 
and policies include preserving open space and coastal vistas by ―discouraging linear development 
along the highways‖ (Maui County Council 1994). While the proposed Project is not entirely a linear 
development, it would alter the scenic vistas and the qualities of ―old Hawai‗i‖ in the area. Visual 
impacts are discussed in detail in Section 3.13 – Visual Resources. The Hāna Community Plan 
objectives and policies also include ―promoting the environmentally and culturally sensitive use of 
renewable energy resources, like biomass, solar energy, and wind energy, in all sectors of the 
community‖ (Maui County Council 1994). The proposed Project would help accomplish this. For 
further discussion on the proposed Project‘s consistency with the Maui County General Plan and 
the Hāna Community Plan, refer to Chapter 5, which assesses consistency with applicable land use 
plans and polices. 

Under state regulations (HRS § 205), permitted uses on lands with agricultural productivity ratings of 
C, D, E, or U include ―wind machines and wind farms‖ and ―wind generated energy production for 
public, private, and commercial use‖. The proposed Project, including the eastern half of the 
proposed generator-tie line and Pāpaka Road, is on land rated E. The western half of the proposed 
generator-tie line is on land rated C and D (Hawai‗i Office of Planning 2010) (Figure 3.3-2). See 
Section 3.3 – Soils for more information on the agricultural productivity ratings. Pursuant to 
Chapter 19.30A.060 (F) of the Maui County Code, the proposed Project meets the definition of a 
major utility facility and is therefore considered a Special Use. An application for a County Special 
Use Permit (CUP) will be submitted to the County of Maui in compliance with the requirements of 
the Maui County Code. 
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Because the proposed Project would be compatible with the ongoing ranching activities at 
‗Ulupalakua Ranch and would be consistent with the state and county regulations, plans, and 
objectives, it would be expected to have a less than significant impact on land use. Therefore, no 
mitigation measures are proposed. See Chapter 5 for additional discussion of the proposed Project‘s 
consistency with plans and policies. 

3.14.3.4 No Action Alternative 

No impacts to land use would occur under the No Action Alternative because conditions and 
activities would remain unchanged. 

3.14.3.5 Avoidance, Minimization, and Mitigation Measures 

No avoidance, minimization, or mitigation measures are proposed at this time. 

3.14.3.6 Summary of Impacts 

Table 3.14-2 summarizes impacts to land use and existing activities. 

Table 3.14-2. 
Summary of Potential Impacts to Land Use and Existing Activities 

Impact Issues Proposed Project No Action Alternative 

Consistency with existing and planned uses   

Consistency with adopted land use plans   

Use of agricultural lands   

In cases when there would be both beneficial and adverse impacts, both are shown on this table. 

LEGEND: 
= Significant impact   + = Beneficial impact 
= Significant but mitigable to less than significant impact N/A = Not applicable 
= Less than significant impact = No impact 
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3.15 PUBLIC AND CONSTRUCTION SAFETY 

3.15.1 Definition of Resource 

Public and worker safety concerns associated with a wind power project involve standard 
construction-related and operation-related concerns. These include the potential for injuries to 
workers and the general public from (1) the movement of construction vehicles, equipment and 
materials; (2) falling overhead objects; (3) falls into open excavations; and (4) electrocution. These 
types of incidents are well-understood and do not require extensive background information. The 
ROI for this analysis includes the wind farm site, the generator-tie line corridor, the construction 
access route, and the interconnection substation site.  

Public and worker safety concerns associated with the construction and operations of a wind power 
project are unique and the focus of this section. Compared to other types of generating facilities, 
wind power projects use few hazardous materials and generate few such wastes. However, WTGs 
are generally more accessible to the public, and risks to public health and safety can be associated 
with these facilities. Examples of such safety concerns include tower collapse, blade throw, stray 
voltage, fire in the nacelle, and lightning strikes. Other potential safety concerns associated with the 
proposed Project include EMF. 

3.15.2 Existing Conditions 

The proposed Project is currently composed of open pastureland used for ‗Ulupalakua Ranch‘s 
active ranching operation. Most of the proposed construction activities would be in remote areas not 
readily accessible by the public. Much of the proposed Project is fenced and public access is 
restricted. There are no significant public safety hazards associated with the existing pastureland or 
ranching operation. For information on the public facilities in the area such as police, fire, and 
medical services, see Section 3.17 – Public Infrastructure and Services. 

3.15.2.1 Fire 

The wind farm site is currently used as pastureland and has a limited history of fire incidents. The 
existing 69-kV MECO Wailea-Kealahou transmission line traverses the ranch property. No incidents 
of fire caused by the existing MECO transmission line have been reported.  

3.15.2.2 Lightning Strikes 

The occurrence of lightning in Hawai‗i is rare, but does occur. No incidences of lightning strikes at 
‗Ulupalakua Ranch have been reported. For more information on lightning strikes, see Section 3.4 – 
Natural Hazards. 

3.15.3 Potential Impacts and Mitigation Measures 

3.15.3.1 Impact Methodology and Factors Considered for Impacts Analysis 

The public safety assessment was based on an evaluation of whether the Applicant has committed to 
measures to be taken during the design, construction, and O&M phases of the proposed Project 
including: 

 Designing all aspects of the proposed Project in accordance with applicable federal, state, 
and industry codes to minimize the potential for wind, ice, or fire to affect public safety; 
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 Committing to preparation and implementation of spill prevention, control and 
containment; notification protocols; immediate spill response procedures; hazardous material 
handling; and fire management plans during construction; and 

 Developing and implementing plans covering routine and emergency measures planned to 
govern O&M.  

3.15.3.2 Construction Impacts 

Potential safety issues during construction are associated with public access to the proposed Project 
during construction and accidents or injuries of construction workers. Workers and the general public 
could be injured from the movement of construction vehicles, equipment, and materials. A Site Safety 
Handbook would be prepared and implemented prior to the start of construction. All persons entering 
the construction areas would be required to review and adhere to the Site Safety Handbook. This 
handbook would include measures such as establishing safety zones or setbacks from construction work 
areas and would identify requirements for temporary fencing around staging areas, storage yards, and 
excavations during construction to control and restrict public access to the construction area. The Site 
Safety Handbook would also include construction-related measures such as: 

 Personal protective equipment requirements (e.g., hard hats, boots, eye protection, and 
hearing protection); 

 Maintenance and operations standards for safety, fall protection, and lifting/rigging 
equipment, as well as power tools; 

 Project speed limits; 

 First aid procedures (i.e., weather exposure, insect bites/stings, minor injuries) 

 A comprehensive emergency response plan; 

 On-site safety meeting requirements and communications procedures; 

 A reporting system construction accidents, injuries, equipment damage, spills, and near 
misses; 

 Applicable OSHA standards;  

 Hazardous materials safety procedures; and 

 Guidelines for specialized procedures such as cutting and welding, confined space entry, 
working in and around excavations and trenches; electrical work; working on high-voltage or 
distribution systems; critical lifting procedures (crane operation); and for conducting 
overhead work. 

In addition to implementation of measures outlined in the Site Safety Handbook, standard 
construction BMPs would be implemented to reduce the potential for accidents or injuries. 
Additional measures related to the transport, handling, and storage of hazardous materials are 
addressed in Section 3.10 – Hazardous and Regulated Materials and Wastes. Collectively, with the 
restriction of access to the construction areas and implementation of the measures outlined above, 
potential impacts associated with public and construction worker safety would be minimized. 
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3.15.3.3 Operations and Maintenance Impacts 

Tower Collapse/Blade Throw 

Safety hazards related to WTGs include collapse of the WTG tower and rotor blades breaking 
causing parts to fall or be thrown from the nacelle. Both tower collapse or blade throw can result 
from improper design, manufacturing, or installation; wind gusts exceeding the WTGs maximum 
design load; or from lightning strikes (Griffith 2007). It is very rare for a WTG to collapse or a rotor 
blade to be dropped or thrown from the nacelle, but such incidents do occur and are potentially 
dangerous for site personnel and the general public.  

Compliance with industry standards for design, construction, and operation of WTGs can 
appropriately and effectively reduce the potential for tower collapse and blade throw (AWEA 2008). 
Based on the preliminary geotechnical investigation at the proposed site, the foundation for the 
WTG would likely be spread footing with rock dowels and the foundation for each WTG would 
consist of approximately 268 229 cubic meters (350 300 cubic yards) of concrete, reinforcing bars, 
and anchor bolts. Operation of the proposed WTG would include a preventative maintenance 
program that would call for the WTG to be inspected and all major mechanical components, 
lubrication systems, gearboxes, generators, blades, electrical and transformer components, 
communication and SCADA components, and meteorological instrumentation to be serviced.  

Additional policies and procedures related to routine tower climbing, tower safety and rescue, and 
fire prevention (see additional discussion below) would be included in the Site Safety Handbook 
described above. All persons entering the wind farm site would be required to maintain compliance 
with the Site Safety Handbook. This would ensure a safe work environment is maintained at all 
times.  

Implementing the measures outlined in the Site Safety Handbook and designing and constructing 
the WTGs per industry specifications and standards would minimize the potential for tower collapse 
and blade throw. The occurrence of tower collapse and blade throw is rare and the site is on private 
land; therefore, the general public would not have access to the site, further reducing impacts to 
public safety. In addition, the WTGs are set back from the parcel line at least 134 meters (440 feet). 
For these reasons, less than significant impacts to public safety would be expected.  

Stray Voltage 

Stray voltage is a phenomenon that has been studied and debated since at least the 1960s. It is an 
effect that is primarily a concern of farmers and ranchers whose livestock can receive electrical 
shocks. When electrical systems are grounded some current flows through the earth and a small 
voltage develops at each point where the system is grounded. Stray voltage can occur if unbalanced 
neutral currents flow in the earth through ground rods, pipes, or other conducting objects in a 
facility (AWEA 2008). Stray voltage may come from damaged or poorly connected wiring systems, 
corrosion on either end of the wires, or weak or damaged insulation materials on the ―hot‖ wire. 

Under the proposed action, a three-phase 34.5-kV generator-tie line would be connected to a 
collector switchyard withconnect the wind farm site to the a 69-kV interconnection substation. 
Construction of the generator-tie line would follow standard industry procedures including structure 
assembly and erection, ground wire, and conductor stringing. O&M activities would include routine 
monitoring, inspection, and maintenance by qualified personnel. No impacts to public safety from 
stray voltage are expected.  
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Fire 

The threat of fire associated with the operation of WTGs could result from the electrical collection 
system and generator-tie lines, the storage and use of flammable materials and equipment, and 
malfunction of the WTGs. However, as referenced in Section 3.4.2.7, the chance of fire in a Siemens 
WTG is extremely low. The Confederation of Fire Protection Associations guidelines identify 
multiple features of risk associated with WTGs including the potential for fire in the nacelle because 
of the high concentration of values in the nacelle and the concentration of potential ignition sources 
in the nacelle (CFPA 2010). Values in this context refer to operating parameters such as pressure 
and temperature of mechanical and electrical systems that are monitored. If the limiting value is 
exceeded, alarms are triggered, ultimately leading to an automatic shutdown. WTGs contain 
relatively few flammable components, although the presence of electrical generating equipment and 
electrical cables, along with various oils (lubricating, cooling, and hydraulic), does create the potential 
for fire in the tower or the nacelle. Other Project activities create the potential for a fire or medical 
emergency because of the storage and use of diesel fuels, lubricating oils, and hydraulic fluids. 
Storage and use of these substances may occur at the collector switchyard, staging and laydown area, 
and the O&M building.  

The potential fire hazards at the proposed site include the electrical collections system and 
generator-tie line, storage and use of flammable materials and equipment, and malfunction of the 
WTGs. Auwahi Wind has developed an FMP to mitigate the risk of fire posed by construction and 
operations of the wind farm. The plan identifies potential fire hazards and provides pre-suppression 
actions that include ignition prevention, firebreaks, fuel breaks, and fuels management. A copy of 
the FMP is in Appendix A. 

The construction of the underground electrical collection system would deliver energy from the 
WTGs to the collection substation. By constructing an underground electrical collection system, the 
likelihood of a fire is greatly reduced as compared to aboveground electric lines. The proposed 
generator-tie line would connect the collection substation to MECO‘s existing grid system. The 
proposed generator-tie line corridor would connect to the existing MECO Wailea-Kealahou 69-kV 
generator-tie line and would be similar to others in the area. Maintenance on the generator-tie line 
and generator-tie line corridor would be performed regularly and would reduce potential for fire 
hazards. During construction and once the WTGs are in operation, diesel fuel, gasoline, lubricating 
oils, antifreeze, and hydraulic fluids would be used and stored in various areas on-site. Designated 
storage areas for various types of materials that are potential fire hazards would be provided and 
include dry containment cabinets for secured storage of hazardous and flammable materials, a 
containment berm for large vessels containing petroleum products, and secondary fuel containment. 
In addition to designating storage areas, an SPCC Plan would be developed and implemented. See 
Section 3.10 – Hazardous and Regulated Materials and Wastes, for more information.  

Sempra received statistics about the risk of fire in WTGs from the WTG manufacturers being 
considered for the proposed Project. As of October 2010, Siemens has installed over 11,000 MW 
worldwide with almost 4,000 MW in the United States. These figures include over 3,000 individual 
Siemens 2.3-MW WTGs representing approximately 7,000 MW of generating capacity. Of all the 
Siemens 2.3-MW WTGs installed worldwide, there have been no reported fires in the nacelle located 
at the top of the WTG tower. For fire prevention, Siemens installs smoke detectors in areas where 
there could be an electrical fire. The nacelles have an efficient lightning protection system consisting 
of steel mesh that acts as a Faraday Cage to prevent fires resulting from lightning strikes. The 
monitoring and control capability (both on-site and remote) further reduces the risk of fire by 
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monitoring key component temperatures. In addition, the advanced Siemens 3.0-MW WTG has no 
gearbox lubricating oil inside the nacelle because the direct drive design eliminates the gearbox. 
Therefore, this WTG design should reduce the risk of fire even further.  

Another WTG being evaluated is the GE 1.5-MW model. GE has installed almost 15,000 WTGS of 
this type worldwide over the past 10 years. During this period, the rate of fire was less than three-
tenths of one percent (0.027 percent), representing four reported fires out of nearly 15,000 
installations. GE determined the cause was a faulty capacitor inside the converter cabinet, and 
subsequently fixed the problem in 2004. The affected area was inside the bottom part of the steel 
tower shell and did not involve the nacelle at the top of the tower. Like other WTG suppliers, GE 
has over-temperature sensors that will shut down the WTG if normal temperature limits are 
exceeded. 

Manufacturers‘ recommendations would be followed for construction of the WTGs and 
maintenance of the mechanical and electrical systems within the turbine and nacelle. These 
measures, in addition to comply with the Project FMP, would reduce the potential for fire hazards 
from malfunctions in the nacelle. Therefore, less than significant impacts to public safety from fire 
hazards would be expected under the proposed Project. 

Lightning Strikes 

Because of their height and metal and carbon components, WTGs are susceptible to lightning 
strikes. Comprehensive statistics on lightning strikes to WTGs are not readily available, but it is 
reported that lightning causes four to eight faults per 100 turbine-years in northern Europe, and up 
to 14 faults per 100 turbine-years in southern Germany (Korsgaard and Mortensen 2006). Under the 
proposed Project, the design of the WTGs would include a lightning protection system in the 
grounding of the WTGs to minimize potential adverse effects from lightning strikes. If a WTG 
failed as a result of lightning strike, there is a potential for pieces of the blades to break or even 
shatter. However, the area of the proposed wind farm site is on private land with no general public 
access. Failure of a WTG due to lightning strike would not impact public safety.  

Electric and Magnetic Fields 

Power lines, like the energized components of electrical motors, home wiring, lighting, and all 
electrical appliances, produce electric and magnetic fields, commonly referred to as EMF. The EMF 
produced by the alternating current electrical power system in the United States has a frequency of 
60 Hz, meaning that the intensity and orientation of the field changes 60 times per second. Power 
line fields of 60 Hz are considered to be extremely low frequency. 

Electric fields around generator-tie lines and transmission power lines are produced by electrical 
charges on the energized conductor. Electric field strength increases in strength with the line voltage 
and decreases as one moves farther away from the line. The strength of the electric field is measured 
in kilovolts per meter. 

Magnetic fields around generator-tie lines and transmission power lines are produced by the amount 
of current flow, measured in terms of amperes, through the conductors. The magnetic field strength 
also increases as current flow increases and diminishes as one moves farther from the conductors. 
Magnetic fields are measured in milligauss. 
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The potential EMF produced by the generation and export of electricity from the WTGs would 
have no effect on the health and safety of the public or the workers at the wind power facility. The 
electrical collection system would be constructed underground and the design of the generator-tie 
line would adhere to industry standards minimizing EMF exposure. 

Auwahi Wind has consulted with Comsearch, a company that identifies the potential impact of wind 
turbines on licensed non-federal government microwave systems. Comsearch has developed and 
maintains comprehensive technical databases containing information on licensed microwave 
networks throughout the United States. Microwave bands that may be affected by the installation of 
wind turbine facilities operate over a wide frequency range (900 MHz – 23 gigahertz). These systems 
are the telecommunication backbone of the country, providing long-distance and local telephone 
service, backhaul for cellular and personal communication service, data interconnects for mainframe 
computers and the Internet, network controls for utilities and railroads, and various video services 
(Comsearch 2011). The wind farm site will avoid any impacts identified by Comsearch. 

3.15.3.4 No Action Alternative 

Under the No Action Alternative, conditions affecting public safety would remain as they are under 
existing conditions. The wind farm would not be constructed and the open pastureland used for 
‗Ulupalakua Ranch‘s active ranching operation would remain unchanged. No effects on public safety 
are expected under the No Action Alternative. 

3.15.3.5 Avoidance, Minimization, and Mitigation Measures 

As described above, the Applicant will implement the design features, industry-standard BMPs, and 
Project plans (e.g., Site Safety Handbook) listed in Table 2-4 related to policies and procedures for 
construction and O&M safety, resulting in less than significant impacts to public and construction 
safety; therefore, no additional mitigation measures are required. 

3.15.3.6 Summary of Impacts 

Table 3.15-1 summarizes potential public safety impacts associated with the proposed Project. 

Table 3.15-1. 
Summary of Potential Public Safety Impacts 

Impact Issues Proposed Project No Action Alternative  

Injuries to workers and the general public from the movement 
of construction vehicles, equipment, and materials  

  

Falling overhead objects during construction   

Falls into open excavations   

Electrocution during construction   

Tower collapse/blade throw   

Stray voltage   

Fire   

Lightning strikes   

Electric and magnetic fields   

In cases when there would be both beneficial and adverse impacts, both are shown on this table. 
LEGEND: 
= Significant impact   + = Beneficial impact 
= Significant but mitigable to less than significant impact N/A = Not applicable 
= Less than significant impact = No impact 
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3.16 SOCIOECONOMIC CHARACTERISTICS 

3.16.1 Definition of Resource 

Socioeconomic data describe the population, economic condition, and quality of life. Population 
data include the number of residents in the area and the recent changes in population growth. Data 
on employment, labor force, unemployment trends, income, and industrial earnings describe the 
economic health of a region. The number and type of housing units, ownership, and vacancy rate 
can be indicators of the regional quality of life. The ROI, or geographic area, that was selected as the 
basis on which socioeconomic impacts of the proposed Project will be analyzed includes Maui 
County. 

3.16.2 Existing Conditions 

3.16.2.1 Population 

As shown in Table 3.16-1, the island of Maui has experienced a dramatic population increase since 
the 1970s, and its resident population is projected to increase by approximately 50 percent from 
117,644 in 2000, to 176,687 in 2030 (County of Maui 2010d). 

Table 3.16-1. 
Population Trends for Maui Island County  

 
1970 2000 2005 2010 2030 

% Change 
2000-2030 

Maui County Island  38,691 117,644 129,471 135,838 176,687 50% 
Source: County of Maui (2010c, 2010d) 

3.16.2.2 Economy 

Regional Quality of Life 

The proposed Project would be located in a rural area known for its open space, cattle ranching, 
sugar cane, vegetable and flower exports, and luxury homes. Of the four counties in the state, Maui‘s 
economy is most reliant on tourism. The majority of Maui firms are small businesses with a 
significant number of self-employed workers representing the labor force (approximately 30 
percent). The Draft Maui Island Plan (County of Maui 2010b) includes goals to attract high-
technology industries, support the expansion of agriculture and potential growth sectors of 
agriculture, sports and recreation, healthcare, film and entertainment, and renewable energy 
production (County of Maui 2010b). 

Employment 

The Makawao-Pukalani-Kula Community Plan (Maui County Council 1996) states that the welfare 
of this region depends on the county as a whole because residents often work outside their 
communities. The arts, entertainment, and recreation, accommodation, and food services sector 
employed the greatest number of workers in the county in 2000 and 2008. The second largest 
employer sector was the educational services and health care and social assistance sector. 
Table 3.16-2 presents the distribution of employment for the county among the various industry 
sectors and the changes experienced in these sectors between 2000 and 2008. The Draft Maui Island 
Plan (County  
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Table 3.16-2. 
Sector Employment for Maui County 

Sector 

Maui County 

Number of 
Persons, 

2000 
Percent of 
Total, 2000 

Number of 
Persons, 

2008 
Percent of 
Total, 2008 

Agriculture, forestry, fishing and hunting, and 
mining 

2,246 3.6% 1,859 2.4%  

Construction 4,369 6.9% 9,805 12.9%  

Manufacturing 2,148 3.4% 2,243 3.0%  

Wholesale trade 1,735 2.7% 1,164 1.5% 

Retail trade 7,597 12.1% 9,327 12.3% 

Transportation and warehousing, and utilities 3,639 5.8% 3,074 4.0% 

Information 1,178 1.9% 680 0.9% 

Finance and insurance, and real estate and 
rental and leasing 

4,211 6.7% 5,377 7.1%  

Professional, scientific, and management, and 
administrative and waste management services 

5,101 8.1% 9,083 11.9% 

Educational services, and health care, and 
social assistance 

9,489 15.1% 12,813 16.8% 

Arts, entertainment, and recreation, and 
accommodation, and food services 

16,116 25.6% 15,112 19.9% 

Other services, except public administration 2,523 4.0% 2,282 3.0% 

Public administration 2,583 4.1% 3,276 4.3% 

Total employment 62,935 100% 76,095 100% 
Source: U.S. Census Bureau (2000, 2008a)  

of Maui 2010b) states that a large proportion of jobs in Maui County are low-wage jobs, often 
related to tourism. The low wages require most households to support themselves with two or more 
jobs, because of the high cost of living and housing. 

Overall, employment rates for Maui Island are forecasted to remain steady, closely tracking the 
statewide average. The unemployment rate for Maui Island, according to the State of Hawai‗i, 
Department of Labor and Industrial Relations, was 8 percent in November 2010 (HIWI 2010). 

The proposed Project site is in a designated Enterprise Zone that is part of a joint state-county 
effort to stimulate certain types of business activity, job preservation, and job creation in areas where 
they are most appropriate or most needed. The program is headed by the DBEDT. Businesses in 
certain industries, including wind energy, get tax and other incentives if they meet certain hiring 
requirements (DBEDT 2010). 

Housing and Income 

Hawai‗i‘s housing stock is very expensive compared to national averages, and housing prices on 
Maui are even higher than the state average. Home ownership on in Maui County is on par with the 
rest of the state; however, the resale cost of a single-family home rose 41 percent from $591,222 in 
2003 to $831,424 in 2008 (County of Maui 2010d). According to the Maui Realtors Association, the 
current year-to-date median single-family home price is $460,000. 
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The median household income in Hawai‗i ($67,214) is 29 percent greater than the national average 
($52,029), but housing units are approximately 283 percent more expensive (U.S. Census 2008b, 
2008c, 2008d, 2008e). The overall homeownership rate for Maui County is approximately 57 
percent, which is nearly the same for the rest of the state, but less than the U.S. average of 66.2 
percent (County of Maui 2010d; U.S. Census 2010). The housing vacancy rate for homeowners is 
very low in Maui County (2.3 percent), but rental housing vacancy rates are high (28.8 percent) 
compared to Hawaiian and U.S. averages. Over a third of Maui County‘s housing units are in multi-
unit buildings (U.S. Census 2008f). 

3.16.3 Potential Impacts and Mitigation Measures 

3.16.3.1 Impact Methodology and Factors Considered for Impacts Analysis 

Each of the proposed Project alternatives are reviewed and evaluated to identify potential beneficial 
or adverse impacts to conditions in the ROI. For the proposed Project, impacts to population, 
employment, housing, and quality of life were evaluated qualitatively. Three factors were considered 
in determining whether an alternative would have a significant impact on socioeconomics include 
the extent or degree to which its implementation would change: 

 Population, 

 Employment and total income in Maui County, and 

 Demand on housing. 

The impacts of the proposed Project to the socioeconomic characteristics of the ROI are discussed 
below. Depending on which WTG model is selected and the grading analysis to be conducted 
during the final design, the wind farm site access roads may be straightened to reduce the number of 
switchbacks and possibly reduce the overall length of the steep grades (see Chapter 2 for additional 
details). The impacts of the construction of the straightened road alignment to the socioeconomic 
characteristics of the ROI would be the same as the proposed WTG access road alignment; 
therefore, the two road alignments are not differentiated in the discussion below. 

3.16.3.2 Construction Impacts 

Population and Housing 

The proposed Project does not conflict with any general or community plan goals intended to 
account for population growth because the Auwahi parcel is not designated for future housing. 
Housing and infrastructure needed to accommodate the projected population growth for the ROI 
would still be achieved according to the policies of the Maui Island Plan and local community plans.  

Economy 

At its peak activity during the 10-month construction period, the Project would generate 
approximately 150 short-term construction jobs. As shown in Table 3.16-3, the estimated cost for 
construction would be $140 million, of which approximately $62.25 million (45 percent) would be 
spent in Hawai‗i.  
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Table 3.16-3. 
Allocation of Construction Costs (Hawai‘i vs. Out of State) 

Item 

Order-of 
Magnitude Cost 
(in million 2010$) 

Location of 
Expenditures 
(% of Total) 

Expenditures 
(in million $) by 

Location 

Out of 
State Hawai‘i 

Out of 
State Hawai‘i 

On-site Roads, WTG Pads, Collection 
System, Other Site Development  

$32.2 40%  60%  $12.88 $19.32 

Off-site Roads  $2.0 0% 100% $0 $2.0 

Wind Turbine Equipment and Battery 
System 

$55.7  50%  50%  $27.85 $27.85 

Turbine Installation & Commissioning  $11.9 70%  30%  $8.33 $3.57 

Transportation & Logistics (including 
to Port) 

$13.0  85%  15%  $11.05 $1.95 

Collection Substation, Interconnect 
Substation, Generator-tie Line  

$24.5 70%  30%  $17.15 $7.35 

Operations and Maintenance Building $0.7 70% 30% $0.49 $0.21 

TOTAL  $140.0 55% 45% $77.75 $62.25 

Source: Compiled by Tetra Tech based on estimates provided by Auwahi Wind. 

 
The DBEDT developed estimates of the impact construction expenditures have on other industries 
in Hawai‗i. A model called the Hawai‗i Input-Output (I-O) Model is used. This measures the 
relationship of an industry in the local economy to every other industry. This model measures both 
the direct impacts or economic activity in the construction industry and indirect impacts or 
additional economic activity. Based on the estimated impact of construction on the economy in 
2000, for every direct dollar spent, $1.27 in indirect impact economic impact is generated (DBEDT 
2007). 

The Inter-County I-O model provides county-specific information not contained in the Hawai‗i I-O 
Model. The Inter-County I-O Model ―shows the value of goods and services flowing among the 
various economic sectors within each county, and it also accounts for flows that occur among the 
various sectors between counties‖ (DBEDT 2007). Therefore, it can better assess the impacts of 
county-specific economic activities and provide a useful tool in assessing linkages between rural and 
urban communities in the state economy. The multipliers in Inter-County I-O Model (for Maui) 
were applied to the $62.25 million dollar in-state construction expenditures estimated for the 
proposed Project to calculate the direct, indirect, and induced effects on economic output, earnings, 
and employment in Hawai‗i. This is shown in Table 3.16-4.  

A Type I multiplier shows the economic activity produced by the initial final demand change (called the direct 
effect) and the purchases of inputs from local industries necessary to supply the final demand change (called the 
indirect effect). A Type II multiplier accounts for the direct effect, the indirect effect, plus the economic activity 
produced by the consumption spending related to the earnings induced by the direct and indirect effects of the final 
demand change (called the induced effect) (DBEDT 2007). 
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Table 3.16-4. 
Project-Related Expenditure Impacts to Economic Output, Earnings, and Employment in 

Hawai‘i 

Component 

Type I 
(Direct and Indirect) Induced 

Type II 
(Total) 

Multiplier 
Amount 

($M) Multiplier 
Amount 

($M) Multiplier 
Amount 

($M) 

Output 1.42 $88.4 0.54 $36.6 1.96 $122.0 

Earnings 0.45 $28.0 0.14 $8.7 0.59 $36.7 

Jobs 12.7 791 
persons/year 

5.7 355 
persons/year 

18.4 1,145 
persons/year 

Source: Compiled by Tetra Tech using expenditures in Table 3.15-2 and factors from the Inter-County I-O Model (DBEDT 
2007). 

 

Short-term beneficial impacts would occur from implementing the proposed Project. The projected 
construction expenditures for the new facilities would marginally increase employment and income 
in the ROI for the duration of construction and would have a short-term beneficial impact.  

Several comments on the Draft EIS expressed concern regarding impacts to tourism-related 
economies of communities affected by the construction access route. Tourism impacts are 
anticipated to be minimal due to the small and temporary increase in construction traffic. As 
discussed in Section 3.9.3.2 of the EIS, traffic-related construction impacts will be minimized to the 
extent possible by scheduling deliveries to be conducted during off-peak hours during the day, and 
for major deliveries, during overnight hours.  

3.16.3.3 Operations and Maintenance Impacts  

If the proposed Project is built, there would be approximately five full-time jobs for skilled 
operators to operate the wind farm and maintain the WTGs and generator-tie lines when the facility 
is in full operation. Wind energy would provide a set rate through a PPA and therefore prices would 
not fluctuate with the cost of crude oil. For these reasons, the proposed Project is expected to result 
in small, beneficial impacts related to employment and electricity rates.  

Auwahi Wind continues its outreach efforts with affected stakeholders to define its Community 
Benefits Package (CBP) (see Appendix M). Affected stakeholders include the County of Maui, the 
University of Hawai‗i-Maui College; Leeward Haleakalā Watershed Restoration Partnership; Ka 
‗Ohana O Kahikinui (Kahikinui Homeowners) and others. All confirmed burial sites, all probable 
burial sites, and the identified heiau on the property are being preserved by engineering changes in 
the design of the Project to avoid these significant cultural resources. Some components of the CBP 
will include environmental and fiscal benefits, such as helping Hawai‗i meet its goal of reducing oil-
derived energy by 40 percent; reducing GHG emissions; creation of temporary and permanent jobs; 
and improving road access to users of public roads associated with the construction access route. As 
part of the Habitat Conservation Plan, Auwahi Wind will fund the preservation and restoration of 
more than 150 acres of Hawaiian Forest. Another component of the CBP is an informational and 
interpretive scenic overlook near the Auwahi Wind Farm site which will highlight the project 
benefits to Maui Island (see Figure 2-1). Informational kiosks at the overlook will also present the 
rich cultural history and archaeological findings in the area. Other benefits are still under 
development with affected stakeholders. The CBP will study and consider funding for: a potable 
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water well at the wind farm site for use by ‗Ulupalakua Ranch and Kahikinui Homesteaders, road 
improvements for Kahikinui Homesteaders, and individual renewable energy systems for Kahikinui 
Homesteaders.  

3.16.3.4 No Action Alternative 

Under the No Action Alternative, existing conditions would not change; however, the 
socioeconomic impact would vary. It would be favorable to those who value protection of natural 
open space lands, but unfavorable to those who value the development of wind energy resources to 
support renewable energy goals. Potential economic gains from the development of the proposed 
Project would not occur under this alternative. The existing demand on fossil fuels would continue 
and, as is shown in Figure 3.16-1, oil prices can vary dramatically depending on world conditions. 
Wind energy would provide a set rate through a PPA and therefore prices would not fluctuate with 
the cost of crude oil. Under the No Action Alternative, new jobs and revenue would not be created; 
therefore, there would be minor negative effects on the local economy.  

 

Figure 3.16-1. Crude Oil Prices 

Source: WTRG 2009 
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3.16.3.5 Avoidance, Minimization, and Mitigation Measures 

The proposed Project would have no adverse effects on the socioeconomic characteristics of the 
ROI; therefore, no additional avoidance, minimization, or mitigation measures are proposed for this 
resource. 

3.16.3.6 Summary of Impacts 

Table 3.16-5 presents a summary of potential socioeconomic impacts associated with the proposed 
Project. 

Table 3.16-5. 
Summary of Potential Socioeconomic Impacts  

Impact Issues Proposed Project 
No Action 
Alternative 

Population    

Employment and Total Income in Maui County +  

Demand on Housing   

In cases when there would be both beneficial and adverse impacts, both are shown on this table.  
LEGEND: 
= Significant impact    + = Beneficial impact 
= Significant but mitigable to less than significant impact N/A= Not applicable 
= Less than significant impact      = No impact 
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3.17 PUBLIC INFRASTRUCTURE AND SERVICES 

3.17.1 Definition of Resource 

This section addresses the availability and capacity of public infrastructure and services, including 
utilities, waste disposal, police and fire protection, health care facilities, education facilities, and 
recreational facilities. For this evaluation, the ROI includes the proposed Project site and the 
surrounding area serviced by utility providers on Maui.  

3.17.2 Existing Conditions 

3.17.2.1 Electric 

The sole electrical utility in Maui County is MECO. It has two plants on Maui, with a total 
generating capacity of 246.32,328 MW. The plant located closest to the proposed Project site is in 
Ma‗alaea and the nearest substation is in Wailea, adjacent to the proposed interconnection 
substation. Seventy-nine percent of the county‘s electric power comes from imported oil; the 
remainder is generated from alternative energy sources including biomass, wind, and hydropower. 
The wind farm site does not have electric power and the nearest existing utilities are approximately 
8.9 kilometers (5.5 miles) from the site entrance. There is an existing MECO transmission line in the 
general vicinity of the proposed generator-tie line.  

3.17.2.2 Solid Waste 

Solid waste service is not currently available at the proposed Project site. The Central Maui Sanitary 
Landfill in Pu‗unēnē receives approximately 907 metric tons (1,000 tons) of refuse per day and is 
projected to reach capacity in 2024 (GBB 2009). The Central Maui Sanitary Landfill accepts refuse 
and some hazardous wastes including petroleum products, paint, and contaminated soil and has 
sufficient capacity (Central Maui Sanitary Landfill 2010). The Maui Demolition and Construction 
Landfill in Kihei is a privately operated landfill for construction and demolition (C&D) material. The 
Maui Demolition and Construction Landfill accepts concrete, wood, rock, plastic, metal, and clean 
dirt and does not anticipate capacity issues (Maui Demolition and Construction Landfill 2010). 
Unitek removes waste materials such as used oil drums, coolant, and tires and does not anticipate 
capacity issues (Unitek 2010). Commercial recyclers on the island accept scrap metal for recycling, 
and compost facilities such as the Maui EKO co-composting facility at the Central Maui Sanitary 
Landfill accept green waste.  

3.17.2.3 Water and Waste Water 

Water supply services for most areas of the county are provided by the county‘s Department of 
Water Supply. Maui County‘s average daily production is 443 million liters (117 million gallons) of 
water (County of Maui 2010e). Water pumped from underground aquifers is the main source of 
water for Central Maui, East Maui, Moloka‗i, and supplements the Lahaina and Upcountry water 
systems. Treated surface water is the primary source of water for upcountry and Lahaina. 

The county‘s Department of Environmental Management has three wastewater reclamation facilities 
located on Maui in Kihei, Wailuku-Kahului, and Lahaina, which have a design capacity of 22.7, 25.7, 
and 30.0 million liters (6.0, 6.8 and 8.0 million gallons) per day, respectively. The wastewater 
processed at each facility is 20.4, 22.7, and 25.4 million liters (5.4, 6.0, and 6.7 million gallons) per 
day, respectively (Maui Economic Development Board 2008). 

http://mauiwater.org/
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The proposed Project site does not currently receive water or wastewater services. There is no public 
water supply along the proposed generator-tie line. The proposed interconnection substation site has 
access to infrastructure for water and wastewater services. 

3.17.2.4 Police and Fire Protection Services 

The proposed Project is designated as a County of Maui Fire Department primary response area. In 
these areas, the County of Maui Fire Department has the primary responsibility for responding to 
fires, but under specific circumstances, they can request assistance from the state DOFAW. The 
main fire station on Maui is in Kahului. The closest fire station to the wind farm site and most of the 
generator-tie line corridor is in Kula, with an additional station in Makawao. The current response 
time to ‗Ulupalakua Ranch headquarters from the Kula fire station is approximately 20 minutes. 

The Maui Police Headquarters are in Wailuku, and the closest police station is in Kihei.  

3.17.2.5 Health Care Facilities and Emergency Medical Services 

The nearest hospital is the Kula Hospital, in Kula approximately 11.3 kilometers (7 miles) north of 
the wind farm site. Kula Hospital is a ―critical access hospital‖ and does not receive ambulances. 
Ambulances are directed to Maui Memorial Hospital in Wailuku. Air ambulance service is available.  

3.17.2.6 Education Facilities 

There are no public schools or facilities within or adjacent to the proposed Project area. The closest 
elementary school is Kula Elementary, approximately 19.3 kilometers (12 miles) north (by car). Kula 
Elementary serves approximately 450 students from the Omaopio area up to the Crater Road area, 
including ‗Ulupalakua Ranch. 

There are no public intermediate or high schools located in the vicinity of the proposed Project site. 
The nearest intermediate school is Samuel Enoka Kalama Intermediate School, in Makawao, 
approximately 30.6 kilometers (19 miles) north of the wind farm site. The closest high school is 
King Kekaulike High School, in Pukalani, approximately 17 miles north of the site. 

3.17.2.7 Recreation Facilities 

There are several recreational facilities in the proposed Project vicinity. Haleakalā National Park is 
on Haleakalā summit, approximately 12.9 kilometers (8 miles) northeast of the wind farm site. Kula 
Forest Reserve, which includes several hiking trails, is approximately 6.4 kilometers (4 miles) north 
of the site. The Kanaio NAR is adjacent to the proposed wind farm and generator-tie line corridor. 
The 8.9-kilometer (5.5-mile) Hoapili Trail, part of Na Ala Hele, the state of Hawai‗i Trail and Access 
Program, is immediately south of the wind farm site. 

The Mākena-Wailea coastline, west of the wind farm site and near the proposed interconnection 
substation, has several resort hotels, golf courses, Mākena State Park, ‗Ahihi-Kina‗u NAR, and 
notable beaches. The beaches offer swimming, surfing, boating, and shore fishing opportunities. 

3.17.3 Potential Impacts and Mitigation Measures 

3.17.3.1 Impact Methodology and Factors Considered for Impacts Analysis 

This section analyzes potential effects on electricity, solid waste management, water and wastewater 
management, police and fire protection services, health care facilities and emergency medical 
services, education facilities, and recreation facilities. Potential infrastructure shortfalls, 

http://maps.google.com/maps?f=d&hl=en&geocode=18288753594742097509,20.622820,-156.382696&saddr=5000+Kula+Highway,+hi&daddr=Piilani+Hwy+%4020.622820,+-156.382696&sll=20.729786,-156.320343&sspn=0.297334,0.639954&ie=UTF8&z=12
http://maps.google.com/maps?f=d&hl=en&geocode=&saddr=120+makani+road,+makawao,+hi&daddr=20.622502,-156.382828&mra=dme&mrcr=0&mrsp=1&sz=11&sll=20.729786,-156.320343&sspn=0.297334,0.639954&ie=UTF8&z=11
http://maps.google.com/maps?f=d&hl=en&geocode=18288753594742097509,20.622820,-156.382696&saddr=121+Kula+Highway,+Pukalani,+Hawaii+&daddr=Piilani+Hwy+%4020.622820,+-156.382696&sll=20.729786,-156.320343&sspn=0.297334,0.639954&ie=UTF8&ll=20.725291,-156.362915
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inconsistencies, inadequacies, or deficiencies identified between the existing infrastructure and the 
requirements of a Project alternative would be effects.  

Factors considered in determining whether an alternative would have a significant impact on utilities 
include the extent or degree to which its implementation would: 

 Interrupt or disrupt any public utility service, from physical displacement and subsequent 
relocation of public utility infrastructure, in a manner that would be a direct, long-term 
service interruption or permanent disruption of essential public utilities; and 

 Require an increase in demand for public services or utilities beyond the capacity of the 
utility provider so that substantial expansion, additional facilities, or increased staffing levels 
would be necessary. 

The methods used to determine whether a Project alternative would have a significant impact on 
public infrastructure and services are: 

 Review and evaluate existing and past activities to identify the action‘s potential to affect 
utilities; 

 Review and evaluate each Project alternative to identify the action‘s potential to affect 
utilities; and 

 Assess the compliance of the proposed alternative with applicable federal, state, or local 
regulations, guidelines, and pollution prevention measures. 

The potential impacts of the proposed project on public infrastructure and services are detailed 
further here. Depending on which WTG model is selected and the grading analysis to be conducted 
during the final design, the WTG access roads may be straightened to reduce the number of 
switchbacks and possibly reduce the overall length of the steep grades (see Chapter 2 for additional 
details). The potential impacts of the construction of the straightened road alignment on public 
infrastructure and services would be the same as the proposed turbine access road alignment; 
therefore, the two road alignments are not differentiated further here. 

3.17.3.2 Construction Impacts 

Electric 

During construction, electricity would be required at the temporary modular office space. Electricity 
required for on-site facilities during construction may be provided by generators for temporary 
power or from a permanent distribution line if installed prior to construction start. The electric 
demand to operate the modular office space would be minimal. If the permanent distribution line 
were installed prior to construction activities, the demand on the utilities would not be significant.  

Solid Waste 

Debris generated during construction of the proposed Project would temporarily increase solid 
waste streams from current levels. The construction contractor will be responsible for the provision 
of waste collection facilities including maintenance, sorting, off-site transportation, and disposal. 
During construction, non-recyclable waste would be transported from the site to either the Central 
Maui Sanitary Landfill in Pu‗unēnē or the Maui C&D Landfill in Kihei or picked up by Unitek. 
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Allowable hazardous waste and petroleum products and contaminated soil would be disposed of at 
the Central Maui Sanitary Landfill. Unitek would remove used oil, tires, and other hazardous waste. 
Scrap metal would be transported to commercial recyclers and cleared brush would be transported 
to a composting facility. Construction debris that could not be recycled included concrete and metal 
would be disposed at the Maui C&D Landfill. Although the capacity of these waste disposal facilities 
is finite, it would be sufficient to accommodate construction of the proposed Project. Therefore, 
waste from constructing the proposed Project would not cause significant impacts to the existing 
facilities or exceed the capacity of the facilities. 

Water and Wastewater 

During construction, water would be required for dust suppression and emergency fire suppression. 
Approximately 227,124 95,000 liters (60,000 25,000 gallons) of water would be used per day on-site. 
As described in Section 3.5.3.2, seven options are evaluated Three options for providing water to the 
proposed Project site, including use of potable (4 options), brackish (1 option), and R1 recycled 
water (2 options) from either on-site or off-site sources.: from an on-site well, by truck transport, or 
by in-line pumps with high-density polyethylene (HDPE) pipe. If a well is drilled on-site, there 
would be no impacts to the public water supply and distribution system. Water derived from off-site 
sources The second option would likely involve trucking water to the wind farm site, which may 
require up to 1,390 1,600 truck loads for the duration of Project construction. This option would 
increase the amount of traffic along Route A of the construction access route at the base of Pāpaka 
Road in Mākena (Section 3.9 – Transportation and Traffic). The additional traffic, in combination 
with other Project-related traffic, would result in a less than significant increase in the risk of traffic 
accidents that would require police, fire, and emergency medical response, as discussed below. Water 
trucks would be filled at a location to be determined by the construction contractor. See Section 
3.5.3.2 for a detailed discussion about potential water sources. The third option would require 
pumping water with in-line pumps from the Mākena Resort through HDPE pipe to a polyvinyl 
chloride-lined reservoir with a standpipe and tank. The reservoir would be approximately 2,323 
square meters (25,000 square feet) and would be located on the wind farm site.  

Portable toilets would be provided during construction. Wastewater would be collected by a private 
contractor and transported to a regulated facility for disposal. During construction, the wastewater 
from portable toilets would be minimal and the existing treatment and disposal facilities have 
adequate capacity to accommodate the temporary increase in sanitary wastewater.  

Police and Fire Protection Services 

During construction, the transport of equipment and materials to and from the site, the increased 
activity at the site and on surrounding roads, and the increased presence and activity of site 
personnel would increase the potential for traffic accidents, injuries, and fires that would require a 
response by police and fire protection services. Therefore, an increased demand on police and fire 
services is expected. Fire, police, and emergency services are all available, and implementation of the 
proposed Project would not be expected to significantly impact the current service levels. These 
emergency response agencies have the ability to respond to such emergencies with an estimated 
response time to the ‗Ulupalakua Ranch headquarters of approximately 20 minutes. 

As described in Section 3.4, an FMP has been prepared to provide a coordinated response in the 
event of a wildfire and is included as Appendix A. As described in Sections 3.4 – Natural Hazards 
and 3.10 – Hazardous and Regulated Materials and Wastes, emergency response procedures would 
be developed and documented, either as part of a hazardous materials management plan or as a 
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separate emergency response plan. A copy of this plan would be provided to local emergency 
responders so that they could properly coordinate with site personnel to respond to an emergency at 
the site.  

Given the relatively remote location of the proposed Project and the fact that some incidents require 
an immediate response, it is anticipated that emergency response would involve a combination of 
on-site response and response from local police, fire, and emergency medical responders, depending 
on the severity and location of the accident or emergency condition. For example, a small fire or 
minor injury could be dealt with by site personnel, while response to a larger fire or more severe 
injury might begin with trained site personnel but would require coordination with and response by 
local emergency response agencies.  

Impacts to police and fire services would be less than significant because the agencies have sufficient 
capacity to respond to incidents at the site and emergency response personnel would have the 
opportunity to review and comment on the Project-specific FMP and emergency response plan so 
that responses would be properly coordinated with site personnel.  

Health Care Facilities and Emergency Medical Services 

During construction, the presence of equipment and materials and the increased presence of site 
personnel would increase the potential for injury and need for medical care and emergency services. 
The nearest hospital is the Kula Hospital, approximately 11 kilometers (7 miles) from the site; 
however, any emergencies requiring ambulance service would be directed to the Maui Memorial 
Hospital in Wailuku. As described in Section 3.15 – Public and Construction Safety, a Site Safety 
Handbook would be prepared. All persons entering the construction areas would be required to 
review and adhere to the Site Safety Handbook. The plan would include contact information and 
map and directions to both the Kula and Maui Memorial Hospitals. The Site Safety Handbook 
would also provide specific direction for maintaining safe working conditions at the site, following 
company safety policies, and complying with state and federal occupational safety regulations, thus 
reducing the potential for injury and need for medical services. Existing services are expected to be 
adequate to accommodate illness or injuries from construction-related incidents. 

Education Facilities 

Construction of the proposed Project would have no effect on public schools.  

Recreation Facilities 

The Haleakalā National Park and the Kula Forest Reserve are several miles from the proposed 
Project. Construction of the proposed Project would not affect users of these recreational areas. The 
proposed Project is adjacent to the Kanaio NAR and north of the Hoapili Trail. The use of these 
facilities would not be interrupted by construction of the proposed Project. Construction would 
occur within the limits of the site boundary on ‗Ulupalakua Ranch and would not extend into the 
Kanaio NAR or on to the Hoapili Trail. 

3.17.3.3 Operations and Maintenance Impacts 

Electric 

Electric requirements for the O&M building and the met tower may be obtained through a MECO 
transmission circuit in the same transmission line (or generator-tie line) corridor through which 
power from the proposed Project would be fed. The long-term operation of the O&M building and 
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the met tower would increase electrical demand on MECO‘s system; however, the increase would be 
minor resulting in less than significant impacts to the existing system. A final decision for providing 
electricity required for the O&M building and the met tower will depend on the owner and MECO‘s 
preference. Otherwise, generators would be utilized to provide electricity to the O&M building and 
met tower. 

The power consumption from the MECO grid at stand-by is approximately 8 kW per hour per 
WTG or a total of 64 kW per hour for eight Siemens 3.0 MW WTGs.  

Solid Waste 

Solid waste generated from the long-term operation of the proposed Project would be minimal. 
According to the Honula‗ula Draft EIS, Maui County‘s DEM, Solid Waste Division estimates that 
commercial units on Maui generate approximately 1.58 tons of solid waste per employee per year. 
This amount includes all waste that is reused or recycled, as well as that which is disposed of in 
landfills (County of Maui 2009). In keeping with this estimate, waste generated by the 5 employees 
during Project operations is an estimated 7.9 tons per year. Waste generated during the operation of 
the wind farm would primarily be municipal solid waste from the kitchen, bathrooms and offices in 
the O&M building. This would be transported to the Central Maui Sanitary Landfill in Pu‗unēnē. 
Recycling of solid wastes will be done to the maximum extent practicable. 

Water and Wastewater 

The O&M building would include a kitchen and bathrooms. Water may be provided by an on-site 
well or trucked in, or pumped in and stored in on-site storage tanks. If a well is drilled on-site, there 
would be no impacts to the public water supply and distribution system given the current capacity of 
the aquifers underlying the wind farm site (see Section 3.5 – Hydrology and Water Resources for 
additional discussion). If water is pumped to the wind farm site and stored in tanks, demand on the 
public water supply and distribution system would increase. Approximately five employees would be 
required to operate the proposed wind farm, resulting in an average daily demand of approximately 
3,006 liters (529 gallons) of water per day, with a maximum daily demand of 6,007 liters (794 
gallons) and a peak hour demand of 4.2 liters per minute (1.1 gallons per minute). These estimates 
are based on HAR § 11-62, Water Systems Standards, and represent a preliminary, conservative 
estimate. It is anticipated that actual domestic water consumption during Project operation would be 
less. Because this increased demand is slight, impacts to the public water supply and distribution 
system would not be expected to be significant.  

An on-site septic system would be constructed for the O&M building for wastewater from the 
bathroom and kitchen facilities. An individual sanitation system would be developed per HAR § 11-
62-3, Individual Wastewater Systems. This system would be pumped by a private contractor and 
disposed of in one of the County of Maui‘s wastewater reclamation facilities. Because of the small 
number of employees required to operate the proposed wind farm, a small amount of wastewater 
would be generated and impacts to the existing wastewater disposal and treatment facilities would 
not be expected to be significant.  

Police and Fire Protection Services 

Police and fire services are all available in the proposed Project, and the long-term operation of the 
wind farm would not be expected to significantly impact the current service levels. In addition, the 
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County of Maui Fire Department has conducted rescue training in the event wind farm personnel 
need to be rescued from a WTG. 

Health Care Facilities and Emergency Medical Services 

The remote location of the wind farm site and the inaccessibility for the public reduces the potential 
for injury from the operation of the wind farm. Operations staff would receive appropriate training 
to effectively and safely carry out their assigned tasks. The likelihood of incidents requiring medical 
treatment would be low and the existing services are expected to be adequate to accommodate 
illness or injuries from operating the wind farm. 

Education Facilities 

Impacts to education facilities during the operations of the wind farm would be the same as those 
described for construction. There would be no impacts to education facilities from the operation of 
the proposed Project. As mentioned in Chapter 2, educational signage would be placed in a turn-out 
area near the wind farm site to provide the public with general information about the area as well as 
specific information related to the proposed Project. 

Recreation Facilities 

Impacts to recreational facilities during the operation of the wind farm would be the same as those 
described for construction. The proposed Project would not interrupt recreational users at Haleakalā 
National Park, Kula Forest Reserve, Kanaio NAR, or on the Hoapili Trail. As mentioned in Chapter 
2, educational signage would be placed in a turn-out area near the wind farm site to provide the 
public with general information about the area as well as specific information related to the 
proposed Project.  

3.17.3.4 No Action Alternative 

Under the No Action Alternative, conditions affecting public infrastructure and services would 
remain as they are currently. The wind farm would not be built and the open pastureland used for 
‗Ulupalakua Ranch‘s active ranching operation would remain unchanged. No effects on public 
infrastructure and services are expected under the No Action Alternative.  

3.17.3.5 Avoidance, Minimization, and Mitigation Measures 

As described in the previous sections, the impacts of the proposed Project related to public 
infrastructure and services would be less than significant; therefore, no avoidance, minimization, or 
mitigation measures are required. 

3.17.3.6 Summary of Impacts 

Table 3.17-1 summarizes impacts to public infrastructure and services associated with the proposed 
Project. 
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Table 3.17-1. 
Summary of Potential Public Infrastructure and Services Impacts 

Impact Issues Proposed Project No Action Alternative  

Electric   

Solid waste   

Water supply and distribution for fire suppression   

Water supply and distribution for consumption   

Sanitary wastewater   

Police and fire protection services   

Health care facilities and emergency medical services   

Education facilities   

Recreation facilities   

In cases when there would be both beneficial and adverse impacts, both are shown on this table.  

LEGEND: 
= Significant impact + = Beneficial impact 
= Significant but mitigable to less than significant impact N/A = Not applicable 
= Less than significant impact = No impact 
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4.0 CUMULATIVE IMPACTS 

Cumulative impacts are defined as ―the impact on the environment which results from the 
incremental impact of the action when added to other past, present, and reasonably foreseeable 
future actions regardless of what agency or person undertakes such other actions‖ (HAR § 11-200). 
HAR § 11-200-17(g) requires that an EIS include ―specific reference to related projects, public and 
private, existent or planned in the region … for purposes of examining the possible overall 
cumulative impacts of such actions.‖ 

This EIS analyzes the cumulative impact of the construction, operation and maintenance, closure 
and decommissioning of the proposed Project, taking into account the effects in common with 
other past, present, and reasonably foreseeable future projects. The cumulative impacts analysis 
highlights past projects that are closely-related either in time or space (i.e., temporally or in 
geographic proximity) to the proposed Project; present projects that are ongoing at the same time 
this EIS was being prepared; and reasonably foreseeable future projects, including those for which 
there are existing decisions, funding, formal proposals, or which are highly probable, based on 
known opportunities or trends.  

For the purposes of this EIS, the temporal boundary of cumulative analysis is from approximately 
2005extends to 2015. This boundary encompasses a range within which data are reasonably available 
and forecasts can be reasonably made for past, present, and reasonably foreseeable future projects. 

The intensity or severity of cumulative impacts considers the magnitude, geographic extent, duration 
and frequency of the impacts (CEQ 1997). The magnitude of the impact reflects the relative size or 
amount of the impact; the geographic extent considers how widespread the impact may be; and the 
duration and frequency refer to whether the impact is a one-time event, intermittent, or chronic 
(CEQ 1997). If the proposed Project and alternatives would have no direct or indirect effects on a 
resource, the EIS does not analyze potential cumulative effects on that resource. 

For the proposed Project, the cumulative scenario includes projects identified in Table 4-1. This 
table identifies each project, describes the geographic scope of each project, and presents known or 
anticipated project timelines. Most of the projects listed below have been, are being, or would be 
required to undergo their own independent environmental review, as applicable. 

Table 4-1 
Cumulative Projects 

Project 

Related 
Project 

Location 
Project 
Sponsor Project Description 

Project 
Start 

Projected 
Completion 

Date 

Communication 
Towers 

Generator-tie 
Line 

 Two large communication 
towers located at the top of the 
ridge adjacent to the proposed 
generator-tie line alignment. 

 Completed 
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Table 4-1 
Cumulative Projects 

Project 

Related 
Project 

Location 
Project 
Sponsor Project Description 

Project 
Start 

Projected 
Completion 

Date 

Communication 
Tower 

Generator-tie 
Line 

Civil 
Defense 

Small communication tower 
located adjacent to the 
generator-tie line alignment, 
approximately 1 mile from the 
top of the ridge heading 
towards Wailea. 

 Completed 

Auwahi Forest 
Restoration Project 

Generator-tie 
Line 

Art 
Medeiros 
(USGS), 
various 
federal, 
state and 
local 
agencies, 
and 
community 
groups 

A 76-hectare (188 acres) 
enclosure located at 
approximately 1,200 feet 
elevation in the Auwahi parcel. 
Within this exclosure, 
ungulates were eliminated, 
kikuyu grass mats were killed, 
and a program was initiated to 
augment numerous native plant 
species by broadcasting seeds 
and outplanting nursery-raised 
plants. 

1997 Ongoing 

Keahawa I Wind 
Farm (KWP-I) 

N/A FirstWind A wind farm site of 139 
hectares (345 acres) with 20 
1.5-MW WTGs, capable of 
generating 30 MW. HCP was 
prepared for impacts to 4 
covered species. 

 2006 

Kaheawa II Wind 
Farm (KWP-II) 

N/A FirstWind An expansion of KWP-I, 
adding 14 GE 1.5-MW WTGs 
and associated facilities within 
the existing project boundary; 
with the additional generating 
capacity of 21 MW, KWP-I 
and –II would collectively 
generate 51 MW of energy. 

HCP was revised to address 
additional potential incidental 
take of covered species. 

2011 2011 
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Table 4-1 
Cumulative Projects 

Project 

Related 
Project 

Location 
Project 
Sponsor Project Description 

Project 
Start 

Projected 
Completion 

Date 

Kahikinui Forest 
Project 

Wind Farm, 
Generator-tie 
line 

DHHL, 
DOFAW, 
Ka 'Ohana 
o 
Kahikinui, 
and the 
Leeward 
Haleakalā 
Watershed 
Restoration 
Partnership 

Collaborative land management 
and forest restoration efforts 
including fencing, 
ungulate/predator removal, 
and native plant restoration on 
up to 8,000 acres. Parcels are 
owned by DHHL and 
DOFAW and located along the 
southern border of 
HaleakalaHaleakalā National 
Park. 

TBD TBD 

Daily Ranching 
Activities 

All ‗Ulupalakua 
Ranch 

Road, fence, and waterline 
maintenance, cattle herding; 
approximately 72 water tanks 
are located throughout the 
ranch. 

 Ongoing 

Honua‗ula Inter-
connection 
Substation 

Honua‗ula 
Partners, 
LLC 

A 670-acre planned 
development project including 
a mix of single and multi-family 
housing, infrastructure 
improvements, private internal 
road system with pedestrian 
and bicycle pathways, golf 
courses, parks, and open 
spaces. 

TBD TBD 

Wailea Ike Drive/ 
Wailea Alanui Drive 
Intersection 
Improvement 
Project  

Construction 
Access Route 

Honua‘ula 
Partners, 
LLC 

Modification of Wailea Alanue 
Drive and Wailea Ike Drive 
through widening the north 
and south portions of the 
intersection to fulfill county 
zoning requirements. 
Additional improvements 
include construction of a 
concrete curb and gutter, 
sidewalk and curb ramps, 
installation of asphalt concrete 
pavement, relocation and/or 
modification of the traffic 
signal system, roadway 
pavement marking and signing, 
and revegetation. Project will 
improve intersection 
operations as traffic increases 
over time. 

2012 TBD 
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Table 4-1 
Cumulative Projects 

Project 

Related 
Project 

Location 
Project 
Sponsor Project Description 

Project 
Start 

Projected 
Completion 

Date 

Pi‗ilani 
Highway/Wailea Ike 
Drive Road 
Widening Project 

Construction 
Access Route 

Honua‗ula 
Partners, 
LLC, ATC 
Makena 
Holdings 
LLC, A&B 
Wailea 
LLC, and 
Keaka LLC 

Construction of two additional 
lanes and related improvements 
on Pi‘ilani Highway from north 
of Kilohana Drive to Wailea 
Ike Drive at Pi‗ilani Highways 
existing terminus. 

2012 TBD 

Proposed 69-kV 
Kihei Transmission 
Line 

Generator-tie 
Line 

MECO MECO proposes to construct a 
69-kV transmission line from 
Maalaea to its proposed 
Kamalii Substation in Kihei 
(MECO 2009) 

TBD NA 

Existing 69-kV 
transmission lines 

Generator-tie 
Line 

MECO As of 2008, MECO owns and 
operates seven 69-kV overhead 
transmission lines (MECO 
2007). The lines, which supply 
72 percent of Maui‘s total 
system capacity, transport 
power from the Maalaea Power 
Plant, located along North 
Kihei Road, transporting 
power to the west Maui area (3 
lines), central Maui (2 lines), 
and south Maui and the 
Upcountry area (2 lines) 

Multiple NA 

 

The specific area of cumulative impact varies by resource. For each resource, the geographic scope 
of analysis is based on the topography surrounding the proposed Project and the natural boundaries 
of the resource affected, rather than jurisdictional boundaries. The geographic scope of cumulative 
impacts often extends beyond the scope of the direct effects, but not beyond the scope of the direct 
and indirect effects of the proposed Project and alternatives. The discussion below for individual 
resources identifies the relevant geographic scope for each discipline‘s analysis of cumulative 
impacts. Only issue areas with the potential to impact a given resource are discussed in the 
subsections below; and it can be assumed that if an ongoing or foreseeable project is not mentioned, 
it would have no impact on that resource. 

In addition, each project in a region would have its own implementation schedule, which may or 
may not coincide or overlap with the proposed Project‘s schedule. This is a consideration for short-
term impacts from the proposed Project. However, to be conservative, the cumulative analysis 
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assumes that all projects in the cumulative scenario are built and operating during the operating 
lifetime of the proposed Project. 

The geographic extent from which cumulative projects were identified was defined in general by 
project component and associated activities. For the wind farm site and generator-tie line, an 
approximately 3.2-kilometer (2-mile) boundary was drawn. For the construction access route 
(Pāpaka Road) and interconnection substation, the boundary was approximately 1.7 kilometers (1 
mile). Pāpaka Road would be upgraded in areas to accommodate large vehicles, but would only be 
used temporarily during construction. Although the interconnection substation is just a little over a 
mile from the Wailea area, access for both construction and operations will be from Kula Highway. 
Therefore the boundary does not include the Wailea area. In several cases, however the geographic 
extent from which cumulative effects were identified for a given resource is substantially larger in 
order to consider an area large enough to encompass likely effects from other projects on the same 
resource (e.g., other Maui projects that present a collision hazard for petrels). 

The following discussion focuses on cumulative impacts to each resource area that resulted in direct 
or indirect impacts as a result of the proposed Project. Under the No Action Alternative the Project 
would not be constructed and it would not contribute incrementally to cumulative impacts for any 
resource area. 

One comment made on the Draft EIS requested that Mākena Resort be included in the list of 
reasonably foreseeable actions. According to ATC Mākena Holdings, Makena Resort does not have 
any development projects planned for construction prior to end of 2012 (Becky Collins of ATC 
Holdings, LLC., personal communication, June 1, 2011). Although the Mākena Resort expansions 
would likely contribute to traffic congestion, fugitive dust emissions, and noise, these construction-
related impacts would not simultaneously overlap with the construction of the Auwahi Wind Farm, 
and therefore, no cumulative impacts are anticipated. Therefore, Mākena Resort is not addressed 
further in this EIS section. 

Another comment on the Draft EIS requested that Ormat‘s geothermal project be addressed in this 
EIS. Little information is known about project plans Ormat has to develop areas of Maui for 
geothermal energy generation, although there is a possibility that it will investigate areas of 
‗Ulupalakua Ranch. Currently, the Applicant and Ormat have no contractual agreements in effect 
regarding shared used of any project facility. Because of the uncertainty associated with this project 
it was not included in the cumulative impact analysis. However, the project would undergo 
environmental review, including impacts on transportation and traffic, hydrology and water 
resources, threatened and endangered species and cultural resources, through the HRS § 343 
process.  

Although outside the ROI for the various resources described below, the Maui County Planning 
Commission requested that the EIS also include a table comparing all wind farms in the state of 
Hawaii. Table 4-2 lists existing and proposed wind farms, including the KWP I and II wind farms 
addressed more specifically in the cumulative effects analysis for wildlife. As shown in the table, 
collectively the wind farms all work toward the State RPS goals and over the long-term will reduce 
GHG emissions, diversify Hawaii‘s energy resources, and decrease the state‘s dependency on fossil 
fuels. Projects that have completed or pending HCPs include additional mitigation measures that 
will benefit listed species as well as other native Hawaiian plant and wildlife species.   
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Table 4-2. 
Wind Farm Comparison 

Name of 
Wind 
Farm 

Proposed/ 
Existing Owner Location 

Total 
MW Turbines 

Total Take 
of Covered 

Species 
Over 

Permit 
Term Benefits 

Impacts 
Identified 
through 

Environmental 
Analysis 

Project 
Status 

Auwahi Proposed Auwahi 
Wind, LLC 

Maui 21 8 Siemens 
3.0 MW 
turbines 

Hawaiian 
Petrel:64 
adults, 23 
chicks 

Hawaiian 
hoary bat:19 
adults, 8 
juveniles 

Nene: 5 
adults 

Blackburn‘s 
sphinx Moth: 
5.6 acres 
habitat 

 Diversified energy 
resources; reduced 
importation of fossil fuel 

 Increased system 
reliability 

 Increased economic 
activity during 
construction and 
operation (creation of 
short- and long-term jobs, 
taxes, and revenues) 

 Improved road access to 
users of public roads 
associated with the 
construction access route 

 Reduced GHG emissions 

 Potential community 
benefits including 
Ffunding for Kahikinui 
homesteaders for 
individual renewable 
energy systems; Ppotable 
water source provided in 
Ulupalakua for use by the 
ranch and neighboring 
communities; and road 
improvements including 
Ka Ohana‗Ohana O 
Kahikinui (Kahikinui 
Homesteaders) 

 Implementation of 
Hawaiian forest 

 Total 
permanent 
disturbance = 
16 ha (39 acres) 

 Potential for 
take of listed 
species (HCP 
will be 
implemented) 

 Construction 
could impact 80 
historic 
properties 
(mitigation 
plans pending) 

 Temporary 
traffic and 
transportation 
impacts 
(mitigated 
through Traffic 
Management 
Plan) 

 New potable 
water use 

 Nonsignificant 
visual impacts; 
primary 
sensitive viewer 
group are 
travelers on 
Upcountry 

Pending 
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Table 4-2. 
Wind Farm Comparison 

Name of 
Wind 
Farm 

Proposed/ 
Existing Owner Location 

Total 
MW Turbines 

Total Take 
of Covered 

Species 
Over 

Permit 
Term Benefits 

Impacts 
Identified 
through 

Environmental 
Analysis 

Project 
Status 

restoration at Waihou 
Mitigation Area (bat 
habitat) and Auwahi 
Forest Project 
(Blackburn‘s sphinx 
moth); contribution of 
funding for bat research 
and monitoring; 
protection, management, 
and monitoring of petrel 
colony at Kahikinui 
pending HCP approval 

Pi‘ilani Hwy 
(project 
includes 
measures to 
minimize visual 
impacts) 

Kaheawa 
Wind I 

Existing First Wind 
and Makani 
Nui Assocs. 

Maui 30 20 GE 
1.5MW 
turbines 

Hawaiian 
petrel:5-10 
birds/year 

Newell's 
shearwater:5-
10 birds/year 

Nene:5-10 
birds/year 

Hawaiian 
hoary bat:5-
10 bats/year 

 Diversified energy 
resources; reduced 
importation of fossil fuel 

 Increased economic 
activity during 
construction and 
operation (creation of 
short- and long-term jobs, 
taxes, and revenues) 

 Reduced costs for 
ratepayers 

 Reduced GHG emissions 

 Implementation of native 
plant and nēnē 
propagation programs; 
management/protection 
of Maui petrel colonies; 
contribution of funding 
for bat research; and nēnē, 
petrel, and bat monitoring 
under HCP 

 Total 
permanent 
disturbance = 
0.3 ha (0.7 
acres)1/ 

 Potential for 
take of listed 
species 
(implement 
HCP) 

 Visual impacts 
to Lahaina Pali 
Trail (project 
includes 
measures to 
minimize 
impacts) 

Operational 
in 2006 
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Table 4-2. 
Wind Farm Comparison 

Name of 
Wind 
Farm 

Proposed/ 
Existing Owner Location 

Total 
MW Turbines 

Total Take 
of Covered 

Species 
Over 

Permit 
Term Benefits 

Impacts 
Identified 
through 

Environmental 
Analysis 

Project 
Status 

Kaheawa 
Wind II 

Proposed First Wind Maui 21 14 GE 
1.5MW 
turbines 

Hawaiian 
petrel:27 
adults/17 
chicks or 
eggs 

Newell's 
shearwater:15 
adults/6 
chicks or 
eggs 

Nene:27 
adults/3 
fledglings 

Hawaiian 
hoary bat: 9 
adults/9 
juveniles 

 Diversified energy 
resources; reduced 
importation of fossil fuel 

 Increased economic 
activity during 
construction and 
operation (creation of 
short- and long-term jobs, 
taxes, and revenues) 

 Reduced costs for 
ratepayers 

 Reduced GHG emissions 

 Native plant 
restoration/revegetation 
program 

 Management/protection 
of seabird colonies on 
Maui; 
implementation/funding 
of a nēnē propagation 
program or other nēnē 
management; bat 
management/monitoring 
under HCP 

 Total 
permanent 
impacts = 16 
ha (39 acres) 

 Potential for 
take of listed 
species (HCP 
to be 
implemented) 

 Potential to 
encounter 
burials or 
artifacts during 
construction in 
unsurveyed 
areas (will 
implement 
preservation 
plans in 
coordination 
with SHPD) 

 Will exceed 
state nighttime 
noise limit 
along portion 
of Lahaina Pali 
Trail 

 Visible from 
populated areas 
and public 
vantage points 

Project 
approved 
and under 
construction; 
HCP 
pending 
approval 

Interisland Proposed First Wind Wind 400 40-135 TBD  Reduced GHG emissions  TBD Assessing 



4.0 Cumulative Impacts 

AUGUST 2011 FINAL ENVIRONMENTAL IMPACT STATEMENT, AUWAHI WIND FARM 4-9 

Table 4-2. 
Wind Farm Comparison 

Name of 
Wind 
Farm 

Proposed/ 
Existing Owner Location 

Total 
MW Turbines 

Total Take 
of Covered 

Species 
Over 

Permit 
Term Benefits 

Impacts 
Identified 
through 

Environmental 
Analysis 

Project 
Status 

Wind and 
Cable 
Project 

Hawaii, 
Castle & 
Cooke 

farms on 
Lanai and 
Molokai, 
subsea 
cable to 
Oahu 

each wind 
farm, 
depending 
on type of 
turbine 

 Reduced importation of 
fossil fuel 

 Opportunities for future 
development of Hawai‘i‘s 
energy infrastructure 

 Increased economic 
activity during 
construction and 
operation 

 Commitment to provide 
electricity to Lanai at the 
same rate paid on Oahu 

 Commitment to maintain 
employment at today's 
level. 

 Establishment of Lanai 
Community Benefits fund 
(proceeds equaling 1 
percent of the wind farm's 
gross revenue) 

 Priority given to qualified 
Lanai residents for 
construction jobs 
associated with the wind 
farm 

 Donation of $50,000 a 
year from HECO's 
shareholders to the Lanai 
Community fund for the 
life of the power purchase 
agreement 

 Improvements to the 

feasibility of 
wind project 
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Table 4-2. 
Wind Farm Comparison 

Name of 
Wind 
Farm 

Proposed/ 
Existing Owner Location 

Total 
MW Turbines 

Total Take 
of Covered 

Species 
Over 

Permit 
Term Benefits 

Impacts 
Identified 
through 

Environmental 
Analysis 

Project 
Status 

island's electrical grid 

Kahuku 
Wind 

Existing First Wind North 
Shore, 
Oahu 

30 12 Clipper 
Liberty 
2.5-MW 
turbines 

Newell's 
shearwater: 
13-18 
adults/7-9 
chicks 

Hawaiian 
petrel: 11-16 
adults/11-16 
chicks 

Hawaiian 
ducks:9-12 
adults/9-12 
ducklings 

Hawaiian 
stilt: 8 
adults/4 
fledglings 

Hawaiian 
coot: 9-12 
adults/5-6 
fledglings 

Hawaiian 
moorhen: 9-
12 adults/6-8 
chicks 

Hawaiian 
short-eared 
owl: 9-12 
adults/9-12 
owlets 

Hawaiian 

 Reduced GHG emissions 

 Diversified energy 
resources; reduced 
importation of fossil fuel 

 Increased economic 
activity during 
construction and 
operation (creation of 
short- and long-term jobs, 
taxes, and revenues) 

 Seabird 
monitoring/management; 
waterbird protection and 
management; 
implementation of a 
short-eared owl 
research/rehabilitation 
program and funding for 
management; and bat 
monitoring and funding 
for bat 
research/management 
under HCP  

 Total 
permanent 
disturbance = 
13 ha (32 acres) 

 Potential for 
take of listed 
species (HCP 
to be 
implemented) 

 New potable 
water use 

 Visible from 
Kahuku Golf 
Course, 
Pu‗uluana 
Street Senior 
Housing area, 
Kahuku 
Hospital, along 

 Kamehameha 
Highway 

 Potential 
impacts to 
culturally 
important coral 
escarpment 
areas 
(mitigation 
includes 
preservation of 
this area) 

Approved 
and under 
construction; 
HCP 
pending 
approval 
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Table 4-2. 
Wind Farm Comparison 

Name of 
Wind 
Farm 

Proposed/ 
Existing Owner Location 

Total 
MW Turbines 

Total Take 
of Covered 

Species 
Over 

Permit 
Term Benefits 

Impacts 
Identified 
through 

Environmental 
Analysis 

Project 
Status 

hoary bat: 21-
30 adults/12-
18 juveniles 

Pakini Nui 
Wind 
Farm 

Existing Apollo 
Energy 
Corporation 

South 
Point, 
Hawaii 

20 14 GE 
1.5MW 
turbines 

NA NA NA2/ Former 
Kamaoa 
Wind Farm 
which began 
operation in 
1987; 
repowered in 
2007 

Hawi 
Wind 
Farm 

Existing enXco and 
Hawi 
Renewable 
Development 

Upolu 
Point, 
Hawaii 

10.56 16 Vestas 
V47 
turbines  

NA NA XXXXNA Operational 
in 2006 

Kauai 
Wind 
Project 

Proposed UPC Wind 
Partners and 
Makani Nui 
Assocs. 

Kaui 10.5-15 Multiple 1-
2MW 
turbines 

TBD TBD TBD Agreement 
signed 
between 
Kauai 
Electric 
Utility 
Cooperative 
and UPC 
Kauai Wind 
Power  

Kawailoa 
Wind 
Farm 

Proposed First Wind Oahu 70 Up to 43 
turbines, 
depending 
on type 
selected 

Newell's 
shearwater: 
TBD 

Hawaiian 
duck: TBD 

Hawaiian 

 Reduced GHG 
emissions 

 Reduction in fossil fuel 
use and stable energy 
prices 

 Other benefits TBD 

 TBD EISPN 
issued in 
September 
2010; intend 
to prepare an 
HCP 
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Table 4-2. 
Wind Farm Comparison 

Name of 
Wind 
Farm 

Proposed/ 
Existing Owner Location 

Total 
MW Turbines 

Total Take 
of Covered 

Species 
Over 

Permit 
Term Benefits 

Impacts 
Identified 
through 

Environmental 
Analysis 

Project 
Status 

stilt: TBD 

Hawaiian 
coot: TBD 

Hawaiian 
moorhen: 
TBD 

Hawaiian 
short-eared 
owl: TBD 

Hawaiian 
hoary bat: 
TBD 

Napua 
Makani 

Proposed Oahu Wind 
Partners, 
LLC 

North 
Shore of 
Oahu 

25 10 Clipper 
2.5MW 
turbines 

TBD  Diversified energy 
resources; reduced 
importation of fossil fuel 

 Increased economic 
activity during 
construction and 
operation (creation of 
short- and long-term jobs, 
taxes, and revenues) 

 Endowment to the 
Community of Kahuku 

 Potential 
visual impacts 
to Town of 
Kahuku and 
Kamehameha 
Highway; 

 Potential for 
take of listed 
species (HCP in 
preparation) 

Pending 
approval; 
Draft EA 
issued in 
2009 

Total existing   90.56      

Total proposed  522.5552.0      

Sources: Kaheawa Pastures 20-MW Wind Energy Generation Facility Final Environmental Assessment (KWP 2004); Kaheawa Wind Power II Final Environmental Impact Statement 
(Planning Solutions 2010); Environmental Assessment for Department Of Energy Loan 
Guarantee to Kahuku Wind Power, LLC for Construction of the Kahuku Wind Power Facility (DOE 2010); Napua Makani 25-MW Wind Farm Draft Environmental Assessment (WSB-
Hawai‘i 2009). 
1/Total provided in EA does not account for access roads. 
2/The Pakini Nui wind farm did not meet any of the stipulations as outline in HRS 343 that would have precipitated generation of an environmental review (S. Pace, CEO Apollo Energy 
Corporation, pers. comm. 2011) 
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4.1 CLIMATE 

Climate change impacts from GHGs occur at regional, continental, and global geographic scales. 
For the cumulative analysis of climate impacts, the appropriate geographic area is east Maui to 
provide an understanding of current regional GHG emissions and to understand how the proposed 
Project would contribute to regional GHG levels. Local emissions of GHGs become a smaller 
fraction of cumulative GHG emissions as geographic scale increases from regional to continental 
and global scales. Greenhouse gas pollutants typically have long atmospheric residence times, 
ranging from several years to centuries. The conventional assessment of global warming potentials 
uses a 100-year time frame. In contrast to ambient air quality conditions, climate change conditions 
at any point in time are driven primarily by cumulative historical GHG emissions on a regional or 
larger geographic scale, rather than recent GHG emissions on a local scale.  

Given that the long-term climate change impact of the proposed Project is a beneficial one resulting 
in displacement of fossil fuel combustion as a source of power generation, the cumulative effects 
discussion related to climate focuses on GHG emissions. The greatest benefit of wind power is 
energy generation without air emissions, including carbon dioxide. Of the six GHGs, carbon dioxide 
is the single largest contributor to emissions on Maui, comprising approximately 87 percent of all 
GHG emissions from on-island sources in 2007 (ICF 2008). The energy sector (industrial and 
commercial uses, electric power, transportation, etc.) accounted for 2.3 million tons of carbon 
dioxide emitted on Maui in 2007 (ICF 2008). Operations of the proposed Project would reduce 
carbon dioxide emissions by approximately 5.8618.61 12,278 metric tons per hour of operation 
(20.52 U.S. tons). Consequently, the proposed Project would have a net benefit on cumulative 
climate change impacts in combination with other development projects in Table 4-1. 

4.2 GEOLOGY AND TOPOGRAPHY 

For the cumulative analysis of geologic and topographic impacts, the appropriate geographic area is 
east Maui. The entire area is in the vicinity of HaleakalaHaleakalā, and all of the foreseeable projects 
listed in Table 4-1 would be subject to volcanic activity and have the potential to impact the function 
of the same landscape within which the proposed Project is located. The proposed Project does not 
contain areas of geologic importance and it would not result in significant impacts to geology or 
topography; with implementation of the mitigation measures as proposed in this EIS in Section 3.2, 
these risks would be reduced even further. Therefore, the proposed Project would not contribute 
incrementally to cumulative impacts on geology and topography that could result from the projects 
listed in Table 4-1. 

4.3 SOILS 

For the cumulative analysis of impacts on soils, the appropriate geographic area is the ‗Ulupalakua 
Ranch because this captures all areas where potential increases in erosion due to soil disturbance 
from the proposed Project could occur. As described in Section 3.3 – Soils, impacts from the 
proposed Project would be less than significant. Therefore, the proposed Project would not 
contribute incrementally to cumulative impacts on soils potentially generated by the projects listed in 
Table 4-1.  
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4.4 NATURAL HAZARDS 

For the cumulative analysis of impacts associated with natural hazards, the appropriate geographic 
area is east Maui because natural hazards take place on a regional scale. As described in Section 3.4 – 
Natural Hazards, fire is the only natural hazard likely to be impacted by the proposed Project. The 
proposed Project would have a very low potential for fire risk during construction and operations. 
With implementation of the mitigation measures as proposed in the FMP, these risks would be 
reduced even further. Other development projects in the ROI would have similar fire risks. 
Assuming similar precautions are taken, collectively the proposed Project in combination with other 
projects would have a low cumulative impact of fire risk. 

4.5 HYDROLOGY AND WATER RESOURCES  

For the cumulative analysis of impacts on hydrology and water resources, the appropriate 
geographic scale is all five watersheds Kamaole and Lualailua aquifer subunits within which the 
proposed Project is located.  

4.5.1 Surface Water 

The potential impacts to hydrology and water resources resulting from the proposed Project would 
be short-term minor impacts to surface water associated with the proper management of storm 
water during construction (see Section 3.5 – Hydrology and Water Resources). With implementation 
of the mitigation measures as proposed in this EIS in Section 3.5, these risks would be reduced to 
less than significant. Use of potable water during both construction and operation of the wind farm 
would be negligible.  

4.5.2 Ground Water 

Ongoing ranch activities are supplied with water via a number of on-site wells. Construction and 
operations of the proposed Project would require a water supply, anticipated to either come from an 
existing, permitted source or from an on-site well, which would tap into the Lualailua aquifer. The 
amount of water required by the Project comprises less than one percent the capacity of this aquifer. 
The only known foreseeable project that would require a new water supply from one of the aquifers 
that coincides with the Project is the Honua‗ula project. However, the wells that will supply the 
Honua‗ula property are located in the Kamaole aquifer. Therefore, the proposed Project would not 
contribute incrementally to cumulative impacts on hydrology and water resources that could result 
from the projects listed in Table 4-1.  

4.6 VEGETATION 

For the cumulative analysis of impacts on vegetation, the appropriate geographic scale is the 
proposed Project plus a 0.4-kilometer (0.25-mile) buffer surrounding the generator-tie line and 
construction access route centerlines. This area encompasses all direct and indirect impacts of the 
proposed Project. The proposed wind farm site, located entirely within the Maui Coastal Land Trust 
Agricultural Easement, has very little development; however, past ranching operations have 
contributed to the overall loss of native vegetation, increased the spread of invasive plant species, 
and have had potential adverse effects on special status and rare plants and their habitat. Ongoing or 
proposed restoration efforts in the Auwahi Forest Restoration Project and within the Kahikinui 
Forest Project would reestablish native vegetation. The only foreseeable project in the ROI with 
potential impacts to vegetation, the Honua‗ula project, located west of the proposed interconnection 
substation, would result in additional permanent vegetation removal and has the potential to 
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increase the spread of invasive plant species. These impacts would be minimized if the appropriate 
measures would be taken by the Honua‗ula project to avoid sensitive plant communities and if 
standard practices for minimizing the introduction and spread of invasive plant species would be 
implemented during construction and operations. When viewed in terms of the overall ROI, the 
potential combined area of disturbance from the proposed Project, the Honua‗ula project, and 
ongoing ranching activities is not expected to result in significant cumulative effects. Overall, 
considered together with these past, present, and reasonably foreseeable future actions, the 
cumulative effect of the proposed Project on vegetation is expected to be low. 

4.7 WILDLIFE 

For the cumulative analysis of impacts on wildlife, the appropriate geographic scale is the proposed 
Project plus a 0.4-kilometer (0.25-mile) buffer surrounding the construction access route and 
generator-tie line centerlines. This area includes all direct impacts of the proposed Project on wildlife 
and wildlife habitat, as well as a reasonable distance beyond which construction or operations of this 
or other projects is unlikely to disturb wildlife. For ESA-listed species the cumulative impact analysis 
area also includes other operating and proposed wind farms on Maui that specifically address, and 
could impact, the same population of species which are the focus of the HCP for the Auwahi Wind 
project. A discussion of cumulative impacts on non-listed wildlife, MBTA-protected species, Hawai‗i 
Species of Concern, and ESA-listed and species under consideration for listing is provided below. 

4.7.1 Non-listed Wildlife  

The proposed Project occurs in an area with very little development because it is located entirely 
within the Maui Coastal Land Trust Agricultural Easement. Past ranching operations have resulted 
in decreased habitat quality because of the introduction and spread of nonnative invasive vegetation. 
However, ongoing restoration efforts in the Auwahi Forest Restoration Project are working to 
reestablish native vegetation. The only foreseeable project in the ROI for wildlife, the Honua‗ula 
project, located west of the proposed interconnection substation, would result in additional habitat 
loss. The proposed Project would make a minor contribution to a cumulative reduction of habitat 
for some non-listed wildlife species resulting from these past, ongoing, and future actions listed in 
Table 4-1. However, most of the non-listed wildlife species occurring on the property are common 
and not native to Hawai‘i and generally tolerant of development. Additionally, none of these actions 
would result in a substantial loss of native vegetation. Therefore, cumulative effects to non-listed 
wildlife associated with habitat loss or fragmentation are expected to be minor. 

There are three existing communication towers near the generator-tie line that present a potential 
collision risk for non-listed avian species. The proposed wind turbines and met tower would 
contribute to this risk. As noted above, post-construction monitoring at the wind farm site would 
assess Project-related effects to all species. Therefore, this risk would be managed to an acceptable 
level. 

There are no other projects proposed that would result in noise or disturbance to wildlife, with the 
exception of ongoing ranch operations and current use of roads within the proposed Project area. 
These actions produce the existing level of noise and disturbance within the ROI, and are expected 
to continue during Project operations. Background noise levels would increase during construction 
of the two foreseeable road construction projects, but would return to normal levels once 
construction activities are complete. The proposed Project would contribute to the existing level of 
noise during construction and due to normal facility operation. Therefore, there would be a 
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cumulative effect to non-listed wildlife associated with noise and disturbance but it would not be 
expected to preclude non-listed wildlife species from using the ROI. 

4.7.2 MBTA Species 

Impacts to MBTA-protected avian species from past, present, and future actions in the ROI would 
be similar to those described above for non-listed avian wildlife including past reductions in habitat 
quality or quantity associated with ongoing land uses on the ‗Ulupalakua Ranch, collision risk due to 
the three existing communications towers along the generator-tie line, and noise and disturbance due 
to ongoing ranch operations and use of existing roads. The Honua‗ula project would also result in 
noise and disturbance and habitat loss. In contrast, the Auwahi Forest Restoration Project and 
Kahikinui Forest Project would have beneficial impacts to habitat for migratory bird species. 
Although the proposed Project would contribute to these effects through minor reductions in 
remnant native habitat, use of the proposed access roads, and operations of the WTGs, the 
proposed Project includes implementation of the most current avoidance and minimization 
measures recommended by the USFWS to reduce potential impacts to avian species associated with 
wind farm operation. Therefore, the proposed Project would make a negligible contribution to 
cumulative effects to MBTA species.  

4.7.3 Hawaiian Species of Concern 

Ongoing use of roads within the ROI and the three existing communications towers presents 
potential collision risks with the Hawaiian short-eared owl and Pacific golden plover. Construction 
of the Honua‗ula project would result in noise and disturbance to these species. Use of the proposed 
access roads and construction and operation of the WTGs would contribute to this risk. However, 
mitigation measures including adhering to Project speed limits and minimizing nighttime lighting 
would reduce the proposed Project‘s contribution to these effects. For this reason, no significant 
adverse impacts to the species‘ overall population are expected and no significant cumulative 
impacts to the species are anticipated.  

4.7.4 ESA-listed Species and Species Under Consideration for Listing 

The presence of the three communications towers and the existing and proposed transmission lines, 
presents a n existing risk of collision for the Newell‘s shearwater, Hawaiian petrel, Hawaiian hoary 
bat, and nēnē. In addition, ongoing use of roads within the ROI also presents a risk of collision for 
the Blackburn‘s sphinx moth and yellow-faced bee. In contrast, past and ongoing dryland forest 
restoration efforts associated with in the Auwahi Forest Restoration Project have and would 
continue to improve habitat for species found in dryland forests including the Hawaiian hoary bat, 
and Blackburn‘s sphinx moth, and yellow-faced bee. On the island of Maui, an ITP/ITL for three of 
the Covered Species (Hawaiian Petrel, nēnē, and Hawaiian hoary bat) has been issued through the 
HCP for the Kaheawa I wind project. The baseline authorized level of take for this project includes 
1.5 birds per year on average for seabird species, 5 nēnē per year, and 1 bat per year; maximum take 
levels are presented in Table 4-2. Due to requirements of the HCP implementation process, all 
impacts associated with these take authorizations will be mitigated such that a net benefit as required 
by the state will be achieved. A draft HCP for the expansion of the Kaheawa I site (Kaheawa II) has 
been prepared, due to the potential for collision of these species with operating WTGs, and issuance 
of the ITL/ITP for this project is pending. Likewise, a draft HCP has been prepared and an 
ITP/ITL is pending for the Honua‗ula development project which covers the Hawaiian hoary bat 
and Blackburn‘s sphinx moth. Upon issuance, take authorizations for these projects would also be 
mitigated. The construction and operation of the Auwahi Wind project has the potential to 
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contribute to the effects to the Covered Species. However, the mitigation for the under the HCP, in 
combination with that proposed under the Kaheawa II HCP, the Honua‗ula project HCP, and that 
which will continue to be implemented under the Kaheawa I HCP would individually and 
collectively provide a net benefit to these species, as required under the HRS § 195D-4. The 
proposed Project also presents a collision risk for avian and bat species, could result in the direct 
mortality of or loss of host plants for the Blackburns sphinx moth and yellow-faced bee, and would 
remove a very minor amount of highly fragmented dryland forest vegetation. However, the 
mitigation for the proposed Project, as required under the HRS § 195D-4, will collectively provide a 
net benefit to these species. For these reasons, no significant cumulative effects to any of the listed 
species are anticipated. 

4.8 ARCHAEOLOGICAL AND CULTURAL RESOURCES  

For the cumulative analysis of impacts on archaeological and cultural resources, the appropriate 
geographic area consists of the proposed Project including the wind farm site, the generator-tie line, 
construction access route, interconnection substation, as well as the surrounding area. This area 
captures direct impacts of the project, including cultural impacts to the surrounding communities. 
The Honua‗ula project and the road improvement projects have the potential to cause adverse 
effects to unknown archaeological and cultural resources. Although project-specific archaeological 
and cultural resource evaluations would likely be required for the Honua‘ula project and mitigation 
required where resources are identified during pedestrian surveys, it is likely that unknown resources 
may be encountered and lost during development of the Project. For the two road improvement 
projects, an archaeological resource monitoring plan will be implemented to avoid any impacts to 
archaeological and cultural resources during construction (Munekiyo and Hiraga, Inc. 2010a,b). 
Other ongoing activities in the ROI are not anticipated to impact archaeological and cultural 
resources. Some of the identified archaeological and cultural sites within the proposed Project are 
considered to be potentially eligible for listing on the NRHP and the HRHP. The possibility remains 
that additional resources could exist within the proposed Project where surface evidence was not 
visible at the time of the surveys. However, with the implementation of mitigation measures 
identified in Section 3.8 – Archaeological and Cultural Resources, which include worker sensitivity 
training and procedures to be followed if an unanticipated cultural resource is uncovered during the 
course of Project construction or operations and monitoring during ground disturbing activities, the 
proposed Project in combination with the Honua‗ula project and road improvement projects would 
not have a substantial cumulative impact on archaeological and cultural resources. 

4.9 TRANSPORTATION AND TRAFFIC 

For the cumulative analysis of impacts on transportation and traffic, the appropriate geographic area 
includes regional airports and harbors that could be used during construction of the proposed 
Project, the length of the existing roads used for Project construction, and the length of the existing 
roads to be reconstructed or new roads to be built for the Project. The two highway projects listed 
in Table 4-1 would likely contribute to traffic congestion, fugitive dust emission, and noise along 
those project areas; however, these construction-related impacts would not simultaneously overlap 
with the construction of the Auwahi Wind Farm. The proposed Project would result in short-term 
impacts to traffic during construction in association with improvements along the construction 
access route and with the transport of superloads. However, transportation of superloads that would 
disrupt traffic would require a permit from HDOT or DPW that would likely take into account 
other traffic disruptions. The short-term adverse traffic impacts would be mitigated with a traffic 
management plan and transporting superloads during off-peak traffic times. Therefore, the proposed 
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Project would not contribute incrementally to cumulative impacts to traffic that could result from 
the projects listed in Table 4-1. 

Transportation and traffic impacts associated with construction at the Kaheawa Phase II project 
would likely contribute to traffic congestion, fugitive dust emissions, and noise in Maui; however, 
these construction-related impacts would not simultaneously overlap with the construction of the 
Auwahi Wind Farm, and therefore, no cumulative impacts are anticipated. 

4.10 HAZARDOUS AND REGULATED MATERIALS AND WASTES 

For the cumulative analysis of impacts associated with hazardous and regulated materials and wastes 
impacts, the appropriate geographic area includes the proposed Project and surrounding area 
because construction of the proposed Project would involve the transportation, use, and disposal of 
hazardous materials within this region on a daily basis. The proposed Project would comply with all 
relevant laws, ordinances, and regulations and implement standard industry BMPs related to 
hazardous materials management. Therefore, the proposed Project would not contribute 
incrementally to cumulative impacts related to hazardous and regulated materials and wastes that 
could result from the projects listed in Table 4-1. 

4.11 NOISE 

Cumulative effects to noise can result when sound levels generated by more than one wind farm or 
other source of noise within the ROI are individually minor, but collectively exceed regulatory 
thresholds. A new wind farm would need to be within approximately 2 to 3 kilometers (1.2 to 1.8 
miles) of the proposed wind farm site to present a possible cumulative influence on sound. There 
are no known existing or proposed wind farms within this distance from the proposed Project; 
therefore, cumulative sound levels would not result from the Project operating in conjunction with 
any other wind farms. No additional sources of noise, such as indirect commercial or industrial 
development, are known to be planned in the near future in proximity to the proposed Project. 
Therefore, the proposed Project would not be expected to contribute to cumulatively significant 
noise impacts. 

4.12 AIR QUALITY 

Cumulative air quality impacts would occur when multiple projects affect the same geographic areas 
at the same time or when sequential projects extend the duration of air quality impacts on a given 
area over a longer period of time. For the cumulative analysis of impacts on air quality, the 
appropriate geographic area is east Maui to provide an understanding of current air quality in the 
region and to understand how the proposed Project and ongoing and foreseeable projects contribute 
to regional air quality issues. Direct particulate matter emissions such as fugitive dust emissions from 
construction activities, generally have a localized impact, with the most noticeable impacts occurring 
within 0.8 kilometer (0.5 mile) or less of active construction sites. Pollutants formed through 
atmospheric chemical reactions (such as ozone and secondary particulate matter) affect lager 
geographic areas reflecting pollutant transport over periods of several hours to a few days. The time 
frame for these chemical reactions means that most emissions of precursor pollutants will be carried 
beyond the shoreline of Maui before the chemical reactions are completed. Consequently, no 
significant cumulative air quality impacts related to ozone or secondary particulate matter formation 
would be expected on Maui.  
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The wind farm site and most of the generator-tie line corridor fall within an agricultural 
conservation easement, which precludes the potential for most types of development close to sites 
of Project-related facilities. Existing ranching activities and the reforestation projects near the 
generator-tie line corridor do not generate large enough quantities of air pollutants to have any 
meaningful cumulative air quality effect in combination with the temporary construction activities 
associated with the proposed Project. Air quality could be locally degraded by fugitive dust and 
vehicle emissions during construction of the two road improvement projects and the Honua‗ula 
project; however, these impacts would be short-term and limited to the construction period. The 
proposed Project would contribute to this reduction in air quality; however, given the short-term 
nature of construction for all of these projects, the existing high air quality of the region, and the 
presence of the trade winds, any cumulative impacts would be minor and short-term.  

4.13 VISUAL RESOURCES 

Cumulative impacts associated with visual resources would generally occur where the project 
visibility is added to other dominant visual structures, such as other wind energy projects, existing 
transmission lines, and other tall structures or development areas. There are no existing wind energy 
projects or publicly proposed projects within a 16-kilometer (10-mile radius [i.e., the visual ROI]) 
that would be visible simultaneously with the proposed Project, as described in Section 3.13.  

An existing transmission line runs near the proposed generator-tie line to the substation near Wailea. 
Other existing structures that could be visible along the generator-tie line corridor include two 
communication towers near the top of the ridge, one small civil defense communication tower, and 
various water tanks. These structures would be visible intermittently and generally from middle to 
background distances from roads in the vicinity of the generator-tie line corridor and therefore, as 
discussed in Section 3.13, existing views from various locations near the proposed Project would be 
altered to varying degrees. However, because views from Upcountry Pi‗ilani Highway would be 
temporary as travelers pass through, views from the Kanaio NAR would be largely screened by 
vegetation, and the most sensitive views from the southern coastline would be oriented away from 
the proposed Project, it is anticipated to have a negligible to lowless than significant impact on visual 
and aesthetic quality. Therefore, the Project in combination with structures associated with projects 
listed in Table 4-1 would not result in significant cumulative visual impacts. 

4.14 SURROUNDING LAND USE AND AGRICULTURE 

The proposed Project would contribute to cumulative impacts on land use in the southeastern 
region of Maui, the geographic area in which cumulative effects are assessed for land use and 
agriculture. This area represents the level at which land use regulations, plans, or authorizations are 
in effect. The rural area and ―old Hawai‗i‖ landscape would be partially altered with the development 
of the wind farm; however, existing ranching activities would continue. The proposed Project would 
not contribute to cumulative impacts on existing activities or coastal zone management. The 
proposed Project would involve construction and operations of a wind farm on agricultural lands 
that are used for ranching operations; however, the ranching activities would continue mostly 
unaffected by the wind farm, though approximately 4 percent of the grasslands and pastures in the 
ROI would be permanently removed (see Section 3.7 – Vegetation for additional information). 
None of the foreseeable projects listed in Table 4-1 would result in a land use designation or result 
in the conversion of agricultural land to another land use. The Honua‘ula project is in the State 
Urban District, and all activities proposed in association with this project are consistent with the 
Urban designation (PBR Hawaii and Associates, Inc. 2010). Therefore, with construction and 
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operations of the proposed Project, in combination with the other foreseeable projects listed in 
Table 4-1, resulting land uses and corresponding activities would remain largely unchanged from the 
existing land uses in the region.  

4.15 PUBLIC AND CONSTRUCTION SAFETY 

For the cumulative analysis of impacts on public and construction safety, the appropriate geographic 
area includes the communities that coincide with the Project and all other areas occupied by people 
because these areas are where construction and operation of the proposed Project may affect the 
health and safety of people. The past, present, and reasonably foreseeable future actions combined 
with the proposed Project could affect public safety in this area. The construction of the Honua‗ula 
project would include the construction of residential, commercial, recreational, and open space 
within 2 kilometers (1.2 miles) of the proposed interconnection substation. There is an increased risk 
of fire once areas not currently occupied are developed and the risk of construction work and public 
safety associated with construction activities and equipment. The proposed Project would have a 
very low risk of fire, and would minimize this risk by implementing the project FMP. Additionally, 
the proposed Project would meet construction safety standards and fire codes and adequate 
measures for effectively handling fires or other emergencies would be in place. Therefore, issues 
associated with public and construction safety would be minimized. Therefore, the proposed Project 
would not contribute incrementally to cumulative impacts to public and construction safety that 
could result from the projects listed in Table 4-1. 

4.16 SOCIOECONOMIC CHARACTERISTICS 

For the cumulative analysis of impacts on socioeconomic characteristics, the appropriate geographic 
area includes the communities that coincide with the proposed Project because these are where 
economic and other social impacts would occur. The proposed Project would increase economic 
activity and demand for services within the region. The Project, in combination with the proposed 
Honua‗ula Project and the two roadway projects, would temporarily increase regional employment 
and spending during their construction phases. As such, the proposed Project would marginally 
contribute to cumulative beneficial impacts on the economy within the ROI in the near term.  

4.17 PUBLIC INFRASTRUCTURE AND SERVICES  

The past, present, and reasonably foreseeable future actions, combined with the proposed Project, 
could affect public infrastructure and services. For the cumulative analysis of impacts on public 
infrastructure and services, the appropriate geographic area includes the communities that coincide 
with the project because this encompasses areas that would provide the proposed Project with 
infrastructure and services. The existing infrastructure systems are adequate to support the needs of 
the proposed Project. Moreover, the Project will result in benefits to public infrastructure by 
providing improved access along roads that comprise the construction access route, a new source of 
potable water for Ka ‗Ohana O Kahikinui (if an on-site well is constructed), and increase the 
reliability of the power system. Therefore, the proposed Project would not contribute incrementally 
to cumulative impacts to public and construction safety that could result from the projects listed in 
Table 4-1. 
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5.0 REGULATORY CONTEXT / CONSISTENCY WITH PLANS AND 
POLICIES 

The proposed Project would be subject to federal, state, and county regulations and policies, each of 
which is briefly described below. In addition, Section 5.4 includes a list of the permits and approvals 
that would be obtained pursuant to those regulations and policies. 

5.1 FEDERAL REGULATIONS 

5.1.1 Endangered Species Act 

The purpose of the ESA (16 U.S.C. §§ 1531-1544), as amended, is to conserve threatened and 
endangered plant and animal species and their habitats, specifically those areas that have been 
designated as ―critical habitat.‖ The ESA defines an endangered species as one that is ―in danger of 
extinction throughout all or a significant portion of its range‖ and a threatened species as one that 
―is likely to become an endangered species within the foreseeable future throughout all or a 
significant portion of its range.‖ Critical habitat includes areas containing essential habitat features, 
regardless of whether those areas are currently occupied by the listed species. The sections of the 
ESA most relevant to this EIS are Sections 7, 9, and 10. 

Under Section 7 of the ESA, federal agencies must consult with the USFWS and/or National 
Marine Fisheries Service (NMFS), depending on the species under review, to ensure that their 
actions are not likely to jeopardize the continued existence of endangered and threatened species or 
destroy or adversely modify critical habitat for endangered and threatened species. Section 9 of the 
ESA prohibits take of any threatened or endangered species without a permit, unless otherwise 
authorized. ―Take‖ under the ESA means ―to harass, harm, pursue, hunt, shoot, wound, kill, trap, 
capture, collect, or to attempt to engage in any such conduct.‖ ―Harass,‖ according to the definition 
of take in the ESA, means ―an intentional or negligent act or omission which creates the likelihood 
of injury to wildlife by annoying it to such an extent as to significantly disrupt normal behavioral 
patterns which include, but are not limited to, breeding, feeding, or sheltering.‖ ―Harm‖ means ―an 
act which actually kills or injures wildlife. Such acts may include significant habitat modification or 
degradation where it actually kills or injures wildlife by significantly impairing essential behavioral 
patterns, including breeding, feeding, or sheltering‖ (50 CFR 17.3). 

In 1982, Congress amended the ESA to allow a private applicant to incidentally take an ESA-listed 
species that would otherwise be prohibited under Section 9(a)(1)(B). When a non-federal landowner 
wishes to proceed with an activity that is legal in all other respects, but that may result in the 
incidental taking of a listed species, an ITP, as defined under Section 10 of the ESA, is required. 
Incidental take is defined as take that is ―incidental to, and not the purpose of, the carrying out of an 
otherwise lawful activity‖ (50 CFR 17.3). An HCP must accompany an application for an ITP to 
demonstrate that all reasonable and prudent efforts have been made to avoid, minimize, and mitigate 
for the effects of the potential incidental take. To that end, an HCP specifies: (1) the impact that will 
likely result from the taking; (2) the steps that will be taken to ―minimize and mitigate‖ these 
impacts, including the funding available to implement these steps; (3 alternatives to the taking that 
were considered and why such alternatives are not being pursued; and (4) any other measures 
required by the USFWS as necessary or appropriate to the HCP. 
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Guidance for preparation and required components of an HCP are provided in the USFWS HCP 
Handbook (USFWS and NMFS 1996). The USFWS and NMFS issued an addendum to the 
handbook in 2000 (USFWS and NMFS 2000). Known as the Five-point Policy, this addendum 
provides additional guidance on: (1) establishing and stating biological goals for HCPs; (2) clarifying 
and expanding the use of adaptive management where there is uncertainty about the experimental 
design and scientific evidence with respect to the HCP‘s approach to conservation; (3) clarifying the 
purpose and means of how to undertake species and habitat monitoring; (4) providing criteria to be 
considered by in determining incidental take permit duration; and (5) expanding public participation. 
Under the Five-point Policy, the USFWS and NMFS afford greater opportunity for public 
participation in the HCP development process by expanding the public comment period for most 
HCPs from 30 to 60 days. Additionally, the issuance of an ITP by the USFWS constitutes a federal 
action subject to Section 7 of the ESA, requiring the USFWS to conduct a Section 7 consultation to 
determine whether the Project would jeopardize a listed species or adversely modify its critical 
habitat. 

Five federally listed wildlife species and one species under consideration for listing were identified as 
having the potential to occur in the ROI (Section 3.7 – Wildlife). The Applicant is developing an 
HCP in cooperation with the USFWS and will apply for an ITP, covering four of these species in 
accordance with the requirements of Section 10 of the ESA.. 

5.1.2 National Environmental Policy Act 

Issuance of an ITP is a federal action subject to compliance with the procedural requirements of the 
National Environmental Policy Act (NEPA). The USFWS will prepare and provide for public 
review an Environmental Assessment (EA) to evaluate the potential environmental impacts of 
issuing an ITP and approving the implementation of the proposed Project HCP. The USFWS will 
not make a decision on ITP issuance until after the NEPA process is complete.  

5.1.3 Migratory Bird Treaty Act 

Under the MBTA (16 U.S.C. §§703-712), taking, killing, or possessing migratory birds is unlawful. 
Unless permitted by regulations, under the MBTA it is unlawful to pursue, hunt, take, capture or kill; 
attempt to take, capture or kill; possess, offer to or sell, barter, purchase, deliver or cause to be 
shipped, exported, imported, transported, carried, or received any migratory bird, part, nest, egg, or 
product. The MBTA provides no process for authorizing incidental take of MBTA-protected birds. 
The Hawaiian petrel and Newell‘s shearwater are protected under the MBTA. If the HCP is 
approved and USFWS issues an ITP to Auwahi Wind, the terms and conditions of that ITP would 
also constitute a special purpose permit under 50 CFR 21.27 for the take of the Hawaiian petrel and 
Newell‘s shearwater under the MBTA. Therefore, any such take of these species would not be in 
violation of the MBTA. 

To avoid and minimize impacts to MBTA-protected species that are not listed as threatened or 
endangered, Auwahi Wind, to the extent consistent with the Project‘s purpose and need, has 
incorporated into the Project certain design and operations features contained in the Wind Turbine 
Guidelines Advisory Committee (2010) draft recommendations for wind energy development 
(issued to the Secretary of the Interior March 4, 2010). These guidelines contain materials to assist in 
evaluating possible wind power sites, WTG design and micro-siting, and pre- and post-construction 
research to identify and/or assess potential impacts to wildlife, including MBTA-listed species.  
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5.1.4 National Historic Preservation Act 

The NHPA of 1966, as amended (Public Law 102-575), requires federal agencies to assure 
preservation or mitigation of effects to historic properties that are eligible for inclusion on the 
National Register of Historic Places. The issuance of an ITP is a federal undertaking subject to 
Section 106 of the NHPA. Cultural and archeological resources surveys have been conducted for the 
Project. The USFWS will coordinate with the SHPD on cultural resources and address any potential 
issues in the NEPA EA. 

5.1.5 Clean Water Act 

The purpose of the CWA is to ―restore and maintain the chemical, physical and biological integrity 
of the nation‘s waters‖ (33 U.S.C. § 1251[a]). Section 402 of the CWA establishes the NPDES 
permit program to regulate point source discharges into waters of the U.S. The Applicant will apply 
for a Notice of General Permit Coverage for storm water associated with construction activities. 
Section 404 of the CWA prohibits the discharge of dredged or fill material into ―waters of the 
United States‖ without a permit from the U.S. Army Corps of Engineers (USACE). The USACE 
regulations under the Section 404 Program define ―waters of the United States‖ to include (1) 
interstate waters; (2) waters which are or could be used in interstate commerce; (3) waters such as 
wetlands, which use or degradation could affect interstate commerce; (4) tributaries of the waters 
identified above; and (5) wetlands adjacent to these waters. These include such features ordinarily 
described as rivers, streams, estuaries, the territorial seas, ponds, lakes, and wetlands. Anyone 
planning to conduct activities in these waters must obtain a permit. Substantial impacts to waters of 
the United States may require an Individual Permit. Projects that only minimally affect jurisdictional 
waters may meet the conditions of one of the existing Nationwide Permits. Permit review and 
issuance involves a stepwise process that encourages avoidance of impacts and minimizing 
unavoidable impacts to jurisdictional areas and requires mitigation for such impacts. 

The USACE takes jurisdiction over the following waters: (1) traditional navigable waters; (2) 
wetlands adjacent to traditional navigable waters; (3) non-navigable tributaries of traditional 
navigable waters that are relatively permanent (typically flow year-round or at least seasonally); and 
4) wetlands that directly abut such tributaries. The USACE will decide jurisdiction over the 
following based on whether these waters have a significant nexus with a traditional navigable water: 
(1) non-navigable tributaries that are not relatively permanent; (2) wetlands adjacent to non-
navigable tributaries that are not relatively permanent; and (3) wetlands adjacent to but that do not 
directly abut a relatively permanent non-tributary. 

No ―waters of the U.S.‖ are in or near the proposed Project that are subject to jurisdiction under 
Section 404 of the CWA (David and Guinther 2011). An assessment was prepared by Guinther 2010 
(see Appendix B) for the record and presentation to the USACE in May 2010 and a field verification 
was conducted in July 2010. Therefore, a USACE permit will not be required. 

5.1.6 Clean Air Act 

Under the authority of the CAA, the EPA has established nationwide air quality standards to protect 
public health and welfare (42 U.S.C. § 7409). These federal standards, known as NAAQS, represent 
the maximum allowable atmospheric concentrations for six criteria pollutants: ozone, nitrogen 
dioxide, carbon monoxide, sulfur dioxide, lead, and PM10 and PM2.5. The Clean Air Branch of the 
HDOH is responsible for implementing air pollution control in the state and has established the 
HAAQS. 
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Based on measurements of ambient criteria pollutant data, EPA designates areas of the United 
States as having air quality equal to or better than NAAQS (attainment) or worse than NAAQS 
(non-attainment). The CAA general conformity rule requires that projects in non-attainment and 
maintenance areas be consistent with the applicable State Implementation Plan. Because Hawai‗i is, 
and always has been, in attainment for all pollutants, a general conformity analysis would not be 
required for the Proposed Action. The necessary air permit(s), as required by HAR § 11-60.1, would 
be obtained prior to construction.  

5.1.7 Federal Aviation Regulations 

Part 77 of the FAA Federal Aviation Regulations (14 CFR Part 77) applies to objects that may 
obstruct navigable airspace. A person must file a Notice of Proposed Construction or Alteration 
with the FAA before construction of an object whose height is 200 feet above ground level. The 
Applicant would file the notice after the turbine layout is final and prior to the initiation of turbine 
construction activities.A Notice of Proposed Construction was submitted via the FAA web site and 
accepted on May 27. 2011 (see Appendix L). 

5.2 STATE REGULATIONS 

5.2.1 Hawai‘i’s Environmental Impact Review Law (HRS Chapter 343) 

HRS Chapter 343 is designed to ―establish a system of environmental review which will ensure that 
environmental concerns are given appropriate consideration in decision making along with 
economic and technical considerations.‖ The regulations identify nine specific activities that trigger 
the need for preparation of an EA. The purpose of an EA is to evaluate whether a proposed action 
would result in a significant impact on the environment, in which case preparation of an EIS would 
be required. The determination of whether an action would have a significant impact is based on an 
evaluation of the expected consequences of the proposed action, including the cumulative and 
overall effects, relative to a set of established significance criteria, as defined in HAR § 11-200-12. If 
a significant impact is anticipated from the start of a project, a Final EA may be prepared to serve as 
a mechanism for public comment and scoping. It was determined that the proposed Project may 
have a significant impact on the environment, so an EISPN/EA was prepared and published by the 
Office of Environmental Quality Control (OEQC) in the March 23, 2010, edition of the 
Environmental Notice. 

The Proposed Project involves three four activities that are triggers for compliance with HRS 
Chapter 343: (1) use of state land, (2) use of county land, and (3) use of land classified as 
conservation district land, and (4) issuance of an ITL by DOFAW. Project components that will 
require the use of these lands are the generator-tie line and the construction access route. The 
proposed Project would also require approval from the County Planning Commission/County 
Planning Department for a CUP and an SMA Use Permit; these represent the early, major approvals 
required for the proposed Project. For the SMA permit application, the County requires that an EA 
or EIS be submitted if it is required to comply with HRS Chapter 343. Based on agreement between 
the various agencies, the County Planning Commission/Planning Department has been identified as 
the ―accepting agency‖ for purposes of compliance with HRS Chapter 343. The EIS also satisfies 
the HRS Chapter 343 DOFAW/BLNR requirements with respect to the issuance of the ITL for 
take of a Covered Species. DOFAW/BLNR will rely upon this EIS when taking final action on 
Auwahi Wind‘s HCP and request for an ITL. 
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5.2.2 Hawai‘i Coastal Zone Management Program (HRS § 205A) 

The Hawai‗i Coastal Zone Management Program (HCZMP) was formalized in HRS § 205A, as 
amended, which complies with the Federal Coastal Zone Management Act of 1972 (16 U.S.C. §§ 
1451-1456). The HCZMP provides guidance on managing the state‘s coastal areas including 
beaches, fishponds, scenic areas, marinas, wetlands, recreational areas open spaces, and ecosystems. 
The HCZMP uses broad management to integrate decisions made by state and county agencies and 
provide better coordination of existing laws and rules. All lands of Hawai‗i are considered to be 
within the coastal zone as defined by HRS § 205A.  

The HCZMP gives the County of Maui regulatory control over development within the SMA and 
Shoreline Setback Area of the coastal zone. The following is a discussion of the proposed Project‘s 
consistency with the objectives and policies of HRS § 205A. 

Recreational Resources 

 Objective: Provide coastal recreational opportunities accessible to the public. 

 Policies: 

o Improve coordination and funding of coastal recreational planning and management; and; 

o Provide adequate, accessible, and diverse recreational opportunities in the coastal zone management area 
by: 

 Protecting coastal resources uniquely suited for recreational activities that cannot be provided in other 
areas; 

 Requiring replacement of coastal resources having significant recreational value including, but not 
limited to surfing sites, fishponds, and sand beaches, when such resources will be unavoidably 
damaged by development; or requiring reasonable monetary compensation to the State for recreation 
when replacement is not feasible or desirable; 

 Providing and managing adequate public access, consistent with conservation of natural resources, to 
and along shorelines with recreational value; 

 Providing an adequate supply of shoreline parks and other recreational facilities suitable for public 
recreation; 

 Ensuring public recreational uses of county, state, and federally owned or controlled shoreline lands 
and waters having recreational value consistent with public safety standards and conservation of 
natural resources; 

 Adopting water quality standards and regulating point and nonpoint sources of pollution to protect, 
and where feasible, restore the recreational value of coastal waters; 

 Developing new shoreline recreational opportunities, where appropriate, such as artificial lagoons, 
artificial beaches, and artificial reefs for surfing and fishing; and 
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 Encouraging reasonable dedication of shoreline areas with recreational value for public use as part of 
discretionary approvals or permits by the land use commission, board of land and natural resources, 
and county authorities; and crediting such dedication against the requirements of section 46-6. 

Discussion: The wind farm site and generator-tie line corridor are both on private lands. 
Although there is no public access through these areas, people in the surrounding 
communities are allowed access to the shoreline and other areas for cultural 
purposes. This would continue after implementation of the proposed Project. The 
Hoapili Trail runs along the coastline, just south of the wind farm site. Access to and 
use of the Hoapili Trail will not be impacted by the proposed Project.  

Historic Resources 

 Objective: Protect, preserve, and, where desirable, restore those natural and manmade historic and 
prehistoric resources in the coastal zone management area that are significant in Hawaiian and American 
history and culture.  

 Policies: 

o Identify and analyze significant archaeological resources; 

o Maximize information retention through preservation of remains and artifacts or salvage operations; and 

o Support state goals for protection, restoration, interpretation and display of historic resources. 

Discussion:  Section 3.8 – Archaeological and Cultural Resources addresses issues and potential 
impacts to cultural resources in more detail. 

Scenic and Open Space Resources 

 Objective: Protect, preserve, and, where desirable, restore or improve the quality of coastal scenic and open 
space resources.  

 Policies: 

o Identify valued scenic resources in the coastal zone management areas; 

o Ensure that new developments are compatible with their visual environment by designing and locating 
such developments to minimize the alteration of natural landforms and existing public views to and along 
the shoreline;  

o Preserve, maintain and where desirable, improve and restore shoreline open space and scenic resources; 
and 

o Encourage those developments that are not coastal dependent to locate in inland areas. 

Discussion:  Section 3.14 – Land Use and Section 3.13 – Visual Resources address issues and 
potential impacts to open space in more detail.  

Coastal Ecosystems 

 Objective: Protect valuable coastal ecosystems, including reefs, from disruption and minimize adverse 
impacts on all coastal ecosystems.  
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 Policies: 

o Exercise an overall conservation ethic, and practice stewardship in the protection, use, and development of 
marine and coastal resources; 

o Improve the technical basis for natural resource management; 

o Preserve valuable coastal ecosystems, including reefs, of significant biological or economic importance; 

o Minimize disruption or degradation of coastal water ecosystems by effective regulation of stream 
diversions, channelization, and similar land and water uses, recognizing competing water needs; and 

o Promote water quantity and quality planning and management practices that reflect the tolerance of fresh 
water and marine ecosystems and maintain and enhance water quality through the development and 
implementation of point and nonpoint source water pollution control measures; 

Discussion:  The proposed Project will not have an adverse impact on coastal ecosystems. There 
is no fringing reef along the Kahikinui coastline. Section 3.5 – Hydrology and Water 
Resources addresses potential impacts related to surface water and storm water 
runoff.  

Economic Uses 

 Objective: Provide public or private facilities and improvements important to the state’s economy in suitable 
locations.  

 Policies: 

o Concentrate coastal dependent development in appropriate areas; 

o Ensure that coastal dependent development such as harbors and ports, visitor industry facilities and 
energy generating facilities are located, designed, and constructed to minimize adverse social, visual, and 
environmental impacts in the coastal zone management area; 

o Direct the location and expansion of coastal dependent developments to areas presently designated and 
used for such developments and permit reasonable long-term growth at such areas, and permit coastal 
dependent development outside of presently designated areas when: 

 Use of presently designated locations is not feasible; 

 Adverse environmental effects are minimized; and 

 Adverse environmental effects are minimized; and 

Discussion:  Section 3.16 – Socioeconomic Characteristics and Section 3.13 – Visual Resources 
address issues and potential impacts related to the minimizing adverse social and 
visual impacts in the coastal zone management area, respectively. Potential impacts 
to biological resources are discussed in Sections 3.6 – Vegetation and 3.7 – Wildlife.  
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Coastal Hazards 

 Objective: Reduce hazard to life and property from tsunami, storm waves, stream flooding, erosion, 
subsidence, and pollution.  

 Policies: 

o Develop and communicate adequate information about storm wave, tsunami, flood, erosion, subsidence, 
and point and nonpoint source pollution hazards; 

o Control development in areas subject to storm wave, tsunami, flood, erosion, hurricane, wind, subsidence, 
and point and nonpoint source pollution hazards; 

o Ensure that developments comply with requirements of the Federal Flood Insurance Program; and 

o Prevent coastal flooding from inland projects. 

Discussion:  Section 3.5 – Natural Hazards and Section 3.15 – Public and Construction Safety 
address potential impacts related to coastal hazards. 

Managing Development 

 Objective: Improve the development review process, communication, and public participation in the 
management of coastal resources and hazards.  

 Policies: 

o Use, implement, and enforce existing law effectively to the maximum extent possible in managing present 
and future coastal zone development; 

o Facilitate timely processing of applications for development permits and resolve overlapping or conflicting 
permit requirements; and 

o Communicate the potential short and long-term impacts of proposed significant coastal developments early 
in their life cycle and in terms understandable to the public to facilitate public participation in the 
planning and review process. 

Discussion:  Throughout the planning process, the Applicant has actively engaged government 
regulators, stakeholders, community groups, and individuals. The submittal of this 
EIS in conjunction with the SMA Use Permit Application and CUP Application will 
facilitate the review process and public participation. 

Public Participation 

 Objective: Stimulate public awareness, education, and participation in coastal management.  

 Policies: 

o Promote public involvement in coastal zone management processes; 

o Disseminate information on coastal management issues by means of educational materials, published 
reports, staff contact, and public workshops for persons and organizations concerned with coastal issues, 
developments, and government activities; and 
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o Organize workshops, policy dialogues, and site-specific mediations to respond to coastal issues and 
conflicts. 

Discussion:  Section 7 – Consulted Parties discusses the public involvement activities related to 
the proposed Project. 

Beach Protection 

 Objective: Protect beaches for public use and recreation.  

 Policies: 

o Locate new structures inland from the shoreline setback to conserve open space, minimize interference 
with natural shoreline processes, and minimize loss of improvements due to erosion; 

o Prohibit construction of private erosion-protection structures seaward of the shoreline, except when they 
result in improved aesthetic and engineering solutions to erosion at the sites and do not interfere with 
existing recreational and waterline activities; 

o Minimize the construction of public erosion-protection structures seaward of the shoreline; 

o Prohibit private property owners from creating a public nuisance by inducing or cultivating the private 
property owner's vegetation in a beach transit corridor; and 

o Prohibit private property owners from creating a public nuisance by allowing the private property owner's 
unmaintained vegetation to interfere or encroach upon a beach transit corridor. 

Discussion:  The Hoapili Trail runs along the coastline, just south of the wind farm site. Access to 
and use of the Hoapili Trail will not be impacted by the proposed Project 

Marine Resources 

 Objective: Promote the protection, use, and development of marine and coastal resources to assure their 
sustainability.  

 Policies: 

o Ensure that the use and development of marine and coastal resources are ecologically and environmentally 
sound and economically beneficial; 

o Coordinate the management of marine and coastal resources and activities to improve effectiveness and 
efficiency; 

o Assert and articulate the interests of the State as a partner with federal agencies in the sound 
management of ocean resources within the United States exclusive economic zone; 

o Promote research, study, and understanding of ocean processes, marine life, and other ocean resources to 
acquire and inventory information necessary to understand how ocean development activities relate to and 
impact upon ocean and coastal resources; and 

o Encourage research and development of new, innovative technologies for exploring, using, or protecting 
marine and coastal resources. 
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Discussion:  No impacts to marine resources are anticipated from the proposed Project. 
Section3.11 – Noise discusses potential underwater noise effects on marine life. 
Section 3.5 – Hydrology and Water Resources addresses potential impacts related to 
surface water and storm water runoff. 

5.2.3 State Land Use Law (HRS § 205) 

The State Land Use Law (HRS Chapter 205) established the State Land Use Commission that has 
the authority to designate all state lands into one of four districts: urban, rural, agricultural, or 
conservation. The proposed Project would be in the state agricultural district, except for two 
portions of Pāpaka Road, one of which is in the urban district and the other in the conservation 
district (Figure 5-1). 

Pursuant to HRS § 205-4.5(c), lands with productivity ratings of C, D, E, or U (see Figure 3.3-1) are 
restricted to the uses permitted for agricultural districts as set forth in HRS § 205-5(b) that permits 
activities compatible with those listed in HRS § 205-2, with the provision that those activities may be 
further defined by the County of Maui. HRS § 205-2(d)(4) includes ―wind generated energy 
production for public, private, and commercial use‖ and HRS § 205-2(d)(7) includes ―wind machines 
and wind farms.‖ Therefore, the proposed Project is a permissible use and a state Special Use Permit 
would not be required. 

5.2.4 State Conservation District Law (HRS § 183C) 

Land uses in the state conservation district are under the sole jurisdiction of the state and are 
governed by HRS § 183C and the rules of the DLNR (HAR § 13-5). The conservation district was 
created to protect ―important natural resources essential to the preservation of the state's fragile 
natural ecosystems and the sustainability of the state's water supply.‖ Conservation districts are 
further divided into five subzones: protective, limited, resource, general, and a ―special‖ subzone to 
accommodate unique projects (HRS § 183C-4). Parcel TMK (2) 2-1-004:006 is located in the 
resource and general subzones of the state conservation district. Parcels TMK (2) 2-1-004:049 and 
(2) 2-1-002:001 are in the protective and general subzones of the state conservation district; parcel 
TMK (2) 2-1-002-002 is in the general subzone (Figure 5-1). The portion of the proposed Project 
within the state conservation district is not within the county zoning jurisdiction. Identified land uses 
within each subzone are defined by HAR § 13-5 and require a discretionary permit from DLNR. 
Therefore, a Conservation District Use Permit would be sought for the small portion of Pāpaka 
Road and Upcountry Pi‗ilani Highway road improvements that are located within the conservation 
district. However, it should be noted that this portion of land is not located within the SMA 
boundaries. A Conservation District Use Permit may be required for fence construction under the 
HCP on conservation district land at the Kahikinui Forest Project should this option be selected. 

5.2.5 State Endangered Species Act (HRS § 195D-4) 

Any species of aquatic life, wildlife, or land plant that has been determined to be a threatened or 
endangered species pursuant to the ESA is also considered to be threatened or endangered under 
the state law, and subject to the conditions of HRS § 195D-4. In addition, any indigenous species 
may be determined by DLNR to be threatened or endangered based on the following factors: 

 The present or threatened destruction, modification, or curtailment of its habitat or range; 

 Overuse for commercial, sporting, scientific, educational, or other purposes; 
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 Disease or predation; 

 The inadequacy of existing regulatory mechanisms; and 

 Other natural or artificial factors affecting its continued existence in Hawai‗i. 

An ITL may be obtained from the DLNR to allow a take of a threatened or endangered species 
provided that (1) take impacts are minimized and mitigated; (2) the mitigation plan increases the 
likelihood that the species will survive and recover; (3) the project provides net environmental 
benefits; and (4) the take is not likely to cause the loss of genetic representation of an affected 
population of any endangered, threatened, proposed, or candidate plant species. Four state and 
federally listed wildlife species have been identified in the ROI (Section 3.7 – Wildlife); therefore, the 
Applicant would apply for an ITL with the DLNR. 

5.2.6 Hawai‘i State Plan (HRS § 226) 

HRS § 226 serves as a guide for the long-range development of the State of Hawai‗i and provides a 
basis for determining goals, objectives, policies, and priorities for the state‘s limited resources. 
Relevant objects and policies within the HRS § 226 are as follows: 

 Section 226-7: Objectives and policies for the economy—agriculture. 

o Support research and development activities that provide greater efficiency and economic productivity in 
agriculture; and 

o Assure the availability of agricultural based lands with adequate water to accommodate present and 
future needs. 

o Promote economically competitive activities that increase Hawaii’s agricultural self-sufficiency. 

 Section 226-11: Objectives and Policies for the physical environment—land-based, 
shoreline, and marine resources. 

o Prudent use of Hawaii’s land-based, shoreline, and marine resources; 

o Take into account the physical attributes of areas when planning and designing activities and facilities; 

o Mange natural resources and environs to encourage their beneficial and multiple use without generating 
costly or irreparable environmental damage; and 

o Peruse compatible relationships among activities, facilities, and natural resources. 

 Section 226-12: Objective and policies for the physical environment—scenic, natural beauty, 
and historic resources. 

o Promote the preservation of views and vistas to enhance historic, cultural, and scenic amenities; 

o Promote the preservation of views and vistas to enhance the visual and aesthetic enjoyment of mountains, 
ocean, scenic landscapes, and other natural features; 

o Encourage the design of developments and activities that complement the natural beauty of the islands. 
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 Section 226-13: Objectives and policies for the physical environment—land, air, and water 
quality. 

o Maintenance and pursuit of improved quality in Hawaii’s land, air, and water resources; 

o Encourage actions to maintain or improve aural and air quality levels to enhance the health and well-
being of Hawaii’s people; 

o Encourage design and construction practices that enhance the physical qualities of Hawaii’s communities; 
and 

o Foster recognition of the importance and value of the land, air, and water resources to Hawaii’s people, 
the cultures, and visitors. 

 Section 226-18: Objectives and policies for facility systems—energy. 

o Dependable, efficient, and economical statewide energy systems capable of supporting the needs of the 
people; 

o Increased energy self-sufficiency where the ratio of indigenous to imported energy use is increased; and  

o Ensure to the extent that new supply-side resources are needed, the development or expansion of energy 
systems utilizes the least-cost energy supply option and maximizes efficient technologies. 

5.2.7 State Historic Preservation Functional Plan  

The State Historic Preservation Functional Plan serves as a guide for effective decision making on a 
general level, for coordinating historic preservation activities within Hawai‗i, and for communicating 
statewide historic preservation goals, policies and objectives. See Section 3.8 – Archaeological and 
Cultural Resources for a discussion on the proposed Project‘s compliance with applicable historic 
preservation requirements. 

5.3 LOCAL REGULATIONS 

5.3.1 County Zoning 

Under Chapter 19.30A.060(F) of the Maui County Code, some portions of the proposed Project, 
which are located in the County Agricultural zoning district, are considered a Special Use, because 
they meet the definition of a major utility facility (Chapter 19.04.040): 

…uses or structures which provide utility services which have potential major impact, by virtue of 
their appearance, noise, size, traffic generation, or other operational characteristics which include, but 
which are not limited to, forty-six kilovolt transmission substations, power plants, base yards, water 
and wastewater treatment facilities, but not including private, individual cesspools, septic tanks, or 
individual household waters supplies.  

Therefore, the proposed Project would require a CUP from the Maui Planning Commission. An 
application document has been prepared and submitted with the EIS for concurrent processing by 
the Planning Department. Action on the CUP will be scheduled with the Maui Planning 
Commission as a public hearing item at the conclusion of the EIS process. All other project 
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components are consistent with the underlying zoning designations. Table 5-1 lists the Project 
components that will require a CUP. 

Table 5-1. 
County Special Use Permit Project Components 

Project Component 
Tax Map Key 

(TMK) 
Community 
Plan Region 

Community Plan 
Designation County Zoning 

Wind Farm  (2) 1-9-001:006 (por.) Hāna Agriculture; 
Conservation 

Agriculture; 
Interim 

Interconnection 
Substation and 
Microwave 
Communication 
Tower 

(2) 1-9-001:006 (por.) Hāna Agriculture; 
Conservation 

Agriculture; 
Interim 

(2) 2-1-008:001 (por.) Makawao-
Pukalani-Kula 

Agriculture Agriculture  

(por.) = only a portion of the TMK is crossed by the proposed Project. 

5.3.2 Special Management Area and Shoreline Setback Area 

The SMA is a subset of the coastal zone and is regulated to ensure permitted activities are consistent 
with the objectives and policies of the Coastal Zone Management Act (CZMA) and SMA guidelines. 
The SMA extends inland from the shoreline, generally to the nearest major coastal highway by a 
minimum of 91 meters (100 yards). Within the SMA, the potential impacts of proposed 
development are scrutinized with respect to drainage, view planes, historic and cultural artifacts, 
coastal erosion, and shoreline access. The entire proposed wind farm site, including the portion of 
the generator-tie line that is in the footprint of the wind farm site, is in the SMA (Figure 5-2). 
Approximately 457 meters (1,500 linear feet) of the westernmost portion of Pāpaka Road is located 
in the SMA. With the exception of the portion that is in the wind farm, the generator-tie line, the 
interconnection substation and related improvements, and microwave communication tower are not 
in the SMA. Land in the SMA must comply with the goals and objectives of the CZMA. Therefore, 
an SMA Use Permit would be requested from the County of Maui for the development of the 
proposed wind farm and a portion of Pāpaka Road.  

The southern extent of the proposed Project is more than 305 meters (1,000 feet) from the shoreline 
and the western extent of Pāpaka Road is approximately 396 meters (1,300 feet) from the shoreline. 
No portion of the proposed Project is located within the shoreline setback area of the Island of 
Maui and therefore the Project is not subject to Chapter 12-203, Shoreline Rules for the Maui 
Planning Commission. 

An SMA application document has been submitted with the EIS for concurrent processing by the 
County of Maui Planning Department. The proposed Project is consistent with the Maui Planning 
Commission Rules 12-202-12(e)(2)(A) through (L):  

In considering the significance of potential environmental and ecological effects, the director shall evaluate: 

Every phase of a proposed action, its expected primary and secondary consequences, and its cumulative and 
short or long-term effects. A proposed action may have a significant adverse effect on the environment when the 
proposed action: 

(A) Involves an irrevocable commitment to loss or destruction of any natural or cultural resources;  
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Discussion:  Construction and operations of the proposed Project does not preclude other uses 
on the land. At the end of the approximately 20-year life of the proposed Project, 
there are several options that could be implemented. New electric generation 
facilities could be constructed and the PPA re-negotiated, or existing facilities 
could be removed and the land returned to its original condition to the extent 
possible. See Section 2.1.8 for information on decommissioning and restoration. 

(B)  Significantly curtails the range of beneficial uses of the environment; 

Discussion:  Implementation of the proposed Project will not limit other beneficial uses of the 
environment. 

 (C)  Conflicts with the county's or the state's long-term environmental policies or goals; 

Discussion: The proposed Project is consistent with both county and state renewable energy goals. 
Section 1.2 discusses the purpose and need for the project, including more 
information on renewable energy goals. 

(D) Substantially affects the economic or social welfare and activities of the community, county, or state; 

Discussion:  Implementation of the proposed Project will not adversely affect the economic or 
social welfare of the community, county, or state. Section 3.16 – Socioeconomic 
Characteristics address issues and potential impacts related to potential social and 
economic impacts.  

(E) Involves substantial secondary impacts, such as population changes and increased effects on public facilities, 
streets, drainage, sewage, and water systems, and pedestrian walkways; 

Discussion:  Implementation of the proposed project will not result in a population change. 
Potential impacts associated with public facilities are discussed in Section 3.17 – 
Public Infrastructure and Services. Potential impacts on public roadways are 
discussed in Section 3.9 – Transportation and Traffic. 

(F) In itself has no significant adverse effects but cumulatively has considerable effect upon the environment or 
involves a commitment for larger actions; 

Discussion:  Potential cumulative effects are discussed in Chapter 4.0 – Cumulative Impacts.  

(G) Substantially affects a rare, threatened, or endangered species of animal or plant, or its habitat; 

Discussion:  Potential impacts to rare, threatened, or endangered species are discussed in 
Section 3.6 – Vegetation and Section 3.7 – Wildlife.  

(H) Is contrary to the state plan, county's general plan, appropriate community plans, zoning and subdivision 
ordinances; 

Discussion:  The proposed Project is consistent with the state plan, the county‘s general plan, 
associated community plans, and county ordinances. Implementation of the 
proposed Project will assist both the county and the state in meeting its renewable 
energy goals.  

(I) Detrimentally affects air or water quality or ambient noise levels; 
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Discussion:  No significant impacts related to air quality, water quality or noise are anticipated 
from implementation of the proposed project. Section 3.12 – Air Quality, Section 
3.5 – Hydrology and Water Resources, and Section 3.11 – Noise, discuss potential 
impacts to these resources and measures to reduce impacts.  

(J) Affects an environmentally sensitive area, such as flood plain, shoreline, tsunami zone, erosion-prone area, 
geologically hazardous land, estuary, fresh waters, or coastal waters; 

Discussion:  All Most of the proposed Project lies within Flood Zone X, which is assigned to 
those areas that are determined to be outside the 1 percent chance annual 
floodplain. A small portion of the wind farm site is in Flood Zone A, which means 
no Base Flood Elevations have been determined. No portion of the proposed 
Project is within the Civil Defense Tsunami Evacuation Zone. Features to control 
storm water and minimize erosion are included in the Project site design and 
engineering. See Section 3.3 – Soils, for more information on erosion. No estuaries 
or fresh waters are near the proposed Project.  

(K) Substantially alters natural land forms and existing public views to and along the shoreline; or; 

Discussion:  As discussed in Section 3.13, the proposed Project is in a low-density rural area. 
Potential impacts to visual resources and measures to reduce these impacts are 
discussed in Section 3.13 – Visual Resources.  

(L) Is contrary to the objectives and policies of chapter 205A, HRS 

Discussion:  Section 5.2.2 discusses the proposed Project‘s compliance with HRS 205A.  

Action on the SMA Use Permit will be scheduled with the Maui Planning Commission as a public 
hearing item at the conclusion of the EIS process. 

5.3.3 Maui General Plan  

The General Plan of the County of Maui 1990 Update (Maui General Plan) was adopted by 
Ordnance No. 2039 and took effect on September 27, 1991. In 1993, the General Plan was amended 
by Ordnance 2234 that took effect on April 23, 1993. Major themes of the General Plan include the 
use of county land for the social and economic betterment of residents, protecting environmental 
resources, preserving agricultural land, making the county more self-sufficient in energy use, 
providing public utilities that meet community needs, and improving the quality of public facilities 
(County of Maui 1993). In 2004, Chapter 2.80B of the Maui County Code was established. Chapter 
2.80B requires that the General Plan identify and discuss the major issues in regards to the needs 
and the development of Maui County, and the social, economic, and environmental impacts of 
development. 

The plan is now being revised as the General Plan 2030. Themes of this revision include making 
Maui County more self-sufficient by limiting the amount of non-renewable energy used. The 
General Plan serves as long-term, comprehensive planning ―blueprint‖ for physical, economic, 
environmental development and cultural identity of Maui County. There are three tiers to the 
General Plan: the Countywide Policy Plan; the Maui Island Plan; and nine Community Plans.  

The proposed Project‘s compliance with the specific goals, policies, and objectives of the Maui 
General Plan are addressed below. 
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5.3.4 Countywide Policy Plan 

The Countywide Policy Plan (County of Maui 2010c) serves as an overarching policy document with 
broad goals, objectives, policies, and implementing actions. It also has the policy framework for the 
development of the Maui Island Plan and the nine Community Plans. The Countywide Policy Plan 
includes a list of countywide goals, objectives, policies, and implementing actions related to the 
following themes: 

A. Protect the Natural Environment  

B. Preserve Local Cultures and Traditions 

C. Improve Education 

D. Strengthen Social and Healthcare Services 

E. Expand Housing Opportunities for Residents 

F. Strengthen the Local Economy 

G. Improve Parks and Public Facilities  

H. Diversify Transportation Options 

I. Improve Physical Infrastructure 

J. Promote Sustainable Land Use and Growth Management 

K. Strive for Good Governance 

The following discussion identifies those themes most relevant to the proposed Project and 
discusses the consistency with related goals, objectives, and policies.  

A. Protect the Natural Environment  

Goal:  Maui County’s natural environment and distinctive open spaces will be preserved, 
managed, and cared for in perpetuity. 

Objective 1:  Improve the opportunity to experience the natural beauty and native biodiversity of the islands for 
present and future generations. 

c.  Policies: 

1.a. Perpetuate native Hawaiian biodiversity by preventing the introduction of invasive species, 
containing or eliminating existing noxious pests, and protecting critical habitat areas. 

5.3.4.1.1.c. Restore and protect forests, wetlands, watersheds, and stream flows, and guard 
against wildfires, flooding, and erosion. 

Discussion:  The proposed generator-tie line runs adjacent to the Kanaio NAR and the Auwahi 
Forest Restoration Project. These biologically sensitive areas were taken into account 
in the design of the generator-tie line. Complete avoidance of take of the four 
covered species is not possible; therefore, Auwahi Wind is currently preparing an 
HCP that will be available for public comment in 2011, and incorporated measures 
to minimize take of the covered species. These measures, including construction 
timing considerations, pre-construction surveys, selection of Project components, 
and siting considerations, are listed below. See Section 3.6 – Vegetation and Section 
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3.7 – Wildlife for more information. An FMP has been prepared (Appendix A) and, 
through a program of engineering, maintenance, and fuels management, the fire risk 
posed by the wind farm and the generator-tie line can be mitigated to acceptable 
levels (also see Sections 3.4 – Natural Hazards and 3.17 – Public Infrastructure and 
Services of this EIS).  

B. Preserve Local Cultures and Traditions 

Goal:  Maui County will foster a spirit of pono2 and protect, perpetuate, and reinvigorate its 
residents’ multi-cultural values and traditions to ensure that current and future 
generations will enjoy the benefits of their rich island heritage.  

Objective 1:  Perpetuate the Hawaiian culture as a vital force in the lives of residents. 

a.  Policy a: Protect and preserve access to mountain, ocean, and island resources for traditional 
Hawaiian cultural practices.  

Discussion:  Implementation of the proposed Project would not adversely affect existing access 
for cultural purposes. Most of the proposed Project would be built and operated on 
private land and access to the ocean and other areas would not change. See Section 
3.8 – Archaeological and Cultural Resources for more information. 

F. Strengthen the Local Economy 

Goal:  Maui County’s economy will be diverse, sustainable, and supportive of community 
values.  

Objective 4: Expand economic sectors that increase living-wage job choices and are compatible with community 
values.  

b.  Policy a: Support emerging industries, including the following:  

e. Renewable-energy industry; 

Discussion:  The proposed Project would help achieve this goal because it would bring renewable 
energy to Maui, directly contributing to state and county renewable energy goals. 
Construction would bring approximately $62.25 million into the local economy 
(approximately 45 percent of the overall expenditures). See Section 3.16 – 
Socioeconomic Characteristics for more information.  

                                                      
2 Pono is the Hawaiian word meaning goodness, uprightness, correct or proper procedure, excellence, or well-being (County of Maui 
2010c). 
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I.  Improve Physical Infrastructure 

Goal:  Maui County’s physical infrastructure will be maintained in optimum condition and 
will provide for and effectively serve the needs of the County through clean and 
sustainable technologies.  

Objective 3:  Significantly increase the use of renewable and green technologies to promote energy efficiency and 
energy self-sufficiency.  

c.  Policies:  

a. Promote the use of locally renewable energy sources, and reward energy efficiency. 

d.  Encourage small-scale energy generation that utilizes wind, sun, water, biowaste, and other 
renewable sources of energy. 

e.  Expand renewable-energy production. 

Discussion:  The proposed Project would help achieve this goal as it would expand the renewable 
energy production on Maui. See Section 3.17 – Public Infrastructure and Services for 
more information on the existing infrastructure and potential impacts.  

5.3.4.25.3.4.1 Draft Maui Island Plan 

―The Maui Island Plan is a blueprint that provides direction for future growth, the economy, social, 
and environmental decisions on the island through the year 2030‖ (County of Maui 2010b). Similar 
to the Countywide Policy Plan, the Maui Island Plan is intended to provide policy direction in areas 
related to population, heritage, natural hazards, economic development, housing, infrastructure and 
public facilities, and land use.  

Maui County Ordinance 3166 requires the Maui Island Plan (County of Maui 2010b) to identify key 
challenges and opportunities facing Maui County. One set of such challenges and opportunities 
identified was for wind energy:  

Maui has significant potential for wind energy development. View impacts and physical access 
present challenges to wind energy development on Maui, since many viable sites lie on high ridges. 
Wind energy may encounter fewer land use and zoning barriers than other types of renewable energy 
development. Zoning ordinances allow for wind energy development in State and County 
Agricultural districts; barring conflicting land uses, wind energy is likely to be allowable in rural 
districts. 

The following discussion identifies those areas most relevant to the proposed Project and discusses 
the consistency with related relevant goals, objectives, and policies.  

2. Heritage: Cultural resources, shoreline, reefs and nearshore waters, watersheds and streams, 
wildlife and natural areas, and scenic resources. 

Cultural Resources  

Goal 2.1:  An island that respects and protects archaeological and cultural resources while 
perpetuating diverse cultural identities and traditions.  
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Objective 2.1.1:  An island culture and lifestyle that complies with the Hawai`i State Constitution, Article 12 
Section 7, HRS 7-1. 

d.  Policy 2.1.1c: Ensure traditional public access routes, including native Hawaiian trails, 
are maintained for public use.  

Discussion:  The wind farm site and generator-tie line corridor are both on private lands. 
Although there is no public access through these areas, people in the surrounding 
communities are allowed access to the shoreline and other areas for cultural 
purposes. This would continue after implementation of the proposed Project.  

Objective 2.1.2:  A more effective planning and review process that incorporates the best available cultural 
resources inventory, protection techniques, and preservation strategies.  

e.  Policy 2.1.2a: Ensure that the island has a rich and up-to-date inventory of historic and 
archaeological resources and their cultural significance.  

f.  Policy 2.1.2b: Require development within Heritage Areas, as identified on Map #2-2 
to protect and conserve critical resources, including the area’s natural, cultural, scenic, and 
historic resources.  

Discussion:  As part of the proposed Project, an AIS and a CIA have been conducted. Copies 
of the reports are in Appendices E and F, respectively.  

Objective 2.1.3: Enhance the island’s historic, archaeological, and cultural resources. 

g.  Policy 2.1.3a: Identify and pursue the listing of properties and sites on State and 
National Register of Historic Places.  

Discussion:  The wind farm site contains numerous sites of cultural significance, as discussed 
in Section 3.8 – Archaeological and Cultural Resources. The Applicant would 
support any effort to pursue the listing of sites on the state and national registers 
of historic places.  

Wildlife and Natural Areas  

Goal 2.4:  Maui’s natural areas and indigenous flora and fauna will be protected.  

Objective 2.4.3: Greater protection of sensitive lands, indigenous habitat, and native flora and fauna.  

h.  Policy 2.4.3c: Promote innovative environmental planning and site planning standards 
that preserve and reestablish indigenous flora and fauna habitat.  

Discussion:  See Section 3.6 – Vegetation and Section 3.7 – Wildlife for details on potential 
impacts and mitigation measures related to native wildlife and sensitive areas.  

Scenic Resources  

Goal 2.5:  A beautiful island steeped in coastal, mountain, open space, and historically 
significant views that are preserved in perpetuity.  

Objective 2.5.2: Reduce impacts of development projects and public utility improvements on scenic resources.  

i.  Policy 2.5.2a: Enforce the policies and guidelines of the Special Management Area 
(SMA) regarding the protection of views.  
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Discussion:  Although the proposed Project would have a visual impact (see Section 3.13 – 
Visual Resources for more information), alternative energy sources such as wind 
are an integral part of meeting Maui County‘s renewable energy goals. An SMA 
Use Permit Application would be prepared and submitted for Maui County 
approval prior to Project implementation.  

4. Economic Development: Economic diversification, tourism, agriculture, emerging sectors, and 
small business development. 

Economic Diversification  

Goal:  A sustainable, diversified economy that provides full employment and a living wage.  

Objective 4.1.2:  Increase activities that support principles of sustainability.  

j.  Policy 4.1.2a: Support industries that are sustainable, and culturally and 
environmentally sensitive.  

Discussion:  In environmentally or culturally sensitive areas, the proposed Project was 
designed to have the least amount of impact possible. Many changes were made 
throughout the design process to avoid sensitive areas identified during field 
survey activities. Renewable energy projects contribute to Maui‘s economic and 
environmental sustainability, reducing the need for imported fossil fuels.  

Emerging Sectors  

Goal:  A diverse array of emerging economic sectors. 

Objective:  Increase efforts to develop emerging industries. 

k.  Policy 4.4.1b: Attract and assist industries to compete in high technology activities such as 
those related to renewable energy, green technologies, diversified agriculture, ocean sciences, health 
sciences, and other knowledge-based industries.  

Discussion:  The proposed Project would help achieve this goal because it would bring 
renewable energy to Maui, directly contributing to an increase in high technology 
activities such as those related to renewable energy.  

6. Infrastructure and Public Facilities: Solid waste, wastewater, water, transportation, parks, 
public facilities, schools and libraries, health care, energy, and harbors and airports.  

Energy  

Goal:  Maui will meet its energy needs through local sources of clean, renewable energy and 
through conservation.  

Objective:  Reduce fossil fuel consumption: using the 2005 consumption as a baseline, reduce by 15% in 2015; 
20% by 2020; and 30% by 2030.  

l.  Policy 6.10.1b: Support the establishment of new renewable energy facilities such as the 
Kaheawa Wind Farm and the Auwahi Wind Farm at appropriate locations provided that 
environmental, view plane and cultural impacts are addressed.  
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Discussion:  As noted in Policy 6.10.1b, the proposed Project is specifically included as one of 
the projects identified to assist the County of Maui in meeting its energy needs 
through a local source of clean, renewable energy, thereby reducing fossil fuel 
consumption.  

5.3.5 Community Plans 

The proposed Project is within the boundaries of Maui County‘s Hāna Community Plan, Makawao-
Pukalani Community Plan, and Kihei-Mākena Community Plan. The wind farm site and much of 
the generator-tie line are within the boundaries of Hāna Community Plan, which designates this area 
for agricultural use and preservation (Figure 5-3). Table 5-2 provides detail on each affected TMK 
and the associated community plan regions and designations.  
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Table 5-2. 
Community Plan Region and Designation 

Project 
Component 

Tax Map Key 
(TMK) 

Community Plan 
Region 

Community Plan 
Designation County Zoning 

Wind Farm Site 
(2) 1-9-001:006 (por.) 

Hāna Agriculture; 
Conservation 

Agriculture; Interim 

Generator-tie Line 
Corridor, 
Interconnection 
Substation 

(2) 1-9-001:006 (por.) 
Hāna Agriculture; 

Conservation 
Agriculture; Interim 

(2) 2-1-009:001 (por.) 
Makawao-Pukalani-

Kula 
Agriculture; 

Conservation 
Agriculture; Interim 

(2) 2-1-009:999 (por.) 
Makawao-Pukalani-

Kula 
Agriculture Road 

(2) 2-1-008:001 (por.) 
Makawao-Pukalani-

Kula 
Agriculture Agriculture 

Pāpaka 
Road/Construction 
Access Route 

(2) 2-1-002:001 (por.) 
Makawao-Pukalani-
Kula/ Kihei-Mākena 

Agriculture; 
Conservation 

Agriculture; Interim 

(2) 2-1-003-999 (por.)  
Makawao-Pukalani-

Kula 
Agriculture Agriculture 

(2) 2-1-002:002 (por.) 
Makawao-Pukalani-

Kula 
Agriculture; 

Conservation 
Agriculture; Interim 

(2) 2-1-003-050 (por.) 
Makawao-Pukalani-

Kula 
Agriculture Agriculture 

(2) 2-1-003-054 (por.) 
Makawao-Pukalani-

Kula 
Agriculture Agriculture 

(2) 2-1-004:006 (por.) 
Makawao-Pukalani-
Kula/ Kihei-Mākena 

Agriculture; 
Conservation; Park 

Agriculture; Interim 

(2) 2-1-004:016 (por.) 
Makawao-Pukalani-

Kula 
Agriculture Agriculture 

(2) 2-1-004:017 (por.) 
Makawao-Pukalani-

Kula 
Agriculture Agriculture 

(2) 2-1-004:018 (por.) 
Makawao-Pukalani-

Kula 
Agriculture Agriculture 

(2) 2-1-004:049 (por.) 
Makawao-Pukalani-
Kula/ Kihei-Mākena 

Agriculture; 
Conservation; Park 

Agriculture 

(2) 2-1-004:071 (por.) 
Makawao-Pukalani-

Kula 
Agriculture Agriculture 

(2) 2-1-004:106 (por.) 
Makawao-Pukalani-

Kula 
Agriculture Agriculture 

(2) 2-1-004:999 (por.) 
Makawao-Pukalani-
Kula/ Kihei-Mākena 

Agriculture; Park Agriculture 

(2) 2-1-005:023 (por.) 
Kihei-Mākena/ 

Makawao-Pukalani-
Kula 

Agriculture Agriculture 

(2) 2-1-005:030 (por.) Kihei-Mākena Agriculture Agriculture 

(2) 2-1-005:045 (por.) Kihei-Mākena Agriculture Agriculture 
(2) 2-1-005:055 (por.) Kihei-Mākena Agriculture Agriculture 

(2) 2-1-005:057 (por.) Kihei-Mākena Agriculture Agriculture 

(2) 2-1-005:077 (por.) 
Kihei-Mākena, 

Makawao-Pukalani-
Kula 

Agriculture Agriculture 

 
(2) 2-1-005:095 (por.) Kihei-Mākena Agriculture Agriculture 
(2) 2-1-005:100 (por.) Kihei-Mākena Agriculture Agriculture 
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Table 5-2. 
Community Plan Region and Designation 

Project 
Component 

Tax Map Key 
(TMK) 

Community Plan 
Region 

Community Plan 
Designation County Zoning 

(2) 2-1-005:108 (por.) 

Kihei-Mākena Agriculture, Park; 
Park (Golf Course), 

Business/ 
Commercial; Hotel; 
Multi-Family; Single-

Family 

Hotel/Motel; 
Business; 

Residential; Road; 
Agriculture; Open 

Space; Park 

(2) 2-1-008:131 (por.) Kihei-Mākena None Road and OS 
(2) 2-1-008:999 (por.) Kihei-Mākena None None 

 (2) 2-1-009:999 (por.) 
Makawao-Pukalani-

Kula 
Agriculture Road 

5.3.5.1 Hāna Community Plan 

The proposed Project would be located in the area covered by the Hāna Community Plan (Maui 
County Council 1994). The Community Plan contains goals that express the long-term vision of the 
Hāna community. These goals are related to land use, environment, cultural resources, economic 
activity, housing, urban design, physical infrastructure, social infrastructure, and government. The 
goals are supported by objectives and policies that specify general steps to achieve those goals. The 
plan also contains implementing actions that identify specific programs, project requirements, and 
activities necessary to achieve the goals. The Community Plan emphasizes the preservation of the 
natural beauty, cultural resources, and practices, and the character of the Hāna community, but also 
focuses on the land use and environmental resources of the entire district. The goals outlined in the 
plan aim to preserve Hāna‘s unique resources while providing its residents with economic 
opportunities.  

Many of the goals, objectives, and policies at the level of the Community Plan are similar to those in 
the Countywide Policy Plan and the Maui Island Plan, so attention has been paid to those 
specifically related to the Project component(s) within the boundaries of the Hāna Community Plan. 
The following discussion identifies those goals most relevant to the proposed Project and discusses 
the consistency with related relevant objectives and policies. 

Environment 

Goal:  Protection and management of Hana's land, water and ocean resources to ensure 
that future generations can enjoy the region's exceptional environmental qualities.  

Objectives and Policies:  

2.  Recognize residents' traditional uses of the region's natural resources which balance environmental protection 
and self-sufficiency. 

3.  Manage, protect, and where appropriate, restore areas which have significant indigenous flora and fauna 
habitat resource value. 

4.  Discourage water or land development and activities which threaten the biological diversity of the Hana region 
and degrade the existing quality of the region's (1) air and noise character, (2) marine, surface and ground 
water and (3) scenic resources and vistas. 

9.  Avoid development of flood prone areas, stream channels and gulches. 
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10.  Discourage development of geothermal sources or energy transmission line corridors within environmentally 
sensitive and archaeologically significant areas in the Hana Community Plan. 

Discussion:  As discussed in the Countywide Policy Plan and the draft Maui Island Plan 
(Sections 5.3.3.1 and 5.3.3.2, respectively), the proposed Project was designed to 
reduce impacts on sensitive resources to the extent possible. As part of the design 
process, special attention was given to the Kanaio NAR and the Auwahi Forest 
Restoration Project. See Sections 3.6 – Vegetation and 3.7 – Wildlife for more 
information. The proposed Project would not be in any flood-prone areas or 
impact any stream channels or gulches. Although the Hāna Community Plan 
discourages the development of energy transmission line corridors in 
environmentally and archaeologically sensitive areas, the proposed Project was 
designed to reduce impacts to these resources.  

Cultural Resources 

Goal:  Identification, preservation, protection, and where appropriate, restoration of 
significant cultural resources and practices, that provide a sense of history and 
identity for the Hana region.  

Objectives and Policies: 

1.  Identify, preserve and protect historically, archaeologically and culturally significant areas, sites, and features 
within the Hana District. 

2.  Acknowledge and respect family ancestral ties to cultural resources. 

3.  Encourage community stewardship of historic sites and provide for the curation of artifacts in the Hana 
region. 

6.  Encourage and protect traditional mauka and makai accesses for traditional cultural uses and practices. 

Discussion:  As discussed in the Maui Island Plan (Section 5.3.3.2), an AIS and a CIA were 
conducted for the proposed Project. Copies of these reports are in Appendices E 
and F, respectively. The wind farm site and generator-tie line corridor are both on 
private lands. Although there is currently no public access through these areas, 
people in the surrounding communities are allowed access over ‗Ulupalakua 
Ranch lands to the shoreline and other areas for cultural purposes. This would 
continue after implementation of the proposed Project. See Section 3.8 – 
Archaeological and Cultural Resources for more information.  

Physical Infrastructure 

Goal:  Timely and environmentally sensitive development and maintenance of 
infrastructure systems which protect and preserve the safety and health of the Hana 
region's residents and visitors, including the provision of domestic water, utility and 
waste disposal services, and effective transportation systems which meet the needs of 
residents and visitors while protecting the region's rural character.  

Objectives and Policies: 

All:  Ensure community participation, including resident Hawaiian, in all long-term infrastructure planning 
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Energy and Public Utilities:  15. Promote the environmentally and culturally sensitive use of renewable 
energy resources, like biomass, solar energy, and wind energy, in all sectors of 
the community. 

Discussion:  Throughout the planning process, the Applicant has been meeting with members 
of the community, including Native Hawaiians. Public meetings were held on the 
EISPN to receive community input on the proposed Project (see Chapter 7). As 
discussed under the Countywide Policy Plan and the draft Maui Island Plan, the 
proposed Project would help achieve this goal by expanding the renewable energy 
production on Maui.  

5.3.5.2 Makawao-Pukalani-Kula Community Plan 

The majority of the generator-tie line and Pāpaka Road would be located in the area covered by the 
Makawao-Pukalani-Kula Community Plan (Maui County Council 1996). Like the plans for the 
surrounding communities, the Makawao-Pukalani-Kula Community Plan contains goals that express 
the long-term vision of the community. The goals are supported by objectives and policies that 
specify steps to achieve the goals. The plan also contains implementing actions that identify specific 
programs, project requirements, and activities necessary to achieve the goals. The overall plan seeks 
to balance future growth and development in a manner reflective of the rural/agricultural character 
of the region. In particular, it stresses the protection of the region‘s open space and the character of 
the various communities.  

The following discussion identifies those goals most relevant to the proposed Project and discusses 
the consistency with related relevant objectives and policies. Many of the goals, objectives, and 
policies at the Community Plan level are similar to those in the Countywide Policy Plan and the draft 
Maui Island Plan; therefore, attention is paid to those specifically related to the proposed Project 
component(s) within the boundaries of the Makawao-Pukalani-Kula Community Plan. It should be 
noted that the proposed Project activities, such as the upgrades to Pāpaka Road, would cause only 
short-term disturbances during construction and therefore would retain the character of the 
surrounding community.  

Environment 

Goal:  Protection of Upcountry’s natural resources and environment as a means of 
preserving and enhancing the region’s unique beauty, serenity, ecology, and 
productivity, in order that future generations may enjoy and appreciate an 
environment of equal or higher quality.  

Objectives and Policies: 

1.  Preserve environmental resources by maintaining important agricultural lands as an integral part of the open 
space setting in each community.  

2.  Recognize agricultural lands as an essential ingredient to the Upcountry atmosphere.  

3.  Recognize and protect rare, endangered and unique biological resources in the region.  

6.  Preserve the existing visual, noise, odor and air quality characteristics found in agricultural/rural 
neighborhoods of the Makawao-Pukalani-Kula region.  

Discussion:  Implementation of the proposed Project would not adversely impact the existing 
ranching operations and would be consistent with agricultural land uses. As 
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discussed under both the Countywide Policy Plan and the draft Maui Island Plan, 
unique biological resources were given special attention during project design. See 
Sections 3.6 – Vegetation and 3.7 – Wildlife for more information. Although 
there would be a visual impact, and some noise would emanate from the wind 
farm site, areas impacted would be minimal due to the remote location of the 
wind farm site. See Sections 3.11 – Noise and Section 3.13 – Visual Resources, for 
noise contours and visual simulations.  

Cultural Resources 

Goal: The identification, preservation and where appropriate, restoration and promotion of 
cultural resources and practices which reflect the rich and diverse heritage found in 
the Upcountry region.  

Objectives and Policies: 

1.  Recognize the importance of historically and archaeologically sensitive sites, both known and undiscovered, and 
encourage their preservation and protection.  

2.  Support public and private efforts to inventory, evaluate, classify, register, and protect, as appropriate, cultural 
resources to increase public knowledge of the region’s rich and diverse cultural character.  

7.  Promote distinct cultural resources as an identifying characteristic of the region.  

8.  Protect the visual integrity of upcountry cultural landscapes 

Discussion:  As discussed under the Countywide Policy Plan, the draft Maui Island Plan, and 
the Hāna Community Plan, historically and archaeologically sensitive sites were 
identified and incorporated into project design to the extent possible. See Section 
3.8 – Archaeological and Cultural Resources for more information. Visual 
integrity is recognized as an important resource, therefore, layout of the wind 
farm and design of the generator-tie line took this into account. See Section 3.13 – 
Visual Resources for a description of the potential impacts.  

Physical Infrastructure 

Goal:  The timely and environmentally sensitive development and maintenance of 
infrastructure systems which protect and enhance the safety and health of 
Upcountry’s residents and visitors, including the provision of domestic water, utility 
and waste disposal services, and effective transportation systems which meet the 
needs of residents and visitors while maintaining the region’s rural character.  

Objectives and Policies: 

Drainage 

1. Respect and preserve natural drainageways as part of good land development practices and recognize their 
value as open-space corridors.  

Energy 

1. Promote conservation and efficiency as the energy resource of first choice.  

Implementing Action: Study and identify opportunities, including tax incentives, for developing alternative 
energy sources such as wind, biomass, solar and water driven electricity in the Upcountry 
region.  
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Discussion: Facilities would be designed to minimize changes to naturally existing topography 
and drainage and to ensure that storm water would be conveyed away from 
structures and directed to the designated drainage systems. See the Preliminary 
Drainage Report in Appendix C. As discussed under the Countywide Policy Plan 
and the Maui Island Plan, the proposed Project would help achieve this goal by 
expanding the renewable energy production on Maui. 

5.3.5.3 Kihei-Mākena Community Plan 

A small portion of the generator-tie line, Pāpaka Road, and the interconnection substation would be 
in the area covered by the Kihei-Mākena Community Plan (Maui County Council 1998). Like the 
plans of neighboring communities, the Kihei-Mākena Community Plan expresses the goals of the 
community. The plan goals are supported by objectives and policies that specify steps to achieve the 
goals. The plan also contains implementing actions that identify specific programs, project 
requirements, and activities necessary to achieve the goals. The community plan stresses three 
planning themes: (1) the provision of needed public facilities and infrastructure, (2) the preservation 
and enhancement of significant natural resources, and (3) the enhancement of neighborhoods. 
Proposed Project activities within the boundaries of the Kihei-Mākena Community Plan are limited 
in that most of the impacts would be during construction and would take place on privately owned 
land within the agricultural zoning district. 

Environment 

Goal:  Preservation, protection, and enhancement of Kihei-MakenaMākena’s unique and 
fragile environmental resources. 

Objectives and Policies: 

b.  Preserve, protect, and restore unique natural areas with significant conservation values.  

c.  Require that new shoreline development respect shoreline resources and maintain public access.  

h. Encourage such land uses as would serve to reduce hazardous fire conditions in the developed community plan 
areas. 

Discussion:  See Sections 3.6 – Vegetation and 3.7 – Wildlife for information on potential 
impacts to conservation efforts. Public access to the shoreline will not be 
impacted by the project. An FMP has been developed and would be implemented 
prior to the start of construction, reducing the potential threat of fire resulting 
from the proposed Project.  

Cultural Resources 

Goal:  Identification, preservation, enhancement, and appropriate use of cultural resources, 
cultural practice, and historic sites that: 

b.  preserves and protects native Hawaiian rights customarily and traditionally exercised for subsistence, cultural, 
and religions purposes in accordance with Article XII, Section 7, of the Hawaii State Constitution, and the 
Hawaii Supreme Court's PASH opinion, 79 Haw. 425 (1995). 

Objectives and Policies: 

d.  Protect those areas, structures and elements that are a significant and functional part of Hawaii’s ethnic and 
cultural heritage. 
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g.  Recognize and respect family ancestral ties to certain sites.  

Implementing Action:  b. Require development projects to identify all cultural resources located within or 
adjacent to the project area, prior to application, as part of the County development 
review process. Further require that all proposed activity include recommendations to 
mitigate potential adverse impacts to cultural resources, including site avoidance, 
adequate buffer areas and interpretation. Particular attention should be directed toward 
the southern areas of the planning region. 

Discussion:  See Section 3.8 – Archaeological and Cultural Resources for more information on 
the potential impacts and proposed mitigation measures related to cultural and 
archaeological resources.  

Economic Activity 

Goal:  A diversified and stable economic base which serves resident and visitor needs while 
providing long-term resident employment. 

Objectives and Policies: 

c.  Encourage research, development, and use of alternate energy sources. 

Discussion:  Implementation of the proposed Project would assist Maui County in meeting its 
energy needs through a local source of clean, renewable energy, thereby reducing 
fossil fuel consumption. 

Physical and Social Infrastructure 

Goal:  Provision of facility systems, public services and capital improvement projects in an 
efficient, reliable, cost effective, and environmentally sensitive manner which 
accommodates the needs of the Kihei-MakenaMākena community, and fully support 
present and planned land uses, especially in the case of project district 
implementation. Allow no development for which infrastructure may not be available 
concurrent with the development's impacts. 

Drainage 

Objectives and Policies: 

a.  Design drainage systems that protect coastal water quality by incorporating best management practices to 
remove pollutants from runoff. Construct and maintain, as needed, sediment retention basins and other best 
management practices to remove sediments and other pollutants from runoff. 

Discussion:  See Preliminary Drainage Report in Appendix C. 

Energy and Public Utilities 

Objectives and Policies: 

d.  Promote environmentally and culturally sensitive use of renewable energy resources like biomass, solar, wind, 
and hydroelectric energy in all sectors of the community. 

Discussion:  As mentioned above, the proposed Project would assist Maui County in meeting 
its energy needs through a local source of clean, renewable energy, thereby 
reducing fossil fuel consumption.  
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5.4 REQUIRED PERMITS FOR PROJECT DEVELOPMENT 

The permits or approvals that are or may be required for the proposed Project are presented in 
Table 5-3. 

Table 5-3. 
Permits and Approvals Required for the Auwahi Wind Farm Project 

Permit or Approval  Responsible Agency Status 

Chapter 343 EA/EIS Maui County Planning Department/Planning 
Commission 

In progress 

NEPA Compliance1/ U.S. Fish and Wildlife Service To be completedIn 
progress 

Habitat Conservation Plan  U.S. Fish and Wildlife Service 
State of Hawai‗i, DLNR, DOFAW 

In Progress 

Conservation District Use Permit State of Hawai‗i, DLNR, Office of Conservation 
and Coastal Lands (OCCL) 

To be completed 

National Historic Preservation Act 
Section 106 Compliance 

State of Hawai‗i, DLNR, State Historic 
Preservation Division 

To be completed 

Clean Water Act Compliance (Sections 
401/402/404) 

State of Hawai‗i, Department of Health, Clean 
Water Branch / U.S. Army Corps of Engineers 

To be completed, as 
necessary 

Special Management Area Use Permit Maui County Planning Department/Planning 
Commission 

To be completedIn 
progress 

Shoreline Setback Assessment/Activity 
Assessment 

Maui County Planning Department/Planning 
Commission 

Not Applicable 

Maui County Special Use Permit Maui County Planning Department/Planning 
Commission 

To be completedIn 
progress 

Request for Use of State Lands 
(Easement) 

State of Hawai‗i, DLNR, Land Management 
Division 

To be completed 

Incidental Take Permit U.S. Fish and Wildlife Service To be completed 

Incidental Take License State of Hawai‗i, DLNR, DOFAW To be completed 

Use and Occupancy Agreement HDOT To be completed 

County Right-of-Way Approval County of Maui, Department of Public Works To be completed 

HPUC Approval of Power Purchase 
Agreement 

Public Utilities Commission To be 
completedApproved June 
15, 2011 

Notice of Proposed Construction of 
Alteration 

Federal Aviation Administration To be completedNotice 
filed May 27, 2011 

Noise Permit HDOH To be completed 

Air Permit HDOH To be completed 

Moving Permits HDOT and County of Maui, Development 
Services Administration 

To be completed 

Flood Development Permit County of Maui, Department of Planning, 
Zoning Administration and Enforcement 
Division. 

To be completedNot 
Applicable 

Grading/Building and Other 
Construction Permits 

Various To be completed 

Well Construction and Pump 
Installation Permit 

State of Hawai‗i, DLNR, Commission on Water 
Resource Management 

To be completed 

1/ NEPA compliance is triggered by a federal action, which in the case of this Project would be the issuance of an Incidental Take 
Permit by the USFWS. 
DLNR = Department of Land and Natural Resources EA = environmental assessment 
DOFAW = Division of Forestry and Wildlife EIS = environmental impact statement 
HDOH = Hawai‗i State Department of Health HDOT = Hawai‗i State Department of Health 
HPUC = Hawai‗i Public Utilities Commission NEPA = National Environmental Policy Act 

 



 

 

 

6.0 OTHER HRS 343 REQUIREMENTS 



 

 

 



 

AUGUST 2011 FINAL ENVIRONMENTAL IMPACT STATEMENT, AUWAHI WIND FARM 6-1 

6.0 OTHER HRS 343 REQUIREMENTS 

The content requirements for an EIS are defined in HAR § 11-200-17. Most of these components 
are addressed throughout the EIS, although below they are clearly identified and discussed in 
distinct sections.  

6.1 SECONDARY AND CUMULATIVE IMPACTS 

In all resources areas evaluated, neither secondary impacts nor significant cumulative impacts would 
result from construction or operation of the proposed Project. Significant secondary population and 
economic impacts are not anticipated to result from construction or operation of the proposed 
Project. While some beneficial secondary impacts are likely, such as short-term increase in jobs, 
wages, and economic output, these impacts are not expected to last into the O&M phase of the 
proposed Project. Secondary impacts to land use are not anticipated because ‗Ulupalakua Ranch 
would continue to use the Auwahi parcel for cattle pasture as it has done for decades. Similarly, 
secondary impacts to natural communities, air quality, and water quality are not likely. Impacts to 
these resources are described in Chapter 3 of this EIS. 

Because much of the proposed Project lies within the Maui Coastal Land Trust Conservation 
Easement, future development near the proposed Project is limited. Although the construction and 
operation of the proposed Project have the potential to contribute to cumulative impacts to sensitive 
state and federal protected species, the mitigation for the proposed Project and other proposed or 
operational wind farms on Maui (Kaheawa II and Kaheawa I, respectively), would collectively 
provide a net benefit to those species. Cumulative impacts are addressed for each resource presented 
in Chapter 4 of this EIS. 

6.2 RELATIONSHIP BETWEEN SHORT-TERM USES AND LONG-TERM 
PRODUCTIVITY  

Wind energy is an abundant, infinitely renewable resource. Generation and integration of wind 
energy into the electric grid decreases fossil fuel consumption, thereby reducing GHG emissions, 
particulate-related health effects, and other forms of pollution associated with coal or diesel fuel 
electric generation. As proposed, the Project could provide 78,500 megawatt-hours per year 
(MWh/year) of electricity to MECO‘s grid, enough to provide electricity to approximately 6,600 
households.  

The proposed Project would provide economic benefits by contributing to the local economy, 
generating new jobs, and providing a stable, long-term source of tax revenue for the state and 
county. Short-term beneficial impacts would occur from implementing the proposed Project. The 
projected construction expenditures for the new facilities would marginally increase employment 
and income in the ROI for the duration of construction and would have a short-term beneficial 
impact. The power generated by the wind farm would be sold to MECO under a long-term, set base 
price contract with fixed annual escalation providing long-term price stability for consumers. 

The WTG manufacturer, Siemens, has a proven record of reliable performance over the longterm 
long term. In California, Siemens installed over 1,100 turbines between 1983 and 1990, with 97 
percent still in operation today (Siemens AG 2009). The nacelle design of the model selected for this 
Project, the Siemens 3.0 MW WTG, is compact and lighter, and has 50 percent fewer moving parts 
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relative to other turbines of similar power generation capabilities. It does not require additional on-
site assembly. These design features increase the function and reliability of the turbine. Turbine 
blades are made in one piece from fiberglass-reinforced epoxy resin in a single production step. As a 
result, there are no glue joints, which helps minimize the risk of environmental effects on the blade 
(Siemens AG 2010). 

The proposed Project would demonstrate how renewable energy uses can coexist with agricultural 
and ranching uses in rural Maui. Development and operations of the proposed Project would allow 
the majority of the Auwahi parcel to remain as open space. The Maui County Hāna Community 
Plan‘s objectives and policies include preserving open space and coastal vistas by ―discouraging 
linear development along the highways‖ (Maui County Council 1994). While the proposed Project is 
not entirely a linear development, it would alter the scenic vistas and the qualities of ―old Hawai‗i‖ in 
the area. The Hāna Community Plan objectives and policies also include ―promoting the 
environmentally and culturally sensitive use of renewable energy resources, like biomass, solar 
energy, and wind energy, in all sectors of the community‖ (Maui County Council 1994). The 
proposed Project would help accomplish these objective and policies.  

The proposed Project would not foreclose future options on the Auwahi Parcel. Most of the 
proposed Project lies within the Maui Coastal Land Trust Conservation Easement, and the potential 
for future development is unlikely. Much of the area affected by the proposed Project is currently 
grazed pastureland. Although cattle grazing would be precluded during construction, ‗Ulupalakua 
Ranch would continue to use the parcel for cattle pasture during Project operations. While not only 
maintaining active cattle ranching operations and preserving the livelihood of ‗Ulupalakua Ranch‘s 
employees, operations of the proposed Project are expected to increase the efficiency and 
productivity of ranching operations through the use of new access roads within the wind farm site. 

6.3 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF 
RESOURCES 

Construction and operations of the proposed Project does not preclude other uses on the land. At 
the end of the approximately 20-year life of the proposed Project, there are several options that 
could be implemented. New electric generation facilities could be constructed and the PPA re-
negotiated, or existing facilities could be removed and the land returned to its original condition to 
the extent possible. See Section 2.1.8 for information on decommissioning and restoration. 

6.3.1 Use of Non-Renewable Resources 

Construction of the proposed Project would require the use of non-renewable resources used in the 
manufacturing of Project components, construction materials, and fuel consumed during 
construction and O&M of the proposed Project. However, to the extent feasible, construction waste 
would be recycled. As Project components wear out, they could also be recycled to the extent 
feasible. Recycling could also be implemented when the Project is decommissioned to retrieve and 
reuse resources. 

6.3.2 Potential for Environmental Accidents 

The potential for an environmental accident is low. As discussed in Section 3.10 – Hazardous and 
Regulated Materials and Wastes, mitigation measures are proposed to reduce adverse environmental 
impacts. The Applicant would prepare an HMWMP that details proper procedures for storing, 
using, and disposing of hazardous and regulated materials and wastes. The HMWMP would include 
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emergency response procedures. The Applicant would prepare and implement an SPCC Plan, in 
accordance with 40 CFR Part 112. The SPCC Plan would detail spill prevention, response, 
containment, reporting, and cleanup measures; and include worker training requirements, inspection 
protocols, and emergency procedures. In addition, a Site Safety Handbook would be prepared and 
implemented. Implementation of these measures and standard industry BMPs would reduce the 
potential for an environmental accident. 

6.4 ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED 

There is a potential for adverse impacts to archaeological and cultural resources that cannot be 
avoided, although proposed Project design changes have greatly reduced these impacts. Per HRS § 
6E (Historic Preservation), consultation with the SHPD, Maui Island Burial Council, and other 
interested parties is ongoing. In addition, there is a potential for adverse impacts to threatened and 
endangered bird species. Measures are being taken to reduce these impacts and applicable 
consultations are underway with the DOFAW and USFWS.  

6.5 RATIONALE FOR PROCEEDING 

The addition of wind-generated energy would diversify Maui‘s power supply and contribute to the 
state‘s energy independence and security, as well as help to meet the state‘s established regulatory 
requirements and initiatives. In addition, the proposed Project would provide redundancy in the 
electric grid. 

6.6 UNRESOLVED ISSUES 

6.6.1 Archaeological and Cultural Resources 

The AIS was accepted by the SHPD on June 27, 2011 (see Appendix E of this EIS). As mentioned 
above, the potential impacts to archaeological and cultural resources are currently being assessed. 
Per HRS § 6E (Historic Preservation), consultation with the SHPD, Maui Island Burial Council, and 
other interested parties is ongoing. This process will be completed prior to Project implementation.  

6.6.2 Hydrology and Water Resources 

It still being determined whether water from an off-site source would be trucked in or if an on-site 
well will be constructed. If an on-site well is constructed, applicable permitting and agency 
coordination would occur. Appendix C includes a hydrogeology and water well development report. 

6.6.3 Wildlife Resources 

As previously identified, the potential incidental impacts to threatened or endangered wildlife species 
and associated mitigation measures are currently being assessed in cooperation with the USFWS and 
DOFAW while developing the HCP. An ITP/ITL will be obtained from the USFWS and DOFAW 
prior to Project implementation. 
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7.0 CONSULTED PARTIES 

7.1 CONSULTATION 

Early coordination meetings with agencies, ‗Ulupalakua Ranch, and neighboring communities began 
in 2007 when this Project was first proposed by SWE. Sempra acquired Auwahi Wind Energy, LLC 
in October 2009 and resumed coordination and consultation meetings.  

The list of parties consulted before and during the development of the EISPN/EA and EIS is 
presented below in Table 7-1. 

Table 7-1. 
Consulted Parties 

Agency/Entity Contact Name 

U.S. Fish and Wildlife Service Mr. Bill Standley 
Ms. Dawn Greenlee  
Ms. Patrice Ashfield 
Mr. Jeff Newman 

U.S. Army Corps of Engineers Mr. Farley Watanabe 

Federal Aviation Administration Stacey Kaopuiki, Kahului Airport Tower Manager  
Cheryl Tsutsuse, Honolulu Airports District Office 
Representative  
Flight Standards District Office 

U.S. Geological Survey Jim Jacobi 

State of Hawai‗i, Department of Land and 
Natural Resources (DLNR) 

Mr. William Aila, Chairperson 
Ms. Laura Thielen, Chairperson 
Mr. Russell Tsuji, Deputy Director 

State of Hawai‗i, DLNR, Office of 
Conservation and Coastal Land (OCCL) 

Mr. Sam Lemmo, Administrator 
Mr. Michael Cain, Planner 
Ms. K. Tiger Mills, Planner 

State of Hawai‗i, DLNR, Land Division Ms. Charlene Unoki  
Mr. Daniel Ornellas 
Mr. Gary Martin 

State of Hawai‗i, DLNR, Division of Forestry 
and Wildlife (DOFAW) 

Mr. Scott Fretz 
Ms. Sandee Hufana 
Mr. Paul Conry  
Ms. Lauren Goodmiller 

State of Hawai‗i, DLNR, Historic 
Preservation Division 

Ms. Melissa Kirkendall  
Ms. Jenny Pickett 
Ms. Patti Conte 
Ms. Morgan Davis 

State of Hawai‗i, DLNR, Commission on 
Water Resource Management 

Mr. Ken Kawahara, Deputy Director 
Ms. Lenore Ohye, Hydrologist  

State of Hawai‗i, DLNR, Division of State 
Parks 

Ms. Lauren Tanaka 
Mr. Dan Quinn 
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Table 7-1. 
Consulted Parties 

Agency/Entity Contact Name 

State of Hawai‗i, Department of Business, 
Economic Development and Tourism 
(DBEDT) 

Mr Theodore Liu, Director 
Mr Richard Lim, Director 
Mr. Bill Parks  
Mr. Maurice Kaya 
Ms. Maria Tome 
Mr. Josh Strikler 
Ms. Malama Minn 
Ms. Andrea Gill 

State of Hawai‗i, DBEDT, Land Use 
Commission 

Mr. Tony Ching, Executive Officer 
Mr. Dan Davidson, Executive Officer 
Mr. Josh Strikler 

State of Hawai‗i, Department of Hawaiian 
Homelands (DHHL) 

Ms. Linda Chinn 
Ms. Leolani Kini 
Mr. Todd Gray 

State of Hawai‗i, Department of 
Transportation (HDOT) 

Mr. Dean Yogi, Right-of-Way Manager 

HDOT, Maui Division Office Mr. Ferdinand Cajigal 

HDOT - Harbors Division Mr. Stephan Pfister 
Mr. Duane Kim 

State of Hawai‗i, Office of Hawaiian Affairs Mr. Jerome Yasuhara 
Mr. Kai Markell 

University of Hawai‗i (ESRC) Dr. Cliff Morden, Assistant Professor, Botany 
Jim Harrison, former Executive Director, Environmental 
Pat Hart, Assistant Professor, Natural Sciences 

University of Hawai‗i, Maui Campus Chancellor Clyde Sakamoto 

State of Hawai‗i, Department of Hawaiian 
Home Lands  

Mr. Micah Kane 
Mr. Todd Gray 
Ms. Noel Akamu 
Ms. Julie-Ann Cachola 
Ms. Linda Chinn 
Ms. Carolynn Darr 

State of Hawai‗i Legislators Senator Roz Baker 
Senator Kalani English 
Senator Shan Tsutsui 
Representative George Fontaine 
Representative Gil Keith-Agaran 
Representative Joe Souki 
Representative Kyle Yamashita 

County of Maui, Office of the Mayor Mayor Alan Arakawa 
Mr. Randy Piltz 
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Table 7-1. 
Consulted Parties 

Agency/Entity Contact Name 

County of Maui, Department of Planning Mr. William Spence 
Ms. Robyn Loudermilk, Planner 
Mr. Clayton Yoshida, Planning Program Administrator 
Mr. Paul Fasi  
Ms. Ann Cua 
Mr. Jeff Hunt 
Mr. Francis Huriso 
Ms. Kathleen Ross Aoki 
Mr. Joe Prutch 

Maui County Council Mr. Danny Mateo, Chair 
Mr. Michael Molina, Vice-Chair 
Ms. Gladys Baisa 
Mr. Joseph Pontanilla 
Ms. Elle Cochran 
Mr. Michael White 
Mr. Robert Carroll 
Mr. Michael Victorino 
Mr. Don Couch 
Mr. Riki Hokama 

County of Maui, Office of Economic 
Development  

Ms. Deidre Tegarden, Economic Development 
Coordinator 
Mr. Victor Reyes, Energy Commissioner 
Mr. Doug McLeod, Energy Commissioner 

County of Maui, Department of Management Mr. Kalvin Kobayashi, Energy Coordinator 

County of Maui, Zoning Administration and 
Enforcement Division 

Mr. Aaron Shinmoto, Planning Program Administrator 
Mr. Frances Cerezo, Planner 

County of Maui, Public Works Mr. David Goode 
Ms. Leslie Otani 
Mr. Milton Arakawa 
Mr. Michael Miyamoto 
Mr. Ralph Nagamine 

County of Maui, Department of Water 
Supply 

Mr. Paul Meyer 

County of Maui, Department of 
Environmental Management 

Mr. Kyle Ginoza 

Ranch Employees Mr. Sumner Erdman 
Mr. Kaimi Kona‗aihele 
Mr. Jimmy Gomes 



7.0 Consulted Parties 

7-4 FINAL ENVIRONMENTAL IMPACT STATEMENT, AUWAHI WIND FARM AUGUST 2011 

Table 7-1. 
Consulted Parties 

Agency/Entity Contact Name 

Community Groups / Individuals Kula Community Association 
Wailea Community Association 
Makena Homeowners Association 
Maui Tomorrow 
Ka ‗Ohana O Kahikinui 
Kapono'ai Molitau 
Sustainable Living Institute of Maui 
Maui Cultural Lands 
Leeward HaleakalaHaleakalā Watershed Partnership 
Maui Chamber of Commerce 
Maui Hotel & Lodging Association 

 

7.2 EISPN/EA DISTRIBUTION 

The parties listed below in Table 7-2 were provided a copy of the EISPN/EA for review during the 
30-day public comment period, which began on March 23, 2010, and ended on April 22, 2010, 
following the notice of availability published in the OEQC‘s Environmental Notice on March 23, 2010.  

Table 7-2. 
EISPN/EA Distribution List 

Federal Agencies/Legislature Maui County Agencies 

U.S. Fish and Wildlife Service, Pacific Islands 
Office 
National Park Service 
U.S. Senator Akaka 
U.S. Senator Inouye 

Office of the Mayor 
Maui County Council 
Department of Economic Development 
Department of Environmental Management 
Department of Housing and Human Concerns 
Department of Parks and Recreation 
Planning Department 
Department of Public Works 
Department of Transportation 
Department of Water Supply 

State of Hawai‘i Agencies Community Organizations 

Department of Business, Economic Development 
and Tourism 
Coastal Zone Management Program 
Office of Hawaiian Affairs 
Department of Health, Clean Water Branch 
Department of Land and Natural Resources 
Historic Preservation Division 
University of Hawai‗i, Maui Campus 
 

Auwahi Reserve 
Blue Planet Foundation 
Hui Mākena Alanui 
Kahikinui Homeowners Association 
Kihei Community Association 
Kula Community Association 
Leeward Haleakalā Watershed Restoration 
Partnership 
Mākena Homeowners Association 
Maui Chamber of Commerce 
Maui Contractors Association 
Maui Cultural Lands 
Maui Economic Development Board 
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Table 7-2. 
EISPN/EA Distribution List 

Maui Hotel and Lodging Association 
Maui Meadows Neighborhood Association 
Maui Native Hawaiian Chamber of Commerce 
Maui Tomorrow 
Na Kupuna O Maui 
Sierra Club 
South Maui Sustainability 
Sustainability Club of Maui Community College 
Sustainable Living Institute of Maui 
The Nature Conservancy 
U.S. Green Building Council—Hawai‗i Chapter 
Wailea Community Association 

State Legislature Businesses/Business Organizations 

Representative Bertram 
Representative Carroll 
Representative Morita 
Representative Yamashita 
Senator Baker 
Senator English 
Senator Gabbard 

Kiefer & Garneau 
Nonie Toledo & Associates 
Yamamoto & Settle 

Landowners Individuals 

A&B Wailea 
Dowling Company, Inc. 
Hawai‗i State Department of Hawaiian Homelands 
Hawai‗i State Department of Land and Natural 
Resources, Land Division 
Haleakalā Ranch 
Honuaula Honua‗ula Partners 
Pāpaka Road Landowners 
Rush Moore, LLP 
Tadeschi Winery 
‗Ulupalakua Ranch 

Les Kuloloio 
Charles Maxwell 
Earl Moehler 
 

Libraries Other 

Hawai‗i State Library 
Maui Community College Library 

City and County of Honolulu, Mayor‘s Office 
Hawaiian Electric Company 
Hawaiian Electric Industries, Inc. 
Hawai‗i Carpenters Union 
International Brotherhood of Electrical Workers 
Local 1186—Maui 
International Longshore and Warehouse Union 
Laborers Union 
Maui Electric Company 
Operators Engineers Union 
Pacific Resource Partnership 
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7.3 COMMENTS RECEIVED ON EISPN/EA  

Two public meetings were held during the EISPN/EA comment period. One was held on April 21, 
2010, in Kihei at Kamali‗i Elementary School from 6:00 to 8:00 p.m. The second meeting was held 
on April 22, 2010, at ‗Ulupalakua Ranch from 5:30 to 7:30 p.m. In addition to the public meetings, a 
media advisory was sent out on April 6, 2010. The parties listed in Table 7-3 provided comments on 
the EISPN/EA, either in writing or verbally, at one of the public meetings. Copies of the comment 
letters and responses are included in Appendix J. Summaries of the oral testimonies given at both 
public meetings and the individual responses are also included in Appendix J.  

Table 7-3. 
EISPN/EA Comments 

Name of Commenter, Title Agency/Organization 

Grant Adams Community Member 

Mario Bonofiglio Community Member 

Leo Caire Community Member 

Tom Croly Community Member 

David Doyle Community Member 

Dana Gibson Community Member 

Netra Halperin Community Member 

Mary Hertz Community Member 

Tiana Malia Higa  Community Member 

Sam Hironaka Community Member 

Mark Hyde Community Member 

Terri Kauai Community Member 

Jacob Lindsey Community Member 

Shelley Maddigon Community Member 

Jacob Mau Community Member 

Judith Michaels Community Member 

Richard Michaels Community Member 

Earl Moehler  Community Member 

David Mogilefsky Community Member 

Randy Piltz Community Member 

Mark Rooney Community Member 

Larry Stevens Community Member 

Wanda Transfiguracion Community Member 

Ray VanWagner Community Member 

Susan Wyche Community Member 

Irene Bowie, Executive Director Maui Tomorrow 

Dick Mayer, Planning Committee Chair Kula Community Association 

Don Medeiros, Director Maui County Dept. of Transportation 

Milton M. Arakawa, AICP, Director Maui County Dept. of Public Works 

Cheryl K. Okuma, Director Maui County Dept. of Environmental Management 

Wayde T. Oshiro, Housing Administrator Maui County Dept. of Housing and Human Concerns 

Tamara Horcajo, Director Maui County Dept. of Parks & Recreation 

Jeffrey K. Eng, Director Maui County Dept. of Water Supply 

Charlene Unoki, Asst. Administrator Hawai‗i State Dept. of Land and Natural Resources, Land 
Division (includes comments from Office of Conservation 
and Coastal Land, Water Resources Commission, Historic 
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Table 7-3. 
EISPN/EA Comments 

Name of Commenter, Title Agency/Organization 

Preservation Division, Engineering Division). 

Alec Wong, P.E., Chief Hawai‗i State Dept. of Health, Clean Water Branch 

Brennon T. Morioka, Ph.D., P.E., Director Hawai‗i State Department of Transportation 

Clyde Nāmu‗o, CEO Hawai‗i State Office of Hawaiian Affairs 

 

7.4 DRAFT EIS DISTRIBUTION 

The parties listed below in Table 7-4 were either provided a copy of the Draft EIS or a notice of 
availability letter containing information on how to obtain a copy of the Draft EIS. A 45-day public 
comment period began on March 8, 2011, and ended on April 21, 2011, following the notice of 
availability published in the OEQC‘s Environmental Notice on March 8, 2011.  

Table 7-4. 
Draft EIS Distribution List 

Federal Agencies/Legislature Maui County Agencies 

U.S. Fish and Wildlife Service, Pacific Islands 
Office 
National Park Service 
U.S. Senator Akaka 
U.S. Senator Inouye 
U.S. Representative Colleen Hanabusa 

Office of the Mayor 
Maui County Council 
Department of Economic Development 
Department of Environmental Management 
Department of Housing and Human Concerns 
Department of Parks and Recreation 
Planning Department 
Department of Public Works 
Department of Transportation 
Department of Water Supply 

State of Hawai‘i Agencies Community Organizations 

Department of Business, Economic Development 
and Tourism 
Office of Hawaiian Affairs 
Department of Health, Clean Water Branch 
Department of Land and Natural Resources 
Department of Transportation 
Historic Preservation Division 
 
Notice of Availability only 
University of Hawai‗i, Maui Campus 
Coastal Zone Management Program 
  
 

Ka ‗Ohana O Kahikinui 
Leeward Haleakalā Watershed Restoration 
Partnership 
Maui Tomorrow 
 
Notice of Availability only 
Blue Planet Foundation  
Hui Mākena Alanui  
Kihei Community Association  
Kula Community Association  
Mākena Homeowners Association  
Maui Chamber of Commerce  
Maui Contractors Association  
Maui Cultural Lands  
Maui Economic Development Board  
Maui Hotel and Lodging Association  
Maui Meadows Neighborhood Association  
Maui Native Hawaiian Chamber of Commerce  

Na Kupuna O Maui  
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Table 7-4. 
Draft EIS Distribution List 

Sierra Club  
South Maui Sustainability  
Sustainability Club of Maui Community College  
Sustainable Living Institute of Maui  
The Nature Conservancy  
U.S. Green Building Council—Hawai‗i Chapter  
Wailea Community Association  

State Legislature Businesses/Business Organizations 

Notice of Availability only 
Representative Bertram  
Representative Carroll  
Representative Morita  
Representative Yamashita  
Senator Baker  
Senator English  
Senator Gabbard  

Notice of Availability only 
Kiefer & Garneau   
Nonie Toledo & Associates  
Yamamoto & Settle  

Landowners Individuals 

Hawai‗i State Department of Land and Natural 
Resources, Land Division 
‗Ulupalakua Ranch 
 
Notice of Availability Only 
A&B Wailea  
Dowling Company, Inc.  
Hawai‗i State Department of Hawaiian Homelands  
Haleakalā Ranch  
Honua‗ula Partners  
Pāpaka Road Landowners  

Notice of Availability Only 
Les Kuloloio  
Charles Maxwell  
 
In addition, all individuals who commented on the 
EA/EISPN or attended a public meeting and 
provided contact information received a notice of 
availability.  

Libraries Other  

Hawai‗i State Library 
Maui Community College Library 

Notice of Availability Only 
Hawaiian Electric Company  
Hawai‗i Carpenters Union  
International Brotherhood of Electrical Workers 
Local 1186—Maui  
International Longshore and Warehouse Union  
Laborers Union  
Maui Electric Company  
Operators Engineers Union  
Pacific Resource Partnership  

 

7.5 COMMENTS RECEIVED ON THE DRAFT EIS 

Two public meetings were held during the Draft EIS comment period. One was held on April 12, 
2011, in Kihei at Lokelani Intermediate School. The second meeting was held on April 31, 2011, at 
‗Ulupalakua Ranch. In addition to the public meetings, a media advisory was sent out on April 6, 
2010. The parties listed in Table 7-5 provided comments on the Draft EIS, either in writing or 



7.0 Consulted Parties 

AUGUST 2011 FINAL ENVIRONMENTAL IMPACT STATEMENT, AUWAHI WIND FARM 7-9 

verbally, at one of the public meetings. Copies of the comment letters and responses are included in 
Appendix K. Summaries of the oral testimonies given at both public meetings and the individual 
responses are also included in Appendix K.  

Table 7-5. 
Draft EIS Comments 

Name of Commenter, Title Agency/Organization 

Akini Akuni Community Member 

Bud and Grace Allan Community Member 

James E. Allard Community Member 

Merilyn Bean Community Member 

Jeremy Butler Community Member 

Charles S. Cannon Community Member 

Carol A. Clawson and Milford A. Leal Community Member 

Tom Croly Community Member 

E. Thomas Coopat, Jr. Community Member 

Chuck Decoitte Community Member 

Jimmy Gomes Community Member 

Yoshitaka and Satoko Hata  Community Member 

Kenneth Hawkins Community Member 

Sam Hironaka Community Member 

Brett Kobar Community Member 

Robert E. Lloyd Community Member 

Lloyd Lukens Community Member 

Edward Manley Community Member 

Linda Manry Community Member 

Jacob Mau Community Member 

Charlie Maxwell Community Member/Cultural Consultant 

David and Jeannette McKinley Community Member 

Judith Michaels Community Member 

Richard Michaels Community Member 

David and Maryanne Moe Community Member 

Ron Montgomery Community Member 

C. Moreton Community Member 

Anita Nixon Community Member 

James Nixon Community Member 

Gerald T. Olson Community Member 

John Philpin Community Member 

James and Dolores Rowell Community Member 

Franklin Russell Community Member 

Erik Scheller Community Member 

Ted Sheppard Community Member 

Bob Spaulding Community Member 

Larry Stevens Community Member 

Arthur Tai Community Member 

Arthur G. and Janis W. von Thaden Community Member 

Ann Walsh Community Member 

Bob Whitsitt Community Member 
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Table 7-5. 
Draft EIS Comments 

Name of Commenter, Title Agency/Organization 

Karen Williams Community Member 

Dick Mayer, Planning Committee Chair Kula Community Association 

Irene Bowie, Executive Director Maui Tomorrow 

Bud Pikrone Wailea Community Association 

Cynthia A. Stiles, Assistant State Soil Scientist U.S. Department of Agriculture  

Gordon Wong Federal Aviation Administration, Honolulu Airports 
District Office 

Rob Parsons, Executive Assistant for 
Environmental Concerns 

Maui County, Mayor‘s Office 

William R. Spence Maui County Dept. of Planning 

 Maui Planning Commission 

Erik Frederickson, Chair Maui County Cultural Resources Commission 

Michael M. Miyamoto, Deputy Director Maui County Dept. of Environmental Management 

Glenn T. Correa, Director Maui County Dept. of Parks & Recreation 

David C. Goode, Director Maui County Dept. of Public Works 

JoAnne Johnson Winer,  Maui County Dept. of Transportation 

David Taylor, P.E., Director Maui County Dept. of Water Supply 

Charlene Unoki, Asst. Administrator State of Hawai‗i, Department of Land and Natural 
Resources, Land Division (includes comments from 
Aquatic Resources Division, Engineering Division, and 
Commission on Water Resource Management 

Reid K. Siarot, State Land Surveyor State of Hawai‗i, Department of Accounting and General 
Services  

Gary A. Yabuta, Chief of Police Maui County Police Dept. 

Avelina Cabais Maui County Zoning Administration and Enforcement 
Division 

Rebecca Alakai, Senior Planner Hawai‗i State Dept. of Health, Office of Environmental 
Quality Control 

Alec Wong, P.E., Chief Hawai‗i State Dept. of Health, Clean Water Branch 

Edward T. Teixeira, Vice Director Hawai‗i State Dept. of Civil Defense 

Daryn A. Yamada, Acting Program Manager Hawai‗i State Dept. of Health, Indoor Radiological Health 
Branch 

Wilfred K. Nagamine, Manager Hawai‗i State Dept. of Health, Clean Air Branch 

Patti Kitkowski, District Environmental 
Health Program Chief 

Hawai‗i State Dept. of Health 

Glenn M. Okimoto, Ph.D, Director of 
Transportation 

Hawai‗i State Department of Transportation 

Clyde Nāmu‗o, CEO Hawai‗i State Office of Hawaiian Affairs 

Philip Moravcik University of Hawai‗i, Mānoa, Water Resources Research 
Center, Environmental Center 

Kyle Tamori, Staff Engineer Maui Electric Company 

Charles M. Head, General Manager The Fairmont Kea Lani 

Bill Countryman, General Manager Wailea Beach Marriott Resort and Spa 

Thomas Goergen, President Wailea Beach Villas Board of Directors 

Sanford M. Skaggs, Vice President Wailea Fairway Villas 

Betty Kay Anderson, President  Makena Surf Board of Directors 
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Table 7-5. 
Draft EIS Comments 

Name of Commenter, Title Agency/Organization 

Daniel Stark, CEO Stark Foundations 

 

7.6 OTHER OUTREACH EFFORTS  

The Applicant has undertaken a comprehensive local public affairs strategy for the development of 
the proposed Project. Taking into account the diversity of the population as well as the proposed 
Project‘s overall size, scope, and potential impact, it has been imperative to engage in community 
outreach and education through a variety of methods. In addition to the public meetings discussed 
above, a Web page has been developed (http://semprageneration.com/auwahi.htm) that features 
general Project information. A brochure has been created containing information regarding the 
proposed Project‘s energy output, a timeline, a map of the area, and a detailed outline of how wind 
energy works. This brochure has been distributed to interested parties at stakeholder meetings as 
well as larger community events. Sempra Generation has been an advisor to the Electricity Working 
Group of the Hawai‗i Clean Energy Initiative since 2009. Sempra Generation was a sponsor and 
participant at both the 2009, and 2010, and 2011 Asia Pacific Clean Energy Summit. On Maui, 
Sempra Generation was a sponsor of the 2010 and 2011 Maui Economic Development Board‘s Ke 
Alahele Education Fund Benefit Dinner and the 2011 Hawai‗i State Association of Counties 
Conference. In addition, Sempra Generation has supported the reforestation efforts of the Leeward 
Haleakalā Watershed Restoration Partnership since 2010. 
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8.0 LIST OF PREPARERS 

This EIS was prepared by Tetra Tech. The following is a list of those involved in the preparation of 
the EIS and their respective roles and experience. Reviews and input were provided by Mitch 
Dmohowski, Tom Jennings, and Dan Hyatt of Sempra Generation; and Leilani Pulmano and 
Kivette Koeppe of Munekiyo & Hiraga, Inc. 

Tetra Tech, Inc. 
737 Bishop Street, Suite 3020 
Honolulu, Hawai‘i 96813  
(808) 533-3366 

Tetra Tech EC, Inc. 
1750 SW Harbor Way, Suite 400 
Portland, Oregon 97201 
(503) 221-8636 

 

 

Name  Role Degree/School 
Years of  

Experience 

Management Team 

Alicia Oller Auwahi Wind 
Project Program 
Manager 

BA, Biology, Maryville College 

MS, Ecology, University of Tennessee 

22 

Anna Mallon EIS Lead; also 
Socioeconomic 
Characteristics, 
Regulatory Context 
/ Consistency with 
Plans and Policies 
Other HRS 343 
Requirements 

BA, Communication Studies, University of 
California, Santa Barbara 

12 

Connie Farmer Project Principal 
and EIS Senior 
Review 

MS, Cultural and Biological Resources 
Management, Miami University 

32 

Susan Carstenn EIS Senior Review PhD, Systems Ecology and Environmental 
Science, University of Florida 

M.Ed., Science Education, University of 
Florida  

BS, Education, University of Florida 

17 

Stephanie Frazier EIS Support MS, Evolution, Ecology and Organismal 
Biology, Ohio State University 

BS, Zoology, Ohio State University 

14 

George Redpath EIS Support MS, Ecology, University of California, 
Davis 

BS, Fish and Wildlife Biology, University of 
California, Davis 

34 

Brita Woeck EIS Support; also 
Biological Resources 

MS, University of Missouri-Columbia 

BS, University of Washington 

9 
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Name  Role Degree/School 
Years of  

Experience 

Interdisciplinary Team 

Emmy Andrews Hazardous Materials  

Hydrology and 
Water Resources 

Soils 

MS, Environmental Management, 

University of San Francisco 

BA, Art and Art History, Duke University 

7 
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Executive Summary 
 
Auwahi Wind Energy, LLC (Auwahi Wind Energy) has proposed constructing and operating a wind farm, 
generator  tie‐line,  an  interconnection  substation  and  associated  infrastructure  on  lands  owned  by 
Ulupalakua Ranch on the Island of Maui.  Adding wind turbines, electrical and other infrastructure, and 
additional  human  presence  all  potentially  increase  the  fire  risk.    Implementation  of  this  Fire 
Management Plan (FMP) is intended to mitigate this fire threat. 
 
The  FMP  analyzes  available  pertinent  information  including  fuel  conditions,  weather  and  climate 
conditions,  fire history of Maui,  terrain,  firefighter  access,  and other  factors.    Through  a program of 
engineering, maintenance, and fuels management, the fire risk posed by the Auwahi Wind Farm and the 
associated infrastructure can be mitigated to acceptable levels.  Mitigation measures include education 
of Auwahi Wind Farm employees of the fire risk, standard regular maintenance of all wind turbine and 
electrical  components,  fuels  reduction  in high priority  areas  via  grazing,  construction of  firebreaks  in 
high priority areas, and construction of a water source for aerial resources and ground based firefighters 
near high priority areas.  The FMP also establishes the responsibilities of each stakeholder. 
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I hereby acknowledge that I understand the contents of this FMP and agree to implement the provisions 
herein: 
 
 
 
    ___________________________________________________  Date:  _____________ 
    Name 
    Auwahi Wind Energy 
 
 
 
    ___________________________________________________  Date:  _____________ 
    Sumner Erdman 
    President 
    Ulupalakua Ranch 
 
 
 
    ___________________________________________________  Date:  _____________ 
    Name 
    Construction Manager 
    Company Name 
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1. Introduction	

1.1. Setting	
The  Auwahi Wind  Farm  Project,  as  proposed  by  Auwahi Wind  Energy,  consists  of  the  following 
elements:  the  wind  farm  site,  the  generator  tie‐line,  the  interconnection  substation,  and 
reconfiguration  of  Papaka  Road.    The  project will  be  located  primarily  on  private  property,  the 
majority of which is owned by Ulupalakua Ranch (Figure 1).  The wind farm site is located entirely on 
land  owned  by  Ulupalakua  Ranch.    The  wind  farm  will  consist  of  8  to  15  wind  turbines.    The 
generator tie‐line is also located on Ulupalakua Ranch property, although it crosses Pi‘ilani Highway, 
which  is within  a Maui County  easement,  and  Kula Highway, which  is owned by  the  State.    The 
generator  tie‐line  will  be  14.4  kilometers  (km)  (9  miles  (mi))  in  length.    The  interconnection 
substation is sited on Ulupalakua Ranch property at the terminus of the generator tie‐line.  Papaka 
Road will be used  to  transport  construction materials  and  crosses  a  total of  14 parcels, most of 
which are owned by Ulupalakua Ranch.  Four of the parcels are jointly owned by Ulupalakua Ranch 
and  the State, one  is  jointly owned by Ulupalakua Ranch and another private party, and  two are 
owned entirely by ATC Makena Holdings, LLC.  Papaka Road is 7.4 km (4 mi) in length. 

 
Areas  to  be  developed  include  a  wind  farm  site,  generator  tie‐line  corridor,  interconnection 
substation  site,  facilities  infrastructure,  and  roadway  improvements  for  construction  access.  
Development areas span an array of vegetation types and moisture regimes.  The wind farm site and 
the  interconnection  substation  site  are  characterized  by  low moisture  and  introduced  perennial 
grasses.   The generator  tie‐line  corridor  traverses varying moisture  regimes  ranging  from  roughly 
500 millimeters (mm) (20  inches (in)) to almost 1,000 mm (39  in) annually that support  introduced 
perennial grasslands, introduced deciduous shrublands, introduced dry forest, and small patches of 
native subalpine dry shrublands.  Papaka Road traverses very dry moisture regimes at low elevation 
populated by introduced perennial grasslands, introduced deciduous shrublands, and introduced dry 
forest.  Elevation ranges from approximately 180 meters (m) (591 feet (ft)) at the wind farm site to 
roughly 1,200 m (3,937 ft) at the highest point of the generator tie‐line corridor, then back down to 
approximately 180 m at the interconnection substation site.  The western end of Papaka Road lies at 
23 m (75 ft).  Topography varies widely across the sites to be developed as the volcanic lava origins 
have created diverse micro‐topographies, but overall, slopes vary from 10% to over 40%. 

1.2. 		Stakeholders	

1.2.1. Auwahi	Wind	Energy	
Auwahi Wind  Energy  is  the  proponent  of  the  wind  farm  project  and  is  responsible  for  its 
construction,  operations,  and  maintenance.    Auwahi  Wind  Energy  is  also  responsible  for 
implementation  of  this  Fire  Management  Plan  (FMP).    Auwahi  Wind  Energy  will  work  in 
coordination with Ulupalakua Ranch  to ensure  the  fire mitigation measures  identified by  this 
FMP are properly implemented. 

1.2.2. Ulupalakua	Ranch	
Ulupalakua Ranch owns the  land on which the wind farm, the  interconnection substation, and 
most of  the generator  tie‐line will be built.   Ulupalakua Ranch will work  in  coordination with 
Auwahi Wind Energy to maintain fire mitigation measures defined by this FMP. 
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1.2.3. State	of	Hawai‘i	Department	of	Land	and	Natural	Resources	
The State of Hawai‘i Department of Land and Natural Resources (DLNR) manages land adjacent 
to Ulupalakua Ranch and a  small portion of  land adjacent  to  the proposed generator  tie‐line 
including an adjacent Natural Area Reserve (NAR).  This land could potentially be affected in the 
unlikely event of a wildfire. 

1.2.4. State	of	Hawai‘i	Department	of	Hawaiian	Homelands	
The State of Hawai‘i Department of Hawaiian Homelands (DHHL) owns considerable acreages of 
land  to  the east of  the project area.   Though highly unlikely,  it  is possible  this  land  could be 
affected by a wildfire. 

1.2.5. Leeward	Haleakalā	Watershed	Restoration	Partnership	
The  Leeward Haleakalā Watershed Restoration Partnership  (LHWRP) has worked  closely with 
Ulupalakua Ranch  to establish  two  restoration  areas on Ulupalakua Ranch Property.   A  great 
deal  of  time  and  effort  has  been  expended  to  plant  trees,  remove  non‐native  species,  and 
collect native seeds in these areas (LHWRP 2010).  They both could potentially be affected in the 
unlikely event of a wildfire. 

1.2.6. Neighboring	Private	Land	Owners	
A number of privately owned land parcels could potentially be affected in the unlikely event of a 
wildfire.  The largest of these parcels are owned by Haleakalā Ranch to the north of Ulupalakua 
Ranch and WCPT/GW Land Associates LLC to the west. 

1.3. Goals	and	Objectives	
The goal of this FMP is to successfully mitigate the fire risk posed by construction and operation of 
the Auwahi Wind Farm through a program of engineering, fuels management, and pre‐suppression 
fire fighting coordination, including the risk to federally and state‐protected species. 
 
The objectives of this plan are: 
 

1. Use engineering and maintenance of the wind farm infrastructure and generator tie‐line to 
limit  fire  ignitions  from  the wind  farm  infrastructure  to  an  average  of  less  than  one  per 
decade. 

2. Use best management practices to minimize the probability of ignitions during construction. 
3. Limit potential fire spread to  less than 6.7 meters per minute (m/min) (20 chains per hour 

(ch/hr)) under 90th percentile weather and fuel conditions at the “pinch point” where the 
generator  tie‐line passes  through a narrow area between  the NARS  land and  the Auwahi 
Forest Restoration Project. 

4. Within the generator tie‐line pinch point, create a series of firebreaks and  implement fuels 
management to prevent fire spread into the NAR and the Auwahi Forest Restoration Project 
under 90th percentile weather and fuel conditions. 

1.4. Fire	Management	Plan	Updates	
This FMP shall be updated annually from the time construction of the Auwahi Wind Farm begins to 
its completion.   After construction  is completed,  this FMP  shall be updated once every  five years 
throughout the life of the Auwahi Wind Farm.  The FMP shall also be reviewed after every fire and 
updated as necessary to incorporate lessons learned.  
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2. Data	Analysis	

2.1. Weather	
The areas to be developed span a wide range of elevations, each with their own weather conditions.  
Climate  data  does  not  exist  for  all  areas within  the  project  area.    However,  there  are weather 
stations in the areas of interest that provide sufficient climate data for the scope of this plan.  Areas 
of  focus  are  the  wind  farm  site,  the  pinch  point  along  the  generator  tie‐line,  and  the  power 
interconnection  substation.    Available weather  station  data was  utilized  to  provide  insights  into 
climatic variables that affect fire. 
 
Period of  record data was acquired  for a number of weather stations within and near  the project 
areas.    Only  two  of  these  provided  a  full  suite  of  meteorological  data.    Given  that  weather 
conditions, particularly moisture regimes, change substantially over very short distances in Hawai‘i, 
this leaves some room for uncertainty in the weather conditions that occur throughout the project 
area.   However,  the critical  locations of  the pinch point and wind  farm site are well documented, 
though  periods  of  record  are  short,  meaning  long  term  trends  and  annual  variability  remain 
unknown. 
 
Wind monitoring heights varied between  stations.   We used  corrective  factors  to adjust  for wind 
friction with surface  features and vegetation to give estimates of wind speeds at 6.09 m  (20  ft), a 
standard height used for most fire weather observations. 

2.1.1. Wind	Farm	Site	
The  wind  farm  site  includes  a  meteorological  tower  (hereafter  'met  tower')  that  holds 
instrumentation  at  30 m  (98  ft)  and  48 m  (157  ft)  above  the  ground.    The met  towers  are 
primarily designed to measure various wind attributes and they do not record relative humidity.  
We utilized wind and temperature data from the 30 m height from the 'Maui 3' met tower. 
 
Temperature  is  relatively  constant  throughout  the  year  (Figure  2).    Winds  are  strongly 
dominated by the easterly trade winds with wind blowing directly from the east over 40% of the 
time (Figure 3).  Winds from the west are exceedingly rare. 

2.1.2. Pinch	Point	
A weather station maintained by the University of Hawai‘i has been in place within the Auwahi 
Forest  Restoration  Project  since  2001.    This  station  is  ideally  located  to  provide  weather 
information  for  the  pinch  point  along  the  generator  tie‐line  (Figure  6).    The  station  stands 
approximately  2 m  (6.6  ft)  and  records  a  full  array  of  climate  variables.   Wind  speeds were 
corrected to approximate speeds at 6.09 m (20 ft). 
 
Temperature  and  relative  humidity  are  relatively  constant  throughout  the  year  (Figure  5).  
Minimum relative humidity  is high, with average minimums near or above 60%.   Precipitation 
shows a marked dry  season  from  June  through August.   Wind  speeds are  comparable  to  the 
wind farm site, though the wind direction is more variable with a larger northerly component. 
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2.1.3. Interconnection	Substation	
There are no weather  stations with a  full  suite of weather variables near  the  interconnection 
substation.   We utilized data  from  the Makena Golf Course weather  station, approximately 7 
kilometers (km) (4.4 miles (mi)) to the southwest of the interconnection substation, which only 
records  daily  values  for  temperature  and  precipitation.    Wind  and  relative  humidity  are 
unknown in this location. 
 
As at the other weather stations, temperature is relatively constant throughout the year, though 
it is substantially warmer in this locale.  Precipitation is sparse in the summer months with less 
than 20 mm (0.9 in) per month falling from June through August on average.  There is no wind 
data available for this site. 
 
Figure 7.  Monthly average temperature and precipitation from the Makena Golf Course weather station. 

 

2.2. Fuels	

2.2.1. Fuel	Type	
Fuels vary by elevation and moisture regime (Figure 8).  Low elevation sites are characterized by 
pyrophytic  non‐native  grasses  interspersed  with  patches  of  shrublands  and  small  treelands.  
Trees and shrubs in these locales will not contribute significantly to fire spread though they may 
pose some fire containment issues.  
 
Upper elevations  receive more moisture  and  are  characterized by extensive  stands of  kikuyu 
grass (Pennisetum clandestinum).  Kikuyu is a perennial, rhizomatous, mat forming grass.  Kikuyu 
produces thick beds of herbaceous fuels capable of carrying wildfire.  As elevation and moisture 
increase, kikuyu grass is able to produce more biomass.  During times of drought, these fuels can 
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become desiccated and pose a wildfire hazard.  Most of the kikuyu grass on Ulupalakua Ranch is 
frequently grazed, minimizing the fire threat. 
 
The  higher  elevations  also  harbor  remaining  patches  of  native  trees  and  shrubs.    The  native 
vegetation  is  also  capable  of  carrying wildfire,  particularly  pukiawe  (Styphelia  tameiameiae).  
This shrub  is quite flammable and when mixed with a grass fuelbed, as  is the case here,  it can 
produce substantial fire containment difficulties due to torching and spotting. 
 
There are  stands of a  variety of eucalyptus  species  scattered  throughout  the western half of 
Ulupalakua Ranch.   While fires  in these timber stands are difficult to contain due to the heavy 
fuel load, flammability of the fuels and ease with which the tree canopy becomes involved in the 
fire,  the  stands  are  isolated  and  are  located  in  areas where  they  do  not  threaten  important 
resources other than the timber itself. 

2.2.2. Fuel	Load	
We measured  kikuyu  grass  fuel  loads  at  three  randomly  located  plots  within  and  near  the 
generator  tie‐line corridor  (Figure 6).   Each plot consisted of a single 100 m  transect with  five 
fuels  sampling  quadrats  evenly  spaced  along  the  transect.    Our  results  (Table  1)  indicate  a 
pattern  of  increasing  fuel  load  with  increasing  elevation.    This  pattern  is  not  statistically 
significant primarily because of the limited number of samples, but professional judgment of the 
author as well as the ranch owner both support the trend.  We collected data from a fourth plot 
(plot  12) which was  sited  inside  the  State NAR  land  at  1,156 m  (3792  ft) where  no  grazing 
occurs.   This plot had a  fuel  load of 18.0 Megagrams per hectare  (Mg/ha)  (8.1  tons per acre 
(t/ac)), much higher  than  any of  the plots  located on Ulupalakua Ranch  lands,  indicating  the 
importance of grazing to maintaining lower fuel loading. 
 
Table 1.  Kikuyu grass fuel load data.   
Transect #  Fuel Load (Mg/ha)  Elevation (m) 
1  5.7  867 
2  11.7  951 
3  12.4  1011 
12  18.0  1159 
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2.4. Values	at	Risk	

2.4.1. Ulupalakua	Ranch	
The majority of  lands to be developed and at risk of fire are within Ulupalakua Ranch property 
(Figure  1).    Ulupalakua  Ranch  occupies  roughly  8,094  hectares  (ha)  (20,000  acres  (ac))  and 
operates on approximately 7,285 ha (18,000 ac) of that area.  The Ranch runs 2,300 brood cows 
in its pastures.  Calving occurs during winter, spring, and summer to concur with production of 
the various ecosystems found on the ranch properties (UR 2010).  Ulupalakua Ranch depends on 
their  lands  to provide  the  forage needed  to produce  the high quality beef  for which  they are 
known.  The development of the Auwahi Wind Farm will pose a wildfire risk to the ranch lands 
and, should a fire occur, could have negative effects on the  land's productivity.   The generator 
tie‐line  corridor  represents  the most  extensive  fire  risk  because  of  its  length.    The  nine‐mile 
corridor  passes  through  a  number  of  pastures  and  areas  of  high  forage  production  which 
potentially could be negatively affected by fire. 

2.4.2. Kanaio	NAR	
The State of Hawai‘i owns  land  immediately adjacent to the generator tie‐line corridor  (Figure 
1).   The Kanaio NAR was established  in 1990 to protect areas of native dry tropical forest and 
shrubland (Medeiros et al 1993) and is currently being expanded to include a large area of State 
land  to  the  north  of  the  currently  designated  area.    A  biological  survey  published  in  1993 
(Medeiros et al) identified three endangered native vegetative communities: `A`ali`i (Dodonaea) 
lowland  shrublands,  Lama  (Diospyros)  forest,  and Wiliwili  (Erythrina)  forest.    Several  species 
listed under the Endangered Species Act occur within the NAR.  These species are protected by 
federal  law.   Any area burned  in the Kanaio NAR would severely  impact  the native vegetation 
and  listed  species  occurring  there  and  likely  result  in  increased  dominance  of  non‐native 
perennial grasses. 

2.4.3. Auwahi	Restoration	Areas	
The Auwahi Forest Restoration Project is considered a high value property for its ecological and 
cultural significance.   Since 2000, over 127 public and private volunteer  trips have  resulted  in 
over  2,888  volunteers donating  a  total of over 10  years worth of  labor  to help plant  60,621 
native  plants  (ARR  2010),  giving  an  indication  of  the  importance  of  this  project  to  the  local 
community.    The  Auwahi  Forest  Restoration  Project  lies  adjacent  to  the  State  NAR  on 
Ulupalakua  Ranch  property  in  two  small  parcels.    These  are  remnants  of  biologically  diverse 
native  forest  that  have  been  restored  by  planting  native  species,  fencing  out  mammalian 
herbivores,  and  controlling non‐native  species.    The proposed  route of  the  generator  tie‐line 
skirts along the western edge of the Auwahi parcel before  it turns west and heads back down 
the mountain (Figure 1). 
 
Beginning in 1997, the Leeward Haleakala Watershed Restoration Partnership was created.  It is 
a partnership between  landowners, government  resource managers and  scientists  to develop 
methods  in which to restore the unique and dwindling dryland forest ecosystem before  it was 
lost  entirely  (Madeiros  2006).    Since  that  time,  a  substantial  effort  has  been  undertaken  to 
restore and improve the native forest within fenced exclosures.   
  
Historically,  this  area  had  been  considered  to  be  one  of  the  most  biologically  rich  native 
Hawaiian ecosystems.   Currently,  less than 5% of the native dryland forest ecosystem remains 
on Maui (Medeiros & vonAllmen 2006) and the Auwahi parcel  is an especially diverse example 
of  these  remnants.    The  native  forest  has  experienced  varying  levels  of  habitat  destruction, 
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grazing by ungulates,  competition  from  invasive plants, and wildfires.   Because of  the  severe 
reduction of native forest cover, actions were taken to preserve the Auwahi parcel.  The Auwahi 
parcel  was  fenced  in  1997  to  exclude  ungulates  in  order  to  examine  potential methods  of 
restoring  the  native  ecosystem.    In  addition  to  excluding  ungulates  the  four  acre  parcel was 
weeded  of  kikuyu  grass  (Pennisetum  clandestinum),  broadcast  seeded  and  outplanted  with 
nursery  stock of native  species.   The experimental  restoration methods  tested  in  the Auwahi 
parcel have yielded unassisted natural establishment of seedlings and saplings of native shrub‐
tree species. 
 
Since the treatments have been applied, the exclosure has provided refugia for five endangered 
plant  species.    The  Auwahi  parcel  has  also  protected  two  species  of  native  tree,  a`e 
(Zanthoxylum  hawaiiense)  and  alani  (Melicope  knudsenii), with  the  alani  tree  being  the  only 
known survivor  in  its natural setting on Maui or Kaua`i.   The non‐native kikuyu grass that once 
covered over 70% of the ground now only covers 5% and native shrubs and trees are predicted 
to increase in dominance.  The increase of native shrubs and trees will also harbor native shade‐
tolerant understory species that rely on the micro climate created by native overstory species. 
 
These exclosures define one side of the pinch point and lie within 50 m (164 ft) of the proposed 
generator tie‐line at the nearest point and 213 m (699 ft) at the furthest point.  The NAR defines 
the other side.  The area between the State NAR land and the Auwahi Forest Restoration Project 
was originally, and  still  is, used as a means  to move cattle  from one  side of  the  ranch  to  the 
other. 

2.4.4. Private	Lands	
There is minimal risk to private land holdings, but it is worth noting that a large fire could burn 
off of Ulupalakua Ranch lands and onto private land.  The greatest risk is posed by construction 
traffic on Papaka Road.  It passes through and very close to several private land holdings and the 
very dry climate in this area makes the probability of an ignition high. 

2.5. Risk	Analysis	
Fuels throughout nearly all of Ulupalakua ranch are grazed regularly, reducing fuel loads though the 
possibility of a wildfire is still present.  At low elevations where bunch grasses predominate and the 
mat forming Kikuyu grass  is absent, grazing also helps to reduce  fuel continuity,  leaving clumps of 
grass rather than a continuous bed of vegetation.  Grazing is a vital fire mitigation measure and no 
major changes in the grazing regime are expected at this time. 
 
Kikuyu grass is a major component of the vegetation within the project area.  A study of kikuyu grass 
by Blackmore and Vitousek (2000) found that ungrazed kikuyu grass produced 770 grams per square 
meter (g/m2) (3.4 t/ac)) of biomass that was up to approximately 27 centimeters (cm) (10.6 in) deep.  
The  resulting  fuel  loads  were  modeled  to  determine  flame  lengths  and  rate  of  spread.    They 
determined that ungrazed kikuyu could carry capable of covering greater than 75 ha (173 ac) after 
one hour.  They also tested grazed kikuyu areas where they found fuel loads of 229 g/m2 (1 t/ac)that 
were unable to carry fast‐spreading fires, though they could still carry fires that could to burn 1.4 ha 
(3.5 ac) in an hour. 
 
We sampled fuels at several sites near the most important values at risk.  Fuel loads at Ulupalakua 
ranch are  typically higher  than  those we  sampled due  to drought  conditions during  the  sampling 
period.   Thus, they are also generally higher than the grazed grass measurements documented by 
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Blackmore and Vitousek and we can assume fire behavior would be somewhat more vigorous as a 
result.    However,  even  substantial  increases  in  fire  behavior  from  the  values  calculated  by 
Blackmore and Vitousek would not pose serious containment challenges. 

2.5.1. The	Tropical	Grass/Fire	Cycle	
The non‐native perennial grasslands that are found throughout the areas to be developed have 
a  strong  relationship with  fire.    They  produce  copious  biomass  that, when  dried  by  lack  of 
moisture, provides substantial fuels to carry wildfire.   Fires often burn through these fuels and 
into native vegetation.  When this occurs, the native plant species, which are poorly adapted to 
wildfire when compared  to  their non‐native competitors, almost never recover entirely.   They 
do not regenerate as quickly or vigorously as many of the non‐native species.  This allows non‐
native  species  to  establish  or  reestablish  communities  in  burned  areas where  native  plants 
previously dominated.   Usually two to three successive fires  is sufficient to completely remove 
native  species  from  the  system  and  as  a  result,  there  are  almost  no  instances where  a  fire 
burning in a native ecosystem is considered acceptable. 

2.5.2. Wind	Farm	Site	
Ignition  probability  from  the  wind  turbines  is  close  to  zero.    Though  there  is  no  reporting 
requirement for fires in wind turbines, it is typical to report fires to the manufacturer.  This is in 
the  turbine  owner's  interest  as  each  turbine  represents  a  substantial  financial  investment.  
Auwahi Wind Energy  is  considering  three possible wind  turbines,  two  from  Siemens and one 
from GE.   Siemens has never  received a  report  from anywhere  in  the world of a  fire  in  the a 
nacelle of the type being considered for the Auwahi Wind Farm.  These turbines include smoke 
detectors, a  substantial  lightning protection  system, and  the  temperature of key  components 
are monitored at all times.  One of the Siemens turbines includes a design that does not require 
a gearbox, reducing the possibility of a fire even further.  The GE designed turbine is widely used 
and over 15,000 of them have been installed in the past 10 years.  During this time period, there 
were four reported fires representing a fire probability of 0.027%.  GE fixed the problem in 2004 
and since then there have been no reported fires.  The GE turbines have similar fire prevention 
measures to the Siemens design. 
 
Many locations within the wind farm site will not carry fire for extended distances due to a lack 
of contiguous fuels.  The rocky substrate prevents a continuous cover of grasses and herbaceous 
plants.   Shrub  fuels are more evenly distributed but  lack  the density necessary  to carry a well 
organized  fire.   Fires  in  this area are  likely  to creep and  finger  through  the  fuels,  seeking out 
areas  with more  fuel,  flaring  up momentarily,  then  lying  back  down  to  smolder  their  way 
forward  again.    While  unpredictable,  these  types  of  fires  do  not  typically  pose  major  fire 
suppression challenges except under the worst conditions. 
 
Additionally,  the  predominant winds  blow  out  of  the  east  at  this  site  and will  push  the  vast 
majority of fires to the west where they will be halted by a large lava flow with insufficient fuel 
to carry fire. 
 
To the north  is Pi‘ilani Highway, which provides quick access to the area and a logical firebreak 
to  prevent  fires  from  moving  upslope.    There  are  also  several  existing  4x4  roads  within 
Ulupalakua Ranch south of Pi‘ilani Highway and more roads will be constructed for construction 
and maintenance of the wind farm.   These  interior roads will provide access and some will be 
large enough to serve as substantial firebreaks. 
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2.5.3. Generator	tie‐line	
The risk of an ignition anywhere along the proposed generator tie‐line for the life of the project 
is 0.29%.  This figure is calculated from the fire history in section 2.3 and figures provided by the 
Maui Electric Company.  A full set of calculations is available in Appendix 1.   
 
Auwahi Wind Energy is committing to mitigate the very low risk of a fire ignition in two primary 
areas of concern along the generator tie‐line.  The first, and most important, is the pinch point 
between  the  land owned by  the  State of Hawai‘i and  the Auwahi  Forest Restoration Project.  
The  generator  tie‐line  as  planned  will  run  less  than  100 m  (328  ft)  east  of  the  NAR.    The 
proposed generator tie‐line ranges  from a maximum of 213  (699  ft) m to a minimum of 50 m 
(164  ft)    from  the western  boundary  of  the  Auwahi  Forest  Restoration  Project.    Given  that 
response  times  to  this area are on  the order of 40  to 60 minutes at a minimum,  in unaltered 
fuels  fires could  reach  into both  the State  land and  the Auwahi exclosures before  firefighters 
arrive on scene. 
 
The other primary  risk  area  is on  the  last 2.5  km  (1.5 mi) of  the  generator  tie‐line  from  the 
intersection with Kula Road  to  the power  interconnection substation.    In  this area, pyrophytic 
grasses, including guinea grass (Urochloa maxima), make up the bulk of the herbaceous species.  
These  grasses  can  produce  heavy  fuel  loadings  in  a  short  period  of  time  provided  sufficient 
moisture is available.  If extended rainfall is followed by a period of extended dry weather, these 
fuels could represent a serious fire risk. 
 
Just east of Kula Road, there also exists a patch of barbed wire grass (Cymbopogon refractus) of 
roughly several hectares.   This bunch grass produces extremely dense bunches that are highly 
flammable.  The current distribution is insufficient to pose a serious fire containment threat, but 
it  is  near  the  generator  tie‐line  corridor  and  is  spreading  every  year  (Erdman,  2010).    If  this 
species  begins  colonizing  larger  areas  of  10  ha  (25  ac)  or more,  some  pre‐suppression  fire 
mitigation measures may be in order. 

3. Pre‐Suppression	Actions	

3.1. Ignition	Prevention	
A  copy  of  this  FMP  shall  be  posted  in  a  conspicuous  location  by  Auwahi  Wind  Energy  or  its 
contractors  so  that  all workers will  be  aware  of  its  provisions  and  their  responsibilities  for  fire 
prevention and suppression.   Preventing ignitions at the wind farm site, along the generator tie‐line, 
at  the  interconnection  substation,  and  during  any  stage  of  construction  is  a  top  priority.    The 
following mitigation measures can help to reduce the risk of ignition. 

3.1.1. Construction	Phase	
The construction of  the wind  farm poses  the most  significant  ignition potential of  the project 
due to the requirement for large numbers of people, vehicles, and equipment and activities such 
as welding.   Hot  catalytic  converters,  exhaust  systems,  sparks,  cigarettes,  and  other  ignition 
sources  will  be  present  throughout  the  construction  period.    Proper  ignition  prevention 
procedures will be followed by all workers. 
 
Vehicles will not be parked  in  vegetation of  any  kind whenever possible.    In  some  locations, 
particularly along the transmission corridor this may not be feasible.  In these locales non‐diesel 
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vehicles will not park in vegetation greater than 10 cm (4 in) in height.  Smokers shall field strip 
their  cigarettes  immediately  after  smoking  (remove  tobacco  from  the  butt  and  scatter  it, 
ensuring  that  the  tobacco  is not  lit), or properly dispose of cigarettes  inside  their vehicle.   All 
welding, grinding, and other spark producing activities will occur no  less than 9 m (30 ft) from 
the nearest  contiguous  vegetation.    Exposed  aerial welding  (e.g. not  inside  the  tower or  the 
nacelle) at more than 15 m (50 ft) above the ground will be restricted to days when sustained 
winds are less than 11 meters per second (m/s) (approximately 25 miles per hour (mph)).  A fire 
watch shall be put  in place for no  less than 30 minutes after any exposed welding ceases.   All 
internal combustion engines will utilize spark arrestors. 

3.1.2. Generator	tie‐line	Corridor	
As stated earlier, although fires have been documented from power lines, it appears that more 
have been caused by distribution  lines rather than generator tie‐lines.   Generator tie‐lines are 
built and maintained  to a higher standard than distribution  lines and thus are  less  likely to be 
damaged or worn and produce  fires.   Downed generator  tie‐lines  represent a  serious  ignition 
threat but usually stem from a weather event or hazard tree coming  into contact with the  line 
itself.  In addition to downed lines, poorly maintained power lines can produce sparks and arcing 
that may cause a  fire  ignition  in  rare cases.   These circumstances will be mitigated  through a 
program of regular generator tie‐line and generator tie‐line corridor maintenance as defined by 
the Auwahi Wind Farm EIS.  There are few locations where trees or shrubs grow tall enough to 
threaten  the  line,  but maintenance will  nonetheless  include  an  area  cleared  of  combustible 
materials of no  less  than 5 m  in  radius around  the  conductor.   The generator  tie‐line will be 
inspected no less than once annually and cleaned or repaired at the discretion of Auwahi Wind 
Energy.   Though not  required by  this FMP, much of  the  land  this generator  tie‐line  crosses  is 
regularly grazed, reducing fuel load, continuity, and height and associated fire risk. 
 
Within the pinch point area, the proximity of the generator tie‐line to State NAR  land and the 
Auwahi Forest Restoration Project requires additional  ignition mitigation.   An  irrigation system 
will  be  established  to  reduce  the  ignition  probability  of  fuels  in  that  zone  by  keeping  the 
vegetation green.    Irrigation will only be used during times of drought when the fire danger  is 
high or greater (Table 2).     The  irrigation system will be utilized at the discretion of Ulupalakua 
Ranch  in  coordination with  Auwahi Wind  Energy.    The  irrigation  system will  cover  the  area 
within the pinch point to a width of no less than 20 m (66 ft) from either side of the generator 
tie‐line ‐ 40 m (131 ft)  in total width.   In addition to  its fuels management utility, the  irrigation 
system may also be turned on in the event of a fire in the vicinity of the pinch point.  Though it is 
not properly aligned  for  this purpose and should not be  relied upon as a primary  fire  fighting 
resource,  it may reduce  fire behavior  in the unlikely event of a  fire.   Auwahi Wind Energy will 
finance  the  irrigation system's construction and maintenance costs and Ulupalakua Ranch will 
run it. 
 
Water  for  the  irrigation system will come  from  the 50,000 gallon  (gal)  (189,271  liters  (l))  tank 
located  roughly 2  km  (1.2 mi)  to  the west.   Water used  for  irrigation  and  electricity used  to 
pump  it  to  tank  and  from  the  tank  to  the  irrigation  system will be paid  for by Auwahi Wind 
Energy.  Water for irrigation will be moved through the existing ranch water infrastructure to its 
intersection with the new irrigation water lines at the pinch point.  Water from the tank will also 
be utilized during  firefighting operations as a water  source  for both ground based and aerial 
resources (see section 3.2.2 for more detail). 
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3.1.3. Wind	farm	and	Collection	Substation	Sites	
As established  in Section 2.5.2, the  likelihood of a fire  in a wind turbine  is exceedingly remote.  
Nonetheless, maintenance of mechanical and electrical systems within the turbine and nacelle 
will  occur  regularly,  as  recommended  by  the manufacturer,  to  limit mechanical  failures.   An 
emergency plan  in accordance with CFPA guidelines  (2010) will also be prepared  to help  limit 
equipment losses and possible fire spread. 

 
Table 2.  National Fire Danger Rating adjectives and associated fuel conditions and fire behaviors 
Fire Danger 
Adjective 
Rating 

Typical Fuel Conditions  Typical Fire Behavior 

Low  Vegetation  is moist  to  the  touch.   Live herbaceous 
fuel moisture is greater than 150%. 

Ignitions very unlikely.  Fires will not spread. 

Moderate  Dead vegetation  is dry, but  live vegetation  is green 
and has a moisture content greater than 100%.   

Ignitions are possible.   Fires will  spread with 
minimal severity. 

High  Dead  vegetation  is  dry,  roughly  half  of  the 
herbaceous vegetation is cured. 

Ignitions are probable.   Fires will spread with 
some  intensity  and  will  pose  difficulties  to 
containment crews in some situations. 

Very High  Dead vegetation is dry and brittle.  Dead twigs snap 
easily.   Herbaceous vegetation  is nearly completely 
cured.   

Ignitions  are  a  near  certainty.    Fires  will 
spread with high intensity and will be difficult 
to control.  Large fires are probable. 

Extreme  Severe, extreme, or exceptional drought conditions 
exist.   Herbaceous  vegetation  is  completely  cured.  
Leaves on shrubs may wilt during mid‐day or fall off 
altogether.   

Ignitions  are  a  near  certainty.    Fires  will 
spread with very high intensity and cannot be 
controlled. 

3.2. Firebreaks,	Fuelbreaks,	Fuels	Management,	and	Suppression	
Preparation	

3.2.1. Wind	farm	site	
As  noted  in  section  2.5.1,  there  are  several  existing  barriers  to  fire  spread.    Additionally, 
construction and operation of  the wind  farm will  require  several additional  roads  to be built.  
These roads will improve firefighter access and help to further compartmentalize the wind farm 
site.   Roads directly  related  to  the operation of  the wind  farm will be maintained by Auwahi 
Wind Energy to sufficiently allow passage of a Type VI brush engine (e.g. F‐350 carrying 300 gal 
(1,135 l) of water).  There is no requirement for additional firebreaks. 

3.2.2. Generator	tie‐line	
Where conductors are used along the generator tie‐line a 5 m  (16  ft) radius will be cleared of 
combustible material to reduce ignition potential from any sparking that may occur.  This is the 
responsibility of Auwahi Wind Energy. 
 
The generator tie‐line will be placed in the middle of the pinch point corridor, equidistant from 
the State NAR boundary and the Auwahi Forest Restoration Project parcels.  This requirement is 
subject to alteration based on engineering requirements. 
 
The area between the NAR and the Auwahi Forest Restoration Project will be grazed to reduce 
the fuel depth to no more than 10 cm  (4  in).   This will  likely remove the few remaining native 
plants  from  the  pinch  point.    Ulupalakua  Ranch  shall  have  discretion  to  determine  the 
appropriate  animals  and  the  grazing  prescription  necessary  to  accomplish  this  objective.  
Chemical  and mechanical  treatments may  also be utilized  to  achieve  the desired  fuel height, 
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though  these  are  considerably  more  expensive  and  can  have  undesirable  environmental 
consequences.    Ulupalakua  Ranch  is  responsible  for  financing  and  implementing  this 
requirement. 
 
Two  firebreaks  will  be  established  within  the  pinch  point.    One  will  follow  the  State  land 
boundary  to  the west and  the second will  follow  the Auwahi Forest Restoration Project  fence 
lines to the east.   The alignment may deviate from the fence  lines due to topography, erosion 
considerations, and other  factors.   These  firebreaks will be a minimum of 3 m  (10  ft)  in width 
and  will  be  engineered  utilizing  best  management  practices  for  roads  including  erosion 
prevention  features.    The  roads will  be maintained  in  a  fuel‐free  state  at  all  times  utilizing 
methods at  the discretion of Ulupalakua Ranch.   This requirement will be  financed by Auwahi 
Wind Energy and implemented by Ulupalakua Ranch. 
 
The water tank used for irrigation will also be used to fight fires in the area.  The water level in 
the tank will be maintained at 50% of capacity (25,000 gal (94,635 l)) or better at all times.  The 
tank will be  retrofitted with  two  valves  spaced  far  enough  apart  to  allow  access by  two  fire 
fighting apparatus simultaneously.   Each valve will be capable of quickly filling a fire engine or 
tender (minimum 200 gallon per minute (gpm) (757 liters per minute (l/min)) capacity).  During 
aerial bucket operations, water from the tank will also be pumped to a dipping site for use by 
aerial resources.  The exact location of the dipping site will be determined by Ulupalakua Ranch 
in coordination with State and contract helicopter pilots to ensure it is properly sited, but it will 
be within 1,000 m (3,281 ft) of the water tank.  A pump or gravity feed system with a minimum 
capacity of 100 gpm (378  l) will be retrofitted to the tank to allow water to be pulled from the 
tank into the dipping site.  The dipping site may be a permanent structure or a portable dip tank 
stored at the dipping site and protected from the weather and sun. 

3.2.3. Interconnection	Substation	Area	
There  are  numerous  ranch  roads  in  this  area  that will  act  as  firebreaks.    Fuels management 
where  the generator  tie‐line connects with  the  interconnection  substation will be considered, 
though it is not required since there are few resources at risk in the immediate vicinity and fire 
response  times and access are much better  than  in  the pinch point area.   Fuel  loads directly 
under  the  line  from  Kula Highway  to  the  substation,  or  any  portion  of  this  length,  could  be 
reduced by more intensive grazing, and/or by making this a priority area to graze after moisture 
events  when  most  grass  growth  occurs.    Irrigation  under  the  generator  tie‐line  is  also  a 
possibility, though  it would need to be accompanied by  increased grazing pressure to account 
for  the  additional  grass  growth.   Ulupalakua Ranch  shall  retain  the discretion  to make  these 
decisions and is responsible for financing and implementing any grazing plan deemed necessary. 

3.2.4. Invasive	Species	Control	
Auwahi Wind Energy will conduct annual surveys for invasive species of fire prone grasses, with 
an  emphasis  on  barbed  wire  grass,  buffelgrass  (Pennisetum  ciliare)  and  fountaingrass 
(Pennisetum setaceum).  The survey extent will include, at a minimum, all areas within 10 m (33 
ft)  of  disturbance  resulting  from  construction within  the wind  farm  site  and  the  connection 
substation site, and within 10 m (33 ft) of all roadways constructed or utilized more than once 
monthly for wind farm construction or maintenance.   Any  individuals or colonies observed will 
be expeditiously exterminated by Auwahi Wind Energy via a means that includes killing the root 
system.   Consideration will also be given  to killing  individual plants before  they produce  seed 
whenever possible.   Auwahi Wind Energy will consult Ulupalakua Ranch prior to application of 
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any herbicide  to ensure  the  ranch  is aware of  the  location of application and  the extent and 
types of herbicides being applied. 
 
If  any  individuals  are  found,  additional  semi‐annual  surveys  of  the  colonized  area  will  be 
conducted  for 2 years post‐discovery and any additional  individuals will be destroyed.   Semi‐
annual surveys of colonized sites will continue until 2 years passes without any individuals being 
found. 

3.2.5. Employee	Training	
Employees will receive basic instruction in the proper use of firefighting tools.  These tools and 
training will allow crews to rapidly respond to any ignition that may occur.  Early response to any 
ignition will greatly  increase  the  likelihood  that  it will not escape  containment efforts.   Every 
new employee will receive this training within 3 months of beginning work.   Refresher training 
will be provided to all employees bi‐annually.  Training may be provided by an Ulupalakua Ranch 
employee  experienced  in  firefighting,  or  by  a  professional wildland  firefighter.    A  record  of 
training courses including dates, times, skills taught, teacher's name, and attendees will be kept 
by Auwahi Wind Energy. 

3.3. Cooperative	Agreements	
Ulupalakua Ranch maintains  informal  agreements with other private  land owners  for mutual  aid 
when wildfires break out.  This arrangement has been highly successful in the past (Erdman, 2010).  
Ulupalakua  Ranch  will  continue  to  maintain  these  relationships  and  will  establish  additional 
agreements and/or formalize existing agreements at their discretion. 

3.4. Responsibilities	
Auwahi Wind Energy and Ulupalakua Ranch share responsibilities  for  implementation of  this plan.  
Each is responsible for the tasks listed in Table 3. 
 
Table 3.  Responsibilities of Auwahi Wind Energy and Ulupalakau Ranch. 
  Auwahi Wind Energy  Ulupalakua Ranch 
  Financing  Implementation  Financing  Implementation 
Wind farm site road maintenance  X  X     
Clearing fuels at conductor locations  X  X     
Grazing of fuels at pinch point      X  X 
Construction and maintenance of pinch 
point firebreaks 

X      X 

Construction and Maintenance of 
irrigation system 

X      X 

Reducing fuels at interconnection 
substation 

    X  X 

Fire prone invasive species control  X  X     

	
  �
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4. Fire	Suppression	Information	

4.1. Fire	Reporting	Procedures	
Anyone detecting a fire shall immediately report it by calling 911.  After reporting the fire, they shall 
expeditiously notify Ulupalakua Ranch of the fire at 808‐878‐1202. 

4.2. Fire	Fighting	Equipment	
All  construction,  operations,  and  maintenance  personnel  shall  carry  in  their  vehicles  a  fire 
extinguisher,  flapper,  and  shovel.    Tools  shall  also  be  maintained  at  the  designated  locations 
described below.   The  contractor's water  truck will be made  immediately available  to  firefighters 
when a fire is detected. 

4.2.1. Fire	Tools	
Construction Contractor(s) shall furnish fire tools to equip all of the personnel employed at each 
work  site.    Once  construction  is  completed,  Auwahi  Wind  Energy  will  be  responsible  for 
supplying  tools  for  the  life  of  the  wind  farm.    During  construction,  fire  tools  shall  be  in 
serviceable condition and kept in two  storage sheds at the wind farm site, one shed at the top 
(north end) and one at the bottom (south end) of the turbines.  These locations may be adjusted 
at the discretion of Auwahi Wind Energy.   The sheds may be used  for other purposes as well.  
The door of the sheds shall be marked "Fire Tools" with letters at least 75 mm (3 in) high.  A list 
of the fire tools contained  in the sheds shall be posted on the  inside of the door so  it  is visible 
when opened.   The sheds shall be  locked  to prevent  theft.   Auwahi Wind Energy shall ensure 
that every employee or contractor has a key to the sheds or has access to a location on the wind 
turbine site where a key is kept.  The sheds shall contain the numbers and types of tools in table 
4. 

 
In  addition,  for  the  duration  of  construction,  one  fire  toolbox  shall  be maintained  on  each 
conductor pulling/tensioner machine used for the construction of the generator tie‐line, at each 
turbine site during  its  installment, and near  the pinch point.   Toolboxes shall be marked "Fire 
Tools" with  letters at  least 75 mm (3  in) high.   A  list of the fire tools contained  in the tool box 
shall be posted on the inside each box so it is visible when opened.  The boxes shall contain the 
numbers and types of tools in table 4.  The boxes at the turbine sites shall be locked and every 
employee or contractor will have a key  to  the  lock or access  to a  location on  the  turbine  site 
where a key is kept. 
 
Table 4.  Tools required in the fire tools shed and fire tools boxes. 
Tool  Sheds  Boxes 
Mcleod  2  1 
Flapper  4  2 
Shovel  4  2 
Bastard File  4  2 
10 lb. Fire Extinguisher  2  1 
5‐gallon backpack fire pump (filled with water)  2  1 
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Fire  Extinguishers  shall  be  located  inside  or  immediately  adjacent  to  the  toolbox  in  a  safe, 
readily available area. Fire toolboxes shall be placed at the following locations:  
 

• Each pulling operation.  
• Each turbine during its construction/installation.  

 
For  the  duration of  construction,  a water/helicopter  support  location  shall  be  located  at  the 
edge  of  the  primary  laydown  area  where  it  does  not  interfere  with  construction.    At  the 
discretion of Auwahi Wind Energy, a minimum of 100 gal  (378  l) of water and  four backpack 
pumps OR a helicopter water bucket with a minimum capacity of 50 gal (189 l) will be positioned 
at the water/helicopter support location.  If a helicopter bucket is chosen, the water/helicopter 
support location shall be large enough to land a light lift helicopter (20 m (65 ft) diameter) and 
accessible to vehicles. 

4.2.2. Fire	Extinguishers	and	Equipment	on	Trucks,	Tractors,	etc.		
In  addition  to  the  tools  and  fire  extinguishers  required  in  4.2.1,  each  grader,  truck,  and/or 
tractor,  shall  be  provided  with  chemical  fire  extinguishers  meeting  one  of  the  following 
specifications:  
 

• 1 each – 1.1 kilogram  (kg)  (2.5 pound  (lb))  size or  larger extinguisher of dry  chemical 
type, or  

• 1 each – 1.8 kg (4 lb) size or larger extinguisher of the carbon dioxide type. 
 

All fire extinguishers required by this FMP will be tested at least once annually.  

4.3. Fire	Fighting	Command	and	Control	
Larger  fires will  require  the  assistance  of  County  and  State  firefighters.   Once  County  and  State 
firefighters are in place, Ulupalakua Ranch firefighters will turn over fire fighting duties to them.  It 
may be helpful to have a knowledgeable Ulupalakua Ranch employee present at the State or County 
Incident  Command  Post  to  help  provide  the  Incident  Commander  (IC)  with  information  about 
important resources to be protected, water and roads available, and other facts. 

4.4. Contact	Info	
The following key individuals may be contacted during a fire fighting operations, during construction 
operations, or at other  times  to discuss  fire  related  issues.   Except during  fires,  individuals should 
contact Ulupalakua Ranch prior to reaching out to State or County fire departments.  
 
This contact information will be updated once monthly during construction and a minimum of once 
per year after construction  is completed.   Contact  information will also be updated prior to annual 
maintenance  activities  to  ensure  the  viability  of  contact  information  for  key  personnel  and 
designated firepersons. 
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Table 5.  Firefighting agencies and individuals.  Report all fires to 911 first.  All area codes are 808. 
Name  Agency/Company  Work 

Phone 
Mobile 
Phone 

Firefighting Resources Available 

  DOFAW  984‐8100    Personnel, Engines, Dozers, Helicopters 
Ray Skelton  Goodfellow Brothers  879‐7708  268‐8153  Dozers 
  Kula Fire Department  876‐0044    Personnel, Engines 
Al Duarte  Maui County Wildland Fire 

Crew 
224‐6400    Personnel, Engines 

  NARS  873‐3506    None 
Bill Evanson  NARS  264‐9325    None 
Sumner Erdman  Ulupalakua Ranch  878‐1202  280‐0840  Personnel 
Kaimi Konaaihele  Ulupalakua Ranch  878‐1202  357‐0082  Personnel 
Jimmy Gomes  Ulupalakua Ranch  878‐1202  268‐8062  Personnel 
  Wailea Fire Department  874‐8520    Personnel, Engines 

4.5. Maui	Fire	Fighting	Resources	
Wildland  fire  fighting  duties  on Maui  depend  on  the  location  of  the  fire,  but  typically  are  the 
responsibility of the Maui County Fire Department and the State DLNR.  Between these agencies, a 
full suite of fire fighting personnel and apparatus are available,  including heavy machinery  (dozers 
and graders) and helicopter support.  Contact information is identified in Table 5 above. 

4.6. Water	Sources	
Ulupalakua Ranch has a  substantial water  infrastructure  that can  support  fire  fighting operations.  
Throughout  the  ranch property  there are numerous water  tanks  that are used  to supply  livestock 
with fresh water.   Many of these tanks hold  less than 10,000 gallons and may not support certain 
firefighting  tactics,  though  any water  source  is  potentially  useful  during  a wildfire.    There  are  a 
number that are over 10,000 gal (37,854  l), most of which can be used to pump water from and a 
few of which may be used as dip tanks.  Figure 10 shows the location of the water sources in relation 
to areas that will be developed for the Auwahi Wind Farm.  Near the wind farm site are a number of 
tanks  that hold  less  than 10,000 gal  (37,854  l) of water and may be useful  for  firefighters on  the 
ground.   Along  the eastern  leg of  the generator  tie‐line  there are  few water  tanks and no water 
tanks within 1.6 km (1 mi) of the pinch point.  The western leg of the generator tie‐line passes near a 
number of water  tanks,  two of which have a 10,000 gal  (37,854  l)  capacity.   The  interconnection 
substation location is near a single tank with a capacity of 10,000 gal (37,854 l). 

4.7. Safety	
Any  fire  fighting  that  is  carried out by private  resources  (Ulupalakua Ranch  and/or Auwahi Wind 
Energy)  shall utilize  the  ICS with a  single  Incident Commander  (IC), usually  the most experienced 
person, and a hierarchical command system.   Ulupalakua Ranch personnel shall  take command of 
any fire on which they are present until relieved by County or State firefighters. 
 
Personnel fighting fires shall ensure they have at least one escape route and a safety zone.  Human 
safety  is  the  top  priority  in  every  fire  suppression  operation.    Ranch  and wind  farm  employees 
should keep  in mind that they are not professional firefighters and will retreat from any fire which 
they feel poses a substantial threat to their safety. 



 
Auwahi Wind Farm    Fire Management Plan 

23 
 

5. Post	Fire	Actions	

5.1. Infrastructure	Inspection	
After every fire, an inspection of all wind farm infrastructure within the burn area shall be executed.  
All ignition producing deficiencies shall be immediately rectified. 

5.2. Ignition	Source	Identification	
Immediately following the cessation of fire fighting activities, an effort will be made by Ulupalakua 
Ranch, Auwahi Wind Energy, and,  if present, an  individual  identified by  the State or County  IC  to 
identify  the  fire's  ignition  source.    Each  fire's  ignition  source will  be  documented  including  the 
reasoning that led to the identification of the ignition source.  Some fires may have multiple possible 
ignition sources and these will be noted.   This need not be a formal  investigation and will only be 
utilized to better protect resources, including wind farm infrastructure, from future fires.  The report 
shall be kept on file by Auwahi Wind Energy as part of the post‐fire report (see 5.3). 

5.3. Post‐Fire	Reports	
After every fire, Auwahi Wind Energy will write a short narrative of the fire.  The report will include 
the following information at a minimum: 
 

• Date fire reported 
• Time fire reported 
• Description of fire location and/or lat/long.  Include a simple map (write on a printed image 

from Google maps or other web‐based mapping application) 
• Estimated acres burned 
• Suspected ignition source 

 
A copy of the report will be supplied to Ulupalakua Ranch. 
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Appendix	1	‐	Generator	tie‐line	Fire	Probability	Calculations	
 
Inputs 
 
Historic fire occurrence data from DLNR.   
Stripped 1975 through 1981 out of the database because of the appearance of incomplete recording. 
 
There were 82 fires over 29 years. 
The maximum number of fires in a given year is 7 fires in 2010 
The minimum number of fires in a given year is 0 fires in multiple years. 
 
Miles of electrical line from MECO. 
Generator  tie‐line  (T‐line)  has  been measured.   MECO  is  in  the  process  of measuring  primary  and 
secondary distribution  line (D‐line).   They suggested estimates of 2 x miles of T‐line as an estimate for 
miles of primary D‐line and said there was 'exponentially' more miles of secondary D‐line.  To develop a 
conservative estimate of miles of electrical line, I assumed secondary D‐line to be 10 times the miles of 
T‐line.  The proposed Auwahi T‐line is 9 miles. 
 
234.75 miles of T‐line 
469.5 miles of primary D‐line 
2347.5 miles of secondary D‐line 
3051.75 total miles of MECO electrical line 
3060.75 total miles of MECO electrical line plus Auwahi T‐line mileage 
 
Duration of the Auwahi Wind Farm from Tetra Tech. 
Minimum lifetime is roughly 25 years.  For these calculations the lifetime of the project is assumed to be 
50 years. 
 
Calculations 
 
Probability of a fire occurring anywhere within the electrical system in any given year: 
 
1 ‐ (prob of no fire).  In 29 years, there were 3 years with no fire.  So, prob of no fire = 3/29 = 0 .1034. 
 
Prob  of  a  fire  somewhere within  the  electrical  system  over  the  lifetime  of  the  Auwahi Wind  Farm 
project: 
 
1 ‐ (prob of no fire)^50  = 1 ‐ (.1034^50) = ~1 (e.g. nearly 100%). 
 
Prob of a fire along the 9 miles of T‐line associated with the Auwahi Wind Farm Project  in the next 50 
years = prob of fire somewhere within the electrical system * (number of miles of Auwahi T‐line / total 
number of miles of electrical line): 
 
1 * (9/3060.75) = 0.0029 (e.g. 0.29%) 
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Assumptions 
 

1. This accounts for fires started during the operation of the T‐line only.  Other potential fire 
sources are construction activities and operation of the wind turbines.   

2. Miles of line of electrical line is unchanged from 1982.  This is obviously incorrect, but these 
calculations underestimate the miles of secondary D‐line (10x rather than 'exponentially more'), 
and thus the total mileage, to help account for this. 

3. The fire records record all fires that have occurred.  There have likely been some fires that were 
never recorded, particularly in the 80's and early 90's. 

4. There is no difference in the probability of a fire start from a T‐line as compared to a D‐line 
(there is anecdotal evidence that D‐lines produce more fires).  

5. There is no trend in fire occurrence in the historical record. 
6. There will be no increase in fire occurrence in the future as a result of climate change. 
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Auwahi Windfarm Project 
Jurisdictional Waters Considerations 
  
 
Eric Guinther, AECOS Consultants  May 20, 2010 
 
 
 
Jurisdictional Waters or so–called “Waters of the U.S.” are aquatic features (streams, lakes, 
wetlands, seas, and oceans) within the jurisdiction of the United States of America, 
authority over which is granted to the Department of the Army, Army Corps of Engineers 
(USACE) by Section 10 of the Rivers and Harbors Act of 1899 and Section 404 of the Clean 
Water Act of 1972.   The Rivers and Harbors Act grants permit authority for certain 
activities in all tidal waters (coastal waters subject to the tide) and other navigable waters.  
USACE jurisdiction was greatly extended by the Clean Water Act to include all waters of the 
U.S. within certain defined limits and including many features not navigable in fact (such as 
wetlands and small perennial or even intermittent streams).  These limits were more 
carefully defined after Rapanos1 as detailed in Grumbles & Woodley (2008). 
 
Owing to the relatively recent lava flows and generally dry climate that characterize the 
southwest rift zone of East Maui Mountain below 4000 ft (1220 m), flowing streams, 
natural ponds, and wetlands are absent, with but a very few exceptions.  These exceptions 
are all located close to the coastline where either tidal flooding occurs or the basal water 
table is exposed by depressions in the ground surface (fish ponds and anchialine features).   
Inland and upslope, above a few meters elevation, and therefore in all of the areas 
potentially impacted by the Auwahi Windfarm Project (including the windfarm site, 
construction access roads, and electrical transmission lines), occurrences of surface water 
are limited to manmade ranch watering structures and infrequent surface flows occurring 
during heavy rains.  Even where the climate is somewhat wetter far upslope—at and above 
the highest point reached by the transmission line—atmospheric moisture is delivered as 
cloud drip and does not generate surface water flows.  
 
The land in the project area shows some weathering, with evidence of surface flow within 
swales that extend to the coast. The USGS topographic map (Makena Quadrangle) shows 
only a single intermittent stream in the area. This unnamed “stream” is indicated as arising 
around the 3200‐ft (975‐m) elevation and descending to the coast east of Kanaloa.  The 
feature appears to be following along the eastern edge of the lava flow dated 3000 to 5000 

                                                        
1 U.S. Supreme Court’s decision in the consolidated cases Rapanos v. United States and Carabell v. United 

States. 



years before present (BP) on the much older surface of the mountain dated at between 
13,000 and 50,000 years BP (Sherrod, et al., 2007).   On May 17, 2010, this “stream” was 
visited in the area where it crosses Pi‘ilani Highway, but which of several swales in this 
area was the stream could not be determined.  The most likely swale (lowest apparent dip 
in the road) was photographed (Fig. 1).  

 
 

Swale suspected to represent USGS intermittent stream near Kanaio/Auwahi  
boundary looking upslope from Pi‘ilani Highway (May 2010).   

 
This feature is located on the site property, but in an area (western edge) where no project 
elements would be located.  This feature, like several other gullies and swales on the 
project parcel, carries water only during exceptional storms, with flow ceasing soon after 
the rainfall quits.  While it is possible that rainstorms of sufficient strength occur at least 
once each year, it is also the case that owing to drought cycles, flow in these tributaries may 
be absent for several years running.   This feature is defined as a non‐navigable tributary 
that is not relatively permanent, and thus requiring a determination that a significant nexus 
with a traditional navigable water exists (Grumbles & Woodley, 2008).  Or it, and certainly 
all other swales on the property, are swales or erosional features characterized by low 
volume, infrequent, or short duration flow and not jurisdictional.  Final determination rests 
with the local District Engineer.  In my judgment, no aquatic features within the definitions 
of wetlands and streams subject to USACE jurisdiction are present on the project property 
or vicinity, and certainly none would be impacted by the proposed project.    
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Appendix C 
Preliminary Drainage Report and Hydrogeology and Water Well Development Report 
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Section 1 
Introduction 

1.1 Background 
� #� ����� ��	�����
/��%%� �?� #� ����� ��	@����� ����/��� ��	��#+��	���/��5���* '���1 �����������

'��'��������������#�����	��'��������� ��	�5��* �� ����������
��������
���'����/��5�$"�* �
�� �����

?! � @���#
* ����	�� ������+�����/�����
/������
���/���* �?����@��������������	��5�! �#���7 �� ������

����		�������������� ��	��#�+����
����������?� .1 @���	���������������'��'���	�� #� ����� ��	�

)��* � ��� ���� ?��� ���@� � �#�	� ����#	�� ��� #�	��
��#�	� ����������� ����������� �/���* �� �� ����������

�� ����/��	�� ��� �'��������� ��	� * ����������� ?= A ! @� 5������/�� ��� �''��(�* ����/� :�* ���� &0�3�

��������?� @�.����* �������%�������������������������#+�����������	���5�#��* �����* '����	��������

���	� ��5����	� ��� ��� �-'��� ,��	� ��� ���� �� ��� )�
#��� "� �� ����� ������ � .��� '��'���	� ��� ���� ���

�('����	����+���'�������������2 ���* +���$8"$���.���������* ����/�7 /	����
���� �����* ����,�'����

� ��� '��'���	� '#��#���� ��� .����� ! � �"3�� � �#��/� �5� ! �#��� ��� �.��� 5��� ��� ������ �5� $�����

��������1���������������,�.�����5���.��?� ''��	�(�� @��

2 �����'* �����5�������� ����� ������
�����/�'��'���	�+/�������� ��	�����
/�������?�� �@�� ��� ��

��
��	� �� $3�/���� '��'���/� ������ �
���* ���� � ���� BC �#'���#�� ,����� ��� $884�� ���#���
� ����

� #� ���� '������ 5��� ������#������ ��	� �'�������� �5� ���� '��'���	� ��� ����� � � #� ���� � ��	� � ���

'#������	�5��* ��� �����= ���+���$88:�����* '���1 ����������������#+��	���/��5���* '�������
/����

)���#��� 388� ����
/� ��������� ���	��
� ��* '��/� +���	� ��� ���� 2 ��
��� � ���5������� � ��* '���

1 ���������� ��;#����� ��	� 	�����'�� '�� ��� '��������	������ �+�������
/� '�� ����� ����� 
��������

����������/� 5��� ���� ��* '�������� * ������ � ��* '��� 1 ���������� ���� * ���� ����� $�688� ! � � �5�


��������
���'����/�����'������������#	��
����#����
����� ��	����	�������'������������'�� ������

1.2 Location  
.��� '��'���	���� ����� ������	� ��* �����������/� ��� BC �#'���#�� ,������ �''��(�* ����/� "8� * �����

��#����5�D #�����������7 -���2 ���������5�! �#�������������5�������* � �����* '������E������ ��	�5��* �

������ �� �����* ������� ����� �����	��� � ���� ��� ���������������� �#+��������� ��	� �* '����	� '��������

���	��5����#�+����	������/���5����	��������-'���,��	�� ���� ���� ��5�����#��#��� ��� ���#������	����

)�
#���"��������������

.���� ��	�5��* ���������������	��������� #� ����'�������5�BC �#'���#��,�������������+��	���	�+/�

��������5���= ��������������#�����	���������7 �
�� �/����������� ��������� ��	�#�	�����'�	����	��

�����	 �������������� ������	�������5������ ��	�5��* ������� �� �� ���� �� ���)�
#���"������'��'���	�

��� ����� �#�	�+��������	�� ������������#������'��������5�����'�������� ������������������	
���5�

���������	�5���	�+/���������7 �
�� �/���	�������#�������	
��������	�* ���������"�888�5����5��* �����

������������.���'��* ��/�������#���������������#����������� ��	�5��* ����������������5��(�����
�������

��	� ��#��/� ��
�� �/�� ��� � ���� ��� �''��(�* ����/� 0� * ����� �5� �* '����	� '�������� ���	�� +��� ����
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! �����,��	���	���������7 �
�� �/���.�����'�����������	�����������������/���5����	��������-'���

,��	�� ��	� ���� ������	� ��� BC �#'���#�� ,����� ��	� �������� ������ '������� ��	� '#+����/� �� ��	�

'���������

1.3 Purpose and Scope 
.���'#�'�����5��������'������������*'���������'����*����/��/	����
�����	��/	��#����������*����

�5�����'�� ����������

.������'���5��������'��������#	�������5����� ��
E�

� 2 �����'������5��(�����
���	�	�����'�	��/	����
������	�������

� �����*����/�����*� ������#��55�*�	����
��5��(�����
���	�	�����'�	����	�������

� �����*����/�	���
���5��/	��#����	�����
��5���#�����

�
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Section 2 
Existing Conditions 

2.1 Vegetation and Site Soil Conditions 
)�
#���$�<��(�����
��������	�� �
�����������#�������������(�����
���
����������	��#�5�����������

���	�������5���������� ��������5��*��������������	���������5�
#���� �����������	�5��*�����C ����	�

�������1 ����
���������������	�7 �� ����1 ��
��'����� ''����������������
�?1 � �@����
��*����

'��
��*����'��*�����������������+/�'����	��
�+���	�
��
��'������5��*���������+����
�����

	�������/��������#����*���
�����'�����������	�'����/�*������ �������#���������5��*���������

*�����5��*�	�	�����������,�'������������'����
��'����5��/'������(�����
����	���������+�����	�

	#���
�� ���*+���$8"8�����������������'�������	����� ''��	�(����

2.1.1 Wind Farm Site 
2 �����
��������������	�� ����������� ��	�5��*������������*'����	�*����/��5��(���*��/�

����/�'���#������	����������
��5��������+�����������5��� ���5�����7 ����� ���������������

?�������	�� ������$889@���.���� ��	�5��*���������	�*�����	�+/���������������#+����	�

������������� ��	/�'�������� ���������������'�������5�
�������	����+���������	���.���

#''�����
������5�����	�����
������������*����/�
�������	����	�����������#+��?.�����.����

$8""@������������#''�����
��������������5����/�����/���������*���	����/�����(���*��/�����/�

���	/����*���%�� �����
������5������ ��	�5��*����������'��*����/����/�����(���*��/�����/�

���	/����*����#����������5�����7 �#�����#F#����������������5�����= A ! �

�#��	��
G� ����������� ����/��	G%�/	�� ��� ��������#�����	�'�������(���������	�'����5�3�5����

�5����	/������� ������++����?�������	�� ������$889@�������)�
#���&�5���+������*�	���	�5���

�(�����
����	��������

2.1.2 Interconnection Substation and Interconnection Substation Access Road 
2 �����
��������������	�� ���������������������������#+����������	����������	�����������	��

����'��*����/�
�������	����	�'���#������	�5���
��H��
��������?.�����.����$8""@�������������

���*��������/�����/���������*��?C �1 �@�������)�
#���0�5���+������*�	���	�5����(�����
�

���	��������

2.1.3 P�paka Access Road 
2 �����
�����������#�	��-'���,��	�����'��*����/�'���#�����	����������
����#+����	�


�������	������������
��+��� �����(���*��/�����/���������*�����/����*���(���*��/�����/�

5�������	/����*�������������*�������)�
#���3�5���+������*�	���	�5����(�����
����	��������
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2.2 Mapping and Topography 

� ����������#���/��5�'�� ������5�����#��#���� ������	#���	�+/�� ���*���������2 ���*+����5�$886���

.������#���/��5������#���/���'����	�'��������������������	��	�5����'������2 ����� ��#���/�5�������

����H�������(������#�	������(���	�&�90�5������	�5�����������������(����"�:4�5�������:3I ����5�	�����

��������� ����������5��
���	����� �������������+���5���#''�����
������5�� �������	�������+����

'#+������/�������+���	����� ���#����H�	�����	����5/�	�����
�����������

.������ ���������� ������
����
�����/�/�#�
��������������5���#�������/���#
������/�5���#���������

����	�55��#������*�'���	����������+����� �������	���������
���(��������(�����
�5��� �����������

�/'�����/�����	�5���+�����	�����+�
�����	���	����� ����������5������������5������	�5�����������������

.���*� ����/��5���5�����#��#����������������5�������5��� ����������� �5��� �� ����	�55��#������	�5����

	�����
��+��������,! .�#��	���
�������
� #	
*��������	����5/�+����	�����
��+������(��������	�

���
�*������5�5��� ��������

2.3 Regional Watersheds 

.���� ��	�5��*��������5�����#��#������������	������ ��� �������	�J�D ����F���������� ������/����5��5�

�����������	�����D �'�'����������������/����5��5������������.��������*�������������'��������D ����B��

��	�� ������� �������	���� ��������+�#�	��/�������	�����
�������#��� ������5��H��������'���,��	�

�'��������������
������� �������	�J�����D ����B���� �����D ���#��! �B�������	�� ��������,�5������

)�
#���4�<�,�
������� �������	����	�� ;#�5����5�����
������� �������	�������������

2.4 Groundwater 

.������ �������������	��������%#�����#���/	����
����#+#�����5�����D �����#���/	����
���#������	�

�������#������+���/���	��5�""�* �������
�������'���	�/�?! 1 2 @�?� � ,! �$8""@���.��������* �������

�������	��-'���,��	�+�������������������D �* ������#+#�����5������ ��������/	����
���#�������	�

�������#������+���/���	��5�""�! 1 2 �?� � ,! �$8""@���1 ��#�	� ������ �����������#�����	����

+����
�����	#���	�	#���
�����'����* ����/�������������
������+/��������	�� ���������$889���.���


��#�	�+����
�����
�	�+��� ����&$����0$�5�������	�'�����,�5������)�
#���4�<�,�
������� �������	��

��	�� ;#�5����5����/	����
���#��������������
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Section 3 
Developed Conditions 

.������ ����	�����'* ����� ����+��
��	�	����* ���������(�����
�� �������	����	�5��� ���������%������

5���#�����#����������������	��� ����* ������(�����
�
��	��� �����'����+������* ���������(�����
�5��� �

'���������������
���������(�����'�������+�����)�
#���"�������������	����5���������������5�	�����'�	�

�������5�����#��#������

3.1 Wind Farm Site 
.���	�����'�	����	�������5�������� ��	�5��* �������������#������	����)�
#���6�<� ��	�)��* ������

%�/�#����	�)�
#���9�<�2 �����'�	�� ��	�������� ��	�)��* ����������������5�����* '�����#��

�'�����������	�* �����������+#��	��
�?= A ! �+#��	��
@������* ���* '�����#�������������� ����/��	��

��* ���* '�����#���

��
��������������	���* ��������
�����?! �.@���� ������	��* '�����#��� ��	�

�#�+����
����������?� .1 �@���.����(�����
������'��* ����/�����������5�������5��� ���	�������� �

�����������	�5��� ��� ���������* ��������������������������/'�����/������5��� �5���#������.������ ����

	�����'* ����� ����+��
��	�	����* ���������(�����
�� �������	����	��(�����
�
��	����������
��������

�(�����'�������+������* '�����#������������* ���* ��J�������* �	���	�����* '�����#������#	������

� .1 �����	�����= A ! �+#��	��
���� ���������	����	����������������� ����/��	�����* �	���	����

��* '����	��

��
����+������� ��#�	��
��#�	������������������������/���* �� ���������+��'�����5�����

�������5�����#��#���+#��� �������* �	���	����������� ����+��'�/������/�+���� ��(�����
�
��	�����

3.2 Interconnection Substation, Interconnection Substation Access Road, and 
Transmission Line 

�.��������������������#+���������������'������5��������������������! �#������������ �* '��/F��

?! �� = F�@��(�����
�4:�� �.����* �������%������� ���* ���* '�����#��
����������������	�� ����+��

������#���	�5����������������������������������#+����������.��������������������#+�����������������

�5������#��������������;#�'* ���������#	��
�* ����'�� ��������5��* �������	����* �	���	������* ��

�* '�����#��
���������* '�����#��������� ���������������������������#+��������� �������������#	�	��

�#����������+�����/�����
/������
���/���* �?����@�+#��	��
���	�������������+#��	��
���= 55������

�#��55�� ����+��	������	����#�	����������������������#+�����������	�� �������/�� ������������* ��

� �������	���� �'��'���	�����������+��������������	� #���� �����5����������������������#+�����������

���	�������������	�����* � ������#��55�5��* ����������������������#+��������������)�
#���:�<�

2 �����'�	�� ��	������������������������#+��������5���'��'���	�	�����'�	����	���������	�������

* �	���	������� �#�	�+�������	���	�������������55������������(�����
�'���5��� ���

� ���������	�������������������5����	����������������* ��������������#���5��* ���������������

�� ����/��	�������������������������#+����������.��������* ������������'�������#��#��������
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�����	���	�����������������55�����������* � ������#��55������
��	����������#���#�	��
�	#��������

* ���* ���5���'��������

3.3 P�paka Access Road 
�(�����
�'�����������	��� ����+���* '����	����'����	���������5�������	������/��5�� .1 ���* '�������

���������� �����������.�������������	�� ����+��������#���	�����(�����
�
��	�����* ���* �H�������* '����

���������/	����
/����	�� ����+��������#���	��5����������#���	��

��
�������������������	������

�������5���#����� ����������
�* ����5����� ��
��(�����
�'�����������	�����	�� ����+��������#���	����


��	��������* '����5��* ��(�����
����2�����'�	�'���5��� ��5����������'�������+����������* ���* ���

��	����������	���	������������	�������+����55�����������* � ������#��55�5��* ���������������

�����������5�* � ���� �����������
�������'���5��� �����+����* �	���	�5����/	��#����	���
���5�

�#������������� ���������/�5��� �#�	���������������	���.��������������������+�����	����5��	���	�

�������#������	����)�
#���3�<��(�����
����	��������-'���,��	�
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Section 4 
Stormwater Runoff Modeling 

4.1 Stormwater Runoff Modeling 
����* � ������#��55�� ���* �	���	�+/�����,��������!����	�5���� �������	������������"88����������	�

����� ��#����,���#������������������������F��?� ,��F�@�!����	�5���+������
������������"88�������

'��������.���5�������������5�$�������������1���������������,�.�����5���.�	��

4.2 Hydrologic Modeling of Basins Greater Than 100 Acres 
.���� ,���C ����7 /	��
��'��* ����	�� ���#��	������* #�������������* � ������#��55��5���"88�/����

$0���#������* �������5���	�����
��������
������������"88���������7 /	����2��������* '#������	�	�

	���
��'��
��* �5���* �	����
��/	����
/���	��/	��#������5�����* � ������#��55�5�������� ,���

C ����7 /	��
��'��!����	���.���'���5��� ���	����#* ���5�����* � ������#��55���������	�� ������

�����/	��
��'������+��#����H�	�5����/	��#������* '#����������7 /	����2�* �	��������* � �����

�#��55������������������* ���������5��* ��5����/	��
��'���������''��	�(���5���7 /	����2��#�'#���

.�+���"�5�����* '��������5��(�����
�����#��	�����'�	�5��� �����	�.�+���$�5���* �	����
�

'���* �������

�(�����
���5��* �������������'�/������������������������	������'��'�������������������� ���

	����* ���	���	������'�����	����������7 /	����2�����5�����#��55�* �	����������* ��������'���

5��� ��5�����* � ������#��55�5�����"88�/����$0���#������* ���������.���5����� ��
�

��'#��G���#* '������� ����#��	�5�����������* � ������#��55�* �	���?��5������.�+���$�5����#* * ��/��5�

* �	����
���'#�@E�

� 2�����
��������� ����	����* ���	�#���
�����* +���������5�����+����������+�����'�
��'����	����

5�����������������#���	��

� .���"88�/�����$0���#������* �������� ���* �	���	�#����H��
������ ,���,���5����2�����+#�������

������'����'��������5�����"88�/��������5����������� �����������	�5��* �� ��������= ���������	�

��* ��'������������������?� = ��@�������"0�?�''��	�(�2@���.�����	�55������'�����

'����'���������� ����#��	�5���* �	����
�+���	����������* �����������5���������E�

� �-'����������,��	E�"88�/�����$0��������5����K�"8�84��������

� � ��	�)��* ������E�"88�/�����$0��������5����K�"8�60��������

� �����������������#+�������E�"88�/�����$0��������5����K�:�6"��������

� �#�����#* +����?�� @�� �����	����5��	�+���	�����(�����
���	�	�����'�	����	�����������

	�����+�	�������������$���	�&����#�����#* +����� ��������
��	�+���	�����/	����
��������


��#'���	����	�#���������5��������������#	/�����+������
��#����� #* +�����������������
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7 ��+���7 ����#�#����������������
�����������	��5�= ��#�?1 ��* +���#���":9&@�� �����5������	�

5�����������������
�� �����#��55��#�����#* +����5��* �� ,���.,�33����5����� �E�

�

� ���������������������

��������

���������������

 � !� �� "�

1������������,.���%.�6���78���6��.����94:;�

)�����G
��H��
G������� &4� 48� 6&� 6:�

1����%�,$���*<<�

�* '�����#�������� :9� :9� :9� :9�

����������	�,��	�E�

1 ������

64� 93� 9:� :"�

� .���������	����* ����#������������?�!�@�� ������#* �	����+��$�����* ������	���������

� .�����* ���5���������������?.�@�� �������* ���	�#���
������ ������/�!����	�?� ,���$8"8@���

������5��� �� ���* �	���	�5�������5�����"88�5�����5�� �������	��5����� �	�+/�������� �5��� �5�������

��* �����
����
����5������ �������	���2#��������/������������* ��/��������5�����������5��� �

��������������	�������+�����������* ��������5���������������������� �)��� �� ���
�������/�

���#* �	��������* ��������������������5��� �� �������#����	��5��	����5��+����

� .�����/	����
���������* ������'����� ���+���	����'����* ����/���5�����#��#���	���
�����#������

5����� ��
����#* '������� ����* �	�E���

� )���	�����'�	����	���������������5���#�����#����������������	��	�����������������(�����
�

	�����
�����������

� � .1 ����	�����= A !�+#��	��
�� �������#* �	��* '�����#�����

� �� ����/��	���������,��	�����	������������������#+��������#��	��� ����#���5���
�������

4.3 Hydrologic Modeling of Basins Less Than 100 Acres 
����* � �����* �	����
��5�+����������������"88�������� ���'��5��* �	�5�����38�/��������* �#���
�����

,��������!����	��+���	�����.���5�������������5�$�������������1���������������,�.�����5���.����

.���,��������!����	�'��	���������'����#��55������	��
��������5��* #��E�L �K��M�M��� ����E�

L �K�'���5��� ���������#+���5����'��������	�?�5�@��

��K��#��55����55�������

��K�����5������������/�����������'�����#��

��K�� �������	���������������
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.���,��������!����	����#* ���������#��55�+�
������������������5���������* ���	������������������/�

�������'������#����.���'����#��55�����#������	�#���������������	#��������������'��	����	������

	����������������/����H������.������������	#���������������;#������������* ���5���������������?.�@�5���

�����	�����
����������	����#��	����	����* ����������������/��5�����5����+���	������������/�

2#�������)��;#���/�?�2)@�	����5��* ������ = ��F�������������'��������<�)��;#���/�������"0��5�

����C ����	����������,���5������������/�������#* �	��������������#
��#����������* ���������	�

�'������/�#��5��* ����

,#��55����55��������� ����	����* ���	�+���	����.�+����"���	�$���������.���5�������������5�$�����

��������1���������������,�.�����5���.����,#��55����55���������������5���* �	����
��������5����� �E�

� C ��* '����	������E��8�&8�

� 2�������	�� ���E�8�93�

� ,��5�E�8�:3�

� �������E���'��������:3�

��������� ��
���	������
���5������5������#��55����55��������5������������� �������#����	���	�#��	�

�������,��������!����	��;#������5�������?�@����#���

.�������5����	#�������5�������38�/��������* �������� ��������;#������������ �������	F����* ���5�

����������������.�* ���5���������������� ���	����* ���	���������	������ ����������&�������	��������

�.���5�������������5�$�������������1���������������,�.�����5���.�	��2#���������* � ����/��5�������

+���
����/���	G���� ������
�����	������� ����)������	����������������&�� ���#��	��������+�����.���

4.4 Hydraulic Modeling 
7 /	��#����5���#����� ����	���
��	�'��������.���5�������������5�$�������������1���������������

,�.�����5���.�	�

4.4.1 Culverts 
�����* ����/��#����������������� �����	����5��	�����-'���,��	���������� ��	�5��* ���������	�

������������������������#+����������,�5������.�+���&�<��#����������	#���5�������������5�

�#�����������H��
����'����* ����/���	���������	������ �����.���5�������������5�$�����

��������1���������������,�.�����5���.�	��

� �����#�������� ����	���
��	��������* * �	��������5��� �5��* ���"88�/����

5��;#���/�����* �5���	�����
��������
������������"88���������	���38�/����

5��;#���/�����* �5���	�����
������������������"88���������������������5���#����

��������* �����5���'#+����#������* ������	���
������* �* �/�+��* ����

�''��'������5�����H��
��#�������5��������'�� ������������������������������
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�������
����#���������
��	�����H�����������
���������������'��������#���

	�'��	��
������� �	�5���	������(�����
�������������

.���'���5��� ��	�����	�5��* ������/	����
���* �	����
�� ����#��	����	���
�������#�������

��	�������������#�������� ������H�	�#���
�����)�	�����7 �
�� �/��	* �����������F��7 > �9�

'��
��* �?�����''��	�(��@���.���5����� ��
����#* '������� ����#��	�5����#��������H��
E�

� �#�����F��!�����
F�����55����������#* �	����+��8�8$0��+���	��������#
���	�* �����

'�'��?)7 � ���$88:@�

� �#������������K�"�5���5�* ��������

� 2���
��5��� �'����������#
���#������� �������+��� �����

� �#��������������'�	����3I �

4.4.2 Retention Basins 
% ���&��'�������

.���� ��	�5��* ������* '���	��5�7 ����������������/'�����/��F���������.��������������������

����������'���'��������� ��	�5��* �������� �����'���������
��������������+/���	#���
��#��55�

�����������������#����5��������(�����
����	����������	#��	��������/��5�����* � ������#��55��

���������5�	�����'�	�������	�� ������* ������* � ����/��5�����
��#�	�������
��+���
��F��

��������	��������������* ��
���������������������* � ������#��55�'���5��� ���	����#* �J�

,!.�	��������+������������������������+������ �#�	�+����;#���	�� ����������� ��	�5��* �

����������'�����#����������������������5�����= A !��#��	��
G������������ ����/��	G%�/	�� ��

����������	�55�������+��� �����(�����
�����#��	�����'�	�'���5��� ��5���+����	�����
���

������
��
�+������

(�����������������)��������

,!.�����* * ��	��������������+�����������������������������#+���������������������������

������������������/���	�* �����#���'��+������������������������	�� ������* �	�����'* �����

��	���������#����	�����������������* � ������#��55����#* ��	#���������'��'���	�

	�����'* ����������������/����
�����

= ��������#��55������������	�������5���	��	 ������������������������������#+���������

2�����
����������$�������''��	�(�����,���������+��������#* �������+���	���������#�������

����������5�38�/�����5�����"���#������* �5���	�����
������������������"88�������'��������.���

5�������������5�$�������������1���������������,�.�����5���.����.�������������������

�#+������������������+��������#�	����	�����5����� ��
����#* ��+���	������38�/�����"���#��

����* E�
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�,#��55�� ��#* ��K�8�&0&������5��

• 2�����'�	�,#��55�� ��#* �K�8�33&������5��

• ������������,#��55�� ��#* ��K�2�����'�	�<��(�����
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Section 5 
Conclusions and Recommendations 

5.1 Conclusions 

������������'���5��� ��5�����* � ������#��55�5��* ��(�����
����	�����'�	����	����������* ���* ���5���

�����'�� ����������������������H���5������ �������	�������.�+���"���.������������������������'���5��� �

���
���5��* �8�&��5�����""�4��5����.�+���$�������* �	����
�'���* ��������	�����	���
������* �#����H�	�

�����* '�����(�����
���	�	�����'�	�����* � ������#��55��

.���� ��	�5��* ������'��* ����/�����������5��������+������5��� ���5�����7 ����� ����������������� �����

����(���* ��/���#
���������������� ����	�������������������/��5�����* � ������#��55�	#���
�������* �

��������.������/��������������������* ����
��* ���* �H��
������55������5���������5��������.�������

��5�����	�����������������'�
��'�/��� �����5��� ����������������* ���������	�����* ��������������

��	�������+����	#�����������* ����
��55������5��������/��#�5������.�����������	�����'* ����

	�� ������* ��5������ ��	�5��* �'�� �����������	���������������* ��������/�#������#�5�������������

��������.���* ���* ���������������'���5��� ���	����#* ���5��#��55�� �������������
��
�+����55�������

��������5�������������������(�����
����	���������,���������+������������������* * ��	�	�5���

� �������	���������� ��	�5��* �����E�����#	��
��������������2�����)����	�1 ����

��������	������������������������5�����= A !��#��	��
G������������ ����/��	G%�/	�� ��������

������	�� �����������������	���������������������	��5������ ��	�5��* ����������������5����#��#* ���

.���	�����5���'���5��� �5�������* � ������#��55����������+�������������������(�����
����	����������

� ������&�8��5������������������
�����'���5��� ����* ���* ����������������(�����
����	���������	�������

�����#�5�����5�������+����������(���* ��/����/��������������+��������������;#���	�����

.���������������'���5��� ���	����#* ��5�������* � ������#��55�������������������������#+��������

?�������@�� ������;#����������������+�������.�����������5�������	���������+������������

�����������������#+������������#	������'���������5�	�� ������* �	�����'* �������	���������

	�� ������* �����������������/�� �����* �������* �����#���'��+��������������5�����������	�5��� ����
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��������* ���* ����* '�����������* � ������#��55��5����	�����'* ������* '���	���������(�����
�

���	����������

2�����'* ��������
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5.2 Recommendations 
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��	�	���
��	�+���	����'��'���	�
��	������
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��	�5����#������������������+��������	�����������

&� 2#���
�5�����	���
������* ��������������/�����* ��#������"8�/�������������#�	�+�������	���	�
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Table 1 
Basin Peak Flow Rate Comparison 

Table 2 
Modeling Parameters 

Table 3 
Preliminary Culvert Schedule 



DESIGN 
POINT

EXISTING 
PEAK FLOW 

RATE
(CFS)

DEVELOPED 
PEAK FLOW 

RATE
(CFS)

INCREASE IN PEAK 
FLOWRATE (CFS)

A 73.2 70.2 -3.0
B 312.6 312.9 0.3
C 79.7 95.2 15.5
D 122.2 125.7 3.5
E 49.6 57.9 8.3
F 303.5 305.0 1.5
G 130.2 133.4 3.3
I 117.0 117.0 0.0
J 167.9 167.9 0.0
K 50.0 50.0 0.0

Notes:
Refer to Figures 3, 4, 5, 8, and 9 for locations of Design Points

Created by:  J. Omernik 01/11/11
Checked by:  M. Wessale 01/13/2011

TABLE 1
BASIN PEAK FLOW RATE COMPARISION

AUWAHI WIND FARM, MAUI COUNTY, HAWAII
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DESIGN 
POINT DESCRIPTION

BASINS 
CONTRIBUTING 

TO DESIGN POINT
AREA

(ACRES)

AREA TYPE A
VACANT/GRA

ZING
(CN = 36)

AREA TYPE B
VACANT/GRA

ZING
(CN = 60)

AREA 
TYPE C

VACANT/GRA
ZING

(CN = 73)

AREA 
TYPE A 
GRAVEL
(CN = 76)

AREA 
TYPE B 
GRAVEL
(CN = 85)

AREA
TYPE C
GRAVEL
(CN = 89)

AREA
IMPERVIOUS

(CN = 98)

AREA 
UNIMPROVED 

(ACRES)
(C=.3)

AREA GRAVEL
(ACRES)
(C=.85)

AREA 
IMPERVIOUS

(ACRES)
(C=.95)

WEIGHTED "CN" FOR TR-
20 OR "C" FOR RATIONAL

FLOW 
LENGTH

(FT)

ELEV. 
CHANGE

(FT)
SLOPE 
(FT/FT)

TIME OF CONCENTRATION 
(MIN)

DESIGN FLOWRATE
(CFS)

B Laydown East B 234.41 0.18 6.10 227.30 0.00 0 0.00 0.83 -- -- -- 72.7 10348 1632 0.158 141.4 312.60
D Wind Farm D 141.88 0 132.81 9.07 0 0 0 0 -- -- -- 60.8 9052 1190 0.131 173.7 122.20
F Wind Farm F 387.20 0 130.08 255.92 0 0 0.00 1.20 -- -- -- 68.7 16210 2393 0.148 288.2 303.49
G Wind Farm G 151.98 0 103.90 47.64 0 0 0.00 0.44 -- -- -- 64.2 10750 1434 0.133 203.4 130.17
I Papaka Road I 104.21 0 104.21 0 0 0 0 0 -- -- -- 60.0 6228 777 0.125 110.2 116.95
J Papaka Road J 108.10 0 108.1 0 0 0 0 0 -- -- -- 60.0 6179 1477 0.239 64.8 167.93

B Laydown East B-1, B-2 235.63 0.40 6.30 227.30 0.00 0.61 0.00 1.02 -- -- -- 72.7 10348 1632 0.158 141.4 312.90
Laydown East Basin B-1 -- 232.43 0 4.21 227.30 0 0.09 0.00 0.83 -- -- -- 72.9 10348 1632 0.158 141.4 311.24
Laydown East Basin B 2 3 20 0 4 2 08 0 0 00 0 53 0 0 19 63 4 439 15 0 034 27 8 9 03

TABLE 2
MODELING PARAMETERS

AUWAHI WIND FARM, MAUI COUNTY, HAWAII

EXISITNG SITE CONDITIONS

DEVELOPED SITE CONDITIONS

00
-Y

R
 2

4 
H

R
 S

TO
R

M
(N

R
C

S 
M

et
ho

d)

Laydown East Basin B-2 -- 3.20 0.4 2.08 0 0.00 0.53 0 0.19 -- -- -- 63.4 439 15 0.034 27.8 9.03
D Wind Farm D 141.88 0 127.84 9.07 0 4.96 0 0.012 -- -- -- 61.7 9052 1190 0.131 173.7 125.70
F Wind Farm F 387.20 0 126.93 255.92 0 3.15 0.00 1.204 -- -- -- 68.9 16210 2393 0.148 288.2 304.95
G Wind Farm G 151.98 0 98.15 47.64 0 5.73 0.00 0.46 -- -- -- 65.1 10750 1434 0.133 203.4 133.43

A Laydown West A 47.17 -- -- -- -- -- -- -- 46.62 0 0.55 0.308 3700 506 0.137 16.35 73.22

C Interconnect 
Substation C 39.54 -- -- -- -- -- -- -- 39.54 0 0 0.300 3549 516 0.145 8.87 79.72

E Wind Farm E 33.87 -- -- -- -- -- -- -- 33.87 0 0 0.300 4230 610 0.144 17.76 49.62
K Papaka Road K 34.06 -- -- -- -- -- -- -- 34.06 0 0 0.300 4747 940 0.198 17.20 50.03

A Laydown West A-1, A-2 45.90 -- -- -- -- -- -- -- 43.56 1.79 0.55 0.329 3921.1 523 0.133 -- 70.24
Laydown West Basin A-1 -- 40.20 -- -- -- -- -- -- -- 38.16 1.49 0.55 0.329 3921.1 523 0.133 17.29 61.06
Laydown West Basin A-2 -- 5.70 -- -- -- -- -- -- -- 5.40 0.30 0 0.329 664 28 0.042 5.20 16.05

C Interconnect 
Substation C-1, C-2 39.54 -- -- -- -- -- -- -- 35.69 3.67 0.17 0.354 3576 516 0.144 -- 95.23

Interconnect 
Substation Basin C-1 -- 34.60 -- -- -- -- -- -- -- 32.35 2.25 0 0.336 3576 516 0.144 8.95 79.06
Interconnect 
Substation Basin C-2 -- 4.94 -- -- -- -- -- -- -- 3.34 1.43 0.17 0.482 670 134 0.200 2.17 22.3

E Wind Farm E 33.87 -- -- -- -- -- -- -- 30.94 2.92 0.01 0.348 4230 610 0.144 17.76 57.89

DEVELOPED SITE CONDITIONS
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EXISITNG SITE CONDITIONS

10

E Wind Farm E 33.87 30.94 2.92 0.01 0.348 4230 610 0.144 17.76 57.89

Notes:

1. Areas, flow lengths, and elevation change measured using GIS software.
2. Curve numbers for vacant/grazing areas from Hydrology of the Hawaiian Islands, Table 7.5.
3. Curver numbers for gravel and impervious areas from SCS TR-55, Table 2-2a.
4. Runoff Coefficients from Maui County Hydrology Manual, Table 2.
5. Time of Concentration for NRCS Method models calculated per the velocity method, USDA - Part 630 Hydrology.
6.  Time of Concentration for Rational Method models calculated using Maui County Hydrology Manual, Plate 3.
7. NRCS Method 100-YR 24-HR storm used for areas greater than 100 acres as required in the Maui County Hydrology Manual.
8.  Rational Method 50-YR 1-HR storm used for areas smaller than 100 acres as required by the Maui County Hydrology Manual.
9. Design flowrate generated using HydroCAD version 8.0.

Created by:  J. Omernik, 01/11/11
Checked by:  M. Wessale 01/13/2011

P:\06447_Sempra\CIVIL\HYDROLOGY\Report\tables\Report Tables_updated2.xls   1/27/2011
© 2009 RMT, Inc.  All rights reserved. 



CULVERT ID DESIGN FLOW (CFS) NO. OF BARRELS SIZE (IN)
Culvert B 312.90 1 5'x12' box
Culvert C 79.06 3 36

Culvert C-1 79.06 3 36
Culvert I 116.95 2 48
Culvert J 167.93 3 48
Culvert K 50.03 2 36

Notes:
1.  Culvert IDs deteremined by basin location.
2.  Design flow is the peak flowrate determined using HydroCAD version 8.0 for both 

Rational Method and NRCS Hydrograph Method.

5.  Culverts sized to pass entire design flow, i.e. no backwater.

Created by: J. Omernik 01/11/2011
Checked by: M. Wessale 01/13/2011

TABLE 3
PRELIMINARY CULVERT SCHEDULE

SEMPRA AUWAHI WIND FARM, MAUI COUNTY, HAWAII

3.  Culverts sized using the Federal Highway Administration's HY-8 culvert modeling 
software.
4.  Assumptions include - corrugated steel for cirrcular culvert & concrete for box culvert
                                       - 60 ft culvert length @ 5% slope
                                       - existing landslope used for downstream conditions
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Figure 1 
Site Plan 

Figure 2 
Existing Soil and Vegetation 

Figure 3 
Existing Conditions Wind Farm Site 

Figure 4 
Existing Conditions Interconnection Substation 

Figure 5 
Existing Conditions P�paka Access Road 

Figure 6 
Regional Watersheds and Aquifers 

Figure 7 
Wind Farm Site Layout 

Figure 8 
Developed Conditions Wind Farm Site 

Figure 9 
Developed Conditions Interconnections Substation
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NOTES

1. SOILS/HYDRO DATA OBTAINED FROM USGS. VEGETATION
DATA FROM STATE OF HAWAII GAP PROGRAM 2005.

2. COORDINATES SYSTEM:
NAD_1983_HARN_STATEPLANE_HAWAII_2_FIPS_5102_FEET

Soil Name Texture Description Soil Name Hydro Group
AaB sandy loam Alae sandy loam, 3 to 7 percent slopes A
BS coarse sand Beaches A
DL sand Dune land A
ISD silt loam Io silt loam, 7 to 25 percent slopes B

KCXD extremely stony peat Kaimu extremely stony peat, 7 to 25 percent slopes A
KDIE loam Kaipoioi loam, 7 to 40 percent slopes B
KDVE loam Kaipoioi very rocky loam, 7 to 40 percent slopes B
KGKC very stony silt loam Kamaole very stony silt loam, 3 to 15 percent slopes B
KGLC extremely stony silt loam Kamaole extremely stony silt loam, 3 to 15 percent slopes B
KNXD extremely stony silty clay loam Keawakapu extremely stony silty clay loam, 3 to 25 percent slopes B
KxbE loam Kula very rocky loam, 12 to 40 percent slopes B
KxD loam Kula loam, 12 to 20 percent slopes B
LME loam Laumaia loam, 7 to 40 percent slopes B
LNE extremely stony loam Laumaia extremely stony loam, 7 to 40 percent slopes B
MXC loam Makena loam, stony complex, 3 to 15 percent slopes B
OAD very stony silt loam Oanapuka very stony silt loam, 7 to 25 percent slopes B
OED extremely stony silt loam Oanapuka extremely stony silt loam, 7 to 25 percent slopes B
PZVE very stony silt loam Puu Pa very stony silt loam, 7 to 40 percent slopes A

rCI paragravel Cinder land A
rLW extremely cobbly material Lava flows, aa A
rRK silty clay loam Rock land D
rVS extremely stony very fine sandy loam Very stony land C
ULD silt loam Ulupalakua silt loam, 7 to 25 percent slopes B
UME loamy coarse sand Uma loamy coarse sand, 15 to 40 percent slopes A
UMF loamy coarse sand Uma loamy coarse sand, 40 to 70 percent slopes A
URD loamy coarse sand Uma rocky loamy coarse sand, 7 to 25 percent slopes A

A  B  C  D =  HYDRO CLASS
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EXISTING CONDITIONS
WIND FARM SITE

Auwahi Wind Farm
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NOTES

1. CONTOURS IN RED GENERATED FROM AERIAL STUDY BY
AEROMETRICS, DECEMBER 18, 2007.  COMPILED AT 1:1200
SCALE WITH 2 FT CONTOURS.

2. ROADS DATA FROM STATE OF HAWAII, PASTURE RO ADS
DATA FROM CLIENT.

3. COORDINATES SYSTEM:
NAD_1983_HARN_STATEPLANE_HAWAII_2_FIPS_5102_FEET
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50FT CONTOUR (DATA FROM AEROMETRICS, SEE NOTE)

10FT CONTOUR (DATA FROM AEROMETRICS, SEE NOTE)

50FT CONTOUR (GENERATED FROM CLIENT 10MDEM OBTAINED 10/18/2010)

10FT CONTOUR (GENERATED FROM CLIENT 10MDEM OBTAINED 10/18/2010)
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EXISTING CONDITIONS
INTERCONNECTION SUBSTATION

Auwahi Wind Farm
Maui, Hawaii
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DATA FROM CLIENT.
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EXISTING CONDITIONS
PAPAKA ACCESS ROAD

Auwahi Wind Farm
Maui, Hawaii

FIGURE 5
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Appendix A 
The Rules for the Design of Storm Drainage 

Facilities in the County of Maui 
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Appendix B 
Photos – Typical Existing Conditions 



Typical of Wind Farm Area Typical of Wind Farm Area

Typical of Wind Farm Area Typical of Wind Farm Area



Typical Uphill of Wind Farm Typical Uphill of Wind Farm

Typical Uphill of Wind Farm Typical Uphill of Wind Farm



Typical Papaka Road Typical Papaka Road

Typical Papaka Road Typical Papaka Road



Typical of Interconnection Sub Area Typical of Interconnection Sub Area

Typical of Interconection Sub Area



�

��������	�
��������������������������

�!"#��$%"�&��"�'(()"��"���"��'(()�����*���	�+,-� � ��	���&��.���������

Appendix C 
HydroCAD Model Output Information 



Auwhi IDF 50-Year  Duration=17 min,  Inten=4.96 in/hrSempra HydroCAD_Rational Method
Page 1Prepared by {enter your company name here}

1/11/2011HydroCAD® 8.00  s/n 004531  © 2006 HydroCAD Software Solutions LLC

Subcatchment A (Exist): A - Existing West Laydown

Runoff = 73.22 cfs @ 0.28 hrs,  Volume= 1.713 af,  Depth= 0.44"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Auwhi IDF 50-Year  Duration=17 min,  Inten=4.96 in/hr

Area (ac) C Description
47.170 0.31
47.170 0.31 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.4 Direct Entry, 

Subcatchment A (Exist): A - Existing West Laydown
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Auwhi IDF 50-Year
Duration=17 min,

Inten=4.96 in/hr
Runoff Area=47.170 ac

Runoff Volume=1.713 af
Runoff Depth=0.44"

Tc=16.4 min
C=0.31

73.22 cfs
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Auwhi IDF 50-Year  Duration=18 min,  Inten=4.84 in/hrSempra HydroCAD_Rational Method
Page 1Prepared by {enter your company name here}

1/13/2011HydroCAD® 8.00  s/n 004531  © 2006 HydroCAD Software Solutions LLC

Pond A (Dev.): A - Developed West Laydown

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 45.900 ac,  Inflow Depth = 0.45"    for  50-Year event
Inflow = 70.24 cfs @ 0.30 hrs,  Volume= 1.736 af
Primary = 70.24 cfs @ 0.30 hrs,  Volume= 1.736 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Pond A (Dev.): A - Developed West Laydown
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Auwhi IDF 50-Year  Duration=18 min,  Inten=4.84 in/hrSempra HydroCAD_Rational Method
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1/13/2011HydroCAD® 8.00  s/n 004531  © 2006 HydroCAD Software Solutions LLC

Subcatchment A-1 (Dev.): A-1 - Developed West Laydown

Runoff = 61.06 cfs @ 0.30 hrs,  Volume= 1.508 af,  Depth= 0.45"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Auwhi IDF 50-Year  Duration=18 min,  Inten=4.84 in/hr

Area (ac) C Description
40.200 0.31
40.200 0.31 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.3 Direct Entry, 

Subcatchment A-1 (Dev.): A-1 - Developed West Laydown
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Auwhi IDF 50-Year
Duration=18 min,

Inten=4.84 in/hr
Runoff Area=40.200 ac

Runoff Volume=1.508 af
Runoff Depth=0.45"

Tc=17.3 min
C=0.31

61.06 cfs



Auwhi IDF 50-Year  Duration=5 min,  Inten=9.12 in/hrSempra HydroCAD_Rational Method
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1/12/2011HydroCAD® 8.00  s/n 004531  © 2006 HydroCAD Software Solutions LLC

Subcatchment A-2 (Dev.): A-2 - Developed West Laydown

[48] Hint: Peak<CiA due to short duration

Runoff = 16.05 cfs @ 0.08 hrs,  Volume= 0.114 af,  Depth= 0.24"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Auwhi IDF 50-Year  Duration=5 min,  Inten=9.12 in/hr

Area (ac) C Description
5.700 0.33
5.700 0.33 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.2 Direct Entry, 

Subcatchment A-2 (Dev.): A-2 - Developed West Laydown
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Duration=5 min,
Inten=9.12 in/hr

Runoff Area=5.700 ac
Runoff Volume=0.114 af

Runoff Depth=0.24"
Tc=5.2 min

C=0.33
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Auwhi IDF 50-Year  Duration=9 min,  Inten=6.66 in/hrSempra HydroCAD_Rational Method
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1/27/2011HydroCAD® 8.00  s/n 004531  © 2006 HydroCAD Software Solutions LLC

Subcatchment C (Exist): C - Existing Interconnect Sub

Runoff = 79.72 cfs @ 0.15 hrs,  Volume= 0.988 af,  Depth= 0.30"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Auwhi IDF 50-Year  Duration=9 min,  Inten=6.66 in/hr

Area (ac) C Description
39.540 0.30
39.540 0.30 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.9 Direct Entry, 

Subcatchment C (Exist): C - Existing Interconnect Sub
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Auwhi IDF 50-Year
Duration=9 min,
Inten=6.66 in/hr

Runoff Area=39.540 ac
Runoff Volume=0.988 af

Runoff Depth=0.30"
Tc=8.9 min

C=0.30

79.72 cfs



Auwhi IDF 50-Year  Duration=3 min,  Inten=9.12 in/hrSempra HydroCAD_Rational Method
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1/27/2011HydroCAD® 8.00  s/n 004531  © 2006 HydroCAD Software Solutions LLC

Subcatchment C-2 (Exist): C-2 Existing

[70] Warning: Tc<8dt requires smaller dt

Runoff = 13.83 cfs @ 0.05 hrs,  Volume= 0.056 af,  Depth= 0.14"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Auwhi IDF 50-Year  Duration=3 min,  Inten=9.12 in/hr

Area (ac) C Description
4.900 0.30
4.900 0.30 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.2 Direct Entry, 

Subcatchment C-2 (Exist): C-2 Existing
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Auwhi IDF 50-Year
Duration=3 min,
Inten=9.12 in/hr

Runoff Area=4.900 ac
Runoff Volume=0.056 af

Runoff Depth=0.14"
Tc=2.2 min

C=0.30

13.83 cfs



Auwhi IDF 50-Year  Duration=9 min,  Inten=6.66 in/hrSempra HydroCAD_Rational Method
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Pond C (Dev.): C - Developed Interconnect Sub

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 39.540 ac,  Inflow Depth = 0.36"    for  50-Year event
Inflow = 95.23 cfs @ 0.15 hrs,  Volume= 1.178 af
Primary = 95.23 cfs @ 0.15 hrs,  Volume= 1.178 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs

Pond C (Dev.): C - Developed Interconnect Sub
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Inflow Area=39.540 ac
95.23 cfs95.23 cfs
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Subcatchment C-1 (Dev.): C-1 - Developed Interconnect Sub

Runoff = 79.06 cfs @ 0.15 hrs,  Volume= 0.980 af,  Depth= 0.34"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Auwhi IDF 50-Year  Duration=9 min,  Inten=6.66 in/hr

Area (ac) C Description
34.600 0.34
34.600 0.34 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

8.9 Direct Entry, 

Subcatchment C-1 (Dev.): C-1 - Developed Interconnect Sub

Runoff

Hydrograph

Time  (hours)
3210

Fl
ow

  (
cf

s)

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

Auwhi IDF 50-Year
Duration=9 min,
Inten=6.66 in/hr

Runoff Area=34.600 ac
Runoff Volume=0.980 af

Runoff Depth=0.34"
Tc=8.9 min

C=0.34

79.06 cfs
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Subcatchment C-2 (Dev.): C-2 - Developed Interconnect Sub

[70] Warning: Tc<8dt requires smaller dt

Runoff = 22.30 cfs @ 0.05 hrs,  Volume= 0.090 af,  Depth= 0.22"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Auwhi IDF 50-Year  Duration=3 min,  Inten=9.12 in/hr

Area (ac) C Description
4.940 0.48
4.940 0.48 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

2.2 Direct Entry, 

Subcatchment C-2 (Dev.): C-2 - Developed Interconnect Sub

Runoff

Hydrograph

Time  (hours)
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Auwhi IDF 50-Year
Duration=3 min,
Inten=9.12 in/hr

Runoff Area=4.940 ac
Runoff Volume=0.090 af

Runoff Depth=0.22"
Tc=2.2 min

C=0.48

22.30 cfs
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Subcatchment E (Exist): E - Existing Wind Farm

Runoff = 49.62 cfs @ 0.30 hrs,  Volume= 1.230 af,  Depth= 0.44"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Auwhi IDF 50-Year  Duration=18 min,  Inten=4.84 in/hr

Area (ac) C Description
33.870 0.30
33.870 0.30 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.8 Direct Entry, 

Subcatchment E (Exist): E - Existing Wind Farm

Runoff

Hydrograph

Time  (hours)
3210
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Auwhi IDF 50-Year
Duration=18 min,

Inten=4.84 in/hr
Runoff Area=33.870 ac

Runoff Volume=1.230 af
Runoff Depth=0.44"

Tc=17.8 min
C=0.30

49.62 cfs
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Subcatchment E (Dev.): E - Developed Wind Farm

Runoff = 57.89 cfs @ 0.30 hrs,  Volume= 1.435 af,  Depth= 0.51"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Auwhi IDF 50-Year  Duration=18 min,  Inten=4.84 in/hr

Area (ac) C Description
33.870 0.35
33.870 0.35 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.8 Direct Entry, 

Subcatchment E (Dev.): E - Developed Wind Farm

Runoff

Hydrograph

Time  (hours)
3210
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Auwhi IDF 50-Year
Duration=18 min,

Inten=4.84 in/hr
Runoff Area=33.870 ac

Runoff Volume=1.435 af
Runoff Depth=0.51"

Tc=17.8 min
C=0.35

57.89 cfs
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Subcatchment H: H - Existing Papaka Rd

Runoff = 31.23 cfs @ 0.21 hrs,  Volume= 0.561 af,  Depth= 0.36"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Auwhi IDF 50-Year  Duration=13 min,  Inten=5.59 in/hr

Area (ac) C Description
18.540 0.30
18.540 0.30 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
12.7 Direct Entry, 

Subcatchment H: H - Existing Papaka Rd

Runoff

Hydrograph

Time  (hours)
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Auwhi IDF 50-Year
Duration=13 min,

Inten=5.59 in/hr
Runoff Area=18.540 ac

Runoff Volume=0.561 af
Runoff Depth=0.36"

Tc=12.7 min
C=0.30

31.23 cfs
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Subcatchment K: K - Existing Papaka Rd

Runoff = 50.03 cfs @ 0.30 hrs,  Volume= 1.237 af,  Depth= 0.44"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-3.00 hrs, dt= 0.01 hrs
Auwhi IDF 50-Year  Duration=18 min,  Inten=4.84 in/hr

Area (ac) C Description
34.060 0.30
34.060 0.30 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
17.2 Direct Entry, 

Subcatchment K: K - Existing Papaka Rd

Runoff

Hydrograph

Time  (hours)
3210
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Auwhi IDF 50-Year
Duration=18 min,

Inten=4.84 in/hr
Runoff Area=34.060 ac

Runoff Volume=1.237 af
Runoff Depth=0.44"

Tc=17.2 min
C=0.30

50.03 cfs



B (Exist)

B - Existing East
 Laydown

B-1 (Dev.)

B-1 - Developed East
 Laydown

B-2 (Dev.)

B-2 - Developed East
 Laydown

D (Dev.)

D - Developed Wind
 Farm

D (Exist)

D - Existing Wind Farm

F (Dev.)

F - Developed Wind
 Farm

F (Exist)

F - Existing Wind Farm

G (Dev.)

G - Developed Wind
 Farm

G (Exist)

G - Existing Wind Farm

I

I - Existing Papaka Rd

J

J - Existing Papaka Rd

B (Dev)

B - Developed East
 Laydown

Drainage Diagram for Sempra HydroCAD
Prepared by {enter your company name here}        1/13/2011

HydroCAD® 8.00  s/n 004531  © 2006 HydroCAD Software Solutions LLC

Subcat Reach Pond Link

omernikj
Text Box
NRCS Method



Sempra HydroCAD
Page 2Prepared by {enter your company name here}

1/13/2011HydroCAD® 8.00  s/n 004531  © 2006 HydroCAD Software Solutions LLC

Area Listing (selected nodes)

Area  (acres) CN Description (subcats)

212.310 60.0   (I,J)

141.880 61.0   (D (Exist))

141.880 62.0   (D (Dev.))

3.200 63.0   (B-2 (Dev.))

151.980 64.0   (G (Exist))

151.980 65.0   (G (Dev.))

774.400 69.0   (F (Dev.),F (Exist))

465.180 73.0   (B (Exist),B-1 (Dev.))
             

2,042.810
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Time span=0.00-30.00 hrs, dt=0.05 hrs, 601 points
Runoff by SCS TR-20 method, UH=SCS

Reach routing by Stor-Ind method  -  Pond routing by Stor-Ind method

Runoff Area=233.580 ac   Runoff Depth>7.26"Subcatchment B (Exist): B - Existing East Laydown
   Tc=141.4 min   CN=72.7   Runoff=312.60 cfs  141.301 af

Runoff Area=231.600 ac   Runoff Depth>7.29"Subcatchment B-1 (Dev.): B-1 - Developed East Laydown
   Tc=141.4 min   CN=72.9   Runoff=311.24 cfs  140.624 af

Runoff Area=3.200 ac   Runoff Depth=5.98"Subcatchment B-2 (Dev.): B-2 - Developed East Laydown
   Tc=27.8 min   CN=63.4   Runoff=9.03 cfs  1.595 af

Runoff Area=141.880 ac   Runoff Depth>5.74"Subcatchment D (Dev.): D - Developed Wind Farm
   Tc=173.7 min   CN=61.7   Runoff=125.70 cfs  67.881 af

Runoff Area=141.880 ac   Runoff Depth>5.61"Subcatchment D (Exist): D - Existing Wind Farm
   Tc=173.7 min   CN=60.8   Runoff=122.20 cfs  66.385 af

Runoff Area=387.200 ac   Runoff Depth>6.69"Subcatchment F (Dev.): F - Developed Wind Farm
   Tc=288.2 min   CN=68.9   Runoff=304.95 cfs  215.752 af

Runoff Area=387.200 ac   Runoff Depth>6.66"Subcatchment F (Exist): F - Existing Wind Farm
   Tc=288.2 min   CN=68.7   Runoff=303.49 cfs  214.871 af

Runoff Area=151.980 ac   Runoff Depth>6.21"Subcatchment G (Dev.): G - Developed Wind Farm
   Tc=203.4 min   CN=65.1   Runoff=133.43 cfs  78.650 af

Runoff Area=151.980 ac   Runoff Depth>6.08"Subcatchment G (Exist): G - Existing Wind Farm
   Tc=203.4 min   CN=64.2   Runoff=130.17 cfs  77.066 af

Runoff Area=104.210 ac   Runoff Depth=5.51"Subcatchment I: I - Existing Papaka Rd
   Tc=110.2 min   CN=60.0   Runoff=116.95 cfs  47.807 af

Runoff Area=108.100 ac   Runoff Depth=5.51"Subcatchment J: J - Existing Papaka Rd
   Tc=64.8 min   CN=60.0   Runoff=167.93 cfs  49.592 af

   Inflow=312.90 cfs  142.219 afPond B (Dev): B - Developed East Laydown
   Primary=312.90 cfs  142.219 af

Total Runoff Area = 2,042.810 ac   Runoff Volume = 1,101.524 af   Average Runoff Depth = 6.47"
100.00% Pervious Area = 2,042.810 ac     0.00% Impervious Area = 0.000 ac
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Subcatchment B (Exist): B - Existing East Laydown

Runoff = 312.60 cfs @ 11.77 hrs,  Volume= 141.301 af,  Depth> 7.26"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr 100-yr East (Wind Farm)  Rainfall=10.74"

Area (ac) CN Description
233.580 72.7
233.580 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
141.4 Direct Entry, 

Subcatchment B (Exist): B - Existing East Laydown

Runoff

Hydrograph

Time  (hours)
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Type I 24-hr 100-yr East (Wind Farm)
Rainfall=10.74"

Runoff Area=233.580 ac
Runoff Volume=141.301 af

Runoff Depth>7.26"
Tc=141.4 min

CN=72.7

312.60 cfs
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Subcatchment B-1 (Dev.): B-1 - Developed East Laydown

Runoff = 311.24 cfs @ 11.77 hrs,  Volume= 140.624 af,  Depth> 7.29"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr 100-yr East (Wind Farm)  Rainfall=10.74"

Area (ac) CN Description
231.600 72.9
231.600 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
141.4 Direct Entry, 

Subcatchment B-1 (Dev.): B-1 - Developed East Laydown

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type I 24-hr 100-yr East (Wind Farm)
Rainfall=10.74"

Runoff Area=231.600 ac
Runoff Volume=140.624 af

Runoff Depth>7.29"
Tc=141.4 min

CN=72.9

311.24 cfs
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Subcatchment B-2 (Dev.): B-2 - Developed East Laydown

Runoff = 9.03 cfs @ 10.22 hrs,  Volume= 1.595 af,  Depth= 5.98"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr 100-yr East (Wind Farm)  Rainfall=10.74"

Area (ac) CN Description
3.200 63.4
3.200 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
27.8 Direct Entry, 

Subcatchment B-2 (Dev.): B-2 - Developed East Laydown

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type I 24-hr 100-yr East (Wind Farm)
Rainfall=10.74"

Runoff Area=3.200 ac
Runoff Volume=1.595 af

Runoff Depth=5.98"
Tc=27.8 min

CN=63.4

9.03 cfs
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Pond B (Dev): B - Developed East Laydown

[40] Hint: Not Described (Outflow=Inflow)

Inflow Area = 234.800 ac,  Inflow Depth > 7.27"    for  100-yr East (Wind Farm) event
Inflow = 312.90 cfs @ 11.77 hrs,  Volume= 142.219 af
Primary = 312.90 cfs @ 11.77 hrs,  Volume= 142.219 af,  Atten= 0%,  Lag= 0.0 min

Routing by Stor-Ind method, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs

Pond B (Dev): B - Developed East Laydown

Inflow
Primary

Hydrograph

Time  (hours)
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Inflow Area=234.800 ac
312.90 cfs312.90 cfs
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Subcatchment D (Exist): D - Existing Wind Farm

Runoff = 122.20 cfs @ 12.20 hrs,  Volume= 66.385 af,  Depth> 5.61"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr 100-yr East (Wind Farm)  Rainfall=10.74"

Area (ac) CN Description
141.880 60.8
141.880 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
173.7 Direct Entry, 

Subcatchment D (Exist): D - Existing Wind Farm

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type I 24-hr 100-yr East (Wind Farm)
Rainfall=10.74"

Runoff Area=141.880 ac
Runoff Volume=66.385 af

Runoff Depth>5.61"
Tc=173.7 min

CN=60.8

122.20 cfs
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Subcatchment D (Dev.): D - Developed Wind Farm

Runoff = 125.70 cfs @ 12.19 hrs,  Volume= 67.881 af,  Depth> 5.74"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr 100-yr East (Wind Farm)  Rainfall=10.74"

Area (ac) CN Description
141.880 61.7
141.880 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
173.7 Direct Entry, 

Subcatchment D (Dev.): D - Developed Wind Farm

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type I 24-hr 100-yr East (Wind Farm)
Rainfall=10.74"

Runoff Area=141.880 ac
Runoff Volume=67.881 af

Runoff Depth>5.74"
Tc=173.7 min

CN=61.7

125.70 cfs
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Subcatchment F (Exist): F - Existing Wind Farm

Runoff = 303.49 cfs @ 13.80 hrs,  Volume= 214.871 af,  Depth> 6.66"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr 100-yr East (Wind Farm)  Rainfall=10.74"

Area (ac) CN Description
387.200 68.7
387.200 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
288.2 Direct Entry, 

Subcatchment F (Exist): F - Existing Wind Farm

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type I 24-hr 100-yr East (Wind Farm)
Rainfall=10.74"

Runoff Area=387.200 ac
Runoff Volume=214.871 af

Runoff Depth>6.66"
Tc=288.2 min

CN=68.7

303.49 cfs
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Subcatchment F (Dev.): F - Developed Wind Farm

Runoff = 304.95 cfs @ 13.80 hrs,  Volume= 215.752 af,  Depth> 6.69"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr 100-yr East (Wind Farm)  Rainfall=10.74"

Area (ac) CN Description
387.200 68.9
387.200 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
288.2 Direct Entry, 

Subcatchment F (Dev.): F - Developed Wind Farm

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type I 24-hr 100-yr East (Wind Farm)
Rainfall=10.74"

Runoff Area=387.200 ac
Runoff Volume=215.752 af

Runoff Depth>6.69"
Tc=288.2 min

CN=68.9

304.95 cfs
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Subcatchment G (Exist): G - Existing Wind Farm

Runoff = 130.17 cfs @ 12.65 hrs,  Volume= 77.066 af,  Depth> 6.08"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr 100-yr East (Wind Farm)  Rainfall=10.74"

Area (ac) CN Description
151.980 64.2
151.980 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
203.4 Direct Entry, 

Subcatchment G (Exist): G - Existing Wind Farm

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type I 24-hr 100-yr East (Wind Farm)
Rainfall=10.74"

Runoff Area=151.980 ac
Runoff Volume=77.066 af

Runoff Depth>6.08"
Tc=203.4 min

CN=64.2

130.17 cfs
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Subcatchment G (Dev.): G - Developed Wind Farm

Runoff = 133.43 cfs @ 12.65 hrs,  Volume= 78.650 af,  Depth> 6.21"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr 100-yr East (Wind Farm)  Rainfall=10.74"

Area (ac) CN Description
151.980 65.1
151.980 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
203.4 Direct Entry, 

Subcatchment G (Dev.): G - Developed Wind Farm

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type I 24-hr 100-yr East (Wind Farm)
Rainfall=10.74"

Runoff Area=151.980 ac
Runoff Volume=78.650 af

Runoff Depth>6.21"
Tc=203.4 min

CN=65.1

133.43 cfs
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Subcatchment I: I - Existing Papaka Rd

Runoff = 116.95 cfs @ 11.39 hrs,  Volume= 47.807 af,  Depth= 5.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr 100-yr East (Wind Farm)  Rainfall=10.74"

Area (ac) CN Description
104.210 60.0
104.210 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
110.2 Direct Entry, 

Subcatchment I: I - Existing Papaka Rd

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type I 24-hr 100-yr East (Wind Farm)
Rainfall=10.74"

Runoff Area=104.210 ac
Runoff Volume=47.807 af

Runoff Depth=5.51"
Tc=110.2 min

CN=60.0

116.95 cfs
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Subcatchment J: J - Existing Papaka Rd

Runoff = 167.93 cfs @ 10.73 hrs,  Volume= 49.592 af,  Depth= 5.51"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-30.00 hrs, dt= 0.05 hrs
Type I 24-hr 100-yr East (Wind Farm)  Rainfall=10.74"

Area (ac) CN Description
108.100 60.0
108.100 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
64.8 Direct Entry, 

Subcatchment J: J - Existing Papaka Rd

Runoff

Hydrograph

Time  (hours)
3029282726252423222120191817161514131211109876543210
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Type I 24-hr 100-yr East (Wind Farm)
Rainfall=10.74"

Runoff Area=108.100 ac
Runoff Volume=49.592 af

Runoff Depth=5.51"
Tc=64.8 min

CN=60.0

167.93 cfs
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Appendix D 
NOAA Point Precipitation Frequency Estimates 



 www.nws.noaa.gov  

 

  Home Site Map News Organization   Search     NWS  All NOAA   Go

 
General Info 

  

Homepage 
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FAQ 

Precipitation 
Frequency (PF) 

PF Data Server 
 PF in GIS Format  
 PF Maps  
 Temporal Distr.  
 Time Series Data  
 PFDS Perform.  
PF Documents 

Probable Maximum 
Precipitation (PMP) 

  
PMP Documents 
Record 
Precipitation 

 
Contact Us 

Inquiries 
List-server 

 

 

  

Hawaiian Islands 

  

 

Use "Reset Map" button to go back to previous map

Select location Legend:

Navigate map  Observing station

Reset map

1. DATA DESCRIPTION: 

 

2. SELECT LOCATION: 
Choose one of the following options: 
 
2.1 Select station: 

  a) From list: 

 
 

Move mouse over station 
 

2.2 Enter location: 

 
 

2.3 Click on map to select location information: 

Data type: Precipitation depth

Units:  English

Time series type:  Partial duration

Select observing station Submit site

  b) From map:  

Latitude (decimal degrees): lat

Longitude (decimal degrees): lon

Submit location

Latitude:  20.811

Longitude: -156.499

 ResetMap data ©2010 Google -
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Hawaiian Islands, 20.703 N, 156.395 W, 1499 feet (from DEM)  
from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 4, Version 2 

S. Perica, D. Martin, B. Lin, T. Parzybok, D. Riley, M. Yekta, L. Hiner, L.-C. Chen, D. Brewer, F. Yan, K. Maitaria, C. Trypaluk, G. M. Bonnin 
NOAA, National Weather Service, Silver Spring, Maryland, 2009 

Extracted: Tue Dec 14 2010 
 

POINT PRECIPITATION 
FREQUENCY ESTIMATES 
FROM NOAA ATLAS 14 

Confidence Limits Seasonality Related Info GIS Data Maps Docs Return to State Map

Precipitation frequency estimates for selected durations (inches)1

ARI 
(years)

5 
min 

10 
min 

15 
min 

30 
min 

60 
min 

120 
min 

3 
hr 

6 
hr 

12 
hr 

24 
hr 

48 
hr 

4 
day 

7 
day 

10 
day 

20 
day 

30 
day 

45 
day 

60 
day 

1 0.28 0.39 0.48 0.72 1.03 1.37 1.51 1.83 2.22 2.64 3.27 3.69 4.18 4.57 5.58 6.43 7.73 8.82
2 0.36 0.49 0.61 0.91 1.31 1.77 1.97 2.40 2.94 3.57 4.43 5.01 5.70 6.21 7.54 8.67 10.36 11.79
5 0.47 0.64 0.80 1.19 1.72 2.31 2.60 3.20 3.97 4.88 6.07 6.90 7.83 8.51 10.21 11.66 13.84 15.64

10 0.55 0.76 0.95 1.41 2.03 2.74 3.09 3.82 4.78 5.92 7.37 8.43 9.52 10.31 12.28 13.95 16.45 18.50
25 0.67 0.92 1.15 1.71 2.46 3.30 3.74 4.65 5.88 7.36 9.21 10.58 11.88 12.80 15.08 17.02 19.89 22.20
50 0.76 1.05 1.31 1.94 2.80 3.74 4.24 5.29 6.74 8.52 10.69 12.32 13.77 14.77 17.25 19.36 22.45 24.94
100 0.86 1.18 1.47 2.18 3.14 4.18 4.74 5.94 7.62 9.71 12.24 14.15 15.73 16.80 19.44 21.69 24.97 27.61
200 0.95 1.31 1.64 2.42 3.50 4.63 5.25 6.60 8.54 10.98 13.88 16.10 17.79 18.92 21.70 24.07 27.50 30.25
500 1.09 1.49 1.87 2.76 3.99 5.23 5.94 7.49 9.79 12.73 16.19 18.86 20.66 21.84 24.73 27.22 30.78 33.64

1000 1.19 1.64 2.05 3.03 4.37 5.69 6.46 8.17 10.77 14.12 18.04 21.07 22.93 24.13 27.05 29.60 33.21 36.13

1These precipitation frequency estimates are based on a partial duration series. ARI is the average recurrence interval. Please refer to NOAA Atlas 14 for more information. 

NOTE: Formatting forces estimates near zero to appear as zero.

Upper bounds of the 90% confidence interval for selected durations (inches)2

ARI 
(years)

5 
min

10 
min

15 
min

30 
min

60 
min

120 
min

3 
hr

6 
hr

12
hr

24
hr

48
hr

4 
day

7 
day

10
day

20 
day

30
day

45
day

60
day

1 0.33 0.45 0.56 0.83 1.19 1.56 1.72 2.09 2.54 3.01 3.74 4.19 4.75 5.19 6.34 7.30 8.77 10.00
2 0.42 0.57 0.71 1.06 1.52 2.05 2.29 2.79 3.42 4.07 5.06 5.70 6.47 7.06 8.56 9.84 11.76 13.38
5 0.55 0.75 0.94 1.39 2.00 2.70 3.04 3.73 4.63 5.57 6.94 7.87 8.92 9.69 11.61 13.26 15.75 17.80

10 0.65 0.89 1.11 1.65 2.38 3.22 3.62 4.48 5.60 6.78 8.46 9.63 10.88 11.78 14.01 15.91 18.77 21.12
25 0.80 1.09 1.37 2.02 2.92 3.92 4.43 5.51 6.97 8.47 10.62 12.16 13.66 14.70 17.29 19.50 22.80 25.49
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2Probability that precipitation frequency estimate, for a given duration and ARI, will be greater than upper bound of the 90% confidence interval is 5%.  

3Probability that precipitation frequency estimate, for a given duration and ARI, will be less than lower bound of the 90% confidence interval is 5%. 

  

50 0.92 1.25 1.57 2.32 3.35 4.49 5.08 6.34 8.08 9.84 12.38 14.22 15.89 17.04 19.87 22.30 25.88 28.78
100 1.04 1.43 1.78 2.64 3.81 5.08 5.75 7.21 9.25 11.28 14.25 16.43 18.26 19.49 22.53 25.13 28.96 32.04
200 1.18 1.61 2.02 2.99 4.31 5.71 6.47 8.13 10.51 12.83 16.27 18.82 20.79 22.09 25.31 28.06 32.09 35.34
500 1.37 1.88 2.35 3.48 5.02 6.59 7.49 9.44 12.33 15.03 19.16 22.25 24.37 25.75 29.13 32.04 36.28 39.71

1000 1.53 2.10 2.63 3.90 5.62 7.31 8.30 10.50 13.81 16.81 21.54 25.07 27.28 28.68 32.13 35.13 39.47 43.01

Lower bounds of the 90% confidence interval for selected durations (inches)3

ARI 
(years)

5 
min

10 
min

15 
min

30 
min

60 
min

120 
min

3 
hr

6 
hr

12
hr

24 
hr

48 
hr

4 
day

7 
day

10 
day

20 
day

30 
day

45 
day

60 
day

1 0.26 0.35 0.44 0.65 0.94 1.23 1.35 1.63 1.97 2.32 2.88 3.26 3.70 4.04 4.94 5.70 6.85 7.81
2 0.32 0.43 0.54 0.80 1.16 1.56 1.74 2.11 2.59 3.14 3.88 4.43 5.03 5.48 6.66 7.65 9.16 10.41
5 0.41 0.56 0.71 1.04 1.51 2.03 2.28 2.80 3.48 4.28 5.30 6.08 6.88 7.47 8.98 10.27 12.20 13.78

10 0.48 0.66 0.83 1.22 1.77 2.38 2.68 3.31 4.15 5.16 6.42 7.38 8.33 9.01 10.75 12.23 14.44 16.22
25 0.58 0.79 0.99 1.46 2.11 2.83 3.19 3.97 5.02 6.38 7.96 9.19 10.32 11.10 13.09 14.79 17.31 19.31
50 0.64 0.88 1.10 1.63 2.36 3.15 3.56 4.45 5.67 7.33 9.18 10.63 11.87 12.71 14.86 16.69 19.39 21.52
100 0.71 0.97 1.22 1.80 2.60 3.45 3.91 4.89 6.29 8.29 10.41 12.10 13.43 14.33 16.60 18.54 21.37 23.60
200 0.77 1.06 1.32 1.96 2.83 3.74 4.24 5.32 6.88 9.27 11.68 13.63 15.04 15.97 18.33 20.35 23.28 25.59
500 0.85 1.16 1.46 2.15 3.11 4.07 4.62 5.82 7.60 10.58 13.40 15.71 17.19 18.14 20.55 22.63 25.63 28.00

1000 0.90 1.24 1.55 2.29 3.31 4.29 4.88 6.15 8.09 11.57 14.72 17.31 18.80 19.75 22.17 24.26 27.27 29.65

Text version of tables
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Related Information 

Maps & Aerials 

Click here to see topographic maps and aerial photographs available for this location from Microsoft Research Maps 

Climate Data Sources 
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National Climatic Data Center (NCDC) database
Locate NCDC climate stations within: 

   or         of this location. Digital ASCII data can be obtained directly from NCDC. 
 
Note: Precipitation frequency results are based on analysis of precipitation data from a variety of sources, but largely NCDC. The following links provide general 
information about observing sites in the area, regardless of if their data was used in this study. For detailed information about the stations used in this study, please refer 
to the matching documentation available at the PF Document page 

US Department of Commerce 
National Oceanic and Atmospheric Administration 
National Weather Service 
Office of Hydrologic Development 
1325 East West Highway 
Silver Spring, MD 20910 
Questions?: HDSC.Questions@noaa.gov 
 
Disclaimer 

+/-30 minutes +/-1 degree
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Hawaiian Islands, 20.639 N, 156.409 W, 1466 feet (from DEM)  
from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 4, Version 2 

S. Perica, D. Martin, B. Lin, T. Parzybok, D. Riley, M. Yekta, L. Hiner, L.-C. Chen, D. Brewer, F. Yan, K. Maitaria, C. Trypaluk, G. M. Bonnin 
NOAA, National Weather Service, Silver Spring, Maryland, 2009 

Extracted: Tue Dec 14 2010 
 

POINT PRECIPITATION 
FREQUENCY ESTIMATES 
FROM NOAA ATLAS 14 

Confidence Limits Seasonality Related Info GIS Data Maps Docs Return to State Map

Precipitation frequency estimates for selected durations (inches)1

ARI 
(years)

5 
min 

10 
min 

15 
min 

30 
min 

60 
min 

120 
min 

3 
hr 

6 
hr 

12 
hr 

24 
hr 

48 
hr 

4 
day 

7 
day 

10 
day 

20 
day 

30 
day 

45 
day 

60 
day 

1 0.35 0.48 0.60 0.88 1.27 1.68 1.82 2.07 2.41 2.80 3.27 3.81 4.41 4.87 6.00 6.84 8.05 9.23
2 0.44 0.60 0.76 1.12 1.62 2.16 2.36 2.72 3.20 3.77 4.41 5.14 5.95 6.55 8.00 9.09 10.64 12.15
5 0.57 0.78 0.98 1.45 2.09 2.80 3.08 3.58 4.28 5.12 6.02 7.02 8.09 8.85 10.70 12.08 14.05 15.96

10 0.67 0.92 1.15 1.70 2.46 3.28 3.62 4.24 5.12 6.19 7.32 8.54 9.77 10.63 12.76 14.35 16.61 18.79
25 0.80 1.10 1.38 2.04 2.95 3.92 4.34 5.12 6.26 7.66 9.13 10.68 12.10 13.05 15.49 17.35 19.97 22.45
50 0.91 1.24 1.55 2.30 3.32 4.42 4.89 5.79 7.15 8.84 10.59 12.40 13.93 14.94 17.58 19.61 22.48 25.17
100 1.01 1.39 1.74 2.57 3.71 4.91 5.44 6.46 8.05 10.06 12.10 14.20 15.82 16.86 19.66 21.87 24.97 27.83
200 1.12 1.54 1.92 2.85 4.11 5.40 5.99 7.15 8.98 11.34 13.72 16.11 17.80 18.84 21.78 24.15 27.46 30.46
500 1.27 1.74 2.17 3.22 4.64 6.05 6.73 8.06 10.25 13.11 15.99 18.81 20.51 21.53 24.58 27.14 30.69 33.86

1000 1.38 1.89 2.37 3.51 5.06 6.55 7.28 8.76 11.24 14.52 17.81 20.97 22.64 23.61 26.69 29.39 33.11 36.36

1These precipitation frequency estimates are based on a partial duration series. ARI is the average recurrence interval. Please refer to NOAA Atlas 14 for more information. 

NOTE: Formatting forces estimates near zero to appear as zero.

Upper bounds of the 90% confidence interval for selected durations (inches)2

ARI 
(years)

5 
min

10 
min

15 
min

30 
min

60 
min

120 
min

3 
hr

6 
hr

12
hr

24
hr

48
hr

4 
day

7 
day

10
day

20 
day

30
day

45
day

60
day

1 0.40 0.55 0.69 1.03 1.48 1.95 2.11 2.41 2.80 3.20 3.80 4.32 5.00 5.53 6.79 7.74 9.10 10.45
2 0.52 0.71 0.88 1.31 1.89 2.51 2.75 3.17 3.72 4.31 5.13 5.84 6.75 7.44 9.06 10.29 12.06 13.78
5 0.67 0.92 1.15 1.70 2.45 3.28 3.61 4.19 5.01 5.86 7.02 7.99 9.19 10.07 12.14 13.71 15.97 18.14

10 0.79 1.08 1.35 2.00 2.89 3.88 4.27 5.00 6.03 7.10 8.54 9.74 11.12 12.14 14.52 16.32 18.93 21.41
25 0.96 1.31 1.64 2.43 3.51 4.68 5.19 6.11 7.46 8.84 10.71 12.24 13.84 14.97 17.70 19.83 22.86 25.71
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2Probability that precipitation frequency estimate, for a given duration and ARI, will be greater than upper bound of the 90% confidence interval is 5%.  

3Probability that precipitation frequency estimate, for a given duration and ARI, will be less than lower bound of the 90% confidence interval is 5%. 

  

50 1.09 1.50 1.87 2.77 4.00 5.34 5.91 7.00 8.62 10.24 12.46 14.29 16.00 17.21 20.19 22.53 25.86 28.97
100 1.24 1.70 2.12 3.14 4.53 6.01 6.66 7.91 9.84 11.71 14.33 16.45 18.27 19.53 22.70 25.26 28.88 32.20
200 1.39 1.91 2.39 3.53 5.10 6.71 7.45 8.90 11.15 13.29 16.35 18.79 20.69 21.96 25.31 28.06 31.96 35.47
500 1.61 2.21 2.76 4.09 5.90 7.71 8.57 10.26 13.04 15.51 19.23 22.14 24.07 25.34 28.81 31.84 36.08 39.83

1000 1.79 2.45 3.07 4.55 6.56 8.51 9.46 11.37 14.58 17.32 21.59 24.89 26.79 28.00 31.54 34.76 39.23 43.15

Lower bounds of the 90% confidence interval for selected durations (inches)3

ARI 
(years)

5 
min

10 
min

15 
min

30 
min

60 
min

120 
min

3 
hr

6 
hr

12
hr

24 
hr

48 
hr

4 
day

7 
day

10 
day

20 
day

30 
day

45 
day

60 
day

1 0.31 0.43 0.54 0.79 1.15 1.51 1.64 1.86 2.18 2.46 2.82 3.37 3.90 4.31 5.31 6.05 7.15 8.18
2 0.39 0.54 0.68 1.00 1.45 1.93 2.12 2.43 2.88 3.31 3.80 4.55 5.25 5.79 7.08 8.04 9.42 10.75
5 0.51 0.69 0.87 1.28 1.85 2.49 2.74 3.18 3.82 4.48 5.17 6.19 7.11 7.80 9.43 10.66 12.40 14.08

10 0.59 0.81 1.01 1.50 2.16 2.90 3.19 3.74 4.53 5.40 6.26 7.50 8.56 9.33 11.20 12.62 14.62 16.52
25 0.70 0.95 1.19 1.77 2.55 3.41 3.77 4.45 5.45 6.65 7.76 9.31 10.52 11.39 13.51 15.16 17.45 19.61
50 0.77 1.06 1.32 1.96 2.83 3.78 4.17 4.95 6.12 7.62 8.93 10.73 12.03 12.95 15.23 17.03 19.51 21.81
100 0.85 1.16 1.45 2.15 3.10 4.12 4.56 5.42 6.77 8.60 10.13 12.19 13.55 14.50 16.91 18.83 21.48 23.90
200 0.92 1.25 1.57 2.33 3.36 4.43 4.91 5.86 7.38 9.60 11.39 13.70 15.09 16.04 18.55 20.58 23.39 25.91
500 1.00 1.37 1.71 2.53 3.65 4.79 5.32 6.37 8.12 10.94 13.07 15.77 17.13 18.07 20.62 22.79 25.76 28.38

1000 1.06 1.45 1.81 2.68 3.87 5.02 5.58 6.71 8.61 11.95 14.37 17.36 18.67 19.55 22.11 24.35 27.44 30.11

Text version of tables
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Related Information 

Maps & Aerials 

Click here to see topographic maps and aerial photographs available for this location from Microsoft Research Maps 

Climate Data Sources 
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National Climatic Data Center (NCDC) database
Locate NCDC climate stations within: 

   or         of this location. Digital ASCII data can be obtained directly from NCDC. 
 
Note: Precipitation frequency results are based on analysis of precipitation data from a variety of sources, but largely NCDC. The following links provide general 
information about observing sites in the area, regardless of if their data was used in this study. For detailed information about the stations used in this study, please refer 
to the matching documentation available at the PF Document page 

US Department of Commerce 
National Oceanic and Atmospheric Administration 
National Weather Service 
Office of Hydrologic Development 
1325 East West Highway 
Silver Spring, MD 20910 
Questions?: HDSC.Questions@noaa.gov 
 
Disclaimer 

+/-30 minutes +/-1 degree
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Hawaiian Islands, 20.63 N, 156.331 W, 2736 feet (from DEM)  
from "Precipitation-Frequency Atlas of the United States" NOAA Atlas 14, Volume 4, Version 2 

S. Perica, D. Martin, B. Lin, T. Parzybok, D. Riley, M. Yekta, L. Hiner, L.-C. Chen, D. Brewer, F. Yan, K. Maitaria, C. Trypaluk, G. M. Bonnin 
NOAA, National Weather Service, Silver Spring, Maryland, 2009 

Extracted: Tue Dec 14 2010 
 

POINT PRECIPITATION 
FREQUENCY ESTIMATES 
FROM NOAA ATLAS 14 

Confidence Limits Seasonality Related Info GIS Data Maps Docs Return to State Map

Precipitation frequency estimates for selected durations (inches)1

ARI 
(years)

5 
min 

10 
min 

15 
min 

30 
min 

60 
min 

120 
min 

3 
hr 

6 
hr 

12 
hr 

24 
hr 

48 
hr 

4 
day 

7 
day 

10 
day 

20 
day 

30 
day 

45 
day 

60 
day 

1 0.32 0.44 0.55 0.81 1.17 1.53 1.70 2.04 2.46 2.92 3.63 4.35 4.97 5.46 6.81 7.88 9.37 10.87
2 0.41 0.55 0.69 1.03 1.48 1.97 2.21 2.67 3.26 3.95 4.89 5.86 6.68 7.34 9.05 10.44 12.36 14.25
5 0.53 0.72 0.90 1.34 1.93 2.58 2.91 3.55 4.39 5.38 6.68 8.01 9.11 9.96 12.13 13.90 16.34 18.68

10 0.62 0.85 1.07 1.58 2.28 3.05 3.45 4.24 5.28 6.53 8.13 9.76 11.06 12.04 14.53 16.56 19.34 22.00
25 0.76 1.04 1.30 1.92 2.77 3.68 4.18 5.16 6.50 8.13 10.18 12.25 13.81 14.94 17.82 20.16 23.34 26.35
50 0.86 1.18 1.47 2.18 3.15 4.18 4.75 5.88 7.46 9.41 11.84 14.29 16.03 17.27 20.40 22.96 26.39 29.62
100 0.97 1.33 1.66 2.46 3.55 4.68 5.32 6.61 8.45 10.74 13.60 16.45 18.37 19.70 23.04 25.79 29.43 32.85
200 1.08 1.48 1.86 2.75 3.96 5.20 5.91 7.37 9.49 12.16 15.50 18.79 20.88 22.28 25.80 28.72 32.51 36.10
500 1.24 1.70 2.13 3.15 4.54 5.89 6.72 8.39 10.92 14.14 18.21 22.16 24.43 25.92 29.60 32.69 36.61 40.36

1000 1.37 1.87 2.35 3.47 5.01 6.44 7.34 9.20 12.05 15.73 20.44 24.92 27.33 28.85 32.58 35.78 39.73 43.57

1These precipitation frequency estimates are based on a partial duration series. ARI is the average recurrence interval. Please refer to NOAA Atlas 14 for more information. 

NOTE: Formatting forces estimates near zero to appear as zero.

Upper bounds of the 90% confidence interval for selected durations (inches)2

ARI 
(years)

5 
min

10 
min

15 
min

30 
min

60 
min

120 
min

3 
hr

6 
hr

12
hr

24
hr

48
hr

4 
day

7 
day

10
day

20 
day

30
day

45
day

60
day

1 0.37 0.51 0.64 0.94 1.36 1.76 1.95 2.35 2.84 3.35 4.18 4.99 5.69 6.25 7.78 9.02 10.71 12.39
2 0.47 0.65 0.81 1.20 1.72 2.29 2.58 3.12 3.79 4.52 5.64 6.74 7.68 8.41 10.37 11.96 14.14 16.27
5 0.62 0.84 1.06 1.56 2.26 3.02 3.41 4.15 5.13 6.17 7.72 9.23 10.49 11.44 13.93 15.95 18.74 21.39

10 0.73 1.00 1.26 1.86 2.68 3.59 4.06 4.99 6.21 7.50 9.42 11.27 12.77 13.87 16.73 19.06 22.26 25.26
25 0.90 1.23 1.54 2.28 3.29 4.38 4.98 6.15 7.73 9.38 11.86 14.22 16.03 17.30 20.61 23.33 27.00 30.41
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East of Ridge (Windfarm and Laydown Area)



2Probability that precipitation frequency estimate, for a given duration and ARI, will be greater than upper bound of the 90% confidence interval is 5%.  

3Probability that precipitation frequency estimate, for a given duration and ARI, will be less than lower bound of the 90% confidence interval is 5%. 

  

50 1.03 1.42 1.77 2.63 3.79 5.03 5.71 7.08 8.98 10.92 13.87 16.68 18.69 20.09 23.72 26.69 30.67 34.36
100 1.18 1.62 2.02 3.00 4.32 5.70 6.48 8.06 10.29 12.54 16.04 19.32 21.55 23.06 26.95 30.16 34.40 38.32
200 1.34 1.84 2.30 3.40 4.91 6.43 7.31 9.13 11.73 14.30 18.41 22.23 24.66 26.27 30.40 33.82 38.27 42.40
500 1.57 2.15 2.69 3.99 5.76 7.46 8.50 10.64 13.81 16.80 21.87 26.48 29.17 30.89 35.23 38.90 43.56 47.91

1000 1.77 2.42 3.03 4.49 6.48 8.32 9.47 11.89 15.54 18.86 24.78 30.06 32.93 34.70 39.15 42.96 47.71 52.18

Lower bounds of the 90% confidence interval for selected durations (inches)3

ARI 
(years)

5 
min

10 
min

15 
min

30 
min

60 
min

120 
min

3 
hr

6 
hr

12
hr

24 
hr

48 
hr

4 
day

7 
day

10 
day

20 
day

30 
day

45 
day

60 
day

1 0.29 0.39 0.49 0.73 1.05 1.37 1.51 1.82 2.19 2.56 3.15 3.80 4.34 4.78 5.96 6.91 8.22 9.53
2 0.36 0.49 0.61 0.91 1.31 1.74 1.95 2.35 2.87 3.46 4.24 5.12 5.84 6.41 7.93 9.14 10.83 12.47
5 0.46 0.63 0.79 1.17 1.69 2.26 2.55 3.11 3.85 4.70 5.78 6.97 7.93 8.67 10.58 12.12 14.26 16.29

10 0.54 0.74 0.93 1.37 1.98 2.65 2.99 3.68 4.58 5.67 6.99 8.46 9.59 10.43 12.62 14.38 16.82 19.11
25 0.65 0.88 1.10 1.64 2.36 3.14 3.56 4.40 5.54 7.00 8.68 10.52 11.88 12.85 15.36 17.37 20.14 22.71
50 0.72 0.99 1.24 1.83 2.64 3.51 3.98 4.93 6.26 8.04 10.02 12.18 13.67 14.73 17.44 19.62 22.58 25.31
100 0.80 1.09 1.36 2.02 2.91 3.85 4.37 5.43 6.94 9.09 11.39 13.88 15.51 16.64 19.51 21.83 24.93 27.79
200 0.87 1.19 1.49 2.20 3.18 4.17 4.73 5.91 7.60 10.16 12.83 15.67 17.41 18.60 21.60 24.02 27.23 30.19
500 0.95 1.31 1.64 2.42 3.49 4.55 5.17 6.47 8.41 11.60 14.78 18.13 19.99 21.23 24.31 26.84 30.11 33.15

1000 1.02 1.39 1.74 2.58 3.72 4.80 5.46 6.84 8.96 12.68 16.30 20.05 21.98 23.23 26.32 28.89 32.16 35.22

Text version of tables
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Related Information 

Maps & Aerials 

Click here to see topographic maps and aerial photographs available for this location from Microsoft Research Maps 

Climate Data Sources 
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National Climatic Data Center (NCDC) database
Locate NCDC climate stations within: 

   or         of this location. Digital ASCII data can be obtained directly from NCDC. 
 
Note: Precipitation frequency results are based on analysis of precipitation data from a variety of sources, but largely NCDC. The following links provide general 
information about observing sites in the area, regardless of if their data was used in this study. For detailed information about the stations used in this study, please refer 
to the matching documentation available at the PF Document page 

US Department of Commerce 
National Oceanic and Atmospheric Administration 
National Weather Service 
Office of Hydrologic Development 
1325 East West Highway 
Silver Spring, MD 20910 
Questions?: HDSC.Questions@noaa.gov 
 
Disclaimer 

+/-30 minutes +/-1 degree
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Appendix E 
HY8 Culvert Modeling 



HY-8 Culvert Analysis Report



Water Surface Profile Plot for Culvert: Culvert I

Site Data - Culvert I
Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  1003.00 ft

Outlet Station:  60.00 ft

Outlet Elevation:  1000.00 ft

Number of Barrels:  2

Culvert Data Summary - Culvert I
Barrel Shape:  Circular

Barrel Diameter:  4.00 ft

Barrel Material:  Corrugated Steel

Embedment:  0.00 in

Barrel Manning's n:  0.0240

Inlet Type:  Conventional

Inlet Edge Condition:  Thin Edge Projecting

Inlet Depression:  None



Table 1 - Downstream Channel Rating Curve (Crossing: I - Papaka Rd)
Flow (cfs) Water Surface 

Elev (ft)
Depth (ft) Velocity (ft/s) Shear (psf) Froude Number

0.00 1000.00 0.00 0.00 0.00 0.00
20.10 1000.73 0.73 8.02 5.66 1.98
40.20 1001.03 1.03 9.67 8.00 2.06
60.30 1001.25 1.25 10.75 9.73 2.11
80.40 1001.43 1.43 11.58 11.15 2.15
100.50 1001.59 1.59 12.25 12.37 2.18
116.95 1001.70 1.70 12.75 13.25 2.20
140.70 1001.85 1.85 13.36 14.42 2.22
160.80 1001.96 1.96 13.82 15.31 2.24
180.90 1002.07 2.07 14.23 16.15 2.26
201.00 1002.17 2.17 14.63 16.91 2.27



Tailwater Channel Data - I - Papaka Rd
Tailwater Channel Option:  Trapezoidal Channel

Bottom Width:  2.00 ft

Side Slope (H:V):  2.00 (_:1)

Channel Slope:  0.1250

Channel Manning's n:  0.0400

Channel Invert Elevation:  1000.00 ft



Water Surface Profile Plot for Culvert: Culvert J

Site Data - Culvert J
Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  1003.00 ft

Outlet Station:  60.00 ft

Outlet Elevation:  1000.00 ft

Number of Barrels:  3

Culvert Data Summary - Culvert J
Barrel Shape:  Circular

Barrel Diameter:  4.00 ft

Barrel Material:  Corrugated Steel

Embedment:  0.00 in

Barrel Manning's n:  0.0240

Inlet Type:  Conventional

Inlet Edge Condition:  Thin Edge Projecting

Inlet Depression:  None



Table 2 - Downstream Channel Rating Curve (Crossing: J - Papaka Rd)
Flow (cfs) Water Surface 

Elev (ft)
Depth (ft) Velocity (ft/s) Shear (psf) Froude Number

0.00 1000.00 0.00 0.00 0.00 0.00
28.00 1000.73 0.73 11.10 10.87 2.73
56.00 1001.03 1.03 13.38 15.37 2.85
84.00 1001.25 1.25 14.90 18.67 2.93
112.00 1001.43 1.43 16.03 21.40 2.97
140.00 1001.59 1.59 16.99 23.72 3.02
167.93 1001.73 1.73 17.80 25.78 3.05
196.00 1001.85 1.85 18.51 27.66 3.08
224.00 1001.97 1.97 19.14 29.38 3.10
252.00 1002.08 2.08 19.72 30.97 3.12
280.00 1002.18 2.18 20.25 32.46 3.14



Tailwater Channel Data - J - Papaka Rd
Tailwater Channel Option:  Trapezoidal Channel

Bottom Width:  2.00 ft

Side Slope (H:V):  2.00 (_:1)

Channel Slope:  0.2390

Channel Manning's n:  0.0400

Channel Invert Elevation:  1000.00 ft



Water Surface Profile Plot for Culvert: Culvert J

Site Data - Culvert J
Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  1003.00 ft

Outlet Station:  60.00 ft

Outlet Elevation:  1000.00 ft

Number of Barrels:  2

Culvert Data Summary - Culvert J
Barrel Shape:  Circular

Barrel Diameter:  3.00 ft

Barrel Material:  Corrugated Steel

Embedment:  0.00 in

Barrel Manning's n:  0.0240

Inlet Type:  Conventional

Inlet Edge Condition:  Thin Edge Projecting

Inlet Depression:  None



Table 3 - Downstream Channel Rating Curve (Crossing: K - Papaka Rd )
Flow (cfs) Water Surface 

Elev (ft)
Depth (ft) Velocity (ft/s) Shear (psf) Froude Number

0.00 1000.00 0.00 0.00 0.00 0.00
10.00 1000.45 0.45 7.77 5.47 2.35
20.00 1000.64 0.64 9.44 7.92 2.45
30.00 1000.79 0.79 10.57 9.73 2.51
40.00 1000.91 0.91 11.42 11.25 2.56
50.00 1001.02 1.02 12.10 12.56 2.59
50.03 1001.02 1.02 12.10 12.56 2.59
70.00 1001.20 1.20 13.22 14.78 2.64
80.00 1001.28 1.28 13.69 15.74 2.66
90.00 1001.36 1.36 14.10 16.66 2.68
100.00 1001.42 1.42 14.51 17.49 2.70



Tailwater Channel Data - K - Papaka Rd 
Tailwater Channel Option:  Trapezoidal Channel

Bottom Width:  2.00 ft

Side Slope (H:V):  2.00 (_:1)

Channel Slope:  0.1970

Channel Manning's n:  0.0400

Channel Invert Elevation:  1000.00 ft



Water Surface Profile Plot for Culvert: Culvert C

Site Data - Culvert C
Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  1003.00 ft

Outlet Station:  60.00 ft

Outlet Elevation:  1000.00 ft

Number of Barrels:  2

Culvert Data Summary - Culvert C
Barrel Shape:  Circular

Barrel Diameter:  3.00 ft

Barrel Material:  Corrugated Steel

Embedment:  0.00 in

Barrel Manning's n:  0.0240

Inlet Type:  Conventional

Inlet Edge Condition:  Thin Edge Projecting

Inlet Depression:  None



Table 4 - Downstream Channel Rating Curve (Crossing: C - Interconnect Sub)
Flow (cfs) Water Surface 

Elev (ft)
Depth (ft) Velocity (ft/s) Shear (psf) Froude Number

0.00 1000.00 0.00 0.00 0.00 0.00
12.10 1000.58 0.58 6.65 3.96 1.80
24.20 1000.82 0.82 8.05 5.66 1.88
36.30 1001.01 1.01 8.98 6.91 1.93
48.40 1001.16 1.16 9.68 7.95 1.96
60.50 1001.29 1.29 10.25 8.85 1.99
60.54 1001.29 1.29 10.26 8.85 1.99
84.70 1001.51 1.51 11.18 10.36 2.03
96.80 1001.61 1.61 11.57 11.02 2.05
108.90 1001.69 1.69 11.94 11.62 2.06
121.00 1001.78 1.78 12.26 12.20 2.07



Tailwater Channel Data - C - Interconnect Sub
Tailwater Channel Option:  Trapezoidal Channel

Bottom Width:  2.00 ft

Side Slope (H:V):  2.00 (_:1)

Channel Slope:  0.1100

Channel Manning's n:  0.0400

Channel Invert Elevation:  1000.00 ft



Water Surface Profile Plot for Culvert: Culvert C-1

Site Data - Culvert C-1
Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  1003.00 ft

Outlet Station:  60.00 ft

Outlet Elevation:  1000.00 ft

Number of Barrels:  2

Culvert Data Summary - Culvert C-1
Barrel Shape:  Circular

Barrel Diameter:  3.00 ft

Barrel Material:  Corrugated Steel

Embedment:  0.00 in

Barrel Manning's n:  0.0240

Inlet Type:  Conventional

Inlet Edge Condition:  Thin Edge Projecting

Inlet Depression:  None



Table 5 - Downstream Channel Rating Curve (Crossing: C-1 - Interconnect Sub)
Flow (cfs) Water Surface 

Elev (ft)
Depth (ft) Velocity (ft/s) Shear (psf) Froude Number

0.00 1000.00 0.00 0.00 0.00 0.00
12.10 1000.58 0.58 6.65 3.96 1.80
24.20 1000.82 0.82 8.05 5.66 1.88
36.30 1001.01 1.01 8.98 6.91 1.93
48.40 1001.16 1.16 9.68 7.95 1.96
60.50 1001.29 1.29 10.25 8.85 1.99
60.54 1001.29 1.29 10.26 8.85 1.99
84.70 1001.51 1.51 11.18 10.36 2.03
96.80 1001.61 1.61 11.57 11.02 2.05
108.90 1001.69 1.69 11.94 11.62 2.06
121.00 1001.78 1.78 12.26 12.20 2.07



Tailwater Channel Data - C-1 - Interconnect Sub
Tailwater Channel Option:  Trapezoidal Channel

Bottom Width:  2.00 ft

Side Slope (H:V):  2.00 (_:1)

Channel Slope:  0.1100

Channel Manning's n:  0.0400

Channel Invert Elevation:  1000.00 ft



Water Surface Profile Plot for Culvert: Culvert B

Site Data - Culvert B
Site Data Option:  Culvert Invert Data

Inlet Station:  0.00 ft

Inlet Elevation:  1003.00 ft

Outlet Station:  60.00 ft

Outlet Elevation:  1000.00 ft

Number of Barrels:  1

Culvert Data Summary - Culvert B
Barrel Shape:  Concrete Box

Barrel Span:  12.00 ft

Barrel Rise:  5.00 ft

Barrel Material:  Concrete

Embedment:  0.00 in

Barrel Manning's n:  0.0120

Inlet Type:  Conventional

Inlet Edge Condition:  Square Edge (90º) Headwall

Inlet Depression:  None



Table 6 - Downstream Channel Rating Curve (Crossing: B - Laydown East)
Flow (cfs) Water Surface 

Elev (ft)
Depth (ft) Velocity (ft/s) Shear (psf) Froude Number

0.00 1000.00 0.00 0.00 0.00 0.00
60.00 1001.28 1.28 10.24 8.81 1.99
120.00 1001.77 1.77 12.23 12.15 2.07
180.00 1002.12 2.12 13.56 14.58 2.13
240.00 1002.41 2.41 14.58 16.56 2.16
300.00 1002.66 2.66 15.43 18.25 2.19
312.90 1002.71 2.71 15.59 18.58 2.20
420.00 1003.07 3.07 16.79 21.09 2.24
480.00 1003.25 3.25 17.36 22.32 2.25
540.00 1003.42 3.42 17.87 23.47 2.27
600.00 1003.57 3.57 18.36 24.53 2.28



Tailwater Channel Data - B - Laydown East
Tailwater Channel Option:  Trapezoidal Channel

Bottom Width:  2.00 ft

Side Slope (H:V):  2.00 (_:1)

Channel Slope:  0.1100

Channel Manning's n:  0.0400

Channel Invert Elevation:  1000.00 ft
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 Executive Summary 
 

In July 2011, Waimea Water Services completed a study of the hydro-geology to 
determine the feasibility of developing a potable well to be located at the Auwahi 
Wind Farm on the Ulupalakua Ranch in Southeast Maui. The well would be used to 
support the 1-year construction phase of the Auwahi Wind Farm and the 20-year 
operation phase of the project. The Auwahi Wind Farm would require 60,000 
gallons per day (gpd) during construction and 10,000 gpd during the operating 
phase. During the operating period, it is intended that surplus water would be made 
available to the Ulupalakua Ranch and Hawaiian homesteaders in Kahikinui. 
 
Currently, this region of Southeast Maui including the Auwahi Wind Farm is 
lacking ground-water development.  Based on evaluation of site and hydrogeology 
experience throughout the Hawaii, and particularly Maui, Waimea Water Services 
has concluded that adequate ground-water can be developed in excess of 100,000 
gpd in support of the construction and development of the Auwahi Wind Farm 
project. The total extent of the water resources cannot be confirmed until a well has 
been drilled. Waimea Water Services proposes to drill a 12” pilot bore to confirm 
the water quality, determine the final depth and to estimate the capacity which can 
be developed upon completion. Plans call for completing a 14” cased well. Should 
the well produce an unacceptable salinity, a desalination plant may be needed to 
produce potable water. 
 
The preferred location for the well site was identified to adjacent to the Wind Farm 
Operation and Maintenance building, at an elevation of 1400 feet above sea level. 
This site was determined to be the preferred location based on the hydrology, 
geologic structures, proximity to auxiliary power from the future wind farm, and 
accessibility for exploratory drilling. The water well system is expected to cost 
approximately $2.4 million. Permitting and drilling would need to be completed to 
be able to provide water by March 2012 in order to support construction of the 
wind farm.  
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Introduction 
 
 The planned wind farm is located on the south east slope of Haleakala within the 
private ownership of Ulupalakua Ranch. An estimated 60,000 gpd (gallons per day) of 
fresh water is needed to support the construction and operations of the project. Plans call 
for having a capacity of at least 100,000 gpd for future needs. The neighboring 
Department of Hawaiian Homestead Land (DHHL) and Ulupalakua Ranch might also 
benefit from any surplus water supply. 
 
No drilled wells exist within several miles of the project area and the limited supplies are 
either from brackish wells along the shore and from perched ground water spring located 
above the Ranch headquarters for stock water (Stearns and MacDonald 1946 and 
Takasaki 1971).  More recent studies by Mink and Yuen, Inc. (1994) provided more 
detailed descriptions of the geology and ground-water in Kahikinui adjacent to and up 
slope from the Auwahi Wind Farm project. 
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Because there have been no recent ground-water developments south of the southeast rift 
zone of Haleakala, this study is devoted to updating the salinity (chlorides), total 
dissolved solids (as specific conductance), and temperature information from known 
sources at the shore. The sampling is aimed at validating previous data provided in the 
reports mentioned above. 
 
New ground-water data can only be proven with well development as required for the 
project. The recently published Commission on Water Resource Management (CWRM) 
Sustainable Yield for the Lualailua sector of the Kahikinui Aquifer System (CWRM 
Water Resource Protection Plan 2008) is estimated at 11 mgd (million gallons daily for 
about 15 miles of shoreline). 
 
Mink and Yuen estimated the ground-water flow from the basal lens at 2.8 mgd/mile 
assuming a hydraulic conductivity of 2000 ft/day under a head of 3 feet above sea level in 
1994.  As they reported, A Time Dependent Electro Magnetic survey of the DHHL 
Kahikinui parcel implied there might be high level ground-water on the site. Using the 
estimates from Mink and Yuen, the Sustainable Yield might be significantly higher than 
that of CWRM. 
 
In theory, under the Gyben-Herzberg priniciple, for every 1 foot of fresh water head 
above sea level, there will be 40 feet of fresh water below sea level under static flow and 
recharge conditions.  Studies in Hawaiian aquifers have shown that the highly permeable 
basalt lavas freely transmit tides and fluctuations of recharge.  The result is very brackish 
water near the shore and a thickening lens with fresher water inland.  Often, fresh water is 
only found miles inland depending on the nature of recharge.  This characteristic leads to 
deep wells being drilled some distance from the shore. 
 
High level ground-water is commonly found in two categories, one in perched aquifer 
formations, which are typically thin layers of permeable cinders or clinkers lying either 
on dense lava flows or on soil or ash beds. These perched aquifers are very vulnerable to 
variations in local rainfall. The second occurrence can be extensive high-level aquifer 
units found within rift zones or fault compartments which in turn discharge into the basal 
lens. The latter storage units have been found to extend well below sea level and are not 
subject to salt water contamination.  
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Field Sampling results 
 
The Ulupalakua Ranch Well, as described in the following table from Takasaki 1971, and 
a previously undocumented site were sampled and tested by WWS on July 13, 2011.   
 
 
 
 
 
Ulupalakua Ranch Well:  
   
Conductivity = 4.11ms/cm 
Total Dissolved Solids = 2.14g/L 
Temperature = 73.5 (F) 
Chlorides = 2,500mg/L 
 
 
 
 
 
 
 
 
 
 
 
 
 
Kana Loa Pond (Stagnant):    
 
Conductivity = 17.04ms/cm 
Total Dissolved Solids = 9.66g/L 
Temperature = 86.1 (F) 
Chlorides = 6,000mg/L 
 
 

  
 
 
 
As evidenced in the July 13, 2011 results from the field sampling, although the water was 
brackish, both the Ulupalakua dug well and Kana Loa Pond showed significant fresh 
water contribution. The total chloride salt in sea water is approximately 17,000 mg/L as 
compared with the samples above. These results are typical for near shore wells and 
ponds containing discharge from the basal lens and reaffirm the existence of a significant 
ground-water flow system. The relatively high temperatures are the result of local 
stagnation.  
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(Takasaki 1971, p.24) 
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Water Development Potential 
 
Demand and well location 
 
According to the Auwahi Wind Farm development plans, the main support and service 
facility will be located at an elevation of about 1350 to 1400 upslope from Puu Hokukano 
(see map).  The plan is to have a water demand available at this location of about 60,000 
gpd of fresh water for the construction peak. It is assumed that this source will also 
supply water for potable uses.  
 
The hydrogeology studies to date all conclude that the basal lens extends some distance 
inland but it is not known where the water level is high enough to support freshwater. 
The farther inland (or closest to recharge) a well is drilled the greater the odds of finding 
fresh water in the basal lens.  
 
This report is aimed at selecting a site for drilling a well to produce fresh water yet serve 
the initial demand of 60,000 gpd for the project.  Several sites were considered in this 
study with a location in the vicinity of the planned support facilities.  
 
Regardless of what elevation the well is located, the primary demand for the water will be 
located at the support facility.  A location just above it, at 1400’ above sea level, is 
judged to be the best site for an initial well.  It is located above the Puu Hokukano, which 
appears to be the result of intrusive dikes or crustal weakness caused by faults.  Based on 
experience in similar geologic conditions in the Kona District of Hawaii there is a 
potential for a well to penetrate a high level ground-water compartment either within a 
marginal dike zone or inland of an ancient fault. 
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It is important to note that faults in Hawaii do not move laterally but may have vertical 
displacement at the time they occur.  Such faults normally are the result of coastal 
slumping or caldera collapse.  Because there is no surface evidence, other than the nearby 
cinder cones, the actual occurrence of the ground-water will be determined with the first 
deep well. 
 
Should this initial well strike only brackish water in a basal lens, it will be necessary to 
desalt the well to obtain the potable water needed. The only contaminate expected is from 
salt water under lying the lens or from salt at the top of the lens from percolating 
recharge, concentrated by evapo-transpiration, which may occur on leeward slopes of the 
Haleakala Volcano.  The primary risk of water development for the Auwahi Wind Farm 
is the possibility of not developing a fresh water well as salt will be the contaminant of 
concern.  
 
Desalting 
 
Typical desalting on the island of Hawaii and near Kihei on Maui consists of reverse 
osmosis membrane processes.  Recent operating experience by Waimea Water Services 
has resulted in efficiencies in the 55 % to 60% range depending on the amount of silica 
found in the ground-waters.  
 
With an initial water demand of 60,000 gpd, this would indicate that a well delivering 
about 120,000 gpd would be needed with about 60,000 gpd of brackish water available 
for other uses such as landscaping.  Consideration should be given to storing water in 
tanks or open pond as a source for both the exploration drilling and to store all water 
produced during well testing and reject water from desalting (if required). 
 
 To meet the peak construction demand, a high voltage (2575 v) pump of about 200 
horsepower to bring the water up to a 1400’ elevation. A pad mounted transformer (400 
Kva 1100 -2800 multi-tap transformer will probably be needed for the well pump. An 
Additional 40 hp for desalting may be needed.  The actual need for desalting can be 
determined following construction of the first well and based upon total dissolved solids 
and silica.  The estimated cost of a desalting facility of this scale is about $250,000 not 
including a building. 
 
Once the well is drilled and quality determined, it will be reasonable to consider other 
uses and demands for the water supply in the regions such as serving needs of the Ranch 
and or nearby lands.  
 
Well size and costs 
 
As noted above, it is estimated that a pump motor of about 200 hp is needed regardless of 
the water quality. A minimum size well casing will be 14” inside diameter with about 40’ 
of well screen. A submersible pump motor of this hp and size will have an 8” motor 
diameter unless it is low rpm type (1760 rpm) which might be 16” diameter motor which 
would require a 20” diameter well casing.  Line shaft pumps can be installed but are 
expensive to purchase and repair at this depth.  
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  Typical well head setup. High voltage transformer in center right 
 
 
A 14” diameter well 1440’ will cost about $ 1,400,000. The typical time to build this type 
of well in Hawaii is about 240 days. The pump and controls may cost an additional 
$500,000.  In addition, if needed, a reverse osmosis desalting plant will cost about 
$250,000 with a footprint of about 8’ x 30’.  Surface tanks, piping and power systems 
will be additional depending on sizing and service.  To provide water for the greater 
community, additional tanks, booster pumps, piping and holding ponds would be needed. 
 
Summary of Estimated Costs 
 
Well 
 12” pilot bore and testing        $   500,000 
 Ream, case (14”) and test              $   900,000 
Pump (200 hp) and controls, installed       $   500,000 
   Sub total                 $1,900,000 
 
Desalination (reverse osmosis)        $ 250,000 
Other equipment and contingency        $   250,000 
        (tanks, boosters, piping, etc) 
        Total         $2,400,000 
 
Final costing will be depend upon design and negotiation 
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Well Project Schedule 
 
The well construction schedule is designed to provide completed well no later than April 
1st 2012. Wind farm construction is planned to start during March. Well development will 
be designed to allow water to be pumped to storage following construction of the 
exploration pilot bore as a result of preliminary open bore pumping tests. Following the 
well reaming and casing of the well, a temporary test pump will also be installed and 
water can saved for construction use while the grouting is completed and a permanent 
pump can be installed. This procedure will need approval from the Hawaii Commission 
on Water Resource Management.  
 
Permitting and drilling of the well will need to be expedited to support the start of wind 
farm construction during March 2012. This can be accomplished if long days and/or 24 
hour shifts are permitted. A well permit application will be submitted August 1, 2011 
subject to final EIS, SMA and HPD report submittals. 
 

Task Duration Start Finish 
Well Permit Application         12 Weeks 8/1/2011 11/28/2011 

        
Wind Farm FEIS Approval  0 Days 8/9/2011 8/9/2011 

(Sempra)       
        

Wind Farm SMA/CUP Approval 0 Days 10/25/2011 10/25/2011 
(Sempra)       

        
Well Permit issued 0 Days 10/25/2011 10/25/2011 

        
Drill Pilot bore (12”)  8 Weeks 11/1/2011 12/30/2011 

        
Pump Pilot Bore 7 Days 1/1/2012 1/7/2012 

(water quality and yield)       
Initial Water Delivery  0 Days   1/7/2012  1/7/2012 

Ream Bore 12 Weeks 1/7/2012 3/30/2012 
(18" - install casing 14")       

        
Start of Wind Farm Construction 0 Days 3/1/2012 3/1/2012 
(Roads, Substation, Wind Farm)       

        
Test Pumping 7 Days 4/1/2012  4/8/2012 

(continue pumping to storage)       
       

Grout Annulus 7 Days 4/8/2012 4/15/2012 
(Well construction complete)       
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	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Introduction	  
 
Auwahi	  Wind	  Energy,	  LLC,	   a	   subsidiary	  of	  Sempra	  Generation,	   Inc.	  proposes	   to	  develop	  a	  
wind	  energy	  project,	  called	  the	  Auwahi	  Wind	  Farm	  (“Project”),	  on	  ‘Ulupalakua	  Ranch	  land	  in	  
the	   southern	   part	   of	   the	  Auwahi	  ahupua‘a,	  Maui	   Island,	  Hawai‘i	   (Figure	   1).	   	   The	   primary	  
purposes	  of	  the	  surveys	  reported	  here	  are	  1)	  to	  assess	  the	  botanical,	  avian,	  and	  mammalian	  
resources	   in	   the	   Project	   area,	   and	   2)	   to	   determine	   if	   any	   species	   listed	   as	   endangered,	  
threatened,	  or	  proposed	  for	  listing	  under	  either	  federal	  or	  the	  State	  of	  Hawai‘i	  endangered	  
species	   programs	   occur	   within,	   or	   in	   the	   immediate	   vicinity	   of,	   the	   Project.	   Information	  
regarding	  federal	  and	  state	  listed	  species	  and	  their	  status	  comes	  from	  the	  Division	  of	  Land	  
and	  Natural	   Resources	   (DLNR,	   1998)	   and	   the	  U.S.	   Fish	  &	  Wildlife	   Service	   (USFWS,	   2005,	  
2010).	  	  
	  
Initial	  biological	  surveys	  for	  the	  Project	  were	  undertaken	  for	  ShellWind	  Energy,	  Inc.	  in	  mid-‐
2007	  and	  a	  draft	  report	  of	  results	  and	  recommendations	  issued	  in	  early	  2008.	   	  In	  October	  
2009,	  Sempra	  Energy	  acquired	  the	  development	  assets	  of	  the	  proposed	  project	  from	  Shell.	  
Recommendations	   for	   additional	   surveys	   from	   the	   draft	   report	   were	   implemented	  
beginning	   in	   May	   2010,	   and	   the	   report	   presented	   here	   is	   a	   significantly	   revised	   and	  
expanded	   version	   of	   the	   2008	   draft	   report.	   The	   current	   report	   reflects	   Sempra	   Energy’s	  
revised	  project	  design	  and	  footprint	  as	  detailed	  up	  through	  October	  2010.	  Minor	  additional	  
surveys	  may	  be	  needed	  to	  cover	  adjustments	  in	  layout	  of	  Project	  elements	  as	  engineering	  of	  
the	   Project	   nears	   completion.	   These	   surveys,	   if	   needed,	   will	   insure	   that	   no	   listed	   plant	  
species	  occur	  in	  impact	  areas	  not	  previously	  surveyed;	  and	  would	  not	  alter	  the	  conclusions	  
made	  in	  this	  report.	  	  	  
	  
Project	  and	  Site	  Description	  
	  
The	   proposed	   project	   consists	   of	   three	   main	   components:	   a)	   the	   wind	   farm	   site,	   b)	   a	  
transmission	  line	  corridor,	  and	  c)	  a	  construction	  access	  road.	  Each	  of	  these	  components	  is	  
shown	  on	  Figure	  2,	  and	  is	  described	  below.	  	  
 
	   Wind	  Farm	  Site	  
The	  wind	   farm	  site	   consists	  of	   approximately	  1,500	  acres	  of	   the	  Auwahi	  ahupua‘a,	   and	   is	  
located	  on	  ‘Ulupalakua	  Ranch	  property.	  The	  northern	  site	  boundary	  is	  located	  along	  Pi‘ilani	  
Highway	  at	  approximately	  1,600	  feet	  (470	  meters)	  above	  sea	  level	  (ASL),	  and	  the	  southern	  
boundary	  is	  located	  approximately	  1,300	  feet	  inland	  from	  the	  shore	  (at	  about	  200	  feet	  or	  90	  
meters	   ASL).	   The	   site	   is	   bound	   to	   the	   east	   and	   west	   by	   the	   ahupua‘a	   of	   Luala‘ilua	   and	  
Kanaio,	   respectively.	   The	   site	   is	   currently	   used	   for	   cattle	   grazing	   by	   ‘Ulupalakua	   Ranch,	  
although	   much	   of	   the	   topography	   is	   rugged	   ‘a‘ā	   lava	   flows.	   The	   majority	   of	   the	   site	   is	  
dominated	   by	   alien	   scrub	   vegetation,	   although	   numerous	   stands	   of	   wiliwili	   (Erythrina	  
sandwicensis)	  occur	  within	  this	  site.	  	  
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Figure	  1.	  Auwahi	  Wind	  Farm	  Map	  of	  southwest	  East	  Maui	  Mountains	  showing	  Project	  components	  and	  biologically	  sensitive	  areas	  
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Figure	  2.	  Auwahi	  Wind	  Farm	  site	  showing	  layout	  of	  Project	  components
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	   Generation	  Tie-‐Line	  Corridor	  
Power	   generated	   by	   the	   wind	   farm	   will	   be	   transmitted	   to	   the	   Maui	   Electric	   Company	  
(MECO)	  grid	  via	  an	  approximately	  nine-‐mile	  long,	  34.5	  kV	  generator	  tie-‐line.	  The	  generator	  
tie-‐line	  will	  run	  north	  from	  the	  wind	  farm	  site,	  cross	  Pi‘ilani	  Highway	  and	  continue	  upslope	  
(mauka)	   through	  mixed	   dryland	   scrub	   and	   pasture.	  West	   of	   Pu‘u	   ‘Ouli,	   at	   approximately	  
4,200	  feet	  (1,280	  meter)	  ASL,	  the	  generator	  tie-‐line	  will	  turn	  westward	  across	  the	  East	  Maui	  
volcano,	   southwest	   rift.	   The	   environment	   in	   this	   location	   is	   treeless	   and	   consists	   of	   high	  
elevation	  pasture	  dominated	  by	  Kikuyu	  grass	  (Pennisetum	  clandestinum).	  	  
	  
The	  generator	   tie-‐line	  will	   cross	   the	   ridgeline	  of	   the	   rift	   zone	  at	  approximately	  4,400	   feet	  
(1,340	  meters)	  ASL	  and	  continue	  downslope	   to	  connect	  with	   the	  MECO	  grid	  at	  1,000	   feet	  
(305	  meters)	  ASL.	  This	  part	  of	  the	  route	  is	  entirely	  within	  pastureland	  of	  ‘Ulupalakua	  Ranch.	  
The	  dominant	  grasses	   in	  this	  pastureland	  change	  with	  elevation,	   influenced	  mostly	  by	  the	  
rainfall	  regime	  along	  a	  gradient	  of	  decreasing	  rainfall	  with	  decreasing	  elevation.	  The	  strictly	  
grassland	  of	  the	  upper	  slopes	  gives	  way	  to	  a	  savanna	  (grassland	  with	  scattered	  kiawe	  trees)	  
well	  below	  Kula	  Highway,	  at	  around	  1,200	  feet	  (370	  meters)	  ASL.	  	  
	  
	   Construction	  Access	  Road	  
The	  construction	  access	  road	  (Papaka	  Road)	  will	  consist	  of	  improvements	  to	  approximately	  
4.6	  miles	  (7.4	  kilometers)	  of	  existing	  pastoral	  and	  unimproved	  quarry	  access	  roads	  located	  
between	   Mākena	   (at	   the	   intersection	   with	   Alanui	   Road)	   and	   Pi‘ilani	   Highway.	   The	   land	  
along	  much	  of	  its	  length	  is	  currently	  used	  for	  cattle	  grazing.	  
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Methods	  
 
Plant	  names	   follow	  Hawai`i’s	  Ferns	  and	  Fern	  Allies	   (Palmer,	   2003)	   for	   ferns,	  Manual	   of	   the	  
Flowering	  Plants	  of	  Hawai‘i	  (Wagner	  et	  al.,	  1990,	  1999)	  for	  native	  and	  naturalized	  flowering	  
plants,	  and	  A	  Tropical	  Garden	  Flora	  (Staples	  and	  Herbst,	  2005)	  for	  ornamental	  plants.	  Avian	  
phylogenetic	  order	  and	  nomenclature	   follow	  The	  American	  Ornithologists’	  Union	  Check-list	  
of	   North	   American	   Birds	   7th	   Edition	   (American	   Ornithologists’	   Union,	   1998),	   and	   the	   42nd	  
through	   the	   51st	   supplements	   to	   Check-list	   of	   North	   American	   Birds	   (American	  
Ornithologists’	   Union,	   2000;	   Banks	   et	   al.,	   2002,	   2003,	   2004,	   2005,	   2006,	   2007,	   2008,	  
Chesser	  et	  al.,	  2009,	  2010).	  Mammal	  scientific	  names	   follow	  Mammals	   in	  Hawaii	  (Tomich,	  
1986).	  Place	  names	  follow	  Place	  Names	  of	  Hawaii	  (Pukui	  et	  al.,	  1974).	  
	  
Hawaiian	  and	  scientific	  names	  are	   italicized	   in	   the	   text.	  A	  glossary	  of	   technical	   terms	  and	  
acronyms	  used	  in	  the	  document,	  which	  may	  be	  unfamiliar	  to	  the	  reader,	  is	  included	  at	  the	  
end	  of	  the	  narrative	  text.	  
	  
Botanical	  Survey	  Methods	  
	  
	   Field	  Survey	  
The	   methods	   used	   for	   the	   initial	   botanical	   surveys	   in	   2007	   involved	   pedestrian	   or	  
wandering	  “transects”	  across	  the	  terrain	  in	  proposed	  Project	  areas,	  noting	  all	  plant	  species	  
as	  they	  were	  encountered.	  Photographs	  were	  taken	  and,	  in	  some	  cases,	  specimens	  collected,	  
to	   verify	   field	   identifications.	   	   Later	   surveys	   (2010)	   involved	   recording	   specific	   plant	  
locations	  (positions)	  with	  a	  GPS	  unit	  within	  designated	  buffer	  areas	  established	  for	  various	  
Project	   elements.	  On	   these	   surveys,	   only	   native	   plants	   (and	   tree-‐tobacco)	  were	   surveyed.	  
During	  the	  2010	  surveys	  any	  species	  not	  recorded	  in	  2007	  was	  added	  to	  the	  flora	  listing	  for	  
the	  area.	  
	  
Plant	  surveys	  were	  conducted	  in	  May	  2007	  through	  October	  2010	  in	  the	  following	  areas:	  

• May	  29,	  2007	  –	  General	  reconnaissance	  of	  Project	  locations	  for	  survey	  planning.	  
• May	  30,	  2007	  –	  Survey	  of	  construction	  access	  road,	  Pi‘ilani	  Highway	  to	  Mākena.	  
• May	  31,	  2007	  –	  Survey	  of	  generator	  tie-‐line	  route	  on	  west	  mountain	  slope,	  

downslope	  from	  Kula	  Highway	  all	  the	  way	  to	  MECO	  Wailea	  Substation.	  
• June	  1,	  2007	  –	  Survey	  of	  generator	  tie-‐line	  route	  on	  west	  mountain	  slope,	  upslope	  

from	  Kula	  Hwy.	  to	  the	  4000–foot	  elevation.	  
• June	  2,	  2007	  –	  Survey	  of	  generator	  tie-‐line	  route	  on	  south	  mountain	  slope,	  upslope	  

from	  Pi‘ilani	  Highway	  to	  the	  4200–foot	  elevation.	  
• June	  3,	  2007	  –	  Survey	  of	  wind	  farm	  site.	  
• June	  4,	  2007	  –	  Survey	  of	  wind	  farm	  site.	  
• March	  20,	  2008	  –	  Accompanied	  entomologist	  (S.	  Montgomery)	  on	  general	  

reconnaissance	  of	  project	  locations	  and	  surveyed	  area	  close	  to	  upslope	  end	  of	  
Kanaio	  Natural	  Area	  Reserve	  (NAR)	  around	  4000-‐foot	  elevation.	  

• July	  7,	  2010	  –	  Survey	  mapping	  (using	  GPS)	  distribution	  of	  native	  plants	  (mostly	  
wiliwili)	  along	  construction	  access	  road	  from	  old	  quarry	  site	  at	  about	  800-‐foot	  
elevation	  down	  to	  Mākena.	  	  
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• July	  8,	  2010	  –	  Survey	  mapping	  distribution	  of	  native	  plants	  (mostly	  wiliwili)	  along	  
construction	  access	  road	  from	  Pi‘ilani	  Hwy	  to	  old	  quarry;	  mapping	  natives	  along	  
existing	  entrance	  road	  at	  wind	  farm	  site.	  

• July	  9,	  2010	  –	  Survey	  mapping	  of	  native	  trees	  in	  the	  upper	  part	  of	  the	  wind	  farm	  
site	  from	  proposed	  new	  entrance	  road	  to	  just	  east	  of	  Pu‘u	  Hōkūkano.	  

• July	  27,	  2010	  –	  Survey	  mapping	  native	  trees	  and	  shrubs	  for	  upper	  turbine	  pad	  
sites	  and	  turbine	  access	  roads.	  	  

• July	  28,	  2010	  –	  Survey	  mapping	  distribution	  of	  native	  plants	  (mostly	  wiliwili)	  and	  
tree-‐tobacco	  on	  construction	  access	  road	  alternative	  behind	  golf	  course	  in	  Mākena;	  
Mapping	  native	  trees	  and	  shrubs	  for	  generator	  tie-‐line	  on	  south	  mountain	  slope	  
from	  4200-‐foot	  elevation	  (above	  Kanaio	  NAR)	  down	  to	  2000-‐foot	  elevation.	  	  

• July	  29,	  2010	  –	  Mapping	  native	  trees	  and	  shrubs	  at	  turbine	  pad	  sites	  and	  access	  
roads	  in	  lower	  half	  of	  wind	  farm	  site.	  Visit	  to	  possible	  “stream”	  outlet	  at	  the	  coast.	  
Mapping	  native	  trees	  on	  generator	  tie-‐line	  routes	  (including	  alternative)	  
immediately	  upslope	  of	  Pi‘ilani	  Hwy.	  to	  2000–foot	  elevation.	  	  

• October	  12,	  2010	  –	  Mapping	  native	  trees	  and	  shrubs	  in	  buffer	  for	  generator	  tie-‐line	  
route	  between	  3100	  and	  3900-‐foot	  elevations	  (proximal	  to	  Kanaio	  NAR).	  

	  
The	  2007	  surveys	  covered	  the	  project	  site,	  generator	  tie-‐line	  route,	  and	  construction	  access	  
road	  in	  a	  complete,	  but	  general	  manner	  because	  exact	  locations	  of	  project	  components	  had	  
not	  been	  firmly	  established	  at	  that	  time.	  The	  results	  of	  the	  general	  botanical	  surveys	  were	  
provided	   in	   an	   interim	   report	   with	   the	   recommendation	   that	   detailed	   surveys	   would	   be	  
needed	  for	  specific	  areas	  where	  native	  plants	  were	  common.	  The	  2010	  surveys	  utilized	  GIS	  
shape	  files	  provided	  by	  Sempra.	  These	  files—loaded	  into	  the	  GPS	  field	  units	  (Trimble	  GeoXT	  
and	  GeoXM)—made	  detailed	  plant	  surveys	  practical	  by	  limiting	  survey	  areas	  to	  pre-‐defined	  
buffers	  surrounding	  each	  Project	  component	  (wind	  turbine	  generator	  pad	  sites,	  site	  access	  
roads	   and	   facilities,	   generator	   tie-‐line	   route,	   and	   construction	   access	   road	   improvements	  
and	   alternatives).	   The	   buffers	   provide	   for	   small	   position	   adjustments	   during	   final	   design	  
and	  construction.	  For	  all	  roads,	  the	  buffer	  was	  set	  at	  20	  meters	  (65	  feet)	  to	  either	  side	  of	  the	  
proposed	  centerline.	  	  For	  the	  generator	  tie-‐line,	  the	  buffer	  was	  10	  meters	  (33	  feet)	  to	  either	  
side	  of	   the	  proposed	  route.	  For	  wind	   turbine	  generator	  pad	  sites,	   the	  buffer	  was	  variable,	  
but	  typically	  a	  rectangle	  100	  to	  125	  meters	  (330	  to	  410	  feet)	  on	  a	  side.	  Mapping	  typically	  
extended	  a	  short	  distance	  outside	  the	  buffer	  to	  ensure	  completeness,	  and	  in	  a	  few	  areas	  the	  
terrain	  forced	  movement	  well	  outside	  the	  buffer.	  	  	  	  	  	  	  
	  
Plant	   checklists	   were	   compiled	   for	   the	   different	   areas	   from	   field	   observations	   made	  
primarily	   during	   the	  2007	   surveys,	   but	   added	   to	  with	   each	   subsequent	   survey	   in	   a	   given	  
area.	  Although	   all	   species	   encountered	   are	   included	   in	   the	   flora	   lists,	   important	   botanical	  
resources	   are	   those	   species	   that	   are	   (typically)	   rare,	   native	   species.	   These	   plants	  may	   or	  
may	  not	  be	  protected	  by	  state	  or	  federal	  statute	  (such	  as	  the	  Endangered	  Species	  Act).	  Some	  
occurrences	  of	  native	  species	  having	  botanical	  resource	  value	  in	  the	  survey	  area	  may	  be	  of	  
unusual	   age,	   may	   be	   endemics	   of	   limited	   distribution,	   may	   be	   present	   in	   substantial	  
numbers	   at	   the	   location	   (and	  generally	   rare	   elsewhere),	   and/or	  may	  be	  part	   of	   	   remnant	  
populations	  of	  an	  otherwise	  degraded	  native	  plant	  community.	  Areas	  of	  mostly	  intact	  native	  
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plant	   communities	   also	   have	  high	   resource	   value.	   Such	  botanical	   resources	   are	   discussed	  
further	  in	  the	  text	  where	  applicable	  to	  the	  present	  survey.	  	  
	  
In	  the	  flora	  listings,	  entries	  are	  arranged	  alphabetically	  under	  plant	  family	  names.	  Included	  
in	  the	  lists	  are	  scientific	  name,	  common	  name,	  and	  status	  (whether	  native	  or	  not-‐native)	  for	  
each	  species.	  	  In	  addition	  to	  identifying	  the	  plants	  present	  within	  the	  study	  site,	  qualitative	  
estimates	   of	   plant	   abundance	   were	   made.	   These	   are	   coded	   from	   rare	   to	  
abundant/dominant1	   in	  the	  table	  and	  apply	  to	  observations	  made	  for	  each	  survey	  area.	   In	  
some	   cases,	   a	   two-‐level	   system	   (letter-‐number	   code)	   of	   abundance	   is	   used:	   the	   letter	  
providing	   the	   occurrence	   rating	   of	   a	   species	   throughout	   the	   survey	   area	   followed	   by	   a	  
number	   indicating	   that,	   where	   encountered,	   abundance	   tended	   to	   be	   greater	   than	   the	  
occurrence	  rating	  would	  suggest.	  	  For	  example,	  an	  abundance	  rating	  of	  “R”	  indicates	  that	  a	  
plant	  was	   encountered	   once	   to	   several	   times	  within	   a	   survey	   area.	   	   However,	   a	   rating	   of	  
“R2”	   indicates	   that	   a	   plant	   was	   very	   infrequently	   encountered,	   but	   several	   to	   many	  
individuals	  were	  present	  where	  it	  was	  encountered.	  	  Because	  qualitative	  abundance	  ratings	  
are	  entirely	  dependent	  upon	  the	  frequency	  that	  a	  species	  is	  encountered	  during	  the	  survey	  
(as	  opposed	  to	  a	  number	  representing	  a	  count	  within	  an	  area),	  the	  added	  numeral	  corrects	  
for	   species	   that	   tend	   to	   occur	   in	   clusters	   or	   in	   very	   limited	   parts	   of	   the	   survey	   area.	   An	  
abundant	   species	   occurs	   everywhere	   and	   presumably	   is	   a	   population	  with	   high	   numbers	  
within	  the	  survey	  area.	  An	  R3	  species	  may	  likewise	  have	  a	  population	  of	  many	  individuals,	  
but	  the	  “R”	  indicates	  clusters	  that	  are	  only	  rarely	  encountered.	  
	  	  	  	  	  	  
Although	   abundance	   information	   is	   given	   for	   each	   project	   area,	   it	   should	   be	   noted	   that	  
pronounced	   environmental	   gradients	   exist	   in	   the	   areas	   surveyed,	   especially	   along	   the	  
proposed	   generator	   tie-‐line	   route.	   For	   example,	   a	   plant	  might	   be	   quite	   common	   at	   lower	  
elevations	  and	  entirely	  absent	  at	  higher	  elevations,	  or	  vice	  versa.	   	  Because	  the	  ratings	  are	  
given	   for	   component	   areas	   as	   a	   whole	   or	   in	   large	   blocks,	   it	   is	   difficult	   to	   correct	   for	  
variations	   in	   species	   abundance	   across	   such	   a	   broad	   range	   of	   conditions	   (elevation,	  
moisture,	   soil	   or	   edaphic	   characteristics),	   making	   estimating	   and	   reporting	   relative	  
abundances	  more	  qualitative	  than	  quantitative.	  
	  
Because	   these	   surveys	  were	  conducted	  during	  dry	  periods,	   it	   is	   expected	   that	   some	  plant	  
species	   (especially	  weedy	   annuals)	  may	   have	   been	  missed	   or	   noted	   in	   abundances	  much	  
lower	  than	  would	  be	  the	  case	  in	  wet	  periods.	  In	  general,	  this	  problem	  does	  not	  compromise	  
the	   results	   with	   respect	   to	   the	   native	   flora,	   which	   consists	   mostly	   of	   perennial	   plants	  
(exceptions	   are	  noted	   in	   the	  Discussion	  Section)	   that	   can	  be	   located	  and	   identified	  under	  
such	  circumstances.	  	  In	  any	  event,	  repeat	  surveys,	  particularly	  at	  different	  times	  of	  the	  year,	  
would	  likely	  yield	  more	  species.	  	  	  	  	  
	  

                                                 
1 Sometimes called “DACOR abundance categories” for dominant, abundant, common, occasional, and 
rare, we use “AA” for the very abundant and dominant (in the particular stratum) species, and insert an 
“uncommon” (“U”) between rare and occasional categories, reserving “rare” (“R”) for species encountered 
three times at most.   
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Finally,	   abundance	   values	   in	   the	   plant	   species	   tables	   were	   developed	   in	   2007.	   	   Return	  
surveys	  made	   in	  2010	  encountered	  a	  much	  changed	   landscape	  due	   to	  drought	   conditions	  
having	  prevailed	  since	  2007	  (Dicus,	  2007;	  CWRM,	  2010).	  	  As	  a	  consequence	  of	  low	  rainfall	  
over	  a	  period	  of	  several	  years,	  many	  of	  the	  plants	  recorded	  during	  the	  2007	  surveys	  were	  
not	  observed	  in	  2010.	   	   In	  areas	  such	  as	  the	  wind	  farm	  site,	  native	  trees	  stood	  out	   in	  stark	  
contrast	  to	  the	  introduced	  species	  that	  had	  previously	  dominated	  the	  visual	  landscape,	  but	  
had	   either	   disappeared	   or	   were	   reduced	   to	   lifeless-‐appearing	   sticks.	   	   Thus,	   the	   2010	  
surveys	  were	  able	  to	  better	  record	  locations	  of	  native	  trees	  than	  had	  been	  the	  case	  in	  2007,	  
but	  semi-‐quantitative	  estimates	  of	  herbaceous	  species	  could	  not	  be	  made	  in	  2010,	  so	  only	  
minor	   changes	   have	   been	   made	   to	   the	   2007	   report	   abundance	   estimates.	   Drought	  
conditions	   at	   elevations	   above	   Pi‘ilani	   Highway	   had	   ameliorated	   somewhat	   between	   the	  
July	  and	  October	  2010	  surveys.	  	  	  
 

Botanical	  Mapping	  
A	  series	  of	  maps	  combining	  the	  results	  of	  species	  (feature2)	  positions	  recorded	  in	  the	  field	  
and	  project	  components	  were	  prepared	  using	  ArcView	  9.	  These	  maps	  show	  all	  plant	  species	  
positions	   within	   designated	   buffers	   and	   recording	   of	   features	   is	   complete	   only	   for	   the	  
buffers.	   Some	   feature	   positions	   occur	   outside	   the	   buffer	   boundaries	   and	   these	   represent	  
either	   plant	   finds	   of	   particular	   interest	   to	   the	   botanist,	   plants	   recorded	   just	   outside	   the	  
boundaries	   for	   completeness,	   or	   plants	   within	   component	   alternatives	   that	   were	   later	  
abandoned.	  In	  general,	  native	  trees	  were	  individually	  recorded,	  but	  native	  shrubs,	  being	  too	  
numerous	  in	  some	  areas,	  were	  not.	  	  However,	  in	  a	  dryland	  forest	  (and	  the	  upper	  elevation	  
mesic	   forest),	   the	  distinction	  between	   trees	   and	   shrubs	   is	   not	   a	   sharp	  one;	   consequently,	  
species	   generally	   regarded	   as	   trees	   (such	   as	  Myrsine),	   whether	   encountered	   as	   tree	   or	  
shrub-‐like	  were	  recorded,	  whereas	  species	  generally	  regarded	  as	  shrubs	  (such	  as	  Dodonaea	  
and	  Wikstroemia),	   even	   where	   tree-‐like,	   were	   not	   recorded.	   Also,	   in	   cases	   where	   dense	  
concentrations	  of	  wiliwili	  trees	  were	  encountered	  (defined	  as	  a	  copse),	  a	  copse	  outline	  was	  
recorded	   rather	   than	   each	   individual	   tree,	   to	   satisfy	   the	   purpose	   of	  mapping	   the	  wiliwili	  
forest	  in	  relation	  to	  a	  project	  component.	  The	  only	  non-‐native	  species	  recorded	  in	  the	  GPS	  
surveys	  was	   tree	   tobacco	  (Nicotiana	  glauca;	   typically	  a	  shrub),	   for	   its	  potential	  as	  rearing	  
habitat	  for	  the	  listed	  Blackburn’s	  sphinx	  moth	  (Manduca	  blackburni).	  	  
	  	  	  	  	  	  	  
General	   vegetation	   maps	   encompassing	   Project	   areas	   were	   developed	   based	   on	   field	  
observations	   and	   Bing	  Map	   satellite	   images	   imported	   into	   ArcMap.	  While	   the	   vegetation	  
maps	  encompass	  a	  much	  greater	  area	  than	  the	  Project	  components,	  the	  vegetation	  maps	  are	  
based	   entirely	   on	   interpretation	   from	   satellite	   images	   outside	   of	   areas	   actually	   traversed	  
during	   the	   field	   surveys.	   Vegetation	  maps	  prepared	  by	   Jacobi	   (1989)	  were	   imported	   as	   a	  
shapefile	   (from	   DBEDT,	   2010)	   and	   provided	   descriptive	   and	   boundary	   guidance	   where	  
applicable.	  However,	  these	  maps	  covered	  only	  the	  area	  near	  the	  upper	  elevation	  portion	  of	  
the	   generator	   tie-‐line	   before	   it	   crosses	   the	   southwest	   rift	   zone,	   and	   thus	  were	   of	   limited	  
utility.	  	  	  	  	  	  	  
	  
   

                                                 
2 In GIS parlance, a “feature” is any item the position of which can be recorded by a GPS unit. 
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Stream	  and	  Wetland	  Survey	  Methods	  
 
Given	   the	   extreme	   dryness	   of	   all	   of	   the	   lowland	   areas	   surveyed	   and	   the	   high	   infiltration	  
rates	  of	  the	  rocks	  and	  soils	  of	  the	  more	  upland	  areas,	   it	   is	  not	  surprising	  that	  streams	  and	  
wetlands	   are	   absent	   from	   this	   part	   of	   Maui.	   Between	   Mākena	   (generator	   tie-‐line	   below	  
‘Ulupalakua	  Ranch)	  and	  Luala‘ilua	  Hills	  (east	  of	  proposed	  wind	  farm	  site),	  from	  the	  shore	  to	  
the	   top	   of	   the	  mountain,	   only	   one	   “stream”	   is	   indicated	   on	   older	  USGS	   topographic	  maps	  
(Mākena	  and	  Lualailua	  Hills	  quadrangles).	  This	  unnamed,	  intermittent	  stream	  lies	  along	  the	  
western	   edge	   of	   the	   project	   parcel,	  west	   of	   the	   project	  wind	   turbine	   generator	   pads	   and	  
roads.	  Selected	  sections	  of	  this	  gulch	  were	  visited	  and	  photographed	  in	  order	  to	  render	  an	  
opinion	  as	  to	  whether	  the	  feature	  would	  be	  jurisdictional	  (a	  so-‐called	  “Waters	  of	  the	  U.S.”)	  
or	  not.	   	  Field	  observations	  and	  reference	  to	  the	  USFWS,	  “Wetland	  Mapper”	  (USFWS,	  2010)	  
were	  used	  to	  assess	  the	  presence	  of	  wetlands	  in	  project	  areas.	  
     
Avian	  Survey	  Methods	  	  
 
A	  total	  of	  eighty	  avian	  count	  stations	  were	  sited	  along	  linear	  transects	  running	  the	  length	  of	  
the	  generation	  tie-‐line	  line	  corridor,	  the	  construction	  access	  road,	  and	  within	  the	  wind	  farm	  
site.	  The	  count	   stations	  were	  placed	  at	  approximately	  300-‐meter	   intervals	  equally	   spaced	  
along	   these	   transects.	   Eight-‐minute	   point	   counts	   were	   made	   at	   each	   of	   the	   eighty	   count	  
stations.	  Each	  station	  was	  counted	  once.	  Field	  observations	  were	  made	  with	  the	  aid	  of	  Leica	  
10	  X	  42	  binoculars	   and	  by	   listening	   for	   vocalizations.	  Counts	  were	   concentrated	  between	  
07:00	  a.m.	  and	  11:00	  a.m.,	  the	  peak	  of	  daily	  bird	  activity.	  Time	  not	  spent	  counting	  was	  used	  
to	  search	  the	  remainder	  of	  the	  project	  site	  for	  species	  and	  habitats	  that	  were	  not	  detected	  
during	  count	  sessions.	  	  
	  
Surveys	  were	  conducted	  in	  May	  2007	  through	  July	  2010	  in	  the	  following	  areas:	  

• May17,	  2007	  –	  General	  reconnaissance	  of	  the	  entire	  project	  site	  for	  survey	  planning.	  
• May	  29,	  2007	  –	  General	  reconnaissance	  of	  project	  locations	  for	  survey	  planning.	  
• May	  30,	  2007	  –	  Survey	  of	  construction	  access	  road,	  Pi‘ilani	  Highway	  to	  Mākena.	  
• May	   31,	   2007	   –	   Survey	   of	   generator	   tie-‐line	   route	   on	   west	   mountain	   slope,	  

downslope	  from	  Kula	  Highway	  to	  Wailea.	  
• June	  1,	  2007	  –	  Survey	  of	  generator	  tie-‐line	  route	  on	  west	  mountain	  slope,	  upslope	  

from	  Kula	  Hwy.	  to	  the	  4000–foot	  elevation.	  
• June	  2,	  2007	  –	  Survey	  of	  generator	  tie-‐line	  route	  on	  south	  mountain	  slope,	  upslope	  

from	  Pi‘ilani	  Highway	  to	  the	  4200–foot	  elevation.	  
• June	  3,	  2007	  –	  Survey	  of	  wind	  farm	  site.	  
• June	  4,	  2007	  –	  Survey	  of	  wind	  farm	  site.	  
• July	  7	  –	  9,	  2010	  –	  On	  site	  conducting	  other	  surveys.	  

	  
A	   separate	   set	   of	   ornithological	   radar	   surveys	  were	   conducted	   on	   the	  wind	   farm	   site	   by	  
Hamer	   Environmental,	   L.P.	   between	   October	   11	   and	   18,	   2006	   and	  May	   25	   and	   30	   2010	  
(Hamer	  Environmental	  2010).	  Their	  surveys	  were	  designed	  to	  assess	  the	  impacts,	  if	  any,	  of	  
the	   proposed	   project	   on	   two-‐listed	   pelagic	   seabird	   species,	   Hawaiian	   Petrel	   (Pterodroma	  
sandwichensis),	  and	  Newell’s	  Shearwater	  (Puffinus	  auricularis	  newelli).	  	  
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Mammalian	  Survey	  Methods	  
 
With	   the	  exception	  of	   the	  endangered	  Hawaiian	  hoary	  bat	   (Lasiurus	   cinereus	   semotus),	   or	  
‘ōpe‘ape‘a	   as	   it	   is	   known	   locally,	   all	   terrestrial	  mammals	   currently	   found	  on	   the	   Island	   of	  
Maui	  are	  alien	  species.	  Most	  are	  ubiquitous.	  The	  survey	  of	  mammals	  was	   limited	  to	  visual	  
and	   auditory	   detection,	   coupled	  with	   visual	   observation	   of	   scat,	   tracks,	   and	   other	   animal	  
sign.	   A	   running	   tally	   was	   kept	   of	   all	   vertebrate	   mammalian	   species	   observed,	   heard	   or	  
detected	  by	  other	  means	  within	  the	  project	  area,	  while	  we	  were	  on	  the	  property	  conducting	  
avian	  and	  botanical	  surveys.	  A	  separate	  set	  of	  radar	  surveys	  were	  conducted	  on	  the	  site	  by	  
Hamer	  Environmental,	  L.P.	  in	  2006	  and	  2010	  in	  which	  they	  were	  tasked	  with	  surveying	  for	  
nocturnally	  flying	  seabirds	  and	  bats	  (Hamer	  Environmental	  2010).	  
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Results	  
 
Botanical	  Survey	  	  
	  
	   Wind	  Farm	  Site	  	  
The	   results	   of	   botanical	   surveys	   at	   the	   wind	   farm	   site	   (flora	   listing)	   conducted	   between	  
2007	  and	  2010	  are	  summarized	  in	  Table.	  1.	  	  Most	  of	  the	  site	  is	  dry,	  generally	  stony	  to	  rocky	  
pastureland	   or	   scrub	   growth	   on	   rugged	   lava	   flows	   (mostly	   a‘a	   flows	   in	   this	   area).	   The	  
majority	   of	   species	   recorded	   in	   Table	   1	  were	   observed	   only	   in	   2007	   because	   of	   drought	  
conditions	   (see	  Figure	  3)	   in	   July	  2010.	   	   It	   is	  worth	  noting,	   however,	   that	   the	  native	   trees	  
were	   in	   general	   good	   health,	   and	   so	   flushed	   with	   leaves	   that	   they	   stood	   out	   in	   marked	  
contrast	  to	  the	  drought-‐devastated	  non-‐native	  vegetation.	  	  
	  
The	  plant	  listing	  with	  abundance	  ratings	  provides	  a	  general	  sense	  of	  the	  flora	  in	  the	  survey	  
area.	   The	   status	   column	   in	   Table	   1	   shows	   that	   the	   majority	   of	   species	   present	   have	   no	  
particular	  significance	  from	  a	  project	  impacts	  perspective.	  Most	  are	  introduced	  (non-‐native)	  
species	   that	   have	   become	   naturalized	   in	   the	   Hawaiian	   Islands.	   Non-‐native	   koa	   haole	  
(Leucaena	  leucocephala)	  is	  the	  most	  abundant	  species	  overall	  (Figure	  3).	  
 
 

 
Figure	  3.	  View	  upslope	  towards	  Pu‘u	  Hōkūkano	  showing	  dry	  condition	  present	  in	  July	  2010.	  Some	  	  
koa	  haole	  shrubs	  (right)	  manage	  to	  retain	  leaves	  and	  even	  produce	  fruit	  under	  the	  severe	  drought	  

conditions.	  
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Of	  note	  with	  respect	  to	  native	  botanical	  resources	  are	  extensive	  groves	  of	  wiliwili	  and	  very	  
scattered	  hao	   (Rauvolfia	   sandwicensis)	  and	  naio	   (Myoporum	  sandwicense)	   trees,	   several	  of	  
large	  size	  and	  therefore	  probably	  of	  considerable	  age	  (Figure	  4).	   	  Wiliwili	  and	  other	  native	  
trees	  are	  most	  abundant	  on	  the	  more	  rugged	  terrain	  characterizing	  the	  middle	  of	  the	  site,	  
although	  wiliwili	  is	  not	  limited	  to	  these	  essentially	  non-‐pasture	  areas.	  	  	  One	  rare	  native	  plant	  
not	   recorded	   in	   2007	   but	   found	   in	   the	   follow-‐up	   surveys	   of	   July	   2010	   is	   the	   ‘ohe	  makai	  
(Reynoldsia	  sandwicensis).	   	  Two	  tall	  specimens	  were	  encountered	  (the	  largest	  flushed	  with	  
leaves).	   	  Unfortunately,	  drought	  conditions	  had	  become	  so	  severe	  that	  (presumably)	  goats	  
or	  axis	  deer	  had	  chewed	  deep	   into	   the	  outer	   tissue	  of	  both	  plants	  completely	  girdling	   the	  
trunk	  to	  a	  height	  of	  nearly	  5	  feet	  above	  the	  ground.	  By	  appearances,	  neither	  plant	  would	  be	  
expected	  to	  survive	  this	  level	  of	  grazing	  damage.	  	  
	  
 

 
 

Figure	  4.	  Lower	  part	  (multiple	  trunks)	  of	  a	  venerable	  old	  naio	  (Myoporum	  sandwicense)	  	  
at	  the	  Auwahi	  Wind	  Farm	  site.	  

	  
 

	  
Soil	  conditions	  on	  Pu‘u	  Hōkūkano	  and	  the	  low-‐sloping	  ground	  immediately	  north	  of	  the	  pu‘u	  
provide	  much	  deeper	  soils	  than	  is	  the	  case	  elsewhere	  at	  the	  site.	  However,	  these	  areas	  are	  
extensively	   grazed	   by	   cattle	   and	   feral	   goats	   and	   currently	   support	   only	   non-‐native	  
herbaceous	  plants	  (for	  example,	  grasses).	  	  Wiliwili	  trees	  border	  the	  pastureland	  north	  of	  the	  
pu‘u	  (Figure	  5).	  	  	  	  	  
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Table	  1.	  Checklist	  of	  Plants	  Found	  on	  the	  Proposed	  Auwahi	  Wind	  Farm	  Site	  

 
Species Common name Status ABUNDANCE 
      NOTES 

FLOWERING PLANTS 
DICOTYLEDONES 

AMARANTHACEAE      
 Amaranthus spinosus L. spiny amaranth Nat. U   
ANACARDIACEAE      
 Schinus terebinthifolius Raddi  Christmas berry Nat. --  (4) 
APIACEAE      
 Petroselinum crispum (Mill.) A.W. Hill  Parsely Nat. R   
APOCYNACEAE      
 Rauvolfia sandwicensis A. DC hao End. R1  (2) 
ARALIACEAE      
 Reynoldsia sandwicensis A. Gray ‘ohe makai End. R  (2) 
ASCLEPIADACEAE      
 Asclepias physocarpa (E. Mey.)  

Schlecter 
balloon plant Nat. --  (4) 

ASTERACEAE (COMPOSITAE)      
 Heterotheca grandiflora Nutt. telegraph weed Nat. R2  (1,3) 
 Parthenium hysterophorus L. false ragweed Nat. R   
 Tridax procumbens L. coat buttons Nat. R   
 Xanthium strumarium L. kīkānia Nat. R   
 Zinnia peruviana (L.) L. pua pihi Nat. C2  (3) 
BRASSICACEAE      
 Lepidium cf. virginicum L. --- Nat. U   
CACTACEAE      
 Opuntia ficus-indica (L.) Mill. pānini Nat. U  (1) 
CARYOPHYLLACEAE      
 Petrorhagia velutina (Guss.) P. Ball & 

Heyw. 
childing pink Nat. R  (2) 

CHENOPODIACEAE      
 Chenopodium oahuense (Mayen) Aellen ‘āheahea End R   
CONVOLVULACEAE      
 Ipomoea indica (J. Burm.) Merr. koali `awa Ind. --  (4) 
CUCURBITACEAE      
 Momordica charantia L. balsam pear Nat. R   
 Indet. --- --- R  (3) 
EUPHORBIACEAE      
 Chamaesyce hirta (L.) Millsp. garden spurge Nat. R   
 Ricinus communis L. castor bean Nat. U   
 FABACEAE      
 Acacia farnesiana (L.) Willd. klu Nat. U2   
 Chamaecrista nictitans (L.) Moench partridge pea Nat. U  (1) 
 Crotalaria pallida Aiton smooth rattlepod Nat. R   
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Table	  1	  –	  Continued.	  
	  
Species Common name Status ABUNDANCE 
      NOTES 

 Desmanthus purnambucanus (L.) 
Thellung 

virgate mimosa Nat. R1   

 Desmodium incanum DC Spanish clover Nat. R   
 Erythrina sandwicensis Degener wiliwili End. C2   
 Indigofera suffruticosa Mill. indigo Nat.  U  (1) 
 Leucaena leucocephala (Lam.) de Wit koa haole Nat. A   
 Neonotonia wightii (Wight & Arnott)        

Lackey  
--- Nat. A   

 Prosopis pallia (Humb. & Bonpl. ex 
Willd.) Kunth 

kiawe Nat. O   

 Tephrosia purpurea (L.) Pers. ‘auhuhu Pol. R  (2) 
LAMIACEAE      
 Leonotis nepetifolia (L.) R.Br. lion’s ear Nat. U   
 Ocium sp. --- Nat. C3   
 Salvia coccinea B. Juss. ex Murray scarlet sage Nat. --  (4) 
MALVACEAE      
 Sida fallax Walp. ‘ilima Nat. O2  (2) 
 Sida rhombifolia L. --- Nat. R   
MYOPORACEAE      
 Myoporum sandwicense A. Gray naio Ind. U  (2) 
NYCTAGINACEAE      
 Boerhavia acutifolia (Choisy) J. W. 

Moore 
alena Ind. R   

 Boerhavia coccinea Mill. false alena Nat. R   
PAPAVERACEAE      
 Argemone glauca (Nutt. Ex Prain) Pope pua kala End. R  (1) 
 Hunnemannia fumariifolia Sweet Mexican tulip poppy Nat. --  (4) 
PLANTAGINACEAE      
 Plantago lanceolata L. narrow-leaved plantain Nat. C  (1) 
PLUMBAGINACEA      
 Plumbago zeylanica L. ‘ilie‘e Ind. U2  (2) 
PORTULACACEA      
 Portulaca pilosa L. --- Nat. O2   
 Portulaca  sp “A” --- --- R  (2) 
RUBIACEAE      
 Psydrax odorata (G. Forster) A.C. Sm. 

& S. Darwin 
alahe‘e Ind. U  (2) 

SAPINDACEAE      
 Dodonaea viscosa Jacq. ‘a‘ali‘i Ind. U2  (1,2) 
SOLANACEAE      
 Nicotiana glauca R.C. Graham tree tobacco Nat. R   
 Solanum americanum Mill. pōpolo Nat. --  (4) 
 Solanum linnaeanum Hepper & P. 

Jaeger  
apple of Sodom Nat. R   

STERCULARIACEAE      
 Waltheria indica L. ‘uhaloa Ind. O   
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Table 1 – Continued. 
Species Common name Status ABUNDANCE 
      NOTES 

THYMELIACEAE      
 Wikstroemia oahuensis (A. Gray) Rock ‘ākia End. U  (2) 
VERBENACEAE      
 Lantana camara L. lantana Nat. C   
 Stachytarpheta sp. --- Nat. R  (1,3) 

FLOWERING PLANTS 
MONOCOTYLEDONES 

AGAVACEAE      
 Furcraea foetida (L.) Haw. Mauritius hemp Nat. O  (2) 
POACEAE (GRAMINEAE)      

 Cenchrus ciliaris L. buffelgrass Nat. C  (1) 
 Cynodon dactylon (L.) Pers. Bermuda grass Nat. U   
 Melinus repens (Willd.) Zizka  Natal redtop Nat. A  (1) 
 Urochloa maxima (Jacq.) R. Webster Guinea grass Nat. U   

 
Table 1 Legend 
Status = distributional status 
 End. =  endemic; native to Hawaii and found naturally nowhere else. 
 Ind. =  indigenous; native to Hawaii, but not unique to the Hawaiian Islands. 
 Nat. =  naturalized, exotic, plant introduced to the Hawaiian Islands since the arrival of Cook Expedition in 1778, and 

well-established outside of cultivation. 
 Pol. =  Polynesian introduction before 1778. 
 Abundance = occurrence ratings for plant species: 
 R – Rare -  only one or two plant occurrences seen. 
 U - Uncommon -  several to five plant occurrences observed. 
 O - Occasional -  found between five and ten times; not abundant anywhere. 
 C - Common -  considered an important part of the vegetation and observed numerous times. 
 A - Abundant -  encountered regularly and therefore present in large numbers; may be dominant over a limited area. 
 AA -  Abundant -  abundant and dominant; defining vegetation type for  the layer. 

Numbers following an occurrence rating indicate clusters within the survey area. The ratings 
above provide an estimate of the likelihood of encountering a species within the specified survey area; 
numbers modify this where abundance, where encountered, tends to be greater than the occurrence 
rating: 
1 – several plants present  
2 -  many plants present  
3 – locally abundant  

Notes:  
(1) – Noted on Pu’u Hokukano (a grass-dominated cinder cone). 
(2) – Found particularly and more abundant on rugged lava outcrops and flows. 
(3) –.Mostly dead, dried material and/or plant lacked definitive taxonomic characters like flowers or fruit. 
(4) – Seen near the site (e.g., in vicinity along Pi‘ilani Highway); anticipated, but not recorded at this site. 
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Figure	  5.	  Botanical	  survey	  map	  for	  the	  wind	  farm	  site	  between	  
	  Pi‘ilani	  Highway	  and	  Pu‘u	  Hōkūkano.	  
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Figure	  6.	  Botanical	  survey	  map	  for	  the	  wind	  farm	  site,	  wind	  turbine	  pads	  11	  through	  15	  	  
and	  associated	  access	  roads	  (upper	  west	  side).	  
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Figure	  7.	  Botanical	  survey	  map	  for	  the	  wind	  farm	  site,	  wind	  turbine	  pads	  00	  through	  03	  	  

and	  associated	  access	  roads	  (upper	  east	  side).	  	  	  
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Figure	  8.	  Botanical	  survey	  map	  for	  the	  wind	  farm	  site,	  wind	  turbine	  pads	  08	  through	  12	  

	  and	  associated	  access	  roads	  (lower	  west	  side).	  	  	  
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Figure	  9.	  	  Botanical	  survey	  map	  for	  the	  wind	  farm	  site,	  wind	  turbine	  pads	  03	  through	  07	  and	  associated	  

access	  roads	  (lower	  east	  side).	  
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	   Generator	  Tie-‐line	  Corridor	  
The	  proposed	  generator	   tie-‐line	   route	   crosses	  dry	   scrubland	  as	   it	   climbs	  mauka	   from	   the	  
wind	   farm	   site	   more	   or	   less	   following	   a	   ranch	   road	   that	   switchbacks	   up	   the	   slope.	   The	  
vegetation	  in	  this	  area	  is	  mostly	  introduced	  species	  and	  subjected	  to	  grazing	  by	  cattle	  and	  
feral	   ungulates.	   However,	   native	   shrubs—particularly	   ‘ākia	   (Wikstroemia	   oahuensis)	   and	  
a‘ali‘i	  (Dodonaea	  viscosa)—and	  native	  sandalwood	  trees	  or	  ‘iliahialo‘e	  (Santalum	  ellipticum)	  
are	  common	   in	   the	  area	  (for	   ‘iliahialo‘e	  distribution,	  see	  Figures	  12	  and	  13;	  native	  shrubs	  
are	  too	  numerous	  to	  map).	  
	  
Moving	   upslope,	   an	   increase	   in	   moisture	   derived	   largely	   from	   cloud	   drip	   results	   in	   a	  
transition	   from	   Montane	   Dry	   Shrubland	   to	   Montane	   Mesic	   Forest	   (Gagne	   and	   Cuddihy,	  
1990)3	   and	   the	   flora	   becomes	   an	   important	   botanical	   resource	   characterized	   by	   both	   an	  
abundance	  and	  high	  diversity	  of	  native	  plant	  species,	  including	  many	  uncommon	  species	  of	  
trees.	   The	   most	   significant	   remaining	   mesic	   forest	   in	   the	   general	   Project	   area	   is	   found	  
within	   an	   adjacent,	   State	   of	   Hawai‘i	   preserve:	   the	   Kanaio	   Natural	   Area	   Reserve	   System	  
(NARS)	   site,	   located	   to	   the	  west	   of	   the	   generator	   tie-‐line	   corridor.	   This	   preserve	   is	   being	  
fenced	   to	   control	   ungulate	   browsers	   (east	   side	   fence	   is	   completed;	   north	   side	  was	   under	  
construction	  in	  2007)	  and	  facilitate	  restoration	  of	  the	  native	  dryland	  forest	  found	  within	  its	  
borders.	  The	  proposed	  generator	  tie-‐line	  has	  been	  routed	  to	  avoid	  the	  Kanaio	  NARS	  parcel.	  
	  
Skirting	  westward	   above	   the	  NARS,	   the	   proposed	   generator	   tie-‐line	   crosses	   the	   southern	  
face	  of	  Pu‘u	  ‘Ōuli	  (an	  old	  cinder	  cone).	  The	  route	  crosses	  roughly	  300	  yards	  (100	  meters)	  of	  
scrub	   growth	   before	   entering	   grass-‐dominated	   pasture	   at	   about	   the	   4,200-‐foot	   (1,280-‐
meter)	   elevation	   west	   of	   Pu‘u	   ‘Ōuli.	   This	   high	   elevation	   pasture	   is	   without	   trees	   and	  
dominated	  by	  Kikuyu	  grass	   (Pennisetum	  clandestinum).	  The	  only	   feature	  of	  note	  here	   is	   a	  
relatively	   recent	   lava	   flow4	   with	   a	   sparse	   growth	   of	   native	   plants	   behind	   (northeast	   of)	  
Keonehunehune	  (an	  eruption	  cone)	  where	  the	  generator	  tie-‐line	  crosses	  the	  southwest	  rift	  
at	  about	  the	  4,400-‐foot	  (1,350-‐meter)	  elevation.	  The	  length	  of	  the	  traverse	  across	  the	  lava	  
flow	  would	  be	  about	  100	  yards	  (90	  meters)	  or	  less.	  
	  
Down	   from	   the	   ridgeline	   marking	   the	   southwest	   rift	   zone	   to	   the	   Wailea	   substation,	   the	  
proposed	   route	   is	   located	   entirely	   within	   pastures	   owned	   by	   ‘Ulupalakua	   Ranch.	   The	  
grasses	   that	  predominate	   in	   this	  pastureland	  change	  with	  elevation,	   influenced	  mostly	  by	  
the	   rainfall	   regime	   along	   a	   gradient	   of	   decreasing	   rainfall	   towards	   the	   coast	   (lower	  
elevation).	  The	  strictly	  pasture	   (non-‐native	  grassland)	  of	   the	  upper	  slopes,	  gives	  way	   to	  a	  
savanna	   (grassland	  with	   scattered	   trees)	   below	  Kula	  Highway	   (at	   about	   1,200-‐foot	   [370-‐
meter]	   elevation),	   which	   remains	   the	   dominant	   vegetation	   type	   to	   the	  MECO	   connection	  

                                                 
3 This vegetation type is referred to as a montane forest (Gagne and Cuddihy, 1990) because it is a remnant 
of an open-canopied forest type between 3000 feet (900 meters) and 6500 feet (2000 meters) on East Maui.  
However, at the elevation range we surveyed, this forest today (partly owing to ungulate grazing) is really a 
savanna in most places.    
4 This is a part of the historic flow of ca. 1750 (1790?) that erupted from a fissure “on the south slope of 
Kemehunehune, at 4200 feet”. A majority of this eruption issued from Kalua o Lapa cone at an altitude of 
575 feet and formed the western side of Keoneoio or La Perouse Bay (Bordner, 1995). 
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point	  at	  1,000	  feet	  (305	  meters)	  ASL5.	  The	  only	  tree	  species	  in	  this	  savanna	  is	  kiawe,	  which	  
shows	  a	  steady	  increase	  in	  density	  from	  1,200	  down	  to	  400	  feet	  (370	  to	  120	  meters)	  ASL.	  
Although	   some	   areas	   of	   native	   lowland	   vegetation	   are	   known	   from	   the	   general	   area	  
(Altenberg,	  2007),	  these	  populations	  appear	  limited	  to	  rugged	  ground	  not	  subjected	  to	  the	  
long	  history	  of	  cattle	  grazing	  characterizing	  the	  generator	  tie-‐line	  corridor.	  
	  
Table	   2	   is	   a	   listing	   of	   plants	   observed	   within	   the	   generator	   tie-‐line	   corridor	   and,	   where	  
surveyed	   on	   the	   leeward	   mountain	   slope	   in	   2010,	   associated	   buffer	   areas.	   The	   relative	  
abundance	  columns	  divide	  this	  route	  into	  three	  segments:	  1)	  “E1”,	  the	  leeward	  slope	  from	  
Pi‘ilani	  Hwy	  to	  approximately	  2,800	  feet	  (850	  meters)	  ASL,	  2)	  “E2”,	  the	  leeward	  slope	  from	  
2,800	  to	  4,500	  feet	  (1400	  meters)	  ASL	  at	  the	  ridgeline	  (E2),	  and	  3)	  “W”,	  the	  windward	  slope	  
from	   the	   ridgeline,	   across	   Kula	   Highway	   at	   about	   1,900	   feet	   (580	   meters)	   ASL	   and	  
downslope	  to	  the	  Wailea	  substation	  at	  about	  400	  feet	  (120	  meters)	  ASL	  (Figure	  2).	  
 
 
 
Table	  2.	  Checklist	  of	  Plants	  Found	  Along	  the	  Proposed	  Generator	  Tie-‐Line	  Route	  and	  

Vicinity,	  Auwahi	  Wind	  Farm	  Project.	  
 
Species Common name Status ABUNDANCE 
   E1 E2 W NOTES 

FERNS & FERN ALLIES 
ANTHYRIACEAE       
 Cystopteris douglasii Hook. --- End -- R -- (2) 

BLECHNACEAE       
 Blechnum appendiculatum Willd. --- Nat -- -- R3  

 Sadleria sp. `ama`u End -- U -- (2) 

GLEICHENIACEAE       
 Dicranopteris linearis (Burm. f.) Underw.  uluhe Ind -- R U (2) 

GRAMMITIDACEAE       
 Adenophorus tripinnatifidus Gaud. --- End -- -- R  

LINDSAEACEAE       
 Sphenomerus chinensis (L.) Maxon pala`a Ind -- -- R  

NEPHROLEPIDACEAE       
 Nephrolepis multiflora 

           (Roxburgh) Jarrett ex Morton 
common sword fern Nat R -- R1  

PTERIDACEAE       
 Adiantum hispidulum Sw. rough maidenhair Nat -- -- R3  

 Pellaea ternifolia (Cav.) Link kalamoho lau li‘i Ind U -- --  

 Pteris cretica L. cretan brake Ind -- U R  

PSILOTACEAE       
 Psilotum nudum Sw. moa Ind -- -- R2  

 
                                                 
5 The end of the 2007 reconnaissance survey; the actual connection to an existing MECO service line 
would be at the 1000-foot (300-meter) elevation (see Figure 1). 
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Table	  2	  continued	  
 
Species Common name Status ABUNDANCE 
   E1 E2 W NOTES 

THELYPTERIDACEAE       
 Christella sp. wood fern Nat -- -- R  

 
FLOWERING PLANTS 

DICOTYLEDONES 
AMARANTHACEAE       
 Amaranthus spinosus L. spiny amaranth Nat. C -- U  
 Charpentiera obovata Gaud. pāpala End. -- R --  
ANACARDIACEAE       
 Schinus terebinthifolius Raddi  Christmas berry Nat. C -- O  
APIACEAE       
 Ciclospermum leptophyllum (Pers.) 

Sprague  
fir-leaved celery Nat. -- -- R  

APOCYNACEAE       
 Ochrosia haleakalae St. John. hole‘i End. -- R -- (5) 
ARALIACEAE       
 Tetraplasandra cf. oahuensis (A. Gray) 

Harms 
‘ohe Nat. -- -- R (4) 

ASCLEPIADACEAE       
 Asclepias physocarpa (E. Mey.) Schlecter balloon plant Nat. -- U -- (3) 
ASTERACEAE (COMPOSITAE)       
 Ageratina riparia (Regel) R. King & H. 

Robinson 
hāmākua Nat. -- -- R  

 Bidens cf. alba (L.) DC beggar’s-tick Nat. R -- R (4) 
 Centaurea melitensis L. star thistle Nat. -- -- R (4) 
 Chromolaena odorata (L.) King & Rob. Siam weed Nat. -- U  R (3) 
 Cirsium vulgare (Savi) Ten. Bull thistle Nat. -- R U  
 Conyza bonariensis (L.) Cronq. Hairy horseweed Nat. -- R O  
 Cyanthillium cinereum (L.) H. Rob little ironweed Nat. -- -- R (4) 
 Emilia fosbergii Nicolson Flora’s paintbrush Nat. -- -- U  
 Erigeron karvinskianus DC daisy fleabane Nat. -- U2 R (3) 
 Hypochoeris radicata L. hairy cat’s ear Nat. R R U  
 Parthenium hysterophorus L. false ragweed Nat. R -- R  
 Senecio madagascariensis Poir. --- Nat. U O O (3) 
 Sigesbeckia orientalis L. sm. Yel. Crown-beard Nat. -- -- R  
 Sonchus oleraceus L. sow thistle Nat. R U U (3) 
 Taraxacum officinale W.W. Weber ex 

Wigg.  
Common dandelion Nat. -- -- R  

 Tridax procumbens L. coat buttons Nat. R -- --  
 Verbesina encelioides (Cav.) Benth. & 

Hook. 
Golden crown-beard Nat. R -- U3  

 Xanthium strumarium L. kikiāna Nat. U -- R  
BIGNONIACEAE       
 Jacaranda mimosifolia D. Don green ebony Nat. -- -- U  
BRASSICACEAE       
 Lepidium virginicum L. --- Nat. R -- R (4) 
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Table	  2	  continued	  
	  
Species Common name Status ABUNDANCE 
   E1 E2 W NOTES 

 Sisymbrium officinale (L.) Scop. Hedge mustard Nat. O R R (4) 
CACTACEAE       
 Opuntia ficus-indica  (L.) Mill. Pänini Nat. R -- R  
        
CARYOPHYLLACEAE       
 Petrorhagia velutina (Guss.) P. Ball & 

Heyw. 
Childing pink Nat. -- U1 R  

CHENOPODIACEAE       
 Chenopodium carinatum R. Br. --- Nat. U -- U  
 Chenopodium oahuense (Meyen) Aellen ‘āheahea End. -- R --  
 Chenopodium sp. --- Nat. O2 -- U (4) 
CONVOLVULACEAE       
 Ipomoea indica (J. Burm.) Merr. koali `awa Ind. R -- --  
CRASSULACEAE       
 Kalanchoë pinnata (Lam.) Pers. air plant Nat. -- -- U1  
EBENACEAE       
 Diospyros sandwicensis (A. DC) Fosb. lama Nat. -- R -- (4) 
        
EPACRIDACEAE       
 Styphelia tameiameiae (Cham. & 

Schlechtend.) F. v. Muell. 
pūkiawe Ind. U O -- (1) 

EUPHORBIACEAE       
 Chamaesyce hirta (L.) Misllsp. garden spurge Nat. -- -- R  
 Chamaesyce hirta (L.) Misllsp. garden spurge Nat. -- -- R  
FABACEAE       
 Acacia mearnsii De Willd. black wattle Nat. -- U2 O3  
 Chamaecrista nictitans (L.) Moench partridge pea Nat. O -- U  
 Crotalaria sp. rattlepod Nat. R -- R2 (4) 
 Desmodium incanum DC Spanish clover Nat. -- -- A  
 Erythrina sandwicensis Degener wiliwili End. U2 -- --  
 Indigofera suffruticosa Mill. indigo Nat.  O -- R  
 Leucaena leucocephala (Lam.) de Wit koa haole Nat. AA -- O  
 Macroptilium atrropurpureum (DC) Urb. --- Nat. -- -- R  
 Macroptilium lathyroides (L.) Urb. cow pea Nat. -- -- R  
 Melilotus alba Medik. white sweet clover Nat. -- U C  
 Neonotonia wightii (Wight & Arnott)          

Lackey  
--- Nat. A -- A  

 Senna occidentalis (L.) Link coffee senna Nat. -- R --  
 Sophora chrysophylla (Salisb.) Seem. māmane End. -- U --  
 Trifolium sp. clover Nat. -- -- R (4) 
GERANIACEAE       
 Geranium homeanum Turcz. --- Nat. -- U R  
LAMIACEAE       
 Leonotis nepetifolia (L.) R.Br. lion’s ear Nat. R R --  
 Salvia coccinea B. Juss. Ex Murray scarlet sage Nat. R U --  
 Stachys arvensis L. staggerweed Nat. -- -- R  
LYTHRACEAE       
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Table	  2	  continued	  
	  
Species Common name Status ABUNDANCE 
   E1 E2 W NOTES 

 Lythrum maritimum Kunth pūkāmole Ind. -- -- R  
MALVACEAE       
 Abutilon grandifolium (Willd.) Sweet hairy abutilon Nat. U O U  
 Malva parviflora L. cheese weed Nat. R -- R  
 Malvastrum coromendalianum false mallow Nat. U -- O  
 Sida fallax Walp. ‘ilima Ind. -- -- O  
 Sida rhombifolia L. Cuba jute Nat. R -- R  
 Sida spinosa L. prickly sida Nat. -- -- U  
MELIACEAE       
 Melia azedarach L. Chinaberry Nat. -- -- U  
MENISPERMACEAE       
 Cocculus trilobus (Thunb.) DC huehue Ind. R -- R  
MYRTACEAE       
 Eucalyptus citriodoira Hook. lemon-scented gum Nat. -- -- R1  
 Eucalyptus robusta Sm. swamp mahogony Nat. -- -- U3  
 Metrosideros polymorpha Gaud. `ōhi`a End. -- O R  
 Psidium guajava L. common guava Nat. -- -- U  
OLEACEAE       
 Nestegis sandwicensis (A. Gray) Deg., I. 

Deg, & L. Johnson 
olopua End. -- O --  

OXALIDACEAE       
 Oxalis corniculata L. ‘ihi‘ai, wood sorrel Pol. -- U U  
PAPAVERACEAE       
 Argemone glauca (Nutt. Ex Prain) Pope. pua kala End. R -- --  
 Bocconia frutescens L. tree poppy Nat. O U U  
PASSIFORACEAE       
 Passiflora mollissima (Kunth) L.H. Bailey banana poka Nat. -- U R  
PLANTAGINACEAE       
 Plantago lanceolata L. narrow-leaved plantain Nat. A -- O2  
PLUMBAGINACEA       
 Plumbago zeylanica L. ‘ilie‘e Ind. R -- R  
PORTULACACEA       
 Portulaca oleracea pigweed Nat. R -- U  
 Portulaca pilosa L.  --- Nat. -- -- R1  
 Portulaca sp “A” --- --- U1 -- U  
PRIMULACEAE       
 Anagalis arvensis L. scarlet pimpernel Nat. -- R R  
PROTEACEAE       
 Grevillea robusta A. Cunn. Ex R. Br. silk oak Nat. -- -- R  
ROSACEAE       
 Osteomeles anthyllidifolia (Sm.) Lindl. ‘ūlei Ind. -- U --  
 Rubus argutus Link blackberry Nat. -- U U2 (2) 
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Table	  2	  continued	  
	  
Species Common name Status ABUNDANCE 
   E1 E2 W NOTES 

RUBIACEAE       
 Sherardia arvensis L.  field madder Nat. -- R R  
SANTALACEAE       
 Santalum ellipticum    ‘iliahi End. R -- -- (4) 
 Santalum freycinetianum var. lanaiense 

Rock 
‘iliahi End. -- R -- <E> 

SAPINDACEAE       
 Alectryon macrococcus Radlk. māhoe End. -- R -- <E> 
 Dodonaea viscosa Jacq. ‘a‘ali‘i Ind. O AA R (1) 
SAPOTACEAE       
 Pouteria sandwicensis (A. Gray) Baehna 

& Degener. 
‘āla‘a End. -- U R (1) 

SOLANACEAE       
 Datura stramonium L. jimson weed Nat. R -- R  
 Nicotiana glauca R.C. Graham tree tobacco Nat. R -- --  
 Nothocestrum latifolium A. Gray ‘aiea End -- R -- (5) 
 Solanum americanum Mill. pōpolo Nat. -- -- R  
 Solanum linnaeanum Hepper & P. Jaeger  apple of Sodom Nat. U -- R  
 Solanum torvum Sw.  --- Nat. -- -- U  
STERCULARIACEAE       
 Waltheria indica L. ‘uhaloa Ind. C -- U  
THYMELIACEAE       
 Wikstroemia oahuensis (A. Gray) Rock ‘ākia End. U -- --  
TILIACEAE       
 Triumfetta semitriloba Jacq. Sacramento burr Nat. -- -- U2  
URTICACEAE       
 Pipturus albidus (Hook. & Arnott.) A.                           

Gray 
māmaki End. -- R -- (2) 

VERBENACEAE       
 Lantana camara L. lantana Nat. A O O  
 Verbena litoralis Kunth owi Nat. U -- U  

FLOWERING PLANTS 
MONOCOTYLEDONES 

AGAVACEAE       
 Pleomele auwahiensis St. John hala pepe End. -- O --  
COMMELINACEAE       
 Commelina diffusa N. L. Burm honohono Nat. -- -- R  
CYPERACEAE       
 Cyperus gracilis R. Br. McCoy grass Nat. O2 -- O3  
 Kylinga brevifolia Rottb. kili`o`opu Nat. U2 -- U  
POACEAE (GRAMINEAE)       

 Axonopus fissifolius (Raddi) Kuhlm. nrw-lvd. carpet grass Nat. -- -- O  
 Anthoxanthum odoratum L. sweet vernalgrass Nat. -- U A (2) 

 Cenchrus ciliaris buffelgrass Nat. A -- --  
 Chloris barbata (L.) Sw. swollen finger grass Nat. -- -- U2  
 Cynodon dactylon (L.) Pers. Bermuda grass Nat. -- -- U  
 Dichanthium sp. --- Nat. A -- C3  



 

Auwahi	  Wind	  Energy	  -‐	  Biological	  Surveys	  –	  2007	  -‐	  2010	  	   30 

Table	  2	  continued	  
	  
Species Common name Status ABUNDANCE 
   E1 E2 W NOTES 

 Digitaria insularis (L.) Mez ex Ekman sourgrass Nat. -- -- U1  
 Eleusine indica (L.) Gaertn. wire grass Nat. O -- --  
 Eragrostis pectinacea  Nat. -- -- U  
 Holcus lanatus L. common velvet grass Nat. -- R --  
 Melinus minutiflora P. Beauv. molasses grass Nat. -- -- R  

 Melinus repens (Willd.) Zizka  Natal redtop Nat. C -- U2  
 Paspalum cf. dilatatum Poir Dallis grass Nat. -- -- O  
 Pennisetum clandestinum Chiov.  Kikuyu grass Nat. C AA AA  

 Polypogon sp. hare’s foot Nat. -- -- U  
 Sporobolis indicus (L.) R. Br. West Indian dropseed Nat. -- O O  

 Urochloa maxima Guinea grass Nat. -- -- C  
 Vulpia bromoides (L.) S.F. Gray brome fescue Nat. -- U --  
 indet. large bunch grass -- --- -- -- O3 (4) 

 
Table 2 Legend: 
Status = distributional status 
 End. =  endemic; native to Hawaii and found naturally nowhere else. 
 Ind. =  indigenous; native to Hawaii, but not unique to the Hawaiian Islands. 
 Nat. =  naturalized, exotic, plant introduced to the Hawaiian Islands since the arrival of Cook Expedition in 1778, and 

well-established outside of cultivation. 
 Pol. =  Polynesian introduction before 1778. 
Abundance = occurrence ratings for plants: 
 R – Rare -  only one or two plants seen. 
 U - Uncommon -  several to five plants observed. 
 O - Occasional -  found between five and ten times; not abundant anywhere  
 C - Common -  considered an important part of the vegetation and observed numerous times. 
 A - Abundant -  encountered regularly and therefore present in large numbers; may be dominant over a limited area. 
 AA -  Abundant -  abundant and dominant; defining vegetation type for  the layer. 

Numbers following an occurrence rating indicate clusters within the survey area. The ratings 
above provide an estimate of the likelihood of encountering a species within the specified survey area; 
numbers modify this where abundance, where encountered, tends to be greater than the occurrence 
rating: 
1 – several plants present  
2 -  many plants present  
3 – locally abundant  

AREA: E1 – Leeward slope, below 2800 ft (850 m). 
 E2 – Leeward slope, above 2800 ft (850  m). 
 W – Windward slope. 
Notes: 

(1) – Especially part of shrub-scrub above 4000 ft (1200 m) for column E2.  
(2) – On ca. 1790 lava  flow at 4400 ft (1340 m) for column E2 . 
(3) – Found mostly along roads above 4000 ft (1200 m); ruderal for column E2. 
(4) – Material observed lacked definitive taxonomic characters (dried out in some cases). 
(5) – Described by USFWS (2010) as a candidate for listing under the ESA. 

<E> - A species listed as endangered (USFWS, 2010)  

 
 
Figures	  10	  through	  13,	  following,	  give	  mapping	  results	  for	  native	  trees	  along	  the	  portion	  of	  
the	   generator	   tie-‐line	   surveyed	   in	   2010.	   In	   these	   figures,	   bright	   yellow	   lines	   show	   buffer	  
areas	  (essentially	  survey	   limits)	   for	   the	  generator	  tie-‐line.	  However,	  some	  native	  plants	  of	  
potential	  interest	  were	  recorded	  outside	  of	  the	  buffer	  limits:	  either	  because	  these	  were	  on	  
an	  eventually	  abandoned	  alternate	  route	  or,	   in	  a	  few	  cases,	  where	  encountered	  walking	  to	  
the	  survey	  areas.	  Only	  a	  few	  of	  the	  native	  plant	  features	  are	  labeled	  due	  to	  crowding.	  	  



 

Auwahi	  Wind	  Energy	  -‐	  Biological	  Surveys	  –	  2007	  -‐	  2010	  	   31 

 
	  

Figure	  10.	  Botanical	  survey	  map	  for	  the	  upper	  east	  side	  generator	  tie-‐line	  
between	  3700	  and	  4300	  feet	  ASL.	  
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Figure	  11.	  Botanical	  survey	  map	  for	  the	  upper	  east	  side	  generator	  tie-‐line	  
	  between	  3200	  and	  3800	  feet	  ASL.	  	  
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Figure	  12.	  Botanical	  survey	  map	  for	  the	  east	  side	  generator	  tie-‐line	  between	  2100	  and	  2600	  feet	  ASL.	  
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Figure	  13.	  Botanical	  survey	  map	  for	  the	  east	  side	  generator	  tie-‐line	  between	  2100	  and	  2600	  feet	  ASL.	  
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Figure	  14.	  	  Botanical	  survey	  map	  for	  the	  east	  side	  generator	  tie-‐line	  
between	  1600	  (Pi‘ilani	  Highway)	  and	  2100	  feet	  ASL.	  
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	   Construction	  Access	  Road	  	  
The	   results	   of	   botanical	   surveys	   for	   the	   construction	   access	   road,	   conducted	   in	  2007	   and	  
2010,	  are	  summarized	  in	  Table	  3.	  	  The	  proposed	  construction	  access	  road	  covers	  4.6	  miles	  
(7.2	  kilometers)	  from	  Wailea	  Alanui	  Road	  to	  Pi‘ilani	  Highway,	  with	  a	  change	  in	  elevation	  of	  
approximately	   1,500	   feet	   (460	   meters).	   The	   vegetation	   changes	   considerably	   over	   the	  
course	  of	  the	  roadway.	  
	  	  	  
The	   existing	   road	   is	   “paved”	   (although	   in	   poor	   condition)	   for	   much	   of	   the	   way	   between	  
Mākena	  and	  a	  small	  quarry	  located	  on	  the	  southwestern	  slope	  of	  an	  unnamed	  cinder	  cone	  
immediately	  west	  of	  Pu‘u	  Naio.	  	  Upslope	  from	  this	  quarry	  to	  Pi‘ilani	  Highway	  the	  condition	  
of	  the	  ranch	  roads	  is	  somewhat	  variable:	  between	  tracks	  through	  rocky	  pasture	  and	  graded	  
and	  graveled,	  4-‐wheel	  drive	  roads.	  From	  just	  upslope	  of	  the	  pu‘u,	  two	  routes	  were	  surveyed	  
in	  2007:	  one	  that	  wound	  upslope	  to	  Papaka	  Road	  (western	  alternative)	  to	  join	  Pi‘ilani	  Hwy,	  
and	   a	   second	   that	   went	   eastward	   and	   up	   across	   the	   slope	   (eastern	   alternative)	   to	   join	  
Pi‘ilani	  Highway	  about	  1,000	   feet	   (305	  meters)	  east	  of	  Papaka	  Road.	  The	  two	  alternatives	  
pass	   through	   distinctly	   different	   environments.	   	   The	   western	   alternative	   cuts	   through	   a	  
more	  mesic	  environment	  of	  mixed	  pasture	  and	  open-‐canopied	  forest	  with	  non-‐native	  trees	  
of	  mostly	   Chinaberry	   (Melia	   azedarach),	   silk	   oak	   (Grevillea	   robusta),	   and	   kukui	   (Aleurites	  
moluccana).	   	  The	   terrain	   includes	  relatively	  recent	  cinder	  and	  spatter	  cones	  and	   lava	   that	  
are	  part	  of	  the	  volcanics	  responsible	  for	  the	  narrow,	  rugged	  habitat	  along	  the	  west	  side	  of	  
the	   Pu‘u	   Naio	   cones.	   The	   eastern	   alternative	   cuts	   diagonally	   across	   a	   slope	   of	   increasing	  
dryness,	  primarily	  stony	  pastureland,	  but	  also	  including	  extensive	  shrub/scrub	  vegetation.	  
Koa	   haole	   (Leucaena	   leucocephala),	   indigo	   (Indigofera	   suffruticosa),	   ‘ākia	   (Wikstroemia	  
oahuensis),	   ‘a‘ali‘i	   (Dodonaea	   viscosa),	   glycine	   vine	   (Neonotonia	   wightii),	   air	   plant	  
(Kalanchoë	  pinnata),	  and	  ‘uhaloa	  (Waltheria	  indica)	  are	  common	  to	  abundant	  species	  in	  this	  
area.	  	  
	  
Downslope	   and	   west	   from	   the	   quarry	   area	   along	   Papaka	   Road,	   the	   vegetation	   changes	  
gradually	   to	   a	   kiawe/buffelgrass	   (Prosopis/Cenchrus)	   association,	   which	   is	   the	   dominant	  
vegetation	   type	  near	   the	   coast.	   	  However,	   across	  much	  of	   this	   area	   the	  kiawe/buffelgrass	  
community	  occurs	  mixed	  with	  extensive	  stands	  of	  native	  wiliwili	  tree.	  Typically	  associated	  
with	  the	  wiliwili	  as	  understory	  are	  native	  ‘ilima	  (Sida	  fallax),	   ‘uhaloa,	  and	  non-‐native	  Natal	  
redtop	  (Melinus	  repens)	  on	  the	  more	  rocky	  ground	  where	  remnant	  wiliwili	   forest	  (Figures	  
15	  and	  16)	  tends	  to	  predominate.	  Although	  wiliwili	  trees	  become	  uncommon	  below	  200	  feet	  
(60	  meters)	  ASL,	  scattered	  trees	  occur	  all	  the	  way	  to	  the	  coast	  near	  Pu‘u	  Ola‘i.	  	  
	  
Besides	   the	   extensive	   areas	   of	   wiliwili,	   the	   most	   botanically	   interesting	   area	   on	   the	  
proposed	  route	  for	  the	  construction	  access	  road	  is	  the	  relatively	  recent	  lava	  flow	  that	  passes	  
along	   the	   west	   side	   of	   the	   Pu‘u	   Naio	   cinder	   cones.	   	   The	   age	   of	   the	   flow	   relative	   to	   the	  
surrounding	  area	  makes	   it	   stand	  out	   as	  both	  geologically	   and	   floristically	  distinct.	   	   Plants	  
observed	  on	  this	  flow	  west	  of	  the	  cinder	  cones	  are	  indicated	  in	  Table	  3	  by	  Note	  “(1)”.	  These	  
plants	  are	  not	  all	  native,	  though	  a	  significant	  proportion	  (some	  7	  species),	  are.	  Further,	  on	  
the	  rugged	  lava,	  native	  species	  are	  relatively	  more	  common	  in	  comparison	  with	  non-‐native	  
species.	   However,	   vegetative	   growth	   on	   the	   lava	   flow	   is	   sparse.	   With	   the	   exception	   of	  
maiapilo	   (Capparis	   sandwichiana),	   the	   natives	   are	   commonly	   occurring	   species	   in	   the	  
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Islands.	   	   Despite	   the	   severe	   dry	   conditions	   in	   2010,	   several	   species	  were	   conspicuous	   by	  
their	  general	  good	  health:	  kiawe,	  wiliwili,	  tree	  tobacco,	  and	  maiapilo.	  	  
     
 

Table	  3.	  Checklist	  of	  Plants	  Found	  Along	  the	  Proposed	  Construction	  Access	  Road,	  
Auwahi	  Wind	  Farm	  Site	  

 
Species Common name Status ABUNDANCE 
   E1 E2  NOTES 

FERNS & FERN ALLIES 
NEPHROLEPIDACEAE       
 Nephrolepis multiflora 

           (Roxburgh) Jarrett ex Morton 
common sword fern Nat -- O  (1) 

PSILOTACEAE       
 Psilotum nudum Sw. moa Ind -- R  (1) 
PTERIDACEAE       
 Pellaea ternifolia (Cav.) Link kalamoho lau li‘i Ind -- U  (1) 

FLOWERING PLANTS 
DICOTYLEDONES 

AMARANTHACEAE       
 Amaranthus spinosus L. spiny amaranth Nat. U O2   
ANACARDIACEAE       
 Mangifera indica L. mango Nat. -- U   
 Schinus terebinthifolius Raddi  Christmas berry Nat. -- O   
ASCLEPIADACEAE       
 Asclepias physocarpa (E. Mey.) Schlecter balloon plant Nat. -- O   
ASTERACEAE (COMPOSITAE)       
 Ageratum conyzoides L. maile hohono Nat. -- R1   
 Bidens cf. alba (L.) DC beggar’s-tick Nat. -- R  (2) 
 Chromolaena odorata (L.) King & Rob. Siam weed Nat. -- U2  (1) 
 Cirsium vulgare (Savi) Ten. bull thistle Nat. -- R   
 Conyza bonariensis (L.) Cronq. hairy horseweed Nat. -- R   
 Cyanthillium cinereum L. little ironweed Nat. R --   
 Emilia fosbergii Nicolson Flora’s paintbrush Nat. -- U   
 Parthenium hysterophorus L. false ragweed Nat. O O   
 Pluchea carolinensis (Jacq.) G. Don sourbush Nat. U --   
 Pluchea indica (L.) Less. Indian sourbush Nat. U R   
 Pluchea x fosbergii Cooperr. & Galang hybrid pluchea Nat. R --   
 Senecio madagascariensis Poir. --- Nat. -- R  (1) 
 Tridax procumbens L. coat buttons Nat. -- O   
 Verbesina encellioides (Cav.) Benth. & 

Hook. 
golden crown-beard Nat. U2 R   

 Xanthium strumarium L. kikiāna Nat. R --   
BIGNONIACEAE       
 Heliotropium curassavicum L --- Nat. R --   
BORAGINACEAE       
 Jacaranda mimosifolia D. Don green ebony Nat. -- R   
BRASSICACEAE       
 Sisymbrium officinale (L.) Scop. hedge mustard Nat. -- R   
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Table	  3	  –	  Continued	  
	  
Species Common name Status ABUNDANCE 
   E1 E2  NOTES 

CACTACEAE       
 Opuntia ficus-indica  (L.) Mill. pānini Nat. R U   
CAPPARACEAE       
 Capparis sandwichiana  DC maiapilo End. -- R  (1) 
CARYOPHYLLACEAE       
 Petrorhagia velutina (Guss.) P. Ball & 

Heyw. 
childing pink Nat. -- R   

CHENOPODIACEAE       
 Chenopodium carinatum R. Br. --- Nat. R U2   
CONVOLVULACEAE       
 Merremia aegyptia (L.) Urb hairy merremia Nat. -- R  (2) 
 Ipomoea indica (J. Burm.) Merr. koali ‘awa Ind. R R   
CRASSULACEAE       
 Kalanchoë pinnata (Lam.) Pers. air plant Nat. -- O3   
 Kalanchoë tubiflora (Harv.) Raym.-Hamet chandelier plant Nat. -- R  (1) 
CUCURBITACEAE       
 Momordica charantia L. balsam pear Nat. R --   
EUPHORBIACEAE       
 Aleurites moluccana (L.) Wild. kukui Pol. -- O2   
 Chamaesyce hirta (L.) Millsp. garden spurge Nat. U --   
 Ricinus communis L. castor bean Nat. U U   
FABACEAE       
 Acacia farnesiana klu Nat. U U   
FABACEAE       
 Chamaecrista nictitans (L.) Moench partridge pea Nat. -- O   
 Crotalaria pallida Aiton smooth rattlepod Nat. U R   
 Desmanthus purnambucanus (L.) Thellung virgate mimosa Nat. U --   
 Desmodium incanum DC Spanish clover Nat. -- R   
 Erythrina sandwicensis Degener wiliwili End. O2 O2  (1) 
 Indigofera suffruticosa Mill. Indigo Nat.  C C   
 Leucaena leucocephala  koa haole Nat. AA A   
 Neonotonia wightii (Wight & Arnott) Lackey  --- Nat. C AA   
 Prosopis pallida (Humb. & Bonpl. Ex 

Willd.) Kunth 
kiawe Nat. AA --   

 Senna occidentalis (L.) Link coffee senna Nat. O O   
LAMIACEAE       
 Hyptis pectinata (L.) Poir. Comb hyptis Nat. -- U   
 Leonotis nepetifolia (L.) R.Br. lion’s ear Nat. U O   
 Ocium sp. --- Nat. C3 --  (2) 
 Plectranthus parviflorus Willd.  ‘ala ‘ala wai nui 

wahine 
Ind. -- R  (1) 

 Salvia coccinea B. Juss. Ex Murray scarlet sage Nat. U U2   
MALVACEAE       
 Abutilon grandifolium (Willd.) Sweet hairy abutilon Nat. O2 O   
 Malvastrum coromendalianum false mallow Nat. R O   
 Sida fallax ‘ilima Ind. O2 O2   
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Table	  3	  –	  Continued	  
	  
Species Common name Status ABUNDANCE 
   E1 E2  NOTES 
 Sida spinosa L.  prickly sida Nat. O R   
 Sidastrum micranthum (St. Hil.) Fryx. --- Nat. -- R  (2) 
MELIACEAE       
 Melia azedarach  L. Chinaberry Nat. -- O3   
MENISPERMACEAE       
 Cocculus trilobus (Thunb.) DC huehue Ind. -- U2  (1) 
MORACEAE       
 Broussonetia papyrifera (L.) Venten. Wauke Pol. -- R   
NYCTAGINACEAE       
 Boerhavia coccinea Mill. false alena Nat. -- U   
 Mirabilis jalapa L. marvel of Peru Nat. -- U   
PAPAVERACEAE       
 Argemone glauca (Nutt. Ex Prain) Pope. Pua kala End. -- R1   
 Bocconia frutescens L. tree poppy Nat. -- O   
PIPERACEAE       
 Peperomia cf. leptostachya Hook. & Arnott --- Ind. -- R3  (1) 
PLUMBAGINACEA       
 Plumbago zeylanica L. ‘ilie‘e Ind. -- R   
PORTULACACEA       
 Portulaca oleracea L. pig weed Nat. -- R   
 Portulaca pilosa L. --- Nat. U2 U   
 Portulaca sp.  “A” --- --- -- U2  (1) 
PROTEACEAE       
 Grevillea robusta A. Cunn. Ex R. Br. silk oak Nat. -- U  (1) 
SAPINDACEAE       
 Dodonaea viscose Jacq. ‘a‘ali‘i Ind. -- O  (1) 
SAPOTACEAE       
 Nesoluma polynesicum (Hillebr.) Baill. keahi Pol. -- R   
SOLANACEAE       
 Datura stramonium L. jimson weed Nat. -- R   
 Nicotiana glauca R.C. Graham tree tobacco Nat. U O   
 Solanum linnaeanum Hepper & P. Jaeger  apple of Sodom Nat. -- U   
 Solanum seaforthianum Andr. --- Nat. R --   
STERCULARIACEAE       
 Waltheria indica L. ‘uhaloa Ind. O A   
THYMELIACEAE       
 Wikstroemia oahuensis (A. Gray) Rock ‘ākia End. -- O2   
TILIACEAE       
 Triumfetta semitriloba Jacq. Sacramento burr Nat. -- U   
VERBENACEAE       
 Lantana camara L. lantana Nat. -- O  (1) 
 Stachytarpheta australis Moldenke  --- Nat. R C   
 Stachytarpheta cf. jamaicense (L.) Vahl Jamaican vervain Nat. -- R  (2) 
 Stachytarpheta cayennensis (Rich.) Vahl --- Nat. -- U  (1) 
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Table	  3	  –	  Continued	  
Species Common name Status ABUNDANCE 
   E1 E2  NOTES 

 
FLOWERING PLANTS 
MONOCOTYLEDONES 

AGAVACEAE       
 Furcraea foetida (L.) Haw. Mauritius hemp Nat. U2 --   
        
CYPERACEAE       
 Cyperus gracilis R. Br. McCoy grass Nat. -- O   
POACEAE (GRAMINEAE)       

 Cenchrus ciliaris L. buffelgrass Nat. AA --   
 Dichanthium sp. --- Nat. U O2   
 Digitaria insularis (L.) Mez. ex Ekman sourgrass Nat. A C   
 Eleusine indica (L.) Gaertn. wire grass Nat. -- R   
 Eragrostis amabilis love grass Nat. -- U   
 Chloris barabata (L.) Sw. swollen fingergrass Nat. -- O   
 Cynodon dactylon (L.) Pers. Bermuda grass Nat. -- U   
 Melinus minutiflora P. Beauv. molasses grass Nat. -- U  (1) 
 Melinus repens (Willd.) Zizka  Natal redtop Nat. O C  (1) 
 Sporobolis indicus (L.) R. Br. West Indian dropseed Nat. -- R   
 Sporobolus  sp.  Nat. -- O   
 Urochloa maxima (Jacq.) R. Webster  Guinea grass Nat. AA A   

Table	  3:	  Legend	  
Status = distributional status 
 End. =  endemic; native to Hawaii and found naturally nowhere else. 
 Ind. =  indigenous; native to Hawaii, but not unique to the Hawaiian Islands. 
 Nat. =  naturalized, exotic, plant introduced to the Hawaiian Islands since the arrival of Cook Expedition in 1778, and 

well-established outside of cultivation. 
 Pol. =  Polynesian introduction before 1778. 
Abundance = occurrence ratings for plants: 
 R – Rare - only one or two plants seen. 
 U - Uncommon -  several to five plants observed. 
 O - Occasional -  found between five and ten times; not abundant anywhere  
 C - Common -  considered an important part of the vegetation and observed numerous times. 
 A - Abundant -  encountered regularly and therefore present in large numbers; may be dominant over a limited area. 
 AA -  Abundant -  abundant and dominant; defining vegetation type for  the layer. 

Numbers following an occurrence rating indicate clusters within the survey area. The ratings 
above provide an estimate of the likelihood of encountering a species within the specified survey area; 
numbers modify this where abundance, where encountered, tends to be greater than the occurrence 
rating: 
1 – several plants present  
2 -  many plants present  
3 – locally abundant  

Area: E1 – Leeward slope, below 1000 ft (300 m). 
 E2 – Leeward slope, above 1000 ft (300  m). 
Notes: 

(1) – Found particularly and more abundant on rugged lava outcrops and flows. 
(2) – Plant material observed lacked definitive taxonomic characters (dried out in some cases). 
(3) – Described by USFWS (2010) as a “species of concern.”  

 

The	  results	  of	  mapping	  native	  trees	  along	  the	  construction	  access	  road	  are	  expressed	  in	  Figures	  15	  
through	   18.	   	   For	   this	   set	   of	  maps,	   besides	  wiliwili,	   the	   only	   natives	   recorded	  were	  maiapilo	  and	   a	  
single	   alahe’e	   shrub.	   	   Areas	   of	   dense	   wiliwili	   (copses),	   within	   which	   individual	   trees	   were	   not	  
recorded	   (only	   a	   light	   orange	   fill	   appears	   on	   the	  maps),	   are	   outlined	   in	   orange:	   solid	   lines	  where	  
recorded	  in	  the	  field;	  dashed	  lines	  where	  interpreted	  from	  a	  satellite	  image.	  	  
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Figure	  15.	  	  Botanical	  survey	  map	  for	  west	  end	  of	  construction	  access	  road	  

between	  100	  (Alanui	  Road)	  and	  350	  feet	  ASL.	  	  	  
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Figure	  16.	  	  Botanical	  survey	  map	  for	  western	  part	  of	  construction	  access	  road	  between	  250	  and	  550	  feet	  ASL.	  
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Figure	  17.	  	  Botanical	  survey	  map	  for	  construction	  access	  road	  between	  550	  and	  1100	  feet	  ASL.	  	  	  
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Figure	  18.	  	  Botanical	  survey	  map	  for	  east	  end	  of	  construction	  access	  road	  between	  1100	  and	  1750	  feet	  ASL	  (Pi‘ilani	  Higway).	  
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Avian	  Survey	  	  
 
A	   total	   of	   2,156	   individual	   birds	   of	   23	   different	   species,	   representing	   15	   separate	   families,	  
were	  recorded	  during	  station	  counts	   (Table	  4).	  An	  additional	   two	  species,	   representing	  one	  
additional	  family	  were	  recorded	  as	  incidental	  observations	  while	  transiting	  the	  site	  between	  
count	   stations	   (Table	   4).	   One	   of	   the	   species	   detected,	   Short-‐eared	   Owl	   (Asio	   flammeus	  
sandwichensis),	   is	  a	  Hawaiian	  endemic	  subspecies.	  All	  other	  species	  detected	  are	  considered	  
to	  be	  alien	  to	  the	  Hawaiian	  Islands.	  No	  species	  currently	  listed	  as	  endangered,	  threatened	  or	  
proposed	  for	  listing	  under	  either	  the	  federal	  or	  State	  of	  Hawai‘i	  endangered	  species	  statutes	  
was	  recorded	  during	  the	  course	  of	  this	  survey.	  
	  
Avian	  diversity	  and	  densities	  were	  relatively	  low,	  though	  in	  keeping	  with	  the	  habitat	  present	  
on	  the	  site.	  An	  average	  of	  27	  individual	  birds	  were	  recorded	  per	  station	  count.	  Four	  species	  
(17%),	  House	  Finch	  (Carpodacus	  mexicanus),	  Japanese	  White-‐eye	  (Zosterops	  japonicus),	  Black	  
Francolin	  (Francolinus	  francolinus),	  and	  Sky	  Lark	  (Alauda	  arvensis),	  accounted	  for	  49%	  of	  the	  
total	   number	   of	   birds	   recorded	   during	   station	   counts.	   The	   most	   common	   avian	   species	  
recorded	  was	  House	  Finch,	  which	  accounted	  for	  slightly	  less	  than	  15%	  of	  the	  total	  number	  of	  
individual	  birds	  recorded.	  	  
 

 
Table	  4	  Avian	  Species	  Detected,	  Auwahi	  Wind	  Farm	  Project.	  

 
Common	  Name	   Scientific	  Name	   ST	   RA	  

	   GALLIFORMES	   	   	  
	   	  PHASIANIDAE	  -‐	  Pheasants	  &	  Partridges	   	   	  
	   Phasianinae	  -‐	  Pheasants	  &	  Allies	  	   	   	  
Chukar	  	   Alectoris	  chukar	  	   A	   I-5	  
Gray	  Francolin	  	   Francolinus	  pondicerianus	  	   A	   1.60	  
Black	  Francolin	  	   Francolinus	  francolinus	  	   A	   2.86	  
Japanese	  Quail	  	   Coturnix	  japonica	  	   A	   0.04	  
Red	  Junglefowl	  	   Gallus	  gallus	  	   A	   0.10	  
Ring-‐necked	  Pheasant	  	   Phasianus	  colchicus	  	   A	   0.74	  
Common	  Peafowl	  	   Pavo	  cristatus	  	   A	   0.56	  
	   	   	   	  
	   ODONTOPHORIDAE	  -‐	  New	  World	  Quail	   	   	  
California	  Quail	   Callipepla	  californica	   A	   0.20	  
	   	   	   	  
	   CICONIIFORMES	   	   	  
	   ARDEIDAE	  -‐	  Herons,	  Bitterns	  &	  Allies	   	   	  
Cattle	  Egret	   Bubulcus	  ibis	  	   A	   0.84	  
	   	   	   	  
	   COLUMBIFORMES	   	   	  
	   COLUMBIDAE	  -‐	  Pigeons	  &	  Doves	   	   	  
Spotted	  Dove	  	   Streptopelia	  chinensis	   A	   0.30	  
Zebra	  Dove	  	   Geopelia	  striata	  	   A	   1.45	  
Mourning	  Dove	   Zenaida	  macroura	  	   A	   0.13	  
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Table	  4	  -	  Continued	   	   	   	  
Common	  Name	   Scientific	  Name	   ST	   RA	  

	   STRIGIFORMES	   	   	  
	   TYTONIDAE	  -‐	  Barn	  Owls	   	   	  
Barn	  Owl	   Tyto	  alba	  	   A	   I-27	  
	   STRIGIDAE	  -‐	  Typical	  Owls	   	   	  
Short-‐eared	  Owl	   Asio	  flammeus	  sandwichensis	   IB	   0.05	  
	   	   	   	  
	   PASSERIFORMES	   	   	  
	   ALAUDIDAE	  -‐	  Larks	   	   	  
Sky	  Lark	   Alauda	  arvensis	  	   A	   2.51	  
	   SYLVIIDAE	  -‐	  Old	  World	  Warblers	  &	  Gnatcatchers	  	   	   	  
	   Sylviinae	  -‐	  Old	  World	  Warblers	   	   	  
Japanese	  Bush-‐Warbler	  	   Cettia	  diphone	  	   A	   0.56	  
	   ZOSTEROPIDAE	  -‐	  White-‐eyes	   	   	  
Japanese	  White-‐eye	  	   Zosterops	  japonicus	  	   A	   3.59	  
	   MIMIDAE	  -‐	  Mockingbirds	  &	  Thrashers	   	   	  
Northern	  Mockingbird	   Mimus	  polyglottos	  	   A	   1.15	  
	   STURNIDAE	  -‐	  Starlings	   	   	  
Common	  Myna	   Acridotheres	  tristis	  	   A	   2.49	  
	   EMBERIZIDAE	  -‐	  Emberizids	   	   	  
Red-‐crested	  Cardinal	  	   Paroaria	  coronata	  	   A	   0.10	  
	   CARDINALIDAE	  -‐	  Cardinals	  Saltators	  &	  Allies	  	   	   	  
Northern	  Cardinal	   Cardinalis	  cardinalis	  	   A	   1.15	  

	  
FRINGILLIDAE	  -‐	  Fringilline	  and	  Carduline	  Finches	  &	  

Allies	   	   	  
	   Carduelinae	  -‐	  Carduline	  Finches	   	   	  
House	  Finch	   Carpodacus	  mexicanus	  	   A	   4.24	  
	   ESTRILDIDAE	  -‐	  Estrildid	  Finches	   	   	  
	   Estrildinae	  -‐	  Estrildine	  Finches	   	   	  
African	  Silverbill	   Lonchura	  cantans	  	   A	   1.40	  
Nutmeg	  Mannikin	  	   Lonchura	  punctulata	  	   A	   0.93	  
Java	  Sparrow	  	   Padda	  oryzivora	  	   A	   0.01	  
	   	   	   	  
Key	  To	  Table	  4	  
 
ST	   Status	  
A	   Alien	  Species	  	  
IB	   Indigenous	  Resident	  Breeding	  Species	  
RA	   Relative	  Abundance:	  Number	  of	  birds	  detected	  divided	  by	  the	  number	  of	  count	  stations	  (80)	  
I	   Incidental	  Observation	  –	  Species	  seen	  while	  transiting	  the	  site,	  followed	  by	  the	  number	  of	  individuals	  

seen	  
 
Mammalian	  Survey	  	  
 
Eleven mammalian species were detected during the course of this survey. Their status in 
Hawai‘i, relative abundance observed and detection type are displayed in Table 5. All 11 species 
recorded are alien to the Hawaiian Islands. We saw large numbers of cattle (Bos taurus), horses 
(Equus c. caballus), Axis deer (Axis axis), and goats (Capra h. hircus). We saw fairly small 
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numbers of pigs (Sus s. scrofa), small Indian mongooses (Herpestes a. auropunctatus), dogs 
(Canis f. familiaris), and cats (Felis catus). We also recorded one roof rat (Rattus r. rattus) and 
one European house mouse (Mus musculus domesticus). We did not see any elk (Cervus elaphus), 
although we did encounter sign of this species along the Wailea side of the transmission line 
corridor. Hawai‘i‘s sole endemic terrestrial mammalian species, the endangered Hawaiian hoary 
bat, was not detected during the course of this survey. 
 
 
 

Table	  5	  Mammalian	  Species	  Detected,	  Auwahi	  Wind	  Farm	  Project.	  
 

Common Name Scientific Name ST AB DT 
	   	   	   	   	  

	   RODENTIA	  -‐	  GNAWERS	   	   	   	  
	   MURIDAE	  -‐	  Old	  World	  Rats	  &	  Mice	   	   	   	  
Roof	  rat	   Rattus	  r.	  rattus	   A	   R	   V	  
European	  house	  
mouse	   Mus	  musculus	  domesticus	   A	  

R	   V	  

	   	   	   	   	  
	   CARNIVORA	  –	  FLESH	  	  EATERS	   	   	   	  
	   CANIDAE	  –	  Wolves,	  Jackals	  &	  Allies	   	   	   	  
Domestic	  dog	   Canis	  f.	  familiaris	   A	   U	   V,	  SC,	  SI	  
	   VIVERRIDAE	  –	  Civets	  &	  Allies	   	   	   	  
Small	  Indian	  
mongoose	   Herpestes	  a.	  auropunctatus	   A	  

U	   V,	  SC,	  SI	  

	   FELIDAE-‐	  Cats	   	   	   	  
House	  cat	   Felis	  catus	   A	   U	   V,	  SC,	  SI	  
	   	   	   	   	  
	   PERISSODACTYLA	  –	  ODD-‐TOED	  UNGULATES	   	   	   	  
	   EQUIDAE	  –	  Horses,	  Asses	  &	  Zebras	   	   	   	  
Domestic	  horse	   Equus	  c.	  caballus	   A	   A	   V,	  SC,	  SI	  
	   	   	   	   	  
	   ATRIODACTYLA	  –	  EVEN-‐TOED	  UNGULATES	   	   	   	  
	   SUICIDAE	  –	  Old	  World	  Swine	   	   	   	  
Pig	   Sus	  s.	  scrofa	   A	   U	   V,	  SC,	  SI	  
	   CERVIDAE	  –	  Antlered	  Ruminants	   	   	   	  
Axis	  deer	   Axis	  axis	   A	   A	   V,	  SC,	  SI	  
Elk	  (Red	  Deer)	   Cervus	  elaphus	   A	   ?	   SI	  
	   BOVIDAE-‐	  Hollow-‐horned	  Ruminants	   	   	   	  
Domestic	  cattle	   Bos	  taurus	   A	   A	   V,	  SC,	  SI	  
Feral	  goat	   Capra	  h.	  hircus	   A	   A	   V,	  SC,	  SI	  
	   	   	   	   	  

 
Table	  5	  –	  continued	  ……………	  
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Key	  To	  Table	  5	  
ST	   Status	  
A	   Alien	  Species	  	  
DT	   Detection	  Type	  
R	   Rare	  –	  one	  animal	  during	  all	  time	  spent	  on	  the	  project	  site	  
U	   Common	  –	  1-‐5	  animals	  detected	  each	  day	  
A	   Abundant	  –	  25-‐150	  animals	  detected	  on	  a	  daily	  basis	  
V	   Visual	  –	  one	  or	  more	  individuals	  were	  seen	  
SC	   Scat	  –	  Scat	  of	  this	  species	  was	  encountered	  
SI	   Sign	  –	  Sign,	  tracks,	  bark	  rubbing,	  wallows,	  dust	  bath	  depressions	  etc.	  	  of	  this	  species	  encountered	  

 
 

	  
Wetland	  and	  Stream	  Resources	  
	  
Occurrences	  of	  surface	  water	  in	  all	  areas	  potentially	  impacted	  by	  the	  Project	  are	  limited	  to	  
manmade	  ranch	  watering	  structures	  and	   infrequent	  surface	   flows	  occurring	  during	  heavy	  
rains.	  	  Even	  where	  the	  climate	  is	  generally	  wetter	  upslope—at	  and	  above	  the	  highest	  point	  
reached	   by	   the	   generator	   tie-‐line—atmospheric	   moisture	   is	   delivered	   as	   cloud	   drip	   and	  
does	  not	  generate	  surface	  water	  flows.	  The	  one	  “stream”	  indicated	  on	  older	  maps	  lies	  along	  
the	   far	   western	   edge	   of	   the	   Project	   parcel.	   	   A	   brief	   assessment	   (Guinther,	   2010)	   of	   this	  
feature	  was	  prepared	  for	  the	  record	  and	  presentation	  to	  the	  U.S.	  Army	  Corps	  of	  Engineers	  
(USACE);	   the	   lower	   end	   of	   the	   “stream”	  was	   visited	   a	   short	   time	   later	   in	   June	   2010.	   The	  
following	  description	  is	  taken	  from	  the	  assessment	  report:	  
	  

Owing	  to	  the	  relatively	  recent	  lava	  flows	  and	  generally	  dry	  climate	  that	  characterize	  the	  
southwest	  rift	  zone	  of	  East	  Maui	  Mountain	  below	  4000	  ft	  (1220	  m),	  flowing	  streams,	  
natural	  ponds,	  and	  wetlands	  are	  absent,	  with	  but	  a	  very	  few	  exceptions.	  	  These	  
exceptions	  are	  all	  located	  close	  to	  the	  coastline	  where	  either	  tidal	  flooding	  occurs	  or	  the	  
basal	  water	  table	  is	  exposed	  by	  depressions	  in	  the	  ground	  surface	  (fish	  ponds	  and	  
anchialine	  features).	  	  	  Inland	  and	  upslope,	  above	  a	  few	  meters	  elevation,	  and	  therefore	  
in	  all	  of	  the	  areas	  potentially	  impacted	  by	  the	  Auwahi	  Windfarm	  Project	  (including	  the	  
windfarm	  site,	  construction	  access	  roads,	  and	  electrical	  transmission	  lines),	  
occurrences	  of	  surface	  water	  are	  limited	  to	  manmade	  ranch	  watering	  structures	  and	  
infrequent	  surface	  flows	  occurring	  during	  heavy	  rains.	  	  Even	  where	  the	  climate	  is	  
somewhat	  wetter	  far	  upslope—at	  and	  above	  the	  highest	  point	  reached	  by	  the	  
[generator	  tie-‐line]—atmospheric	  moisture	  is	  delivered	  as	  cloud	  drip	  and	  does	  not	  
generate	  surface	  water	  flows.	  	  
	  
The	  land	  in	  the	  project	  area	  shows	  some	  weathering,	  with	  evidence	  of	  surface	  flow	  
within	  swales	  that	  extend	  to	  the	  coast.	  The	  USGS	  topographic	  map	  (Makena	  
Quadrangle)	  shows	  only	  a	  single	  intermittent	  stream	  in	  the	  area.	  This	  unnamed	  
“stream”	  is	  indicated	  as	  arising	  around	  the	  3200-‐ft	  (975-‐m)	  elevation	  and	  descending	  to	  
the	  coast	  east	  of	  Kanaloa.	  	  The	  feature	  appears	  to	  be	  following	  along	  the	  eastern	  edge	  of	  
the	  lava	  flow	  dated	  3000	  to	  5000	  years	  before	  present	  (BP)	  on	  the	  much	  older	  surface	  
of	  the	  mountain	  dated	  at	  between	  13,000	  and	  50,000	  years	  BP	  (Sherrod,	  et	  al.,	  2007).	  	  	  
On	  May	  17,	  2010,	  this	  “stream”	  was	  visited	  in	  the	  area	  where	  it	  crosses	  Pi‘ilani	  
Highway,	  but	  which	  of	  several	  swales	  in	  this	  area	  was	  the	  stream	  could	  not	  be	  
determined.	  	  The	  most	  likely	  swale	  (lowest	  apparent	  dip	  in	  the	  road)	  was	  
photographed…[see	  cited	  report]	  	  
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This	   feature	   is	   located	   on	   ‘Ulupalakui	   Ranch	   land,	   but	   in	   an	   area	   where	   no	   Project	  
components	  will	  be	  located.	  	  Like	  all	  of	  the	  gullies	  and	  swales	  on	  the	  Project	  area,	  this	  one	  
carries	  water	  only	  during	  exceptional	  storms,	  with	  flow	  ceasing	  soon	  after	  the	  rainfall	  quits.	  	  
While	  it	  is	  possible	  that	  rain	  storms	  of	  sufficient	  strength	  occur	  at	  least	  once	  each	  year,	  it	  is	  
also	   the	   case	   that	   owing	   to	   drought	   cycles,	   flow	   in	   these	   tributaries	   may	   be	   absent	   for	  
several	  years	  running.	   	   	  This	   feature	  could	  be	  defined	  as	  a	  non-‐navigable	   tributary	   that	   is	  
not	  relatively	  permanent,	  and	  thus	  requiring	  a	  determination	  that	  a	  significant	  nexus	  with	  a	  
traditional	  navigable	  water	  exists	  (Grumbles	  &	  Woodley,	  2008);	  or	  it	  and	  all	  other	  swales	  on	  
the	   property	   are	   erosional	   features	   characterized	   by	   low	   volume,	   infrequent,	   or	   short	  
duration	  flow	  and	  not	  jurisdictional.	  
	  
To	   further	   confirm	   that	   this	   specific	   feature	   carries	   flowing	  water	   to	   the	   ocean	  only	   very	  
infrequently	  (less	  often	  than	  annually),	  and	  is	  not	  jurisdictional,	  the	  mouth	  at	  the	  shore	  was	  
visited	   in	   July	  2010.	   	  Here,	  geophysical	  processes	  are	  clearly	  dominated	  by	  wave	  energies	  
and	  a	   stream	  outlet	   is	  barely	  perceptible.	   	  No	  standing	  water	  or	  evidence	  of	  wetness	  was	  
observed.	   The	   gulch	   can	   be	   traced	   upslope	   from	   the	  mouth	   (Figure	   19),	   but	   evidence	   of	  
water	  flow	  occurs	  in	  very	  scattered	  locations.	  
	  

 
Figure	  19.	  Swale	  of	  “intermittent	  stream”	  shown	  in	  Guinther	  (2010)	  seen	  from	  250-‐ft	  elevation	  looking	  

towards	  the	  outlet	  at	  the	  shore.	  
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Discussion	  
Botanical	  Resources	  
	  
The	  botanical	   resources	  of	   the	   southwestern	  end	  of	  East	  Maui	   are	   controlled	  by	   the	   local	  
geology	   and	   physiography,	   and	   of	   course,	   land	   use	   patterns.	   A	   broad	   range	   of	   conditions	  
with	   respect	   to	   temperature,	   wind,	   rainfall,	   and	   soil	   occur	   within	   the	   areas	   of	   potential	  
impact	  from	  the	  proposed	  Auwahi	  Wind	  Farm,	  associated	  generator	  tie-‐line,	  and	  proposed	  
construction	   access	   roadway	   improvements.	   	   These	   environmental	   factors	   interact	   with	  
each	  other	  in	  complex	  ways	  to	  produce	  a	  range	  of	  habitat	  types	  that	  support	  more	  or	  less	  
distinctive	  plant	  associations.	  	  It	  is	  beyond	  the	  scope	  of	  this	  report	  to	  explore	  in	  any	  detail	  
these	   relationships,	   but	   to	   achieve	   an	   understanding	   of	   the	   floristic	   observations,	   it	   is	  
necessary	   to	   attempt	   to	   relate	   these	   environmental	   factors	   to	   vegetation	   distribution,	  
especially	   the	   occurrence	   of	   native	   vs.	   non-‐native	   plants,	   and	   sensitive	   vs.	   non-‐sensitive	  
plant	  communities.	  The	  proposed	  wind	  farm	  covers	  a	  much	  smaller	  range	  of	  conditions	  as	  
compared	  to	  the	  proposed	  generator	  tie-‐line	  corridor	  that	  covers	  the	  full	  range	  of	  elevation	  
(and	  therefore	  rainfall)	  found	  within	  the	  Project	  area.	  
	  
General	  vegetation	  maps	  for	  each	  of	  the	  project	  areas	  are	  presented	  as	  Figures	  21,	  24,	  26,	  
and	  27,	  and	  are	  discussed	  in	  the	  text	  that	  follows	  describing	  vegetation	  types	  in	  the	  Project	  
area.	  The	  purpose	  of	  this	  discussion	  is	  to	  provide	  the	  reader	  with	  a	  sense	  of	  the	  nature	  of	  
the	  environments	  in	  which	  Project	  elements	  will	  be	  constructed.	  	  In	  this	  part	  of	  Maui,	  some	  
(indeed	  most)	  vegetation	  types	  harbor	  few	  or	  only	  rare	  occurrences	  of	  native	  plants;	  others	  
support	   many,	   or	   at	   least	   a	   diversity	   of	   natives.	   	   In	   a	   few	   types,	   native	   plants	   reach	  
dominance.	   	   Given	   this	   variety	   of	   conditions	  with	   respect	   to	   botanical	   resources,	   it	   is	   not	  
possible	  to	  summarize	  impacts	  as	  either	  unacceptable	  or	  minimal.	  In	  some	  vegetation	  types,	  
considerable	   care	   will	   be	   required	   to	   minimize	   adverse	   impacts,	   particularly	   during	   the	  
construction	  phase.	  	  	  	  
 

Physiography	  	  
The	   project	   area	   extends	   from	   just	   above	   sea	   level	   to	   an	   elevation	   of	   around	   4,000	   feet	  
(1,200	  meters)	   on	   the	   slope	   of	   the	   East	  Maui	   Volcano	   (called	  Haleakalā	   in	   some	   sources,	  
although	   this	   name	   applies	   to	   the	   central	   crater-‐like	   valley	   of	   the	  mountain).	   The	  project	  
area	   lies	   close	   to	   (and	   the	   generator	   tie-‐line	   and	   roadway	   corridors	   both	   straddle)	   the	  
southwest	  rift	  of	  the	  volcano.	  Rift	  zones	  are	  areas	  where	  flank	  eruptions	  were	  concentrated	  
in	  the	  distant	  past.	  The	  three	  rift	  zones	  of	  the	  East	  Maui	  Volcano	  contributed	  to	  the	  three-‐
cornered	   shape	   of	   the	   mountain,	   which	   built	   outward	   especially	   along	   these	   axes.	   The	  
southwest	  rift	  zone	   in	  particular	   is	  marked	  by	  a	  relatively	  narrow	  band	  of	  eruption	  cones	  
from	  which	  the	  Kula	  Series	  lavas	  issued,	  this	  rift	  zone	  “extending	  southwestward…	  from	  the	  
summit,	   forming	   a	   nearly	   straight	   line	   across	   the	   mountain”	   (Macdonald,	   Abbott,	   and	  
Peterson,	  1983).	  
	  
The	  eruptive	  activity	  that	  gave	  rise	  to	  this	  part	  of	  Maui	   is	  significant	  to	  the	  extant	   flora	   in	  
one	   respect:	   the	   more	   recent	   lava	   flows	   are	   distinct	   in	   having	   poorly	   developed	   soils,	  
complex	   rocky	   outcrops,	   and	   flows	   little	  modified	   by	   time,	   and	   therefore	   provide	   a	   poor	  
physiographic	   setting	   for	   agricultural	   uses.	   As	   a	   consequence,	   the	   older	   exposed	   surfaces	  
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have	  deeper	  soils	  and,	  in	  this	  part	  of	  Maui,	  have	  been	  extensively	  developed	  as	  pastureland	  
by	  ‘Ulupalakua	  Ranch	  and	  others.	  
	  
Two	  other	   factors	  are	   important:	  elevation	  and	  position	  relative	  to	  the	  rain	  shadow	  effect	  
that	   results	   in	   the	   very	   dry	   southern	   slopes	   of	   the	   East	   Maui	   Volcano.	   Elevation	   affects	  
temperature,	  but	  more	  important	  to	  flora	   in	  the	  project	  areas,	   is	  the	  effect	  of	  elevation	  on	  
rainfall.	  This	  part	  of	  Maui	  has	  two	  rainfall	  gradients:	  elevation	  and	  shadow	  effect.	  Average	  
rainfall	   received	   (Taliaferro,	   1959)	   increases	   in	   the	   upslope	   direction	   from	   the	   coastline	  
(~10	  in/yr	  or	  250	  mm/yr	  at	  Kīhei,	  but	  ~40	  in/yr	  or	  1000	  mm/yr	  at	  Kula)	  reaching	  a	  peak	  
value	  at	  around	  5,000	  feet	  (1,500	  meters)	  of	  elevation.	  This	  gradient	  is	  weaker	  on	  the	  south	  
flank,	  with	  annual	  rainfall	  amounts	  of	  around	  20	  inches	  (500	  mm)	  at	  the	  coast	  and	  not	  much	  
over	  30	  inches	  (800	  mm)	  all	  the	  way	  up	  the	  mountain,	  decreasing	  above	  4,000	  feet	  (1,200	  
meters)	   to	   20	   in/yr	   along	   the	   southern	   crest	   of	   Haleakalā.	   The	   median	   annual	   rainfall	  
differences	   may	   not	   seem	   great	   (after	   all,	   the	   north	   or	   windward	   face	   of	   the	   mountain	  
receives	   around	   100	   in/yr	   or	   2500	  mm/yr),	   but	   are	   particularly	   influential	   on	   plant	   life	  
during	  the	  driest	  months	  (May	  through	  September)	  when	  little	  or	  no	  rainfall	  occurs	  in	  the	  
lowlands	  below	  either	  flank	  of	  the	  mountain,	  while	  an	  orographic	  effect	  (air	  forced	  to	  give	  
up	  moisture	  as	  it	  rises	  upon	  encountering	  the	  mountain)	  brings	  some	  rainfall	  to	  the	  higher	  
elevations	  of	   the	   ‘Ulupalakua	   ranchlands	   facing	   to	   the	  northwest.	  Thus,	   the	  orographic	  or	  
elevational	  influence	  on	  rainfall	  predominates	  on	  the	  northwest	  flank	  of	  the	  rift	  zone,	  while	  
the	  shadow	  effect	  predominates	  on	   the	  southeast	   flank	  of	   the	  rift	  zone.	  The	  climate	  along	  
the	  Kula	  Highway	  (between	  2,000	  and	  3,000	  feet	  or	  600	  to	  1000	  meters)	  is	  decidedly	  mesic	  
upslope	  from	  the	  highway	  on	  the	  Kīhei	  (western)	  slope,	  and	  increasingly	  drier	  downslope.	  
On	   the	   entire	   southern	   face	   of	   the	   mountain	   above	   and	   below	   Pi‘ilani	   Highway,	   only	   a	  
kilometer	  or	  less	  from	  the	  rift	  zone,	  the	  climate	  is	  dry.	  
 

Vegetation	  Zones	  
The physical factors discussed above strongly influence the nature of the vegetation found in the 
project area. In broad terms, we can identify the following types of vegetation within the project 
area: dry shrubland, grassland (includes pasture), and savanna (grassland with scattered trees). 
Some areas of mesic forest and dryland forest are present, although most of the mesic forest 
occurs along the rift zone ridgeline in areas not included in the survey. Dryland forest occurs as a 
remnant vegetation type on the southern flank of the mountain between about 1000 and 4000 feet 
ASL. The pattern of these vegetation types on the landscape is influenced by land use practices: 
extensive pastures at higher elevation are maintained as grasslands by the presence of cattle and 
the efforts of the ranch to minimize tree and shrub growth. Dry scrub and savanna lands are also 
utilized for pasturing cattle, but these occur in the driest areas and support lower densities of 
ungulates. It was apparent during our surveys that native plant species were well represented in 
the more rugged terrain representing the most recent lava flows. This conclusion seems to have 
been reached by nearly every botanist that has visited this part of Maui in the last half century or 
longer. Bordner (1995), an archaeologist, expressed it thus: 
 
 “…. Since Rock’s (1913) survey of indigenous trees and shrubs, it has been acknowledged that 
 A‘uahi contains one of the highest proportions of indigenous dryland  forest left in the Hawaiian 
 Islands (Lamb 1981). The survival of such a large number  appears mainly to reflect the recent 
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 dates of the lava flows, which must have been so destructive of the very forest they now preserve. 
 Small kipuka, isolated in fields of bare lava, are thus protected from much of the wanton grazing 
 by goats and cattle which destroyed the former expanse of dry forest.” 
	  
The	   conclusion	   that	   the	   preserved	   dryland	   forest	   is	   limited	   to,	   or	   even	   significantly	  
occupies,	  kīpuka	  of	  any	  size	  is	  unlikely	  to	  be	  the	  case.	   	   It	   is	  the	  ruggedness	  of	  specific	   lava	  
flows,	   directly	   a	   property	   of	   their	   youthful	   age	   relative	   to	   surrounding	   flows	   (including	  
kīpuka)	   that	   confers	   protection,	   certainly	   from	   grazing	   cattle,	   but	   also	   from	   non-‐native	  
plants	  less	  able	  to	  establish	  on	  the	  thin	  or	  non-‐existent	  soils	  of	  these	  recent	  flows	  located	  in	  
a	   dry	   climate.	   	   Key	   as	   well	   to	   explaining	   the	   thinning	   and	   gradual	   disappearance	   of	   the	  
native	   dryland	   forest	   in	   this	   area	   is	   the	   predominance	   of	   non-‐native	   Kikuyu	   (Pennisetum	  
cladestinum)	  as	   the	  abundant	  pasture	  grass	  above	  about	  2200	  feet	  (670	  meters)	  ASL.	  The	  
“…smothering,	  thick,	  dense	  growth	  [of	  Kikuyu]	  prevents	  virtually	  any	  new	  [native]	  seedling	  
establishment”	  (Wagner,	  Herbst,	  and	  Sohmer,	  1990,	  p.	  1579).	  	  	  
 
    

 
Table	  6.	  	  Vegetation	  Map	  Key	  

 
Map Unit Description Coding* 
DD Developed or disturbed areas; farmland, house lots, golf courses, 

etc. 
not applicable 

Fk Kiawe forest and kiawe coastal strand. D: xt(xg) 
Fkw Kiawe, koa haole, and wiliwili mixed forest. D: xt/nt(xg) 
Fo2 Secondary forest; non-native. M: xt(xg) 
GP Grassland; pasture. D: xg 
GPj Savanna; pasture with scattered trees and shrubs, roughly 

corresponding to Jacobi (1989) mapping unit. 
D: (xg,ns-xs)nt 

GPr Grassland with shrubs and herbs; very rocky pasture. D: xg, ns-xs 
R Restoration area (active) D: (ns)nt 
Sc Shrub/scrub vegetation D: nx-xs 
ScL Scrub vegetation; dry shrubland usually on recent lava flows. D: nx-xs 
ScP Scrub vegetation and grassland; pasture. D: xs-ns(xg) 
SvF Savanna; forest with <25% canopy roughly corresponding to 

Jacobi (1989) mapping unit  
D: nt (ns, xg/xs) 

SvL Lowland (kiawe/buffelgrass) savanna. D: xt(xs) 
SvU Open canopy forest/savanna of upland trees. M:(xg/xs)xt  
 Coding — Adapted from Jacobi (1989): D: = dry zone, M: = mesic zone; n = native, 
  x = non-native; g = grass, s = shrub,  t = tree; (…) = understory, t( ) = trees ≥ 25% cover, 
 ( )t = trees < 25% cover.  
 

 
Table	   6	   (above)	   is	   a	   key	   to	   the	   codes	   used	   in	   the	   vegetation	   maps	   presented	   in	   this	  
discussion	   section.	   Note	   that	   areas	   of	   significant	   disturbance	   and/or	   development	   are	  
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mapped	   as	   DD	   where	   the	   vegetation	   is	   either	   absent	   or	   ornamental	   and	   maintained.	  
Examples	   are	   urban	   areas,	   golf	   courses,	   and	   crop	   lands.	   The	   vegetation	   types	  mapped	   in	  
Figures	   21,	   24,	   26,	   and	   27).	   These	   figures	   are	   discussed	   within	   the	   context	   of	   broader	  
vegetation	  types	  (e.g.,	  grassland,	  scrub,	  savanna)	  that	  predominate	  in	  the	  area	  of	  the	  project	  
sites	   as	   shown	  on	   each	  map.	   	  A	   column	  of	   codes	   for	   each	  map	  unit	   type	   in	   the	   table	   and	  
maps—adapted	   from	   the	   vegetation	   scheme	   presented	   by	   Jacobi	   (1989)—is	   useful	   for	  
relating	  information	  on	  some	  characteristics	  (native	  vs.	  non-‐native,	  dry	  vs.	  mesic,	  shrub	  vs.	  
tree,	  etc.)	  of	   the	  vegetation	  present.	  As	  an	  example,	   the	  coding	  for	  the	  Auwahi	  restoration	  
areas	   (map	   unit	   ”R”)	   is	   “D:	   (ns)nt”;	   to	   be	   interpreted	   as	   “dry	   zone	   native	   savanna	   (tree	  
canopy	  less	  than	  25%)	  with	  native	  shrub	  understory.”	  	  	  
	  

Grassland/pasture	  
The	  proposed	  project	  occurs	  almost	  entirely	  on	   land	   that	   is	  utilized	   to	  a	  greater	  or	   lesser	  
degree	   by	   ‘Ulupalakua	   Ranch	   for	   cattle	   grazing.	   A	   majority	   of	   the	   area	   is	   pasture,	   or	  
grassland	  maintained	  for	  agricultural	  pasturing	  (see	  Figure	  20;	  GP	  on	  vegetation	  maps	  such	  
as	  Figure	  21;	  GPr	  as	  very	  rocky	  pasture	  in	  drier	  areas).	  These	  pastures	  support	  non-‐native	  
grasses.	  Grazing	  of	  cattle	  is	  not	  limited	  to	  this	  just	  vegetation	  type	  and	  climatic	  and	  edaphic	  
(soil)	  factors	  determine	  the	  appropriate	  extent	  of	  pasturing	  supportable	  in	  any	  given	  area.	  
Areas	  of	  mostly	  grassland	  occur	  along	  the	  generator	  tie-‐line	  route	  from	  near	  where	  the	  line	  
crosses	   the	  southwest	   rift	  down	   the	  west	   face	  of	   the	  mountain	   to	  around	  1,000	   feet	   (300	  
meters)	   ASL	   in	   the	   direction	   of	   Wailea.	   Below	   about	   1000	   feet	   (300	   meters),	   the	   open	  
grassland	  transitions	  to	  a	  grass/tree	  savanna	  (see	  Savanna	  below).	  
 
 

Figure	  20.	  Typical	  pasture,	  here	  at	  around	  3500	  feet	  on	  the	  southwest	  rift.	  	  
Note	  that	  a	  mesic	  forest	  covers	  the	  pu‘u	  (Kalanapahi	  cinder	  cone)	  downslope,	  which	  is	  

	  Not	  used	  for	  cattle	  grazing.	  Slope	  on	  right	  is	  Keonenelu	  cinder	  cone.	  
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Figure	  21.	  Vegetation	  zones	  for	  the	  western	  half	  of	  the	  generator	  tie-‐line	  (in	  red)	  crossing	  upland	  
pasture	  and	  lowland	  savanna	  of	  ‘Ulupalakua	  Ranch.	  For	  key	  see	  Table	  6.	  

 
 

	   Savanna	  
Savanna	  is	  a	  vegetation	  type	  characterized	  by	  both	  grass	  and	  trees.	  Typically,	  a	  savanna	  has	  
the	  appearance	  of	  a	  grassland	  with	  a	  varying	  density	  of	   tree	  species,	  but	   these	  are	  not	  so	  
dense	   as	   to	   form	  a	   closed	   canopy	   shading	  out	   the	  understory	   grasses.	   Figure	  22	   shows	  a	  
savanna	  in	  the	  project	  area	  consisting	  of	  pasture	  grasses	  and	  kiawe	  trees	  (SvL	  in	  vegetation	  
maps).	   This	   vegetation	   type	   is	   crossed	   by	   the	   proposed	   generator	   tie-‐	   line,	   downslope	   of	  
where	   the	   line	   passes	   over	   the	   ridge	   of	   the	   Southwest	   Rift	   Zone	   and	   continues	   across	  
pastureland	  above	  and	  below	  Kula	  Highway	  (State	  Rte.	  31;	  here	  at	  about	  2,000	  feet	  or	  600	  
meters).	  Savanna	  appears	  around	  the	  1,200-‐foot	  (360-‐meter)	  elevation,	  with	  the	  density	  of	  
kiawe	   trees	   increasing	   steadily	   in	   the	   downslope	   direction.	   It	   is	   not	   easily	   determined	   at	  
which	   point	   savanna	   here	   becomes	   a	   dryland	   forest—by	   most	   definitions,	   “savanna”	   is	  
characterized	   by	   “scattered	   trees,”	   some	   definitions	   including	   concepts	   such	   as	   an	   open	  
canopy	   and	   an	   unbroken	   herbaceous	   layer	   (Wikipedia,	   2007).	   In	   the	   normally	   dry	  
conditions	  on	  the	  lower	  slope	  of	  the	  mountain,	  kiawe	  trees	  do	  not	  create	  deep	  enough	  shade	  
so	  the	  understory	  remains	  mostly	  dense	  grass	  with	  only	  scattered	  shrubs	  all	  of	  the	  way	  to	  
the	  Wailea	  substation.	  It	  is	  arguable	  whether,	  in	  this	  area,	  a	  dryland	  forest	  is	  present,	  since	  
the	   canopy	   remains	   sufficiently	   open	   to	   support	   a	   dense	   growth	   of	   grass	   beneath	   (see	  
Figure	   7).	  Kiawe	   forest	   (Fk)	   is	   mapped	   on	   the	   general	   vegetation	   map	   southwest	   of	   the	  
generator	   tie-‐	   line.	   This	   forest	   type	  merges	   into	   a	  mixed	   kiawe	   and	  wiliwili	   forest	   (Fkw)	  
further	  south	  towards	  the	  construction	  access	  road.	  	  
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Figure	  22.	  Typical	  savanna:	  grassland	  with	  scattered	  trees.	  

	  (Around	  1000	  ft	  above	  Wailea	  looking	  towards	  Kaho’olawe).	  

 
Figure	  23.	  Savanna	  or	  dryland	  forest?	  The	  Prosopis/Cenchrus	  Association	  	  

at	  lower	  elevations	  fits	  the	  definition	  of	  both	  vegetation	  types.	  
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	   Secondary	  Mesic	  Forest	  
The	  term	  mesic	  describes	  moisture	  conditions	  between	  dry	  and	  wet;	  typically	  there	  is	  a	  dry	  
season,	  but	  the	  moisture	  deficit	  is	  not	  prolonged	  (Gagne	  and	  Cuddihy,	  1990).	  	  Upland	  areas	  
that	  are	  mesic	  in	  character	  support	  forested	  slopes.	  On	  the	  west	  slope,	  in	  the	  vicinity	  of	  the	  
generator	   tie-‐line	   (Figure	   21),	   these	   are	   secondary	   forest	   copses	   (Fo2)	   representing,	   in	  
most	  cases,	  old	  plantings	  of	  eucalyptus	  or	  gum	  trees.	  Mesic	  forest	  occupies	  scattered	  areas	  
along	  the	  rift	  zone	  in	  the	  ‘Ulupalakua	  area,	  especially	  near	  the	  upper	  end	  of	  the	  construction	  
access	   road	   (west	   alternative)	   and	   in	   a	   few	   scattered	   locations	   mostly	   adjacent	   to	   the	  
generator	  tie-‐line	  at	  its	  higher	  elevation.	  A	  few	  cases	  of	  very	  open	  canopy	  growth	  associated	  
with	  these	  plantings	  is	  mapped	  as	  savanna	  (SvF).	  	  It	  is	  likely	  the	  case	  that	  in	  the	  absence	  of	  
cattle	  grazing	  and	  active	  promotion	  of	  pasture	  development,	  much	  of	  the	  ‘Ulupalakua	  Ranch	  
land	   mauka	   of	   Kula	   Highway	   would	   be	   a	   mesic	   forest.	   	   The	   mesic	   forest	   in	   the	   areas	  
surveyed	   are	  mostly	   dominated	   by	   non-‐native	   trees,	   but	   remnants	   of	   native	  mesic	   forest	  
(dominated	   by	   ‘ōhi‘a)	   occur	   in	   the	   area	   on	   relatively	   recent	   lava	   flows	   and	   as	   described	  
following.	  
	  

Native	  Mesic	  Forest	  
In	   the	   Project	   area	   of	   the	   upper	   generator	   tie-‐line	   on	   the	   south	   mountain	   slope,	   the	  
vegetation	  is	  transitional	  between	  xeric	  (dry)	  and	  mesic	  (moisture	  from	  cloud	  drip	  becomes	  
significant	   here)6.	   Further,	   the	   vegetation	   is	   a	   complex	   mixture	   of	   pasture	   (grassland),	  
shrubland,	  and	  open	  forest	  or	  savanna,	  and	  cannot	  be	  mapped	  as	  a	  single	  type	  or	  map	  unit.	  
The	  native	  vegetation	  occurs	  mostly	  in	  the	  ScL,	  GPj	  and	  SvF	  units	  mapped	  in	  Figure	  24.	  	  The	  
botanical	  significance	  of	  this	  area	  lies	  in	  the	  Montane	  Mesic	  Forest,	  here	  a	  remnant	  of	  a	  once	  
more	   extensive	   Olopua	   (Nestegis)	   Montane	   Forest	   (Gagne	   and	   Cuddihy,	   1990).	   These	  
authors	  note	  that	  this	  forest	  type	  is	  “extremely	  rich	  in	  native	  tree	  species,	  especially	  in	  the	  
Auwahi	   and	   Kanaio	   Districts	   on	   East	   Maui,	   where	   olopua	  may	   lose	   dominance	   and	   the	  
community	   can	   be	   considered	   a	  montane	  Diverse	  Mesic	   Forest	  with	   no	   clearly	   dominant	  
species.”	  	  	  	  	  	  	  	  
	  	  	  	  
This	  native	  “forest”	  type	  at	  Auwahi	  is	  protected	  by	  the	  Kanaio	  NAR,	  an	  area	  of	  high	  diversity	  
of	  native	  plant	  species	  and	  considered	  one	  of	  the	  most	   intact	  “dryland”	  forest	  areas	  in	  the	  
state	  (Wagner	  et	  al.,	  1990).	  	  In	  botanical	  references,	  Auwahi	  currently	  refers	  to	  a	  5,400-‐acre	  
stand	  of	  diverse	  forest	  at	  3,000-‐5,000	  feet	  (900-‐1500	  meters)	  elevation	  surrounded	  by	  less	  
diverse	  forest	  and	  shrubland	  on	  relatively	  recent	   lava	  flows.	   	  Auwahi	  contains	  high	  native	  
tree	  diversity	  with	  50	  dryland	  species,	  many	  with	  extremely	  hard,	  durable,	  and	  heavy	  wood	  
(Medeiros,	   Davenport,	   and	   Chimera,	   undated).	   A	   website	   (HEAR,	   2007)	   provides	   the	  
following	   history:	   “The	   area	   was	   first	   explored	   botanically	   in	   the	   early	   20th	   century	   by	  
Joseph	   Rock	   of	   the	   University	   of	   Hawai'i	   and	   Charles	   Forbes	   of	   Bishop	   Museum.	   In	   his	  
seminal	  book,	  Indigenous	  Trees	  of	  the	  Hawaiian	  Islands	  (1913),	  Rock	  praised	  the	  area	  for	  its	  
                                                 
6 The difficulty of assigning mesic vs. xeric here is illustrated by the fact that Gagne and Cuddihy (1990, p. 
99) classified the area as mesic, whereas Jacobi (1989) mapped it as “D” or dry (xeric), and many others 
describe the vegetation as a “native dryland forest.”   Since 2009-2010 was an uncommonly dry period for 
this part of Maui, we cannot reasonably support an opinion from experience either way.  Xeric conditions 
very likely prevail on this slope below 3000 feet (900 meters) ASL, which encompasses the vast majority 
of Kanaio NAR.  
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botanical	  diversity	  calling	  it	  one	  of	  the	  richest districts in the State. Upon his return to the area 
some 20 years later in 1939, Rock is said to have wept over the dramatic deterioration during his 
absence”. 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure	  23.	  Vegetation	  zones	  for	  the	  eastern	  half	  of	  the	  generator	  tie-‐line	  (in	  red)	  crossing	  upland	  
savanna	  and	  scrub	  pasture,	  scrub	  lands	  of	  ‘Ulupalakua	  Ranch.	  For	  key	  see	  Table	  6.	  
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The	  following	  is	  from	  the	  HEAR	  website:	  	  
	  

The	   first	   attempts	   at	   conservation	   at	   Auwahi	   were	   made	   in	   the	   late	   1960's,	   when	   retired	  
Territorial	   Forester	   Collin	   Lennox	   and	   The	   Nature	   Conservancy	   constructed	   a	   large	  
exclosure7	   in	  an	  abortive	  restoration	  effort	  which	  unfortunately	  coincided	  with	  the	  invasion	  
of	   the	  area	  by	  Kikuyu	  grass.	  USGS	   scientists	   (with	  National	  Park	  Service	  until	  1993)	  began	  
exploratory	  work,	  with	   the	  permission	  (and	  blessing)	  of	   the	   landowner,	   ‘Ulupalakua	  Ranch,	  
19	   years	   ago.	   A	   status	   report	   based	   on	   extensive	   field	   exploration	   in	   the	   early	   1980s	  
(Medeiros	   et	   al.,	   1986)	   called	   attention	   to	   continued	   deterioration	   of	   native	   vegetation	   on	  
leeward	   Haleakalā	   and	   identified	   the	   Auwahi	   area	   as	   a	   prime	   area	   worthy	   of	   concerted	  
conservation	  efforts.	  	  

	  
Table	  7	  is	  an	  “incomplete”	  list	  of	  plant	  species	  from	  the	  Auwahi	  “Reserve”,	  East	  ‘Ulupalakua	  
Ranch	  (from	  the	  HEAR	  website)8.	   	  Federally	  listed	  species	  (USFWS,	  2005)	  are	  indicated	  as	  
either	  “threatened”	  (T)	  or	  “endangered”	  (E)	  in	  the	  final	  column.	  Non-‐native	  species	  have	  an	  
asterisk	  (*)	  following	  the	  species	  name.	  
 
 

Table	  7.	  Plant	  species	  from	  the	  Auwahi	  Reserve,	  East	  ‘Ulupalakua	  Ranch	  
 

Scientific Name Common Name Family  ST 
Alectryon macrococcus var.  

auwahiensis 
Mahoe Sapindaceae E 

Alphitonia ponderosa Kauila Rhamnaceae  
Alyxia oliviformis Maile Apocynaceae  
Anagallis arvensis* Scarlet pimpernel Primulaceae  
Anthoxanthum odoratum* Sweet vernalgrass Poaceae  
Argemone glauca Pua kala Papaveraceae  
Asclepias physocarpa* Balloon plant Asclepiadaceae  
Asplenium adiantumnigrum Iwaiwa Aspleniaceae  
Bidens micrantha subsp. kalealaha Kookoolau Asteraceae E 
Bidens pilosa* Spanish needle Asteraceae  
Bocconia frutescens* Tree poppy Papaveraceae  
Carex wahuensis Carex Cyperaceae  
Cerastium fontanum* Common mouse‐ear 

chickweed 
Caryophyllaceae  

Chamaesyce celastroides var. lorifolia Akoko Euphorbiaceae  
Charpentiera obovata Papala Amaranthaceae  
Cheirodendron trigynum Olapa Araliaceae  
Cirsium vulgare * Bull thistle Asteraceae  
Claoxylon sandwicense Poola Euphorbiaceae  
Cocculus orbiculatus Huehue  Menispermaceae  

                                                 
7 An “exclosure is a fencing intended to keep animals (typically grazing ungulates) out.  
8 The “Auwahi Reserve” is a project of the Auwahi Restoration Group, a coalition of private and public 
agencies spearheaded by the U.S. Geological Survey and ‘Ulupalakua Ranch.  It is located east of the 
generator tie-line corridor near the 4000-ft (1220-m) elevation. 
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Table	  7	  (continued)	  
	  
Scientific Name Common Name Family  ST 
Coprosma foliosa Pilo  Rubiaceae  
Cyrtomium caryotideum Kaapeape  Dryopteridaceae  
Diospyros sandwicensis Lama Ebonaceae  
Dodonaea viscosa Aalii Sapindaceae  
Euphorbia peplus* Petty spurge Euphorbiaceae  
Geranium homeanum* Cranesbill Geraniaceae  
Holcus lanatus* Yorkshire fog Poaceae  
Korthalsella complanata Hulumoa Viscaceae  
Kyllinga brevifolia* Kyllinga Cyperaceae  
Lantana camara* Lantana Verbenaceae  
Lepisorus thunbergianus Pakahakaha Polypodiaceae  
Mariscus hillebrandii subsp. 

hillebrandii 
Mariscus Cyperaceae  

Melicope adscendens Melicope Rutaceae E 
Melinis minutiflora* Molasses grass Poaceae  
Melinis repens* Natal red top Poaceae  
Metrosideros polymorpha Ohia Myrtaceae  
Microlepia strigosa Palapalai Dennstaedtiaceae) (v. 

mauiensais 
 

Myoporum sandwicense Naio Myoporaceae  
Myrsine lanaiensis Kolea Myrsinaceae  
Myrsine lessertiana Kolea lau nui Myrsinaceae  
Nephrolepis sp. Sword fern Nephrolepidaceae  
Nestegis sandwicensis Olopua Oleaceae  
Nothocestrum latifolium Aiea Solanaceae  
Ochrosia haleakalae Holei Apocynaceae  
Osteomeles anthyllidifolia Ulei Rosaceae  
Oxalis corniculata* Yellow wood sorrel Oxalidaceae  
Panicum nephelophilum Konakona Poaceae  
Panicum tenuifolium Mountain pili Poaceae  
Passiflora subpeltata* White passion flower Passifloraceae  
Pellaea ternifolia Kalamoho Pteridaceae  
Pennisetum clandestinum* Kikuyu grass Poaceae  
Physalis peruviana* Cape gooseberry Solanaceae  
Pipturus albidus Mamaki Urticaceae  
Pleomele auwahiensis Halapepe Agavaceae E 
Poa pratensis* Kentucky bluegrass Poaceae  
Pouteria sandwicensis Alaa Sapotaceae  
Psilotum nudum Moa Psilotaceae  
Pteridium aquilinum subsp. 
decompositum 

Bracken fern Hypolepidaceae  

Pteris cretica Cretan brake Pteridaceae  
Rubus argutus* Blackberry Rosaceae  
Santalum ellipticum Iliahialoe Santalaceae  
Santalum freycinetianum var. lanaiense Iliahi Santalaceae E 
Schinus terebinthifolius* Brazilian pepper tree Anacardiaceae  
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Table	  7	  (continued)	  
	  
Scientific Name Common Name Family  ST 
Sherardia arvensis* Field madder Rubiaceae  
Sicyos pachycarpus Sicyos Cucurbitaceae  
Solanum americanum* Glossy nightshade Solanaceae  
Solanum linnaeanum* Apple of sodom Solanaceae  
Sonchus oleraceus* Sow thistle Asteraceae  
Sophora chrysophylla Mamane Fabaceae  
Sporobolus indicus* Smutgrass Poaceae  
Streblus pendulinus Aiai Moraceae  
Styphelia tameiameiae Pukiawe Epacridaceae  
Tetraplasandra oahuensis Ohe mauka Araliaceae  
Verbena litoralis* Vervain Verbenaceae  
Vicia sativa subsp. nigra* Common vetch Fabaceae  
Vulpia bromoides* Brome fescue Poaceae  
Xylosma hawaiiense Maua Flacourtiaceae  
 

 
	   	  
	  
	   Dry	  Shrubland	  
Dry	  shrubland	  (Figures	  3,	  25	  and	  26)	  occupies	  a	  majority	  of	  the	  southern	  flank	  of	  East	  Maui	  
Volcano,	   and	   is	   thus	   the	   dominant	   vegetation	   type	   at	   the	   wind	   farm	   site	   as	   well	   as	   the	  
generator	  tie-‐line	  route	  upslope	  from	  the	  wind	  farm	  site	  to	  the	  vicinity	  of	  the	  southwest	  rift	  
zone	   (although	   above	   about	   3000	   feet,	   the	   area	   becomes	  more	  mesic	   in	   charascter).	   Dry	  
shrubland	   also	   occurs	   along	   the	   construction	   access	   road.	   Shrubland	   is	   generally	  
characterized	  by	   the	  dominance	  of	   shrubs,	   or	   low-‐growing	  woody	  plants.	  This	   vegetation	  
type	   is	   mapped	   as	   Sc.	   However,	   the	   shrubs	   may	   be	   dense	   and	   comprise	   the	   dominant	  
vegetation,	   or	   they	   may	   be	   more	   scattered,	   with	   pockets	   of	   grassland	   or	   barren,	   rocky	  
ground	  present	  or	  even	  prominent.	  In	  the	  latter	  case,	  typified	  on	  recent	  lava	  flows,	  coding	  is	  
ScL.	   	  In	  some	  area,	  rocky	  outcrops	  are	  mixed	  with	  areas	  of	  accumulated	  soil,	  resulting	  in	  a	  
mixture	   of	   grasses	   and	   shrubs	   (mapped	   as	   ScP)	   utilized	   as	   pasture.	   	   Shrubland	   typically	  
develops	  where	  conditions	  (poor	  soil,	  low	  moisture,	  high	  salinity,	  etc.)	  are	  simply	  too	  harsh	  
for	   trees	   to	  grow.	   	  Plant	  species	   that	  grow	  into	   trees	   in	  more	  hospitable	   locations	  may	  be	  
present	  as	  low,	  scrubby	  growth	  in	  dry	  shrublands.	  
	  
Dry	  shrubland	  or	  scrub	  (Sc)	  is	  the	  dominant	  vegetation	  type	  on	  the	  Auwahi	  wind	  farm	  site.	  
Whereas	  native	  shrubs	  (such	  as	  a‘ali‘i)	  are	  not	  absent	  from	  the	  site	   flora,	   they	  are	  far	   less	  
common	  than	  in	  Kanaio	  (to	  the	  west)	  or	  upslope	  of	  Pi‘ilani	  Highway.	  At	  the	  wind	  farm	  site,	  
koa	  haole	  (Leucaena	  leucocephala)	  is	  the	  overwhelming	  dominant	  species	  in	  this	  vegetation	  
type	  (Figure	  3).	  This	  species	  was	  reduced	  by	  drought	  conditions	  (in	  2009-‐10)	   to	  scrubby,	  
leafless	  trunks	  damaged	  by	  ungulate	  gnawing,	  although	  appears	  poised	  to	  recover	  quickly	  
once	  rainfall	  returns	  to	  the	  area.	  	  An	  abundance	  of	  axis	  dear	  and	  goats	  ensure	  that	  seedlings	  
of	  the	  widely	  scattered	  native	  plants	  have	  little	  chance	  of	  taking	  advantage	  of	  any	  drought-‐
induced	  set-‐back	  to	  the	  non-‐native	  vegetation.	  
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Figure	  25.	  Dry	  shrubland	  on	  the	  southern	  flank	  of	  the	  East	  Maui	  Volcano.	  

 
	   Dryland	  Forest	  
Dryland	  forest	  is	  present	  near	  the	  coast	  in	  the	  Kīhei/Wailea	  area	  where	  the	  kiawe	  growth	  of	  
the	  savanna	  gains	  a	  closed	  canopy	  .	  This	  Kiawe	  (Prosopis)	  Forest	  (Gagne	  and	  Cuddihy,	  1990;	  
see	  Figure	  23,	  above)	  is	  considered	  a	  coastal	  dry	  forest	  type	  and	  mapped	  as	  Fk.	  This	  forest	  
occupies	  much	  of	   the	  undeveloped	   lowlands	  around	  Mākena	  and	  southward	  to	   the	  Kīna‘u	  
Peninsula,	   and	   is	   the	   forest	   encountered	   along	   the	   low	   elevation	   portion	   of	   the	   project	  
construction	   access	   road	   and	  well	   downslope	   from	   the	   proposed	   generator	   tie-‐line	   route	  
(west	   end).	   The	   forest	   has	   a	   closed	   to	   partially	   open	   canopy	   of	  kiawe	   trees	  with	   a	   dense	  
growth	  of	   buffelgrass	   (Cenchrus	   ciliaris)	   covering	   the	   ground	   (by	   some	  definitions,	   this	   is	  
not	  a	  forest,	  but	  a	  savanna.	  Nearly	  all	  of	  the	  components	  of	  this	  association	  are	  non-‐native,	  
except	   for	   ‘ilima	   which	   can	   be	   locally	   abundant.	   Various	   shrubs	   may	   be	   present	   in	   low	  
densities.	   The	   forest	   in	   the	   surveyed	   areas	   thins	   with	   increasing	   elevation,	   eventually	  
becoming	   a	   savanna	   (Figure	   22,	   above)	   not	   far	   upslope	   of	  Wailea.	   This	   transition	   occurs	  
perhaps	  somewhere	  below	  800	  feet	  (200	  meters)	  ASL	  west	  of	  the	  proposed	  generator	  tie-‐
line	  route	  (see	  description	  of	  savanna,	  above),	  although	  extends	  much	  further	  upslope	  along	  
the	  proposed	  construction	  access	  road	  where	  a	  mixed	  forest	  type	  (kiawe/wiliwili/koa	  haole;	  
Fkw)	   occurs	   (Figure	   27).	   	  Wiliwili	   is	   also	   abundant	   in	   the	   wind	   farm	   area	   as	   scattered	  
remnant	   forest	   pockets	   separated	   (typically)	   by	   extensive	   shrub	   vegetation	   (shrubland;	  
Scw).	  	  
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Figure	  26.	  Vegetation	  zones	  for	  the	  Auwahi	  Wind	  Farm	  site.	  Scrub	  vegetation	  predominates	  on	  lava	  
flows	  of	  various	  ages,	  with	  small	  areas	  of	  grassland	  pasture	  and	  very	  rocky	  pasture	  present	  in	  some	  

areas.	  For	  key	  see	  Table	  6.	  
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Figure	  27.	  Vegetation	  zones	  for	  the	  construction	  access	  road	  (Papaka	  Road;	  in	  red)	  crossing	  mostly	  
mixed	  kiawe/wiliwili	  forest	  and	  pasture	  of	  ‘Ulupalakua	  Ranch.	  For	  key	  see	  Table	  6.	  

 
Wiliwili	   (Erythrina)	  Forest	   is	   a	   vegetation	   type	   recognized	  by	  Gagne	  and	  Cuddihy	   (1990).	  
The	  wiliwili	  is	  a	  summer	  deciduous	  tree	  and	  a	  Hawai‘i	  endemic.	  This	  plant	  community	  type	  
occurs	  on	  all	  the	  main	  islands,	  and	  is	  usually	  characterized	  by	  an	  understory	  of	  mixed	  native	  
shrubs.	  This	  forest	  type	  is	  extensively	  degraded	  in	  most	  places	  where	  it	  occurs	  naturally	  on	  
leeward	  slopes	  in	  the	  rain-‐shadow	  belt	  between	  about	  1,000	  and	  5,000	  feet	  (300	  to	  1,500	  
meters)	  in	  elevation	  (Gagne	  and	  Cuddihy,	  1990).	  The	  prehistoric	  (pre-‐settlement)	  range	  of	  
this	   dryland	   forest	   ecosystem	   on	  Maui	   covered	   vast	   areas	   of	   the	   lowland	   on	  West	  Maui,	  
most	   of	   the	   Maui	   isthmus,	   and	   the	   west	   and	   south	   slopes	   of	   East	   Maui	   volcano	   to	   an	  
elevation	  of	  around	  5,000	  ft	  (1,500	  m).	  
	  
The	  distribution	  of	  wiliwili	  forest	  ecosystem	  on	  East	  Maui	  in	  the	  general	  project	  vicinity	  is	  
shown	  in	  Figure	  28	  (modified	  from	  Altenberg,	  2007).	  The	  largest	  forest	  remnant	  recognized	  
by	  Altenberg	  in	  this	  area	  is	  the	  “Kanaio”	  remnant.	  Next	  in	  size	  order	  are	  “Wailea	  670,”	  “La	  
Perouse,”	   and	   “Mākena.”	  Only	   “Wailea	   670”	   is	   entered	  by	   a	   project	   feature:	   the	  proposed	  
construction	  access	  road	  near	  its	  western	  end.	  The	  large	  Kanaio	  remnant	  shown	  in	  Figure	  
26	  lies	  roughly	  between	  the	  cinder	  cones,	  Pimoe	  and	  Hōkūkano,	  or	  within	  the	  western	  part	  
of	  the	  Project	  site.	  	  Altenberg	  (2007,	  p.	  5)	  points	  out:	  “the	  reason	  for	  the	  survival	  of	  wiliwili	  
forest	   in	   the	  habitats	   that	  are	   left	  are	  believed	   to	  be	  due	   to	   their	  relative	  unsuitability	   for	  
these	   causes:	   [fire,	   cattle	   grazing,	   buffelgrass,	   and	  kiawe].	  The	   remnants	   are	   all	   on	   recent	  
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‘a‘ā	  lava	  flows	  whose	  soil	  cover	  is	  so	  sparse	  that	  it	  (1)	  produces	  an	  open	  canopy	  less	  able	  to	  
propagate	   the	   fires	   that	   swept	   through	  many	  of	   these	  areas,	   (2)	  does	  not	  become	  choked	  
with	   buffelgrass,	   and	   (3)	   is	   a	   rugged	   substrate	   discouraging	   to	   cattle.”	   	  We	   recognized	   a	  
similar	   theme	   for	   all	   of	   the	   vegetation	   in	   the	   Project	   impact	   areas:	   significant	   native	  
vegetation	   growth	   is	   mostly	   on	   recent	   lava	   flows.	   For	   example,	   the	   Kanaio	   lava	   flow,	  
through	  the	  Kanaio	  NAR,	  occurred	  only	  some	  4070	  years	  ago	  (Bergmanis,	  et	  al.,	  2000).	  
	  
The	  remnant	  forest	  areas	  shown	  in	  Figure	  28	  are	  reportedly	  from	  a	  map	  by	  J.	  Price,	  and	  are	  
described	  as	  “’areas	  of	  extent’	  rather	  than	  ‘areas	  of	  occupancy’…in	  other	  words,	  the	  [green	  
shapes]	  are	  meant	   to	  enclose	  scattered	   individuals	   in	  each	  of	   the	  populations	   rather	   than	  
depicting	  contiguous	  forest	  filling	  each	  [shape	  area].”	  This	  description	  seems	  odd,	  since	  the	  
actual	   distribution	   of	   wiliwili	   forest	   in	   this	   area	   is	   that	   of	   isolated	   trees	   and	   copses	   of	  
crowded	  growth	  (Figure	  28)	  and,	  we	  would	  suggest,	  far	  more	  extensive	  than	  shown,	  if	  one	  
is	  attempting	   to	  enclose	   the	  distribution	  of	   the	  species	  on	  these	  slopes.	  This	  contention	   is	  
validated	  by	  the	  wiliwili	  distribution	  surveys	  in	  relation	  to	  project	  elements	  that	  we	  made	  in	  
2010	   (see	  Figures	  16	  and	  17).	  On	   the	  other	  hand,	   the	  authors	  are	   familiar	  with	   the	   small	  
forest	  remnant	  shown	  by	  Price	  behind	  (east	  and	  northeast	  of)	  Pu‘u	  Ola‘i	  at	  the	  coast	  labeled	  
“Makena.”	  	  A	  few	  wiliwili	  trees	  occur	  in	  this	  area,	  but	  more	  than	  half	  of	  the	  mapped	  area	  is	  
dunes,	   wetland,	   golf	   course,	   houses,	   and	   kiawe	   forest.	   Thus,	   we	   might	   suggest	   that	   the	  
scattered	  remnants	  of	  wiliwili	  along	  the	  proposed	  construction	  access	  road	  (and	  there	  are	  
many)	  could	  be	  as	  significant	  as	  the	  areas	  mapped	  by	  Price	  (Altenberg,	  2007)	  given	  that	  no	  
density	   definition	   is	   provided	   or	   perhaps	   even	   implied	   by	   the	   latter.	   Our	   results	   would	  
indicate,	  at	   least,	   that	  wiliwili	   is	   far	  more	  common	  in	  this	  area	  than	  indicated	  by	  the	  Price	  
map.	  
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Figure	  28.	  Wiliwili	  forest	  remnants	  (green	  areas)	  as	  mapped	  by	  Price	  (Altenburg,	  2007)	  

shown	  on	  a	  topographic	  map	  with	  Auwahi	  wind	  farm	  project	  elements	  in	  red.	  

 
Since	   2005,	   an	   introduced	   insect	   (the	   Erythrina	   gall	   wasp,	  Quadrastichus	   erythrinae)	   has	  
preyed	  exclusively	  on	  several	  Erythrina	   species	   in	  Hawai‘i,	  killing	  most	  of	   the	  widespread	  
ornamental	  species	  (E.	  variagatis,	  but	  not	  E.	  crista-galli)	  and	  agricultural	  windbreak	  species	  
(E.	   variegata	   “Tropical	   Coral”),	   while	   severely	   damaging	   the	   native	  wiliwili.	   However,	   it	  
appears	  that	  E.	  sandwicensis	  may	  not	  be	  as	  susceptible	  to	  the	  gall	  wasp	  as	  originally	  thought.	  
The	  wasp	  appears	   to	  do	  most	  of	   its	  damage	   in	   the	  dry	  months,	  when	  wiliwili	   are	  without	  
leaves.	  We	  noted	  that	  damage	  to	  wiliwili	  trees	  in	  the	  ‘Ulupalakua	  Ranch	  lands	  appeared	  to	  
be	  rather	  mild,	  and	  the	  trees	  were	  seen	  to	  be	  producing	  seeds,	  something	  that	  did	  not	  occur	  
in	  2006	  (Art	  Medeiros,	  2007).	  Wiliwili	  trees	  are	  abundant	  along	  the	  proposed	  construction	  
access	   road,	   first	   appearing	  mixed	   in	   the	   lowland	   kiawe	   forest	   around	   the	   200-‐foot	   (60-‐
meter)	   contour	  and	  becoming	   increasingly	  numerous	  along	   the	   road	  as	   it	   climbs	   towards	  
the	   quarry	   area	   at	   800	   feet	   (260	  meters)	  west	   of	   Pu‘u	  Naio.	   This	   forest	   area	   is	   generally	  
degraded,	  although	  the	  wiliwili	  sometimes	  form	  dense	  copses	  with	  an	  understory	  of	   ‘ilima	  
shrubs	  (Figure	  29).	  
	  
Although	   wiliwili	   is	   not	   a	   listed	   species	   and	   thus	   is	   not	   afforded	   legal	   protection,	   it	  
represents	  an	  important	  component	  (so-‐called	  “keystone	  species”)	  of	  the	  native	  dry	  forest,	  
now	  considered	  by	  some	  to	  be	  the	  most	  endangered	  ecosystem	  in	  the	  Hawaiian	  Islands	  with	  
less	   than	   10%	   remaining	   statewide	   (HIARNG,	   1999;	   Noss,	   LaRoe,	   and	   Scott,	   2001).	   Our	  
survey	  provides	  a	  detailed	  distribution	  of	  wiliwili	  along	  the	  construction	  road	  route	  (within	  
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the	  designated	  buffer).	  Although	  the	  impression	  from	  the	  maps	  (Figures	  15	  through	  17)	  is	  
one	  of	  numerous	  wiliwili	   in	  the	  path	  of	  the	  construction	  road,	  the	  width	  of	  the	  buffer	  (130	  
feet)	   was	   selected	   to	   provide	   leeway	   in	   designing	   roadway	   improvements	   and	   does	   not	  
represent	  an	  area	  of	  actual	  impact.	  All	  of	  these	  wilwili	  trees	  are	  not	  threatened	  because	  road	  
improvements	  will	  largely	  be	  within	  the	  footprint	  of	  the	  existing	  Papaka	  Road.	  Although	  this	  
same	  reasoning	  applies	  with	  respect	  to	  the	  impact	  on	  wiliwili	  at	  the	  Auwahi	  Wind	  Farm	  site	  
(Figures	   5	   through	   9),	   proposed	   access	   roads	   follow	   existing	   ranch	   roads	   in	   only	   limited	  
cases.	  
 

 
 

Figure	  29.	  Inside	  a	  native	  wiliwili	  forest	  at	  the	  Auwahi	  Wind	  Farm	  site.	  

 
	   Listed	  Plant	  Species	  and	  Critical	  Habitat	  
The	   list	   of	   plants	   found	   in	   the	   Kanaio	   NAR	   and	   Auwahi	   Reserve	   (Table	   7)	   represents	  
recently	  documented	  occurrences	  of	  four	  of	  70	  listed	  (ESA)	  species	  historically	  found	  on	  the	  
islands	  of	  Maui	  and	  nearby	  Kahoolawe	   (treated	  as	  a	  unit;	  USFWS,	  2003a).	  The	  discussion	  
here	   considers	  which	  of	   these	  70	   species	  might	  be	   in	   the	   general	  Project	   area	   and	  which	  
have	  been	  documented	  or	  reported	  from	  the	  general	  Project	  area.	  Only	  one	  specimen	  of	  a	  
listed	  plant	  was	  recorded	  in	  the	  areas	  surveyed	  (buffers)	  in	  2010.	  
	  
Both	  the	  Project	  area	  (wind	  farm	  and	  portion	  of	  generator	  tie-‐line)	  were	  part	  of	  “Maui	  H,”	  
an	   area	   of	   34,843	   ac	   (14,101	   ha)	   of	   proposed	   critical	   habitat	   encompassing	  much	   of	   the	  
western	  end	  of	  the	  south-‐facing	  slope	  of	  East	  Maui	  Mountain	  above	  about	  900	  ft	  (275	  m).	  	  In	  
a	   final	   determination	   (USFWS,	   2003a),	   ‘Ulupalakua	   and	   Haleakala	   Ranch	   lands	   were	  
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excluded	  from	  “Maui	  H”.	  	  Units	  09	  and	  13	  in	  the	  final	  rule	  are	  east	  and	  west	  of	  the	  Project,	  
respectively.	   Unit	   13	   is	   close	   to	   the	   proposed	   project;	   Unit	   09	   is	   not	   and	   therefore	   not	  
discussed	  further.	  
	  
Critical	   Habitat	   Maui	   Unit	   13	   encloses	   areas	   of	   designated	   critical	   habitat	   for	   10	   plant	  
species:	   Alectryon	   micrococcus,	   Bonamia	   menziesii,	   Cenchrus	   agrimonioides,	   Colubrina	  
oppositifolia,	   Flueggea	   neowawraea,	   Melicope	   adscendens,	   M.	   knudsenii,	   M.	   mucronulata,	  
Sesbania	  tomentosa,	  and	  Spermolepis	  hawaiiensis.	  The	  unit	  is	  roughly	  in	  the	  form	  of	  a	  right	  
triangle,	  with	  its	  base	  along	  the	  900-‐foot	  (275-‐meter)	  contour,	  the	  vertical	  leg	  rising	  along	  
the	  mountain	  slope	  to	  Pu‘u	  Ouli	  at	  about	  4000	  feet	  (1,200	  meters)	  ASL,	  and	  the	  hypotenuse	  
through	   Kanaio.	   	   The	   eastern	   boundary	   of	   this	   area	   is	   the	   parcel	   boundary	   as	   shown	   in	  
Figure	  19.	   	  Thus,	  the	  designated	  area	  includes,	  at	  its	  upper	  end,	  the	  Kanaio	  NAR	  site	  and	  is	  
west	   of	   the	   proposed	   wind	   farm	   site	   and	   generator	   tie-‐line	   route.	   USFWS	   provides	  
boundary	   points	   for	   subareas	   within	   Unit	   13,	   but	   not	   the	   unit	   itself	   (USFWS,	   2003a).	  
However,	  from	  the	  maps	  provided	  at	  the	  critical	  habitat	  web	  data	  site	  (USFWS,	  2011)	  and	  
using	  the	  boundary	  points	  for	  M.	  mucronulata	  published	  by	  USFWS	  (2003a),	  the	  top	  of	  Unit	  
13	  (the	  highest	  and	  northernmost	  two	  points)	  runs	  west	  from	  the	  Kanaio-‐Auwahi	  boundary	  
at	  the	  4000-‐foot	  elevation	  to	  almost	  the	  4100-‐foot	  elevation10,	  possibly	  corresponding	  with	  
the	   upper	   boundary	   of	   the	   Kanaio	   NAR	   in	   this	   location.	   Therefore	   it	   is	   the	   case	   that	   the	  
generator	   tie-‐line	   route,	   as	   shown	   in	  Figure	  10,	   is	   always	  either	   east	  of	   or	  upslope	  of	   the	  
unit.	  	  Unit	  13	  is	  also	  critical	  habitat	  for	  Blackburn’s	  sphinx	  moth	  (USFWS,	  2003b).	  
	  
Seven	  of	  the	  plants	  with	  designated	  habitat	  areas	  in	  Unit	  13	  are	  shrubs	  or	  trees	  known	  from	  
the	   dry	   to	   mesic	   native	   forest	   at	   higher	   elevations	   (i.e.,	   Auwahi	   and	   Kanaio).	   The	   trees,	  
Colubrina	  oppositifolia	  and	  Flueggea	  neowawraea,	  are	  presently	  not	  known	  to	  occur	  in	  Unit	  
13.	   	  Of	   the	   three	   species	  of	  Melicope	   (=Pelea),	   only	  a	   single	   individual	  of	  M.	  adscendens,	   a	  
sprawling	   shrub,	   is	   known	   from	  Unit	  13.	  Thirteen	   individuals	  of	   the	   small	   shrub,	   ‘ohai	   or	  
Sesbania	  tomentosa,	  are	  known	  from	  Unit	  13	  on	  Pimoe	  and	  Pohakea	  cinder	  cones	  (at	  around	  
1200	  feet	  [370	  meters]	  elevation,	  west	  of	  the	  Auwahi	  Wind	  Farm	  site).	  
	  
Cenchrus	   agrimonioides	   is	   a	   grass	   found	   on	   dry,	   rocky	   slopes.	   	   It	   is	   a	   moderately	   large,	  
coarse	  grass,	  distinctive	  in	  form,	  and	  would	  be	  recognizable	  in	  the	  dry	  season	  if	  not	  heavily	  
grazed	  by	  ungulates.	  	  Two	  of	  the	  listed	  species	  might	  not	  be	  observed	  if	  surveyed	  for	  during	  
an	  extended	  dry	  period.	  Bonamia	  menziesii	  is	  a	  liana	  (a	  perennial,	  woody	  vine)	  found	  in	  dry	  
to	  mesic	  forests.	  	  A	  few	  plants	  are	  known	  from	  the	  Kanaio	  NAR,	  but	  this	  plant	  could	  occur	  in	  
the	   lowland	   dry	  wiliwili	   forest.	   	   Spermolepis	   hawaiiensis	   is	   an	   annual	   herb	   that	  would	   be	  
difficult	   to	   observe	   in	   the	   dry	   season	   or	   during	   drought	   conditions,	   but	   has	   a	   known	  
population	   of	   about	   100	   individuals	   in	   the	   Kanaio	   NAR,	   lowland	   dry	   shrubland	   (USFWS,	  
2003a).	  
	  

                                                 
9 Being also the traditional boundary between the moku of Honoa‘ula and moku of Kahikinui, and the 

boundary between the ahupua‘a of Kanaio and “A‘uahi” (Bordner, 1995) shown in Figures 10 and 11. 
10 This upper boundary would be located roughly midway between the ranch road at the base of Pu‘u Ouli 

and the ranch road near the top of Pu‘u Ouli. 
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Two	   listed	   species	   recorded	   from	   the	   Auwahi	   Reserve	   (Table	   7),	   Bidens	   micrantha	   ssp.	  
kalealaha	   and	   	   Santalum	   freycinetianum	   var.	   lanaiense,	   do	   not	   have	   designated	   critical	  
habitat	   areas	   in	  Unit	   13.	   	  B.	  micrantha	   is	   a	   perennial	   herb	   and	   has	   a	   critical	   habitat	   area	  
within	  Unit	  09,	  where	  a	  very	  few	  plants	  still	  exist.	   	  Unit	  09	  is	  located	  well	  east	  of	  both	  the	  
generator	  tie-‐line	  route	  and	  the	  Auwahi	  Reserve.	  	  The	  rare	  variety	  of	  sandlewood	  known	  as	  
the	   	  Lāna‘i	   ‘iliahi	   (S.	   freycinetianum	  var.	   lanaiense)	   has	   no	   critical	   habitat	   designated	   and	  
recovery	   efforts	   are	   focused	   on	   the	   Lāna‘i	   Island	   population	   (USFWS,	   2009).	   	   Several	  
hundred	   individuals	   of	   this	   listed	   variety	   are	   known	   from	  Auwahi	   (Medeiros,	   Davenport,	  
and	  Chimera,	  undated).	   	  A	  single	  shrub-‐like	   individual	  was	  recorded	  within	   the	  generator	  
tie-‐line	  buffer	  at	  a	  little	  above	  3,100	  feet	  (945	  meters)	  ASL	  (see	  Figure	  12	  for	  location).	  	  
 
Stream	  and	  Wetland	  Resources	  	  	  	  
 
Although	   final	   determination	   rests	   with	   the	   local	   District	   Engineer,	   in	   our	   judgment,	   no	  
aquatic	   features	   within	   the	   definitions	   of	   wetlands	   and	   streams	   subject	   to	   USACE	  
jurisdiction	   are	   present	   on	   the	   project	   property	   or	   vicinity,	   and	   thus	   none	   would	   be	  
impacted	  by	  the	  proposed	  project.	  	  USFWS	  (2010b)	  maps	  show	  no	  wetlands	  within	  or	  close	  
to	  project	  areas.	  	  

 
Avian	  Resources	  
 
The	   findings	   of	   the	   avian	   survey	   are	   consistent	  with	   the	  habitat	   present	  within	   the	   three	  
component	  parts	  of	  the	  proposed	  project.	  A	  total	  of	  23	  avian	  species	  were	  recorded	  during	  
station	  counts	   (Table	  4).	  Two	  additional	   species,	  Chukar	   (Alectoris	   chukar),	   and	  Barn	  Owl	  
(Tyto	   alba)	   were	   recorded	   as	   incidental	   observations.	   We	   were	   a	   little	   surprised	   at	   the	  
number	  of	  Barn	  Owls	  we	  saw;	  we	  recorded	  27	  sightings	  over	  the	  course	  of	  nine	  evenings.	  
All	   but	   one	   of	   the	   species	   detected,	   Short-‐eared	   Owl,	   are	   considered	   to	   be	   alien	   to	   the	  
Hawaiian	   Islands.	   No	   species	   currently	   listed	   as	   endangered,	   threatened	   or	   proposed	   for	  
listing	   under	   either	   federal	   or	   State	   of	   Hawaii	   endangered	   species	   statutes	  was	   recorded	  
during	  the	  course	  of	  this	  survey.	  
	  
No	  indigenous	  migratory	  species	  were	  recorded	  during	  the	  course	  of	  this	  survey,	  which	  is	  
not	  surprising	  since	  the	  surveys	  were	  conducted	  in	  June,	  a	  time	  of	  year	  when	  almost	  all	  of	  
the	   regularly	   occurring	   indigenous	  migratory	   shorebird	   species	   normally	   encountered	   in	  
Hawai‘i	  are	  not	  present.	  It	  is	  likely	  that	  several	  migratory	  shorebird	  species	  are	  present	  on	  
the	  site	  between	   late	   July	  and	   late	  April	  each	  year.	  The	  most	   likely	  species	   to	  be	  expected	  
are	   Pacific	   Golden-‐Plover	   (Pluvialis	   fulva),	   Ruddy	   Turnstone	   (Arenaria	   interpres),	   and	  
Wandering	   Tattler	   (Tringa	   incana).	   All	   of	   these	   species	   are	   commonly	   encountered	   in	  
Hawai‘i	  during	  the	  fall	  and	  winter	  months	  –	  they	  all	  nest	  in	  the	  high	  Arctic	  during	  the	  late	  
spring	   and	   summer	   months,	   returning	   to	   their	   wintering	   grounds	   in	   Hawai‘i,	   Japan,	  
Okinawa,	  Polynesia,	  Micronesia,	  Melanesia,	  New	  Zealand,	  Australia,	   Indonesia,	  Philippines,	  
southern	  China,	  southeast	  Asia,	  Bangladesh,	  Nepal,	  India,	  Sri	  Lanka,	  Pakistan,	  Iran,	  Bahrain,	  
and	   northeast	   and	   southern	   Africa	   (Johnson	   and	   Conners	   1996).	  Wintering	   birds	   usually	  
leave	  Hawai‘i	  for	  their	  trip	  back	  to	  the	  Arctic	  in	  late	  April	  or	  the	  very	  early	  part	  of	  May,	  and	  
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return	  to	  their	  wintering	  grounds	  in	  late	  July.	  Some	  individuals	  overwinter	  in	  Hawai‘i,	  and	  
thus	  are	  present	  all	  year.	  
	  
It	  was	  beyond	  the	  scope	  of	  these	  surveys	  to	  conduct	  nocturnal	  surveys	  for	  two	  listed	  pelagic	  
seabird	  species	  known	  to	  occur	  on	  Maui.	  The	   two	  species	   in	  question	  are	   the	  endangered	  
Hawaiian	  Petrel,	  and	  the	  threatened	  endemic	  sub-‐species	  of	  the	  Newell’s	  Shearwater,	  both	  
of	  which	  likely	  over-‐fly	  the	  project	  area	  between	  April	  and	  the	  end	  of	  November	  each	  year.	  	  
 
Mammalian	  Resources	  
 
The	  findings	  of	  the	  mammalian	  survey	  are	  consistent	  with	  the	  habitats	  present	  within	  the	  
three	  component	  parts	  of	  the	  Project.	  As	  previously	  mentioned,	  we	  detected	  11	  mammalian	  
species	  during	   the	   course	  of	   these	   surveys.	  Although	  we	  did	  not	   encounter	   any	  Hawaiian	  
hoary	  bats,	  Hawaiian	  hoary	  bats	   have	  been	   seen	  within	   the	   general	   area	   in	   low	  numbers	  
over	  the	  years	  (Erdman,	  2007),	  and	  would	  be	  expected	  to	  use	  resources	  within	  the	  Project	  
site	  on	  a	  seasonal	  basis.	  However,	  considering	  the	  xeric	  conditions,	  relatively	  little	  use	  of	  the	  
wind	  farm	  site	  by	  this	  species	  would	  be	  anticipated.	  
	  
We	   saw	   one	   roof	   rat	   and	   one	   European	   house	   mouse	   within	   the	   study	   area.	   It	   is	   to	   be	  
expected	   that	   the	   other	   two	   established	   rodent	   species	   present	   on	   the	   Island	   of	   Maui,	  
Norway	   rat	   (Rattus	   norvegicus)	   and	   Polynesian	   rat	   (Rattus	   exulans	   hawaiiensis),	   use	  
resources	  within	   the	  Project	  area	  on	  a	   seasonal	  basis.	  All	  of	   these	   introduced	  rodents	  are	  
deleterious	  to	  remaining	  native	  ecosystems	  and	  the	  native	  floral	  and	  faunal	  species	  that	  are	  
dependent	  on	  them	  for	  their	  survival.	  
	  
As	   expected	   on	   an	   active	   cattle	   ranch,	   we	   encountered	   large	   numbers	   of	   cows,	   lesser	  
numbers	  of	  horses,	  and	  several	  dogs,	  including	  two	  pit	  bulls	  that	  were	  seen	  harassing	  cattle	  
on	   the	  wind	   farm	  site.	  We	  also	  encountered	   large	  numbers	  of	   axis	  deer	  and	  several	   large	  
herds	  of	  goats,	  including	  one	  herd	  of	  over	  150	  animals.	  Habitats	  on	  the	  wind	  farm	  site	  and	  
the	  land	  immediately	  mauka	  of	  Pi‘ilani	  Highway	  clearly	  show	  the	  effects	  of	  the	  large	  number	  
of	  both	  domestic	  and	  feral	  ungulates	  present	  within	  this	  extremely	  xeric	  setting.	  
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Conclusions	  
Botanical	  Resources	  
	  
The	   lands	  proposed	   for	  development	  of	   the	  Auwahi	  Wind	  Farm	  are	   floristically	  degraded	  
grass	  and	  shrublands	  utilized	  as	  pasture	  for	  cattle,	  yet	  still	  harboring	  scattered	  remnants	  of	  
the	  native	  forest	  and	  shrublands	  that	  occupied	  the	  area	  a	  little	  more	  than	  a	  century	  ago.	  	  It	  is	  
evident	   that	   much	   of	   the	   preservation	   of	   the	   native	   flora	   is	   the	   result	   of	   the	   complex	  
geology,	  and	  the	  presence	  of	  relatively	  recent	  volcanic	  activity	  that	  has	  occurred	  along	  the	  
southwest	   rift	   zone	  of	  East	  Maui	  Mountain.	   	   In	  places	  at	  higher	  elevations	   crossed	  by	   the	  
proposed	   generator	   tie-‐line,	   the	   remnant	   mesic	   forest	   is	   invaded	   by	   alien	   plants,	   but	  
reasonably	   intact,	  supporting	  a	  high	  diversity	  of	   indigenous	  and	  endemic	  species	   found	  in	  
few	  other	  places	  in	  the	  Islands.	  	  	  
	  	  	  	  	  	  
Adherence	   to	   improving	   existing	   roads,	   to	   the	   extent	   possible,	   will	   minimize	   impacts	   to	  
botanical	  resources.	  New	  roads	  will	  need	  to	  be	  put	  in	  to	  reach	  the	  wind	  turbines	  distributed	  
across	  the	  Wind	  Farm	  site.	  With	  the	  exception	  of	  the	  many	  copses	  of	  wiliwili,	  which	  should	  
be	   avoided	   to	   the	   extent	   possible,	   other	   natives	   on	   the	   site	   are	   few,	   being	   very	   scattered	  
remnants	  of	  a	  native	  ecosystem	  that	  no	  longer	  exists	  at	  this	  location.	  No	  listed	  plant	  species	  
are	  known	  from	  the	  Auwahi	  Wind	  Farm	  site.	  	  	  
	  
The	  proposed	  improvements	  to	  the	  existing	  Pua	  Pala	  (or	  Papaka)	  Road	  between	  Wailea	  and	  
Pi‘ilani	   Highway	   (construction	   access	   road)	  will	   have	   no	   impact	   on	   protected	   species,	   as	  
none	  was	  observed,	  nor	  are	  any	  known,	  from	  the	  route.	  	  However,	  three	  species	  of	  interest	  
occur	  in	  this	  area:	  wiliwili,	  maiapilo,	  and	  tree	  tobacco.	  
	  
With	   respect	   to	   the	   generator	   tie-‐line	   route,	   one	   listed	   species	   of	   plant	   (Santalum	  
freycinetianum	   var.	   lanaiense)	  was	   observed	  within	   the	   buffer	   area.	   	   Although	   a	   detailed	  
survey	   of	   the	   pasture	   and	   savanna	   on	   the	  western	   slope	   of	   East	  Maui	  Mountain	  was	   not	  
undertaken	  in	  2010,	  the	  2007	  survey	  revealed	  this	  area	  to	  have	  no	  potential	  for	  harboring	  
listed	  plant	  species	  and	  only	  a	  small	  area	  on	  a	  recent	   lava	   flow	  (actually	  on	   the	  rift	  zone)	  
around	  4,100	  feet	  (1250	  meters)	  ASL	  where	  native	  plants	  were	  even	  recorded.	  	  	  
	  
The	  same	  conclusion	  with	   respect	   to	   listed	  species	  applies	   to	   the	  proposed	  generator	   tie-‐
line	   route	   between	   the	   Auwahi	   Wind	   Farm	   site	   and	   about	   the	   3000-‐foot	   (900-‐meter)	  
elevation	  on	   the	   south	   slope	  of	   the	  mountain.	   	  However	  between	  3000	   feet	   (900	  meters)	  
and	  4000	  feet	  (1200	  meters)	  ASL	  the	  route	  passes	  through	  remnant	  native	  montane	  forest	  
and	  shrubland	  known	  to	  support	  several	  listed	  species	  of	  plants	  (see	  Table	  7).	  The	  mapping	  
of	   individual	   native	   trees	   within	   this	   area	   (Figures	   10	   and	   11)	   will	   allow	   placement	   of	  
generator	  tie-‐line	  poles	  and	  grading	  of	  access	  roads	  to	  avoid	  both	  listed	  species	  and	  native	  
trees	   that	   are	   important	   components	   of	   the	   montane	   “forest”	   ecosystem.	   	   Several	   ranch	  
access	   roads	   already	   occur	   in	   the	   area,	   minimizing	   the	   need	   for	   substantial	   grading	   of	  
additional	  roads.	  	  	  	  	  	  
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Avian	  and	  Mammalian	  Resources	  
	  
Faunal	  resources	  detected	  during	  the	  course	  of	  these	  surveys	  were	  predominately	  alien	  or	  
non-‐native.	  	  These	  findings	  were	  to	  be	  expected	  given	  the	  habitat	  present	  in	  the	  majority	  of	  
the	  three	  main	  component	  parts	  of	  the	  Project.	  We	  observed	  only	  one	  native	  avian	  species,	  
and	  no	  bats.	  	  
 
Potential	  Impacts	  to	  Protected	  Species	  
 
	   Lāna‘i	  ‘iliahi	  	  
As	  noted	  above,	  only	  a	  single	  individual	  of	  a	  listed	  plant	  species	  (in	  this	  case	  a	  subspecies	  of	  
sandalwood,	   S.	   freycinetianum	   var.	   lanaiense)	   was	   recorded	   from	   within	   the	   buffers	  
established	  for	  the	  2010	  survey.	  	  The	  single,	  Lāna‘i	  ‘iliahi	  was	  recorded	  from	  the	  generator	  
tie-‐line	  route	  (see	  Figure	  12)	  and	   the	  subspecies	   is	  known	   from	  the	  area	  (Mederios	  et	  al.,	  
undated).	  	  An	  impact	  on	  this	  plant	  can	  be	  avoided	  by	  not	  placing	  either	  an	  access	  road	  or	  a	  
support	   pole	   in	   the	   vicinity	   of	   the	   plant.	   However,	   in	   view	   of	   the	   fact	   that	   security	   from	  
ungulate	  browsers	  could	  be	  compromised	  by	  proposed	  changes	   in	  the	  Kanaio	  NARS	  fence	  
location,	  it	  is	  recommended	  that	  a	  separate	  exclosure	  be	  built	  around	  the	  plant.	  	  	  	  	  	  	  
 
	   Hawaiian	  Hoary	  Bat	  
As	  previously	  discussed,	  it	  is	  likely	  that	  Hawaiian	  hoary	  bats	  occasionally	  use	  resources	  in	  
the	  general	  Project	  area	  on	  a	  seasonal	  basis.	  What	  impacts	  a	  wind	  generation	  facility	  would	  
have	  on	  this	  listed	  species	  are	  not	  known.	  Within	  the	  continental	  U.	  S.,	  hoary	  bats	  (Lasiurus	  
cinereus),	   a	   sister	   species	   of	   the	   native	   bat,	   have	   been	   recorded	   being	   taken	   by	   wind	  
turbines	  (Arnett	  et	  al.,	  2008).	  
	  
	   Hawaiian	  Petrel	  and	  Newell’s	  Shearwater	  
Wind	  turbines	  have	   the	  potential	   to	   take	  Hawaiian	  Petrels	  and	  Newell’s	  Shearwaters;	  one	  
Hawaiian	  Petrel	  has	  been	  taken	  by	  another	  wind	  farm	  on	  Maui	  in	  2007	  (William	  Standley,	  
USFWS	  personal	  communication,	  2007).	  It	  is	  beyond	  the	  scope	  of	  these	  surveys	  to	  address	  
the	  potential	  threat	  that	  the	  proposed	  Project	  poses	  to	  either	  of	  these	  listed	  pelagic	  seabird	  
species.	  	  
 
Recommendations	  
 

• Due	   to	   the	  potential	   for	  Hawaiian	  Petrels,	  or	  possibly	  Newell’s	  Shearwaters,	  within	  
the	   general	   Project	   area,	   if	   exterior	   lighting	   is	   installed	   in	   conjunction	   with	   the	  
Project,	   it	   is	   recommended	   that	   lights	   be	   shielded	   to	   reduce	   the	   potential	   for	  
interactions	  of	  nocturnally	  flying	  birds	  (Reed	  et	  al.,	  1985;	  Telfer	  et	  al.,	  1987).	  	  

• While	   no	   known	   listed	   species	   were	   identified	   on	   the	   Auwahi	   Wind	   Farm	   site,	   a	  
number	  of	   large	  native	  trees	  (including	  wiliwili	   forest	  remnants)	  exist.	   	  These	  areas	  
should	  be	  avoided	  to	  the	  extent	  possible.	  

• Plant	   species	   mapping	   for	   the	   segment	   of	   the	   generator	   tie-‐line	   route	   passing	  
through	   the	   native	   mesic	   forest	   and/or	   shrubland	   below	   Pu‘u	   O‘uli	   should	   be	  
consulted	   to	  minimize	   or	   avoid	   impacts	   to	   rare	   native	   plant	   species.	   	   At	   least	   one	  
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individual	   of	   a	   listed	   species	   (a	   subspecies	   of	   ‘iliahi)	  was	   recorded	   in	   the	   area	   and	  
must	  be	  suitably	  protected	  from	  generator	  tie-‐line	  construction	  impacts;	  a	  separate	  
ungulate	  exclosure	  fence	  should	  be	  constructed	  around	  this	  sandalwood	  individual.	  

• Replanting	  of	  selected	  native	  plant	  species	  characteristic	  of	  the	  Auwahi/Kanaio	  area	  
is	  highly	  recommended	   for	   locations	  where	  replanting	  may	  be	  required	   to	  mitigate	  
impacts	   or	   for	   landscaping	   at	   the	   wind	   farm	   site.	   	   The	   lowland	   (windfarm	   site)	  
species—notably	   ‘a‘ali‘i	   (Dodonaea	   viscosa),	   naio	   (Myoporum	   sandwicense),	   ‘iliahi	  
(Santalum	   ellipticum),	   alahe‘e	   (Psydrax	   odorata),	   and	   wiliwili	   (Erythrina	  
sandwicensis)—are	   easily	   grown	   from	   seed	   or	   obtained	   from	   local	   nurseries	   and	  
adapt	  well	  to	  landscape	  use.	  	  Once	  established,	  these	  plantings	  should	  require	  no	  or	  
minimal	  watering.	   	  Native	  plant	  nurseries	  on	  Maui	  could	  also	  supply	  hao	  (Rauvolfia	  
sandwicensis),	   ‘ohe	   makai	   (Reynoldsia	   sandwicensis),	   and	   ‘akia	   (Wikstroemia	  
oahuense),	  providing	  additional	  interest	  and	  support	  for	  a	  variety	  of	  native	  trees,	  but	  
these	  species	  are	  not	  widely	  used	  in	  landscaping.	  There	  are	  many	  herbaceous	  natives	  
that	   do	   well	   in	   xerophytic	   situations	   that	   could	   be	   used	   to	   complement	   the	  
landscaping	  at	  the	  site.	  	  	  	  	  	  
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Glossary	  
 
‘A‘ā–	  Clinker	  lava	  formed	  by	  slow	  moving	  lava	  flows	  
Ahupua‘a	  –	  Traditional	  Hawaiian	  land	  division,	  usually	  extending	  from	  the	  uplands	  to	  the	  
	   sea.	  
Alien	  –	  Introduced	  to	  Hawai‘i	  by	  humans.	  
Crepuscular	  –	  Twilight	  hours.	  
Edaphic	  –	  Produced	  by,	  or	  influenced	  by	  the	  soil	  
Endangered	  –	  Listed	  and	  protected	  under	  the	  Endangered	  Species	  Act	  of	  1973,	  as	  amended	  
	   as	  an	  endangered	  species.	  
Endemic	  –	  Native	  and	  unique	  to	  the	  Hawaiian	  Islands	  
Incidental	  observation	  –	  A	  species	  not	  counted	  during	  station	  counts,	  but	  seen	  within	  the	  	  	  	  	  	  	  
	   project	  area.	  	  
Indigenous	  –	  Native	  to	  the	  Hawaiian	  Islands,	  but	  also	  found	  elsewhere	  naturally.	  
Kīpuka	  –	  An	  oasis	  in	  a	  lava	  flow	  usually	  containing	  vegetation,	  often	  a	  refugia	  for	  native	  
	   species	  
Mauka	  –	  Upslope,	  towards	  the	  mountains.	  
Makai	  –	  Down-‐slope,	  towards	  the	  ocean.	  
Mesic	  -‐	  Neither	  very	  wet	  nor	  very	  dry	  with	  respect	  to	  the	  needs	  of	  the	  plant	  life.	  
Naturalized	  –	  An	  alien	  organism	  that	  has	  become	  established	  in	  an	  area	  that	  it	  is	  not	  native	  
	   to	  over	  time,	  without	  further	  human	  assisted	  releases	  or	  plantings.	  
Nocturnal	  –	  Night-‐time,	  after	  dark.	  
Orographic	  –	  In	  this	  case	  the	  effects	  of	  mountains	  in	  forcing	  moist	  air	  to	  rise	  
Pelagic	  –	  An	  animal	  that	  spends	  its	  life	  at	  sea	  –	  in	  this	  case	  seabirds	  that	  only	  return	  to	  land	  
	   to	  nest	  and	  rear	  their	  young.	  
Physiographic	  –	  Physical	  geography	  
Ruderal	  –	  Disturbed,	  rocky,	  rubbishy	  areas,	  such	  as	  old	  agricultural	  fields	  and	  rock	  piles.	  
Threatened	  –	  Listed	  and	  protected	  under	  the	  ESA	  as	  a	  threatened	  species.	  
Volant	  –	  Flying,	  capable	  of	  flight,	  as	  in	  flying	  insect.	  
	  
DLNR	  –	  Hawaii	  State	  Department	  of	  Land	  &	  Natural	  Resources.	  
DOFAW	  –	  Division	  of	  Forestry	  and	  Wildlife	  	  
ESA	  –	  Federal	  Endangered	  Species	  Act	  of	  1973,	  as	  amended.	  
GPS	  –	  Global	  Positioning	  System	  
MECO	  –	  Maui	  Electric	  Company	  
NARS	  –	  State	  of	  Hawaii,	  Natural	  Area	  Reserves	  System	  
USFWS	  –	  United	  States	  Fish	  &	  Wildlife	  Service.	  
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ABSTRACT 

This report presents a summary of the results of an archaeological inventory survey conducted 
at the proposed Auwahi Wind Farm located on ‘Ulupalakua Ranch Lands in the ahupua‘a of 
Auwahi, Kahikinui District, Island of Maui.  The Auwahi Wind Farm project consists of several 
components: a 282 acre wind farm; a 5 mile long construction access road, and 9 miles of 
generator-tie line terminating at a proposed new Interconnection substation.  The archaeological 
inventory survey was conducted in two phases.  In 2007, the 1,450 acre wind farm parcel, 
Generator-Tie Line, and access road routes underwent a 100 percent pedestrian survey.  Using 
data provided by this survey, engineers designed wind farm facilities to avoid as many of the 
archaeological resources as possible and especially avoiding those that were thought to be most 
sensitive (i.e., ceremonial/religious structures and possible human burials).  In 2010, a detailed 
recording and testing phase was conducted on those archaeological resources that were within 
the area of potential effect (APE).  A total of 238 archaeological sites composed of 1,881 features 
were recorded in detail, with their locations accurately recorded using GPS technology.  
Because of design changes during the course of fieldwork, some of the sites recorded in detail 
are no longer located within the APE.  The total number of sites and features in the current APE 
are 170 sites and 995 features.  Test excavations were conducted in 37 features with the goal of 
obtaining dateable material to establish chronological parameters for the archaeological 
resources in the area.  The APE was changed partially to avoid sites containing human bone, 
ceremonial sites, or sites that were thought to contain human burials.  Every effort has been 
made to avoid these sensitive sites.  

The results of the archaeological inventory survey at Auwahi have added significantly to our 
knowledge about the prehistory of the moku of Kahikinui.  The pattern of settlement in this area 
has been well documented; innovative traditional Hawaiian agricultural techniques have been 
discovered and described; and numerous radiocarbon dates have added to our understanding 
of settlement in leeward Maui.  The results of our work are well described in the Summary and 
Discussion Section of this report. 

The significance of the archaeological resources at Auwahi have been assessed and 
recommendations have been made to mitigate the adverse effects of the planned wind farm 
development.
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1.0 INTRODUCTION 

Auwahi Wind Farm, LLC proposes to develop a wind energy project, called the Auwahi 
Wind Farm, in the southern half of the Auwahi Ahupua‘a of Maui Island, Hawai‘i, which is 
currently a holding of ‘Ulupalakua Ranch [TMK (2) 1-9-001:006].  Under contract to Auwahi
Wind Farm, LLC, Pacific Legacy conducted an archaeological inventory survey of the 
proposed wind farm, as well as a proposed Generator-Tie Line and electrical substation, and a 
construction access road (Figures 1, 2, and 3).  The survey was conducted to facilitate an 
Environmental Impact Statement for the project that is being prepared by Tetra Tech, Inc.  The 
Department of Land and Natural Resources State Historic Preservation Division (SHPD) 
requires that an archaeological inventory survey be conducted to evaluate the significance of 
prehistoric, historic, and burial sites within the proposed project area (HRS 6E-42 and Hawai‘i
Administrative Rules 13-276-5 and 13-284-5).   

The archaeological inventory survey was conducted in two phases as proposed in an 
archaeological inventory survey plan prepared by Pacific Legacy in 2007 and submitted to the 
State Historic Preservation Division (Pacific Legacy 2007).  During the two phases, work 
consisted of a large scale pedestrian survey, followed by an intensive recording and testing 
phase. 

This two-phase approach was developed through consultations with the State Historic 
Preservation Division (SHPD).  Representatives of CH2M Hill, Shell WindEnergy (the previous 
planner and developer respectively), and Pacific Legacy met with the SHPD Maui Lead 
Archaeologist on 13 February 2007 to introduce the project and to discuss with SHPD plans for 
the archaeological inventory survey.  Pacific Legacy proposed to conduct the archaeological 
investigations in two phases.  The first phase would be to conduct a survey of a larger study 
area based on Shell WindEnergy’s conceptual design at the time.  This would be completed 
first.  The information gathered during the initial survey would be incorporated into the project 
design, as avoidance of resources was the preferred outcome.  The second phase, consisting of 
two tasks (detailed recording and evaluation) would be completed after the locations of specific 
project components could be determined (e.g., roads, turbine pads, and staging areas).  
Therefore, not all resources within the project area would be subject to further study.  Only 
those resources found to be within the area of potential impact (APE) would be subject to 
detailed recording and evaluation.  In accordance with this proposal, it was agreed that the first 
phase of the study could begin.  SHPD requested a written plan for the conduct of the 
archaeological study, which was submitted on 11 April 2007. 

The first phase, conducted in 2007, was an extensive pedestrian survey of the wind farm 
consisting of approximately 1,450 acres, approximately 9 miles of Generator-Tie Line, and 
approximately 5 miles of existing roadway for construction access. The purpose of this 
pedestrian survey was twofold: (1) identify cultural resources in a proactive manner to aid in 
the design and placement of wind farm components (including roadways, Generator-Tie Lines, 
turbine pads, and staging areas) to avoid important cultural resources; and (2) to provide a 
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broad context to evaluate the sites and features to be impacted by construction of the wind 
farm.  At the conclusion of the pedestrian survey phase, engineers used the data generated to 
design the wind farm components (including roadways, Generator-Tie Lines, turbine pads, and 
staging areas) to avoid important cultural resources.   

The second phase of archaeological investigations took place in 2010, after the project layout 
was determined.  This phase consisted of detailed recording (GPS coordinates, mapping, 
photographing, and written descriptions) of all sites and features to be impacted by the 
construction of the wind farm components, and test excavations of selected features.  During 
the course of fieldwork several significant ceremonial and burial sites were encountered in the 
APE.  Consultations with design engineers were immediately held and design changes were 
made so that these sensitive sites would be avoided by construction activities. 

1.1 PROJECT DESCRIPTION

The project area is located on undeveloped land on the south coast of East Maui.  It is located 
south of the Pi‘ilani Highway within approximately 1,450 acres; the actual wind farm consisting 
of 15 – 16 turbine pads and associated access roads and staging area covers ca. 282 acres.  The 
general project location and the various component parts are depicted in Figures 1 - 3.  The 
proposed wind energy development project would provide 21megawatts (MW) of clean, 
renewable energy to Maui Island.  In addition to the wind turbines pads, access roads will have 
to be constructed.  The access roads would be approximately 10.4 m (38 feet) wide, including 
shoulders.  Other planned components within the project area include a construction staging 
area and an on-site substation.   

In addition to the wind farm, Auwahi Wind Farm, LLC proposes to construct a ca. 9 mile 
long Generator-Tie Line and substation to link the energy generated by the Auwahi Wind Farm 
with the Maui Electric Company electrical grid (Figure 2).  Auwahi Wind Farm, LLC also 
proposes to improve the existing ca. 5 mile long ‘Ulupalakua Ranch P paka Road to be used to 
transport construction materials from the coast up to the wind farm site.  In summary, the area 
of potential effect (APE) for the project is: 

an improved series of ranch roads collectively referred to as P paka Road that extends 
for 4.7 miles and measures 20 m on either side of the centerline; 
16 1.5 acre turbine pads; 
access road corridors connecting the turbine pads that measure 20 m on either side of 
centerline (the actual roads will be 10.4 m wide within these 40 m wide corridors to 
provide flexibility in final design that will allow avoidance of features); 
a 30 m wide Generator-Tie Line corridor that extends for 9 miles north and west from 
the wind farm to a proposed Interconnection substation;  
a 2.0 acre Interconnection substation at the NW terminus of the Generator-Tie Line; and 
10 m on each side of Pi‘ilani Highway between the intersection with P paka Road and 
the Wind Farm (c. 3.7 miles) in order to eliminate various dips in the roadway so that the 
project components could be transported.   
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Figure 1. Auwahi Wind Farm vicinity map (courtesy of Tetra Tech).
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Figure 2. Auwahi Wind Farm Project components (courtesy of Tetra Tech).



 FINAL - Archaeological Inventory Survey 
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 5 

Figure 3. Auwahi Wind Farm Plan map (courtesy of Tetra Tech).
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1.2 REGULATORY CONTEXT AND SHPD CONSULTATION

Hawai‘i Administrative Rules state that an archaeological inventory survey shall: 

(1) Determine if archaeological historic properties are present in the project area and, if so, 
identify all such historic properties. 

(2) Gather sufficient information to evaluate each historic property’s significance in accordance 
with the significance criteria listed in subsection 13-275-6(b).  (HAR §13-276-3) 

Data gathering for the identification of properties entails field investigations, which consist of 
pedestrian surveys, evaluations, and test excavations.  The Hawai‘i Administrative Rules 
present the following guidelines: 

(a) Portions of the project area that have no adequate inventory survey reports prepared 
for them shall undergo archaeological inventory survey to determine whether 
archaeological historic properties are present and, if so, to present their description, 
interpretation, and location.  The entire surface of the project area shall be visually 
inspected, and any proposed deviations from this level of inspection shall be approved 
by SHPD prior to implementation. 

(b) The presence or absence of subsurface sites shall be evaluated for areas which have 
no visible historic properties.  This evaluation shall include findings of test excavations, 
if deemed necessary by the department, or a conclusion, with supportive 
documentation, that historic properties are not anticipated to be present. 

(c) Test excavations shall be undertaken on historic properties, or features of properties, 
that have several possible alternative functions based on surface examination to provide 
additional information that might help to resolve the question of property or feature 
function.  Recordation of such excavations and any necessary laboratory analysis of 
recovered materials shall be undertaken as part of the archaeological inventory survey.  
If human skeletal remains are found, they shall not be disturbed, excavations shall be 
backfilled, and SHPD notified as soon as possible.  Archaeological historic properties, or 
features of properties, that are highly probable to be burials based on surface 
examination shall not undergo test excavation without authorization from the 
department (HAR §13-276-4). 

Prior to the initiation of the first phase of fieldwork, Pacific Legacy consulted with the SHPD 
Lead Maui Archaeologist (see Section 1.0 above).  During the course of the second phase of 
fieldwork, Pacific Legacy personnel sponsored a field visit with the SHPD Maui Lead 
Archaeologist.  In addition, two presentations were made to the Maui/L na‘i Island Burial 
Council to discuss the project and to report on the findings of human remains. 
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1.3 ANTICIPATED SETTLEMENT PATTERNS

Holm (2006) has discussed site types in eastern Kahikinui in terms of 1) un-mortared stone 
features related to agricultural production or animal husbandry, 2) stone structures identified as 
permanent or temporary residences, 3) structures connected with ritual or religious activities, 
and, 4) special purpose features such as rockshelters, petroglyphs, trails and roads.  Previous 
archaeological studies within the Kahikinui District suggested that these types of sites would be 
distributed throughout Auwahi in a pattern similar to that found in other ahupua‘a.  Elsewhere 
in the Kahikinui District, Kirch (1997) and Holm (2006) found that sites tend to cluster along the 
immediate coast and in the mid- to upper-elevation ranges between ca.250-800 m (820-2625 feet) 
above sea level (asl).  While a survey conducted by the SHPD for the Department of Hawaiian 
Homelands revealed that settlement reached an elevation of ca.1200 m (4,000 feet) asl, few sites 
were found above ca.975 m (3,200 feet) asl.  A high density of sites along the coast to 
approximately ca. 75 m (250 feet) asl is expected, with a lower density of sites in the elevation 
range of ca. 75-175 m (250 feet to 575 feet) asl.  A high density of sites was again anticipated 
between ca. 175-800 m (575 feet to 2600 feet) asl, with site density tapering off above ca. 600 m 
(1975 feet) asl (the approximate forest line).  The proposed project area is located within the 
high density zone and we therefore anticipated that approximately 250 resources would be 
recorded. 

1.4 PACIFIC LEGACY STAFF

The co-Principal Investigators for both phases of this project were Paul L. Cleghorn, Ph.D. and 
John Holson, M.A. from Pacific Legacy.  The Consultant for both phases was Patrick V. Kirch, 
Ph.D. from the University of California at Berkeley.  Paul Cleghorn conducted numerous site 
visits during the course of the field work.  Patrick Kirch and John Holson were on-site for three 
one-week sessions during field work giving assistance providing input on the recording and 
interpretation of resources. 

The 2007 pedestrian survey crew consisted of Project Supervisor Lisa Holm, Ph.D.; Kari Jones, 
M.A.; Solomon Kailihiwa, B.A.; Sidsel Millerstrom, Ph.D.; Jeff Putzi, B.A.; and Tanya Souza, 
B.A.  The survey of the access road was conducted on a separate occasion by Solomon 
Kailihiwa, B.A. and James McIntosh, B.A. 

The 2010 detailed recording and testing phase crew consisted of Project Supervisor William 
Shapiro, M.A.; Chris Azevedo, B.A.; Katherine Chao, B.A.; Patrick Day; Patty Elison, B.A.; Caleb 
Fechner, B.A.; Lisa Holm, Ph.D.; Elizabeth Kahahane, B.A.; James McIntosh, B.A.; Kim Mooney, 
B.A.; Kelene Pfennig, B.A.; Mary Schmidt, B.A.; Tara Seaver, B.A.; Lisa Shapiro, M.A.; Jet Stoner, 
B.A.; Dan Trout, B.A.; and Reid Yamasato, B.A. 
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1.5 ENVIRONMENTAL SETTING1

Kahikinui District lies astride the southwestern flanks of East Maui, surmounted by the 
magnificent 3,055 m (10,023 feet) high summit of Haleakal . In Hawaiian tradition, the great 
culture hero Maui climbed to the peak of Haleakal  to snare the sun and slow its path across the 
heavens, so that people could grow their crops (Beckwith 1970:226 passim). Because Haleakal
creates a rain shadow effect, the leeward lands of Kahikinui are quite arid. They typify what the 
Hawaiian scholar David Malo called the “dry lands,” the ‘ ina malo‘o (Malo 1951:204). In such 
areas the sweet potato was the principal crop of the Hawaiian inhabitants, although dryland 
taro might also have been grown in the higher elevations. In Malo’s words, farming such an 
‘ ina malo‘o “was a laborious occupation and called for great patience, being attended with 
many drawbacks” (1951:204). 

The steep southern slope of Haleakal  consists of two major volcanic series, the older Kula 
Volcanic Series and the younger H na Volcanic Series (Stearns and Macdonald 1942).  The H na
Volcanic Series consists largely of undissected lava flows derived from the southwest rift of 
Haleakal , dotted in a few places with pyroclastic vents such as the Pu‘u H k  Kano cinder 
cone complex in Auwahi, and the Luala‘ilua cinder cones to the east (Stearns and Macdonald 
1942; Macdonald and Abbott 1970:318-36). The H na lavas are made up of alkalic olivine 
basalts, basaltic hawaiites, and ankaramites. The young age of the H na lavas is indicated by 
their lack of weathering, especially the absence of any deep stream dissection. The ahupua‘a of
Auwahi is covered entirely in these young H na lava flows.

Since it is geologically youthful, the landscape of western Kahikinui including Auwahi has 
hardly been modified by erosion. The slopes are traversed only by intermittent, shallow stream 
channels ranging from 2-8 m (7-26 feet) in width; scoured and smoothed channel floors and 
small quantities of waterworn gravel indicate flowing water at times of heavy rains. In our 
experience, most channel erosion occurs during occasional Kona storms, which can result in 
several inches of rain falling within less than 24 hours. None of the small water channels flow 
regularly today, but it is possible that there was more frequent discharge in pre-Contact times 
when the forest line was significantly lower (and the water table higher as a result of dew drip 
precipitation), prior to the late nineteenth and twentieth-century depredations of cattle and 
goats.  Stock et al. (2003) present evidence that greater levels of fog-drip precipitation on the 
higher elevation slopes of Kahikinui in pre-Contact times may have fed perched springs and 
other water sources. Such springs and intermittent watercourses would have provided the main 
sources of surface water to the pre-Contact Hawaiian population of Kahikinui.  

In the eastern portion of Kahikinui moku, slightly more deeply incised stream channels are 
found. However, since these reflect the older Kula Volcanic Series landscape which has had a 
longer time for water erosion to occur, they do not necessarily indicate a greater amount of 
surface water flow relative to the western part of the moku. East of the K papa-Nakaohu survey 
area, for example, is Kepuni Gulch, where the U. S. Geological Survey maintained a gauging  

                                                     
1 This section incorporates some material previously published in Kirch (1997). 
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station; from May 1963 to September 1965, the Kepuni stream had measurable discharge on 
only four days (U.S.G.S. 1971:363). 

Within the Auwahi area proposed for wind farm development, where the majority of 
archaeological survey work was conducted, the geological substrate is dominated by a few 
major lava flows of the H na Volcanic Series, as depicted in Figure 4. The Pu‘u H k  Kano 
cinder cone complex visually dominates the landscape, with its orange-red colored slopes. This 
cinder cone, the result of a late flank eruption, dates to between 30,000-50,000 years (30-50 kyr) 
old.

To the east of Pu‘u H k  Kano is a large massive flow of aphyric basalt, designated by Sherrod 
et al. (2007) as the “Chiefly Homes” flow; this dates to between 10-30 kyr. Further east, and 
straddling the Auwahi-Luala‘ilua boundary is the Kipapa-2 ankaramite flow, also between 10-
30 kyr in age. Mauka of Pu‘u H k  Kano and slightly to the east is the Auwahi ankaramite flow, 
much younger in age, only 3-5 kyr. This flow is covered with a high density of archaeological 
features. Immediately mauka of the cinder cone is a deposition basin (colloquially referred to by 
the field team as the “Gobi Desert”) filled with in-washed sediments. This basin was evidently a 
major agricultural zone for the pre-Contact and early post-Contact Hawaiian population of 
Auwahi. Remnants of a formal agricultural field system were identified by the field team on the 
upper slopes of this basin. Finally, on the western side of Pu‘u H k  Kano is the large 
Kealakapu Basanite flow, between 10-30 kyr in age. 

The relatively young age (in a geological sense) of the lava flows in the Auwahi area is 
important in terms of the way in which this landscape was utilized by the Hawaiian population 
for subsistence farming. As Vitousek et al. (2004) have shown for Hawaiian landscapes in 
general, and Kirch et al. (2004) demonstrated specifically for the Kahikinui region, the ability of 
substrates to support intensive dryland farming was dependent primarily on the interaction 
between substrate age and rainfall. Substrates that are only a few thousand years old generally 
lack soil development, while those that are several hundred thousand years old often have 
significant depletion of nutrients through leaching (especially if rainfall is high). Most of the 
lava flows in the Auwahi area are between 10,000-30,000 years old, which is old enough for 
them to have developed a workable soil horizon on top of the lava base, but not too old for 
nutrients to be depleted. In short, given adequate rainfall, the Auwahi soils were probably quite 
fertile and productive for Hawaiian subsistence crops such as sweet potato. 

The rainfall gradient between the Haleakal  summit and the coast is steep. Rainfall in the 
archaeological survey area of Auwahi (makai of the Pi‘ilani highway), is estimated to be between 
750 and 500 mm annually, with the lower elevations receiving less rain. The majority of this 
rainfall comes during the periodic kona storms in the winter months. From the viewpoint of 
traditional Hawaiian cultivators, annual rainfall in the range of 750-500 mm would have been 
minimally adequate for growing an annual crop of sweet potato. However, this would 
presumably have been too marginal for dryland taro, which would have to be planted at a 
higher elevation to receive adequate rainfall. 

The upland portions of Kahikinui and particularly Auwahi still support the remnants of a once-
remarkable dryland forest, with a diversity of endemic trees and shrubs, including hala pepe
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Figure 4. Major geological flows of the Auwahi area (map by P. V. Kirch based on data from 
Sherrod et al. 2007).  
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(Pleomele auwahiensis), alahe‘e (Canthium odoratum), hao (Rauvolfia sandwicensis), ‘ kia (Wikstroemia 
monticola), olopua (Nestegis sandwicensis), ‘ lei (Osteomeles anthyllidifolia), ‘ hi‘a lehua (Metrosideros 
polymorpha), and others.  This endemic forest has been sadly degraded through the effects of 
feral pigs, goats, and especially cattle (Medeiros, Loope, and Holt 1986). In Auwahi, the area of 
archaeological survey is today dominated by a mix of exotic and invasive species, including 
lantana (Lantana camara), and koa haole (Leucaena glauca). However, significant numbers of native 
species such as wiliwili (Erythrina sandwicensis), naio (Myoporum sandwicense), and ‘a‘ali‘i
(Dodonea eriocarpa) also persist. The lower elevations and coastal region are more barren, 
although scattered wiliwili and ‘a‘ali‘i grow to within a few hundred m of the coast. 

The coastal resources available to the pre-Contact and early historic inhabitants of Kahikinui 
were more restricted than in other parts of Maui. The coastline is dominated by sea cliffs 
ranging from a few meters to 30-50 m (98-164 feet) high, making access difficult except in 
scattered locations where there are small bays with cobble or gravel beaches. Not surprisingly, 
such bays are marked by concentrations of archaeological sites, indicating that Native 
Hawaiians focused their coastal activities around them. There is no fringing reef along the 
Kahikinui coastline. The ‘Alenuih h  Channel between Maui and Hawai‘i is noted for its strong 
currents and rough seas, which make fishing from small canoes hazardous. Surge-zone 
mollusks such as the prized ‘opihi (Cellana exarata), small cowries or leho (Cypraea caputserpentis),
nerites or pipipi (Nerita picea), drupes or p p -‘awa (Drupa ricinus), and sea urchins or wana
(Centrechinus paucispinus); and h ‘uke‘uke (Podophora atrata) can be gathered from the sea cliffs 
and lava rock benches, and octopus (he‘e) inhabit the shallower waters immediately offshore. 
Cowry-shell lures and “coffee-bean” type sinkers of the l he‘e fishing gear have been commonly 
found on the surface of Kahikinui archaeological sites. 

In an ‘ ina malo‘o such as Kahikinui, the Native Hawaiian population had to develop special 
methods and techniques for creating a viable subsistence economy. In wetter regions, Hawaiian 
agriculture depended first and foremost upon cultivation of the taro or kalo (Colocasia esculenta),
both in irrigated pondfields (lo‘i) and in non-irrigated (rain-fed) plots. In Kahikinui, however, 
the main crop was the ‘uala or sweet potato (Ipomoea batatas), among other reasons because it 
required far less rainfall, was more tolerant of periodic droughts, and produced high yields. 
Edward S. C. Handy, who made a study of traditional Hawaiian agricultural practices as they 
survived into the 1930s, called the region from Kaup  “through Kahikinui, Honua‘ula, and 
Kula . . . the greatest continuous dry planting area [for sweet potatoes] in the Hawaiian Islands” 
(1940:161). Taro was not unknown in Kahikinui, however, and Handy also reported: 

I am told by an old informant, born at Kanaio in the next moku, that the Hawaiians 
formerly living along the coast of Kahikinui had their plantations of dry taro and other 
edibles inland in the forest zone, where the forest along the southern wall of Haleakala 
came much lower and where rainfall was more plentiful than it is today (1940:113). 

Thus it is likely that there was some vertical zonation of agriculture according to elevation, with 
sweet potatoes dominant in the mid-elevation range, and taro becoming more plentiful at the 
higher elevations and forest margins. 
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The dearth of kuleana land claims from Kahikinui during the Mahele unfortunately deprives us 
of direct information on crops that were being cultivated at this time, such as are available for 
other regions. However, a few claims do exist for the adjacent district of Honua‘ula (which has 
a similar climate and soil regime to Kahikinui). These claims, made by the maka‘ inana of 
Honua‘ula before the Lands Commission, speak of gardens (m la) often situated within moku
mau‘u (literally, “islands of grassland”), the latter presumably being patches of deeper soil. 
Aside from sweet potatoes, these claimants mentioned sugar cane, dryland taro, and Irish 
potatoes (which had been introduced after Contact) as crops being grown on their lands in 
1947-48 (see L.C.A. 2405, 3676, 5331, 5455 and others, Native Register and Testimony, Archives 
of Hawai‘i).

1.6 DESCRIPTION OF SOILS

The various portions of the project area are extremely rocky.  Below are descriptions of the soils 
in each of the portions of the project based on the comprehensive Statewide soil studies 
conducted in the mid 1900s (Foote et al. 1972).  Figure 5 shows the distribution of the project 
area soils. 

1.6.1 Wind Farm 
Soils within the Wind Farm area are comprised of Cinder Land, Oanapuka Series (Oanapuka 
extremely stony silt loam, 7 to 25 percent slopes), and Very Stony Land. 

Cinder Land (rCI) 
Cinder Land consists of areas of bedded magmatic ejecta associated with cinder 
cones.  It is a mixture of cinders, pumice, and ash.  These materials are black, red, 
yellow, brown, or variegated in color.  They have jagged edges and a glassy 
appearance and show little or no evidence of soil development… (Foote et al. 
1972: 29). 

Oanapuka Series 
This series consists of well-drained, very stony soils . . . These soils developed in 
volcanic ash and material derived from cinders. They are moderately sloping to 
moderately steep (Foote et al. 1972: 101). 

Oanapuka extremely stony silt loam, 7 to 25 percent slopes (OAD) - This soil is 
similar to Oanapuka very stony silt loam, 7 to 25 percent slopes, except that 
stones cover 3 to 15 percent of the surface area. Included in mapping were small 
areas of rock outcrop… (Foote et al. 1972: 101). 

Very Stony Land (rVS) 
This land type consists of areas where 50 to 90 percent of the surface is covered 
with stones and boulders . . . The slope ranges from 7 to 30 percent…On Maui 
this land type consists of young Aa lava that has a thin covering of volcanic ash 
that locally extends deep into cracks and depressions (Foote et al. 1972: 124). 
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1.6.2 P paka Road 
Soils within the P paka Road corridor consist of the Io Series (Io silt loam, 7 to 25 percent 
slopes), Kula Series, Lava Flows – Aa, Makena Series (Makena loam, stony complex, 3 to 15 
percent slopes), Oanapuka Series (Oanapuka stony silt loam, 7 to 25 percent slopes) and Very 
Stony land.  

Io Series 
This series consists of well-drained soils. . .   These soils developed in volcanic 
ash and material weathered from cinders.  They are moderately sloping to 
moderately steep (Foote et al. 1972: 47).  

Io silt loam, 7 to 25 percent slopes (ISD) – This soil is on smooth, low mountain 
slopes.  Included in mapping were small areas of Kula and Oanapuka soils.  Also 
included were small, cobbly areas and small, steep areas near cinder (Foote et al. 
1972: 47). 

Kula Series 
This series consists of well-drained soils . . . These soils developed in volcanic 
ash.  They are gently sloping to steep (Foote et al. 1972: 76). 

Kula very rocky loam, 12 to 40 percent slopes (KxbE) – This soil has a profile 
like that of Kula cobbly loam, 12 to 20 percent slopes, except that rock outcrops 
cover 10 to 25 percent of the surface. Runoff is medium, and the erosion is 
moderate (Foote et al. 1972: 77). 

Lava Flows, Aa (rLW) 
Lava Flows, Aa consists of areas of geologically recent lava flows . . .  The flows 
are a mass of clinker, hard, glassy, sharp pieces of lava on rough to undulating 
topography.  The areas are difficult to traverse (Foote et al. 1972: 80). 

Makena Series 
This series consists of well-drained soils . . . These soils developed in volcanic 
ash.  They are gently to moderately sloping. Elevations range from nearly sea 
level to 500 feet. The annual rainfall amounts to 10 to 20 inches. Most of it occurs 
in winter.  The mean annual soil temperature is 75° F.  Makena soils are 
geographically associated with Keawakapu and Oanapuka soils….These soils are 
used for pasture and wildlife habitat. The natural vegetation consists of bristly 
foxtail, feather fingergrass, ilima, and kiawe (Foote et al. 1972: 91). 

Makena loam, stony complex, 3 to 15 percent slopes (MXC) – This complex is 
on the lower leeward slopes of Haleakala, between Makena and Kamaole.  It 
consists of Makena loamand Stony land.  Stony land occurs on low ridges and 
makes up 30 to 60 percent of the complex.  Makena loam occurs as gently sloping 
areas between the low ridges of Stony land. . .  Included in mapping were small 
areas of Keawakapu and Oanapuka soils.  Also included were areas where 
outcrops of Aa lava cover as much as 15 percent of the surface. . .  On the 
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Makena part of the complex, permeability is moderately rapid, runoff is slow to 
medium, and the erosion hazard is slight to moderate…On the Stony land part, 
permeability is very rapid and there is no erosion hazard (Foote et al. 1972: 91). 

Oanapuka Series 
This series consists of well-drained, very stony soils on low uplands on the island 
of Maui. These soils developed in volcanic ash and material derived from 
cinders. They are moderately sloping to moderately steep (Foote et al. 1972: 101). 

Oanapuka extremely stony silt loam, 7 to 25 percent slopes (OED) - This soil is 
similar to Oanapuka very stony silt loam, 7 to 25 percent slopes, except that 
stones cover 3 to 15 percent of the surface area. Included in mapping were small 
areas of rock outcrop…This soil is used for pasture and wildlife habitat (Foote et 
al. 1972: 101). 

Very Stony Land (rVS) 
This land type consists of areas where 50 to 90 percent of the surface is covered 
with stones and boulders. . .  The slope ranges from 7 to 30 percent. . .  On Maui 
this land type consists of young Aa lava that has a thin covering of volcanic ash 
that locally extends deep into cracks and depressions (Foote et al. 1972: 124). 

1.6.3 Generator-Tie Line 
Soils within the Generator-Tie Line corridor consist of Io Series (Io silt loam, 7 to 25 percent 
slopes), Kamaole Series (Kamaole very stony silt loam, 3 to 15 percent slopes), Kula Series (Kula 
loam, 12 to 20 percent slopes, Kula very rocky loam, 12 to 40 percent slopes), Lava Flows - Aa, 
Ulupalakua Series (Ulupalakua silt loam, 7 to 25 percent slopes), Uma Series (Uma loamy coarse 
sand, 15 to 40 percent slopes, Uma loamy coarse sand, 40 to 70 percent slopes, and Uma rocky 
loamy coarse sand, 7 to 25 percent slopes), Very Stony land.  

Io Series 
This series consists of well-drained soils . . . These soils developed in volcanic ash 
and material weathered from cinders.  They are moderately sloping to 
moderately steep (Foote et al. 1972: 47).  

Io silt loam, 7 to 25 percent slopes (ISD) – This soil is on smooth, low mountain 
slopes.  Included in mapping were small areas of Kula and Oanapuka soils.  Also 
included were small, cobbly areas and small, steep areas near 
cinder…Permeability is moderately rapid. Runoff is slow to medium, and the 
erosion hazard is slight to moderate (Foote et al. 1972: 47). 

Kamaole Series 
This series consists of well-drained soils on uplands on the island of Maui.  These 
soils developed in volcanic ash.  They are gently to moderately sloping (Foote et 
al. 1972: 59). 
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Kamaole very stony silt loam, 3 to 15 percent slopes (KGKC) – This soil is on 
uplands.  Included in mapping were small areas of Keawakapu and Kula soils.  
Also included were small areas where slopes have been removed. Outcrops of 
Aa lava are common…Permeability is moderate. Runoff is slow to medium, and 
the erosion hazard is slight to moderate (Foote et al. 1972: 59). 

Kula Series 
This series consists of well-drained soils . . .  These soils developed in volcanic 
ash.  They are gently sloping to steep (Foote et al. 1972: 76). 

Kula loam, 12 to 20 percent slopes (KxD) – This soil has a profile like that of 
Kula cobbly loam, 12 to 20 percent slopes, except that it is nearly free of 
cobblestones.  Included in mapping were small, stony areas and a few rock 
outcrops, mainly on knolls and the sides of gulches (Foote et al. 1972: 77). 

Kula very rocky loam, 12 to 40 percent slopes (KxbE) – This soil has a profile 
like that of Kula cobbly loam, 12 to 20 percent slopes, except that rock outcrops 
cover 10 to 25 percent of the surface. Runoff is medium, and the erosion is 
moderate (Foote et al. 1972: 77). 

Lava Flows, Aa (rLW) 
Lava Flows, Aa consists of areas of geologically recent lava flows . . . The flows 
are a mass of clinker, hard, glassy, sharp pieces of lava on rough to undulating 
topography.  The areas are difficult to traverse (Foote et al. 1972: 80). 

Ulupalakua Series 
This series consists of well-drained soils on intermediate mountain slopes . . .  
These soils developed in volcanic ash and material weathered from cinders. They 
are moderately sloping to moderately steep (Foote et al. 1972: 122). 

Ulupalakua silt loam, 7 to 25 percent slopes (ULD) – This soil is on smooth 
intermediate mountain slopes. Included in mapping were small areas of Io and 
Kaipoioi soils. Also included were small, very steep areas...Permeability is 
moderately rapid. Runoff is slow, and the erosion hazard is slight (Foote et al. 
1972: 122). 

Uma Series 
This series consists of excessively drained, sandy soils on intermediate mountain 
slopes. . .  These soils developed in volcanic ash and material weathered from 
cinders.  They are on moderately sloping to very steep intermediate mountain 
slopes (Foote et al. 1972: 122-123). 

Uma loamy coarse sand, 15 to 40 percent slopes (UME) – This soil is on smooth, 
intermediate mountain slopes. Included in mapping were small areas of Puu Pa 
and Ulupalakua soils.  Also included were a few cinder cones and small areas of  
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rock outcrop. . .  Permeability is very rapid. Runoff is slow, and the erosion 
hazard is slight to moderate (Foote et al. 1972: 123). 

Uma loamy coarse sand, 40 to 70 percent slopes (UMF) – This soil is similar to 
Uma loamy coarse sand, 15 to 40 percent slopes, except for the slope. The erosion 
hazard is severe. Included in mapping were small areas of rock outcrop and 
cinder cones (Foote et al. 1972: 123). 

Uma rocky loamy coarse sand, 7 to 25 percent slopes (URD) – This soil is similar 
to Uma loamy coarse sand, 15 to 40 percent slopes, except that rock outcrops 
cover 5 to 10 percent of the surface.  Runoff is medium, and the erosion hazard is 
moderate. Included in mapping were small areas where there are few too many 
stones on the surface and in the profile (Foote et al. 1972: 123). 

Very Stony Land (rVS) 
This land type consists of areas where 50 to 90 percent of the surface is covered 
with stones and boulders. . .  The slope ranges from 7 to 30 percent. . .  On Maui 
this land type consists of young Aa lava that has a thin covering of volcanic ash 
that locally extends deep into cracks and depressions (Foote et al. 1972: 124). 

1.6.4 Interconnection Substation and Access Road 
Soils found in the Interconnection substation and associated access road consist of Io silt loam, 
7-25 percent slope; Kula loam; and Kamaole very stony silt loam, 3-15 percent slopes.  These 
have been described in Section 1.6.3 above. 
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Figure 5. Soil types within project area (aerial background courtesy of ESRI). 
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2.0 METHODS 

2.1 2007 PEDESTRIAN SURVEY

2.1.1 Wind Farm
The pedestrian survey was conducted by a five-person crew between 7 May 2007 and 3 June 
2007.  The study area, comprising approximately 1,450 acres, was defined by GIS shape files 
provided by CH2M Hill.  During the initial pedestrian survey, 20 m linear transect intervals 
were used between surveyors as they traversed the landscape from east to west.  Due to 
constraints of topography, vegetation, and visibility, however, the interval between crew 
members was changed to ca. 40 m with surveyors zigzagging to achieve a 20 meter interval.    

All cultural resources encountered were recorded on a standardized form developed for this 
project that was modified from forms used elsewhere in Kahikinui by Patrick Kirch and Lisa 
Holm.  The forms contained coded attribute information for each resource detailing its type, 
structural form, probable function, and wall construction.  The presence or absence of paving, 
formal entryways, hearths, pits, upright stones, coral, artifacts, midden, and lithics was also 
noted, as was the resource’s state of preservation, topographic setting, and physical dimensions.  
Locational information was recorded for each resource with handheld GPS (Garmin 60CSx and 
Trimble Geo-XT) receivers.  Digital photographs were taken of many of the more prominent 
resources, and brief verbal descriptions of each were recorded.   

2.1.2 Generator-Tie Line Corridor Survey 
Part of the project includes the construction of a 14.5 kilometer (9 miles) long Generator-Tie Line 
within a 30 meter (100 feet) corridor.  This Generator-Tie Line will originate at the wind farm in 
Auwahi and extended northwestward to its terminus in Wailea where it will connect with 
existing Maui Electric Company infrastructure.  A pedestrian survey along the Generator-Tie 
Line corridor was conducted on 21-22 May 2007 by two two-person crews; a fifth individual 
was stationed in a project vehicle to ensure personnel safety and to maintain intermittent 
contact with both teams.  Both crews began the survey at the apex of the proposed Generator-
Tie Line (an elevation of ca. 4,500 feet) and proceeded in opposite directions; one crew 
terminated their survey at the Pi‘ilani Highway immediately above the wind farm, while the 
other completed their survey at Highway 37 in Kula.  On 22 May 2007, both teams surveyed 
disparate portions of the Generator-Tie Line corridor between Highway 37 and its northwestern 
endpoint.  A survey interval of no more than 30 m was used along the full length of the 
Generator-Tie Line corridor, with surveyors zigzagging between the boundary and centerline to 
achieve full coverage. 

2.1.3 P paka Road Survey 
P paka Road was surveyed by two archeologists on 28-30 January 2008.  The road extends for 
approximately 4.8 miles from M kena gate (near 5145 Wailea Alanui Drive) up to Pi‘ilani
Highway just east of the ‘Ulupalakua Ranch Headquarters.  Proposed widening of the road was 
to be limited to the upper ca. 2.1 miles; the lower 2.5 miles were deemed wide enough to 
accommodate the anticipated traffic and was not designed to be widened.  The pedestrian 
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survey was limited to the upper 2.1 mile segment.  A corridor measuring approximately 30 to 40 
m (98 to 131 feet) wide was surveyed by a two member team, focusing on each side of the 
existing roadway. 

2.1.4 2007 Survey Constraints 
The survey area was characterized by moderate to steep slopes covered by a mix of native and 
introduced grasses, shrubs, and trees.  A number of areas were dominated by dense stands of 
koa haole and wiliwili, which frequently hampered the pedestrian survey.  Exotic grasses and 
shrubs such as kikuyu, glycine, and lantana also obscured the ground surface in many areas, 
impacting resource visibility and hence discovery.  Vegetation clearance during this phase of 
recording was not attempted, and it is likely that a number of features such as lava tubes, stone 
mounds, and low earth-filled terraces remain obscured that might otherwise be visible under 
more optimal conditions.  In a recent study, Holm and Kirch (2007) found a direct correlation 
between the effectiveness of pedestrian surveys and (1) the height of archaeological features 
above the earth’s surface and (2) the type/density of the surrounding vegetation.  The most 
intensive pedestrian surveys may fail to uncover low or minimally extrusive features, while 
dense vegetation may obscure even more substantial resources.  It was therefore assumed that a 
certain percentage of resources within Auwahi remain undiscovered, which highlighted the 
need for further investigation and more intensive recording within the project’s APE. 

2.2 2010 DETAILED RECORDING AND TESTING

The detailed recording and site testing phase occurred from 12 April 2010 through 3 September 
2010 with a field crew varying in size from five to ten archaeologists.  The field methods for the 
detailed recording and site testing phase initially consisted of relocating the previously 
identified resources from the 2007 inventory survey located within the APE for the proposed 
Auwahi Wind Farm project components (see Section 1.1 for a definition of the APE).   

The APE included 120 sites within the wind farm where the turbine pads and access roads are 
proposed, 66 sites along the P paka Road route which will be used for construction access, and 
48 sites along the proposed Generator-Tie Line route and the Interconnection substation and 
four sites along Pi‘ilani Highway where proposed adjustments are needed for access.  
Relocation of the sites was facilitated through the use of Trimble Explorer GPS units and the 
previously collected GPS data from the 2007 inventory survey.  Relocated sites were marked 
with pink flagging with their temporary site number designations written on the flagging in 
permanent marker to facilitate future recording.   

After all the sites were relocated, the field crews then began hand clearing the vegetation from 
the site areas so that each of the individual features could be more thoroughly examined and 
recorded.  Site clearing was accomplished with the use of hand tools (machetes and pruning 
clippers).  Once the site areas and individual feature components were cleared of vegetation, the 
detailed recording of the sites could commence. 

Detailed recording included the gathering of data sufficient to complete Archaeological Site and 
Feature Record Forms.  Data collection included observations on the nature of each feature and 
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site area which included interpretations as to their function.  This information is necessary for 
the significance evaluation of the various features.  Sub-meter accuracy GPS data was obtained 
for each individual feature at all the sites within the APE.  This allowed for the precise location 
of each feature in the event that project design changes were necessary and as a result 
significant features could be avoided as much as possible.  GPS readings were also collected for 
each site datum, as well as for diagnostic and collected artifacts, and subsequent test excavation 
units.  Site maps were prepared using tape and compass and/or the collected GPS reference 
data.  Representative detailed feature maps were also prepared using tape and compass or plan 
table and stadia rod.  Digital photographs were taken for each of the individual features, 
artifacts and site areas. 

Following the detailed recording, a representative sample of the resources within various 
project component areas were subjected to test unit excavations.  Test excavation units typically 
measured 1x1 meter in size and were excavated by 10 cm arbitrary levels within each of the 
observed stratigraphic layers.  Excavated soils were processed through 1/8-inch mesh screens 
and recovered constituents were sorted and bagged by level.  Special emphasis was placed on 
trying to recover radiocarbon samples for dating purposes.  Excavation level records were filled 
out for the various levels of each unit and were supplemented by digital photographs and 
sidewall profile data and illustrations.  Bag logs were used to inventory the collected materials 
from the excavation recovery and collected surface artifacts at the sites prior to transport to the 
Pacific Legacy lab facility in Kailua, Hawai‘i.  All units were backfilled at the end of excavation 
and unit locations were added to the previously prepared site and feature maps.  Updates to the 
site records were prepared documenting the excavations that occurred to the sites which were 
tested. 

Additional archaeological inventory survey was required in certain areas as a result of project 
design changes.  During the supplemental survey, crew members were spaced at transect 
intervals varying from 10 to 15 m wide to provide complete survey coverage within the new 
APE.  New survey area APE boundaries were based on the information and maps provided by 
Auwahi Wind Farm, LLC engineers and were supplemented with Trimble GPS shape files for 
the new project component changes.  This insured that the new APE areas were completely 
inventoried for cultural resources.  When newly identified resources were discovered, they 
were flagged, cleared and recorded following the methods which were described above.  

2.3 TERMINOLOGY USED IN RECORDING RESOURCES

Archaeological resources are commonly referred to as “sites” in Hawaiian archaeological 
surveys.  The term “site” is non-standardized and therefore problematic.  Some investigators 
use this term to refer to single architectural elements, while others lump multiple architectural 
features into a single “site.”  We avoided the use of this term by using the concept of the 
archaeological feature as our basic unit of recording.  An archaeological feature is a spatially 
discrete unit, made up of two or more single architectural components such as pavements or free-
standing walls.  Examples of features include stone-walled enclosures, C-shaped stacked stone 
structures, and stone-faced terraces.  When one or more features are contiguous, as in a multi-
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chambered structure, we call this a compound structure.  Such compound structures are relatively 
rare in Hawaiian landscapes, and most typically consist either of religious structures (heiau) or 
chiefly (ali‘i) residences.  Frequently, a number of individual features and compound structures 
may be found spatially clustered together; these clustered features are usually assumed to be 
temporally and/or functionally related, and hence such groupings are referred to as feature 
complexes or sites.  Feature complexes are often comprised of structures that functioned as 
extended-family residences (kauhale), or as agricultural areas encompassing planting mounds, 
terraces, and/or field system boundary walls.  Functionally disparate features are also 
sometimes found clustered together, as in the case of a residential complex with an associated 
family shrine or temple and household garden area.   

Single architectural components, features, compound structures, and feature complexes (sites) 
were numbered sequentially as they were encountered in the course of pedestrian survey.  The 
prefix AWF was used to refer to the “Auwahi Wind Farm” project; features were numbered in 
the order they were encountered and logged into our recording system.  Individual (“stand 
alone”) features received a single number, as did clusters of features when these clearly formed 
a feature complex.   

2.4 PRIMARY FEATURE TYPES

Features were assigned a “basic feature type” according to a classification developed over more 
than a decade of field research in the Kahikinui region of southeast Maui by members of the 
Oceanic Archaeology Laboratory at the University of California, Berkeley.  In the case of feature 
complexes, more than one basic feature type may be recorded for the complex.  The most 
common feature types occurring in the Auwahi study area are found below.  

Stone mound: a heap or mound of artificially placed stones, often size-sorted, and 
typically ranging between 0.5-2.0 m in diameter.  The functions of such mounds are 
difficult to determine based on surface survey alone, but many of these could potentially 
indicate human burials.

Free-Standing Wall: a stacked or core-filled wall not otherwise part of a structure, often 
running for some distance over the landscape.  Many such walls were constructed 
during the cattle-ranching period beginning in the later 1800s.  

Terrace: A level surface, usually rectangular in plan view, constructed on sloping terrain 
with retaining walls on the front and sides.  Terraces may be either stone-filled or earth–
filled and their functions were variable, encompassing agricultural, residential, and 
ritual activities. 

Platform: A level surface, usually square or rectangular in plan view, constructed with 
four free-standing retaining walls and filled with cobble or pebble-sized stones.  
Typically, platforms were used as formal burials or occasionally as boundary or 
territorial markers. 
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Shelter: This is perhaps the most prevalent feature category, encompassing considerable 
variation in architectural style.  Shelters have constructed stone walls (either stacked or 
core-filled) defining at least one side, but are typically less formal in plan view than 
enclosures (see below).  In Auwahi as elsewhere in Kahikinui, common types of shelters 
include C-shapes, L-shapes, and linear shelters (usually adjoining a terrace).  Their 
functions are most commonly residential, and several shelters are often found together 
making up a residential or feature complex. 

Enclosure: These structures are defined by enclosing walls on at least three and usually 
four sides; they may or may not incorporate a formal entryway (“doorway”).  Their plan 
views include rectangular, square, circular, and U-shaped varieties.  Most often, such 
features are of residential function, although they can include agricultural and ritual 
functions as well. 

2.5 FEATURE FUNCTION

As features and complexes were recorded, they were assigned a “probable function” 
corresponding to one or more of the following categories: (0) not determined, (1) 
residential/habitation, (2) agricultural, (3) ritual/ceremonial, (4) burial, (5) boundary 
marker/land division, and (6) special purpose/other.  The assignment of a feature to a 
particular functional class was based upon accumulated knowledge of the archaeology of the 
Kahikinui, predicated on the results of long-term excavation projects undertaken by the Oceanic 
Archaeology Laboratory (Kirch 1997, Coil 2004, Holm 2006) and by the State Historic 
Preservation Division (SHPD) (Dixon 2000).  It is important to stress that this is not a definitive 
statement about a feature’s actual past function, and these preliminary assessments are subject 
to revision based on additional information.  When appropriate, one or more functional 
attributes were assigned to a feature or complex. 
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3.0 BACKGROUND 

3.1 HISTORICAL BACKGROUND2

The place name Kahikinui has considerable significance in Polynesian and Hawaiian traditions. 
Literally, Kahikinui translates as “Great Tahiti” (Pukui, Elbert, and Mookini 1974:64). The name 
was most likely first applied in ancient times in commemoration of Tahiti Nui, perhaps by one 
of the famous Polynesian navigators who made the long voyage between the Society Islands 
and Hawai‘i. Like the island of Tahiti, Maui is also a double-volcano, and both islands have a 
low isthmus connecting smaller and larger mountain masses. On Tahiti, these two volcanic 
masses are named Tahiti Nui and Tahiti Iti. One of the original voyagers to Hawai‘i, perhaps 
sailing through the channel known as Ke Ala i Kahiki (“the road to Tahiti”), probably 
recognized the striking topographic similarity between Maui and the homeland Tahiti. It is 
probable that the name Kahikinui thus originally applied to the entire eastern half of Maui. 
Generations later, after the ruling chiefs had imposed their territorial land system, Kahikinui 
came to refer more narrowly to the specific moku or district facing towards the south: the 
ancient voyaging route from Kahiki.

The great nineteenth-century Hawaiian scholar Samuel M naiakalani Kamakau wrote the 
following text about the “Coming of the Gods,” which is to say the arrival of the first ancestors 
of the Hawaiian people: 

According to the mo‘olelo of K ne and Kanaloa, they were perhaps the first who kept 
gods (‘o laua paha n  kahu akua mua) to come to Hawai‘i nei, and because of their mana they 
were called gods. Kaho‘olawe was first named Kanaloa for his having first come there by 
way of Ke-ala-i-kahiki. From Kaho‘olawe the two went to Kahikinui, Maui, where they 
opened up the fishpond of Kanaloa at Lua-la‘i-lua, and from them came the water of Kou 
at Kaup  (Kamakau 1991:112).  

Another traditional reference to Kahikinui appears to the famous mo‘olelo or tradition of the 
voyaging chief La‘amaikahiki. La‘amaikahiki was a son of the famous Mo‘ikeha, who had 
sailed from Hawai‘i to Tahiti and dwelled in the land of Moaulanui kea, where La‘amaikahiki
was born. After Mo‘ikeha had returned to Hawai‘i and was living on Kaua‘i, he sent his son 
Kila to fetch La‘amaikahiki. After spending some time with his father Mo‘ikeha, La‘amaikahiki
decided to return to Tahiti, but first spent some time in Kahikinui on Maui. Fornander gives the 
following brief information: 

Laamaikahiki lived in Kauai for a time, when he moved over to Kahikinui in Maui. This 
place was named in honor of Laamaikahiki. As the place was too windy, Laamaikahiki 
left it and sailed for the west coast of the island of Kahoolawe, where he lived until he 
finally left for Tahiti. It is said that because Laamaikahiki lived on Kahoolawe, and set 
sail form that island, was the reason why the ocean to the west of Kahoolawe is called 
“the road to Tahiti.” (Fornander 1916:128). 

                                                     
2 This section incorporates some material previously published in Kirch (1997). 
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Aside from these accounts, however, Kahikinui is virtually ignored in the Hawaiian pre-Contact 
traditions, and the moku seems to have largely been a kua‘ ina or “back country” land shunned 
by the ruling chiefs. Maui king Kekaulike made the adjacent moku of Kaup  his primary 
residence in the 1700s, building several major heiau there (Kamakau 1961:66). However, Kaup ,
which supported a substantial dryland field system, is considerably more fertile than Kahikinui.   

The written documentary sources of the post-Contact era are also scanty compared with other 
parts of the island. The first European explorer to sail along the southeast Maui coast was Jean-
François de Galaup de la Pérouse, in command of the French frigates Boussole and Astrolabe. On
May 28, 1786, La Pérouse’s ships sighted the snow-covered summits of Hawai‘i Island and soon 
after, that of Haleakal . La Pérouse wrote that “the island of Maui looked delightful,” and he 
directed his ships to coast it one league offshore. His sea-weary crew was enthralled with 
“waterfalls tumbling down the mountainside into the sea,” as they passed K pahulu and Kaup
(Dunmore, ed., 1994:80). But this idyllic landscape was soon replaced as “the mountains 
receded towards the interior of the island.” 

We saw no more waterfalls, the trees were fairly sparsely planted along the plain, and 
the villages, consisting only of 10 or 12 huts, were quite distant from each other. Every 
moment made us regret the country which we were leaving behind, and we only found 
shelter when we were faced with a frightful shore, where the lava had once run down as 
waterfalls do today in the other part of the island (Dunmore, ed. 1994:82). 

La Pérouse dropped anchor off the small fishing village of Keone‘ ‘io, in Honua‘ula District. He 
went ashore the next day, giving us one of the first accounts of traditional Hawaiian houses on 
Maui. Along the Kahikinui shoreline, however, the French explorer reported only small 
“villages” of 10-12 huts along the shore. This absence of settlement is at odds with 
archaeological evidence for a fairly large and dense population in Kahikinui in pre-Contact 
times. However, this population was largely concentrated in an upland zone above about 300 m 
(984 feet) elevation. The immediate coastal strip may have been used only intermittently for 
fishing and shellfish gathering. It is possible that La Pérouse observed only the intermittently-
utilized coastal residences (mistaking these for “villages”) of a population that resided 
primarily in the uplands, where their main gardens and temples were located.  

The population of Kahikinui at the time of European contact must be estimated based on 
archaeological evidence (Kirch 2007). As throughout the archipelago, the introduction of 
Western diseases—for which the Native Hawaiians had little or no resistance—led to massive 
depopulation. In addition, there was out-migration from marginal moku such as Kahikinui to 
areas such as L hain . Early missionary census figures from the period 1831-36 portray a small 
population in relation to other parts of Maui. In the 1831-32 census of Maui, Kahikinui District 
was reported to have 517 occupants out of an island-wide total of 35,062 (Schmitt 1973:18, 
Appendix A). By 1836 this population had declined to 447 out of a total of 24,195 (1973:36, 
Appendix C). While it is possible that the Protestant missionaries who undertook these censuses 
may have underestimated the largely Catholic population of Kahikinui, they nonetheless had 
the overt support of the local Government authorities, such as konohiki, and therefore such 
underestimation is unlikely. Coulter, who made an extensive study of the 1853 Government 
census and its geographic distribution, observed that “the districts of Kaup  and Kahikinui, 
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dissected uplands of little rainfall on the lee side of Mount Haleakal , were almost uninhabited” 
by that time (1931:23). His map (1931, fig. 8) indicates a population of no more than 50 persons. 

Kahikinui has always been something of a hinterland, a kua‘ ina, not only environmentally but 
culturally. Not surprisingly, Kahikinui was a major refuge for Native Hawaiians who had 
adopted the Catholic faith in the first half of the nineteenth century, a time when the official 
(and exclusively legal) religion of the islands was the Congregational Protestant denomination 
introduced by the missionaries of the American Board of Commissioners for Foreign Missions. 
High chiefess Ka‘ahumanu, Kuhina Nui (“Regent”) of the Kingdom during the reign of 
Kamehameha II and the early part of reign of Kamehameha III, adopted this new religion 
following the famous ‘ai noa of 1819 after the death of Kamehameha I. She appointed Hiram 
Bingham as a new kind of Kahuna Nui or “high priest” (Sahlins 1992:67-68). Successive attempts 
by French Catholics to establish a mission in the islands between 1826 and 1840 were met by 
varied forms of hostility and outright aggression, to which the French responded at times with 
gunboat diplomacy (Kuykendall 1938:137-47).  

Precisely when the Native Hawaiian population of Kahikinui was converted to the Catholic 
faith seems not to be recorded (the first “official” mission on Maui dates to 1846). A thatched 
church (hale pili) was constructed at the site of the present St. Ynez Church ruin in Nakaohu 
sometime during the late 1830s (Ashdown 1973:6). The leader of the Kahikinui Catholics was 
Helio Kaiwiloa (sometimes recorded as Koa‘eloa [e.g., Anon. 1963]), known also as the “Apostle 
of Maui” (Bartholomew 1994:19). According to Ashdown (1973:6), the first church was burned 
by local authorities, only to be quickly reconstructed. Helio Kaiwiloa and another fervent 
Catholic of Kahikinui, Simeon Kaoao, gained notoriety in 1843 with the infamous pa‘a kaula
(“tying with ropes”) incident. As recounted by Bartholomew,

. . . the Protestant mission at H na notified the police that a small group of defiant 
Catholic women were congregating for prayer at Kahikinui. The police dutifully arrested 
them, tied them to each other with sennit, and marched them eastwards toward Wailuku, 
90 miles away. As word was passed along the route, other converts asked to be tethered 
to their fellow believers and joined the procession along Hana’s coast, dressed in their lei-
bedecked Sunday best. By the time they reached Wailuku a month later, their numbers 
had risen to over 100. The judge, seeing the futility of prosecuting such a large group, 
dismissed the charges (1994:19). 

After a legitimate Catholic mission had been established in the islands in 1846, the Kahikinui 
congregation practiced its faith openly. The diary of Father Modest Favens (also known as 
Pekelo) records that on May 1, 1846 he arrived “in early morning at Kahikinui by trail along the 
seashore. Mass and prayers. Examination of catechumens . . . baptize 15 children on the spot” 
(Schoofs 1978:265). In July of that year Father Favens also reported that Kahikinui had “a nice 
little chapel [St. Ynez] flanked by a cottage for the priest” (1978:278). Schoofs continues: 

Legend has it that catechist Helio Kaiwiloa was responsible for having the people of 
Kahikinui erect these buildings. Kahikinui was not a ‘regular’ village where people lived 
close together. Its pili-grass cottages were spread out far and wide under trees and 
shrubs. Nevertheless at one time Kahikinui, which was the birthplace of catechist Simeon 
Kaoao, who donated part of his property to build a school, was a devout community. It is 
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here that Simon came back to die in December, 1846, after guiding Father Favens through 
the district (1978:278). 

A major event that took place sometime during the 1830s-40s was the construction of the 
“Hoapili Trail”, the coastal route that runs through Honua‘ula and Kahikinui and on to Kaup .
The curbstone-lined trail, about 2 m wide and with well-constructed causeways where it crosses 
depressions in the lava or small stream channels, was constructed by Native Hawaiians who 
had been sentenced for violating the laws against theft, adultery, drinking, and so forth, first 
issued as edicts by Governor Hoapili around 1826, and later codified in the penal code adopted 
by King Kamehameha III in 1835 (Kuykendall 1938:136, 163). Such offenders provided the 
principal labor source for road building both on Maui and Hawai‘i Islands (Apple 1965:45). The 
missionary Henry T. Cheever traveled along the Hoapili Trail in the late 1840s, and described it 
as follows: 

 Yet it is a way not devoid for interest and novelty, especially that part of it which 
runs from Honuaula to Kahikinui and Kaupo; for it is a road built by the convicts of 
adultery, some years ago, when the laws relating to that and other crimes were first 
enacted, under the administration of the celebrated chief Hoapili, in whom was the first 
example of a Christian marriage. 

 It is altogether the noblest and best Hawaiian work of internal improvement I 
have anywhere seen. It is carried directly over a large verdureless tract, inundated and 
heaved up by an eruption from the giant crater of Hale-a-ka-la; and when it is considered 
that it was made by convicts, without sledge-hammers, or crowbars, or any other 
instrument but the human hands, holding a stone, and the Hawaiian Oo, it is worthy of 
great admiration (Cheever 1851:105). 

No series of events could have had more sweeping consequences for the Native Hawaiian 
people than those culminating in the Mahele of 1848-52. This series of government acts imposed 
upon the islands a Western, allodial system of land tenure, resulting in the end of the old chiefly 
regime (Kirch and Sahlins 1992; Kame‘eleihiwa 1992).  That Kahikinui itself was a moku, and not 
simply an ahupua‘a as some have incorrectly stated, is made clear in the Indices of Awards
(1929:13), where “Ka Moku” of Kahikinui is included in the listing of Government Lands. Prior 
to the Mahele, the greater part of the district of Kahikinui was the personal estate of Prince Lot 
Kamehameha, later to become King Kamehameha V. The Indices of Awards further notes that: 

. . . by action of the Privy Council on Aug. 29, 1850, as recorded on page 423 of Vol. 3 of 
Privy Council Records, a Resolution was passed for his [Lot's] relief as follows: 
“Resolved that in consideration of the relinquishment of ‘Kahikinui’ on East Maui, by Lot 
Kamehameha to the Government in former division of lands, the Minister of the Interior 
is hereby authorized to grant Royal Patents to Lot for his lands, said to be eighteen in 
number, without further division or commutation” (Commissioner of Public Lands 
1929:7-8). 

Thus, by giving over the greater part of Kahikinui moku to the Hawaiian Government for its 
purposes, Lot Kamehameha retained clear title to his other ahupua‘a holdings throughout the 
Kingdom.
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The westernmost ahupua‘a of Kahikinui, Auwahi, although part of the larger moku was not 
included among the lands deeded by Lot Kamehameha to the Government during the Mahele. 
Rather, this ahupua‘a was awarded to Princess Ruta (Ruth) Ke‘elikolani (L.C.A. 7716, Royal 
Patent 7791), half-sister of Lot Kamehameha, and great grand-daughter of Kamehameha I. 
Later, Auwahi would become part of the holdings of ‘Ulupalakua Ranch. Princess Ruth may 
have considered Auwahi to be more valuable land than the eastern part of Kahikinui given to 
her half-brother Lot. There is some evidence to suggest that Auwahi had a large and dense 
inland population. The coastal settlement at Makee (also known as “Ranch Beach”) contains the 
largest house sites in the entire Kahikinui District, and was probably the chiefly center for the 
entire moku. It is likely that Ruth’s konohiki resided at Makee during the mid-20th century. Two 
historic grave sites on the lava ridge overlooking the Makee settlement, both incorporating 
coral-lime mortar, may be burials of individuals who resided at Makee during Ruth’s tenure. 

Virtually no commoners or maka‘ inana of Kahikinui received lands during the Mahele. Aside 
from the granting of the several ahupua‘a to Lot Kamehameha and Ruta Ke‘elikolani (see 
above), only a single maka‘ inana submitted a claim to the Lands Commission. This was 
Makaole of Luala‘ilua ahupua‘a, who submitted his claim for two house sites, and various 
garden plots, as well as salt-collecting areas on the coast (Commissioner of Public Lands 1929, 
L.C.A. 5404; Native Register 6:286, Foreign Testimony 8:227, Native Testimony 5:360, Archives 
of Hawai‘i). Why it was that others did not submit claims is not known. Possibly their status as 
Catholics could have mitigated against them in the eyes of staunch Protestant members of the 
Lands Commission such as David Malo.  

Lot Kamehameha’s transfer of Kahikinui to the Kingdom had an unintended consequence. 
Since the entire moku was now Government land, there was no reason for dispute over the 
boundaries of its individual ahupua‘a subdivisions. Thus, when the Boundary Commission later 
carried out its important task of taking testimony from local residents regarding the specific 
divisions between ahupua‘a throughout the Kingdom, they simply passed over Kahikinui. This 
left a gap in our knowledge of the cultural landscape of Kahikinui. Today, we know only that 
there were eight named subdivisions within Kahikinui, but it is not certain that all of these had 
the status of ahupua‘a. Some may have been smaller ‘ili segments of ahupua‘a. From west to east, 
these named land units are: Auwahi, Luala‘ilua, Alena, K papa, Nakaohu, Nakaaha, 
Mahamenui, and Manawainui. Most maps indicate that the eastern boundary of Kahikinui was 
Wai‘ pai Gulch, with the land of Nakula lying in Kaup  (e.g., Hawai‘i Territory survey, 1929, 
1” = 5000’).  

A physician, Dr. James Rae, provides a rare account of a trip through Kahikinui District in 1853 
(Rae, Ms.). Leaving Kaup , Dr. Rae “came on about seven miles to the house of Makaole,” at 
Luala‘ilua Hills. He ate a meal of sweet potatoes with Makaole’s family, and described several 
groups of travelers passing by, including a woman carrying two turkeys and a pig, and another 
with a load of watermelons. Rae observed that “here and there are patches suited to the sweet 
potato and Kalo.” His description of Makaole’s house provides a glimpse of household life at 
mid-century:

Makaole’s house very comfortable, about 20 by 28 [feet]. The family were all seated 
under a tree on a spot where the stones had been cleared away and the space covered 
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with dry grass. In a corner of the sort of wall thus formed a fireplace and hanging on the 
tree, their calabashes. They were just removing the pot from the fire containing a fowl in 
fragments and asked me to partake which I did with sweet potatoes. . . . There was a 
small square spot within the entrance covered with coarse mat. The rest well matted. The 
third of the house which I slept raised a little by the mats. I counted ten besides the upper 
fine one 8 x17. The woman made a calico curtain, purple and pink, thrown down at 
night. Strings stretched across with great abundance of Kapas. They covered me with 
two, a blanket & many articles of clothing in good order & ditto quality (Rae, Ms.). 

The small Native Hawaiian population resident in Kahikinui declined rapidly after the Mahele; 
St. Ynez Church itself was evidently abandoned sometime in the 1860s. Cattle ranching began in 
Kahikinui in the early 1870s. A Portuguese rancher by the name of Pico (sometimes indicated as 
“Paiko”) obtained a lease from the Hawaiian Government, and was running cattle in Kahikinui 
in the 1870s and 80s. As a boy, E. D. Baldwin visited Pico’s ranch house in Kahikinui while 
assisting with the Government survey. In October of 1881, Baldwin recounts “packing all of our 
drinking water from Paiko’s tanks”, and visiting “Paiko’s wind-mill . . . located below 
Luala‘ilua Hills, about a mile back from the sea” (Baldwin, Ms.). By the turn of the century a 
small independent Kahikinui Ranch was operating out of Kahikinui House, which still stands 
northeast of St. Ynez Church. According to Mr. Pardee Erdman of ‘Ulupalakua Ranch (pers. 
comm., June 7, 1996), Kahikinui House was constructed by two Portuguese ranchers, Enos and 
Feirrera, who hauled the timber up from Nu‘u Landing. Erdman said that the house was meant 
to be constructed in Mahamenui, where Enos and Feirrera had a 118-acre exclusion (indicated 
on Territorial tax map dated May 1934 as “Grant 2824,” Zone 1, Section 9, Plat 2), but was built 
in Nakaohu instead. Enos and Feirrera reportedly sold Kahikinui Ranch to Dr. James Raymond 
who reacquired ‘Ulupalakua Ranch (Raymond married Phoebe K. Dowsett, widow of Charles 
Makee and daughter-in-law of Captain James Makee [founder of ‘Ulupalakua Ranch], in 1898).  

Following the overthrow of the Hawaiian Kingdom in 1893 and annexation of the islands by the 
United States in 1900, considerable interest arose in the idea of making rural lands available for 
resettlement by Native Hawaiians. Prince Jonah K hi  Kalaniana‘ole was the main impetus 
behind the Hawaiian Homes Commission Act of 1920 (Daws 1968:297-98) through which 
certain tracts of former Government lands (then become Territorial lands) were to be turned 
over for the benefit of Native Hawaiians. Kahikinui (excepting the ahupua‘a of Auwahi and 
Manawainui) was among these newly-designated Hawaiian Home Lands. Rather than being 
immediately resettled, however, Kahikinui continued to be leased for cattle ranching, primarily 
to ‘Ulupalakua Ranch and later to several other Maui ranchers.  

3.2 PREVIOUS ARCHAEOLOGICAL RESEARCH IN KAHIKINUI

The first comprehensive efforts to record archaeological sites throughout the Hawaiian Islands 
began in the 1920s and 30s, under the auspices of the Bernice P. Bishop Museum in conjunction 
with Yale University (Hiroa 1945). In 1929, Winslow Walker, a Yale University-Bishop Museum 
Fellow, was assigned the task of surveying the archaeological sites of Maui Island (Hiroa 
1945:57; Walker 1931). Walker followed the precedent set by Kenneth Emory, Wendell Bennett, 
Gilbert McAllister, and others of focusing primarily on the largest monumental stone 
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constructions, principally heiau. With limited time and resources to cover an entire unmapped 
island, Walker inquired of Native Hawaiian informants regarding the ruins of known heiau. In 
Kahikinui, he was guided to a number of temple ruins, mapping some with compass-and-tape. 
Within Auwahi specifically, Walker recorded only a single heiau (Site 187) at Makee. Walker’s 
manuscript was never published, but remains on file in the Bishop Museum Archives. Sterling 
(1998) incorporated much of Walker’s information into her overview of Maui sites.  

Beginning in 1950, archaeology in Hawai‘i entered a new phase under the impetus of Kenneth 
P. Emory of the Bishop Museum. Emory, joined by colleagues Yosihiko Sinoto and William J. 
Bonk, commenced a program of stratigraphic excavations through the archipelago.  However, 
only a single site in southeast Maui was investigated during this period, a small cave in 
Mahamenui, tested by Emory in 1961. Emory did not write a report on this excavation, but 
based on his field notes Chapman and Kirch (1979:19) summarized his findings. 

In the 1960s, the settlement pattern approach was introduced to Polynesian and Hawaiian 
archaeology, largely through the efforts of Roger C. Green. Through a settlement pattern 
approach, a more complete understanding of the past could be achieved, both in terms of how 
people adapted to and used their natural environment, and how they spatially organized their 
daily lives with distinctive social and cultural patterns. In 1966, Peter S. Chapman, a graduate 
student at Stanford University and affiliate of the Bishop Museum, set out to apply a settlement 
pattern study in Kahikinui District. Chapman focused on the two ahupua‘a of K papa and 
Nakaohu in central Kahikinui. Although Chapman’s team fell short of achieving his initial goal 
of 100 percent coverage of both ahupua‘a, a large part of the mauka region was mapped, as well 
as the entire coastal strip. A total of 544 sites were recorded and mapped. A preliminary 
“settlement pattern map” of these was compiled by William Kikuchi, based on detailed plane-
table-and-alidade survey maps by P. V. Kirch and W. Kikuchi. Tragically, Chapman fell ill not 
long after the 1966-67 fieldwork was completed, and was unable to work up his results.  

During the 1970s and 80s, Kahikinui was ignored or bypassed by archaeologists, even though 
the pace of archaeological research accelerated greatly in Hawai‘i during this time. In the mid 
1990s, several serendipitous events led to a resurgence of interest in the archaeology of 
Kahikinui. A major factor was the grass-roots organizing of Ka ‘Ohana o Kahikinui, which 
advocated for the return of that part of the vast moku controlled by the Department of Hawaiian 
Home Lands to Native Hawaiian control. As the Department of Hawaiian Home Lands began 
to plan for the possibility of facilitating resettlement in the region, it entered into discussions 
with the State Historic Preservation Division regarding archaeological sites. An aerial 
reconnaissance survey of portions of the upland zone was carried out by Cultural Surveys, 
Hawai‘i in 1994 (Hammatt and Folk 1994). Their survey, although extremely limited in new 
data presented, reinforced the earlier findings of the 1966 Chapman survey that archaeological 
remains were abundant in certain parts of this zone. At about the same time, a narrow corridor 
paralleling Highway 31 was surveyed by Conrad Erkelens of International Archaeological 
Research Inc. (1995), for a possible geothermal powerline through Kahikinui. Erkelen’s survey 
likewise indicated a high density of archaeological features. 
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In 1995, P. V. Kirch began to explore the possibility of reactivating and extending the 1966 
Chapman settlement pattern survey. Kirch had been a member of the 1966 Bishop Museum 
survey team, and had been given copies of Chapman’s notes and maps by Chapman’s widow. 
In 1995, Kirch returned to K papa-Nakaohu with his students from the University of California, 
Berkeley, in order to re-check and evaluate the quality of the 1966 data. As a result, an 
additional 462 archaeological sites were added to the database for these two ahupua‘a (Kirch and 
Van Gilder 1996).  Kirch subsequently applied for research support from the U. S. National 
Science Foundation, which funded two successive grants that allowed Kirch to continue his 
field investigations in the Kahikinui region from 1996 through 2000. One outcome of this phase 
of research was the investigation of several household complexes, reported in the doctoral 
dissertation of Van Gilder (2005). 

At roughly the same time, the Department of Hawaiian Home Lands contracted with the State 
Historic Preservation Division to survey and study sites that might be affected by the 
Department’s plans to open up parts of the Kahikinui uplands to resettlement by Native 
Hawaiians. This program was under the direction of Boyd Dixon. Dixon’s team intensively 
surveyed a large area in the upper elevation zones of K papa, Nakaohu, and Nakaaha ahupua‘a.
Dixon’s group also carried out test excavations in a large number of these sites, providing 
significant information on the age and function of these features. The comprehensive results of 
this research into the upland regions of the K papa-Nakaohu area within central Kahikinui were 
reported by Dixon et al. (2000).  

A third archaeological team also began work in the Kahikinui district in the late 1990s, under 
the direction of Michael Kolb of Northern Illinois University (NIU). Kolb had a long-term 
interest in the heiau of Maui Island, the topic of his doctoral dissertation at UCLA. With grant 
support from the National Science Foundation, Kolb in 1996 began a three year study of the 
heiau of Kahikinui. A full report of his investigations has not yet been completed. However, a 
preliminary summary of his Kahikinui heiau study was published (Kolb and Radewagen 1997). 
Kolb also published a list of his radiocarbon dates from Kahikinui and other Maui heiau (Kolb 
1992).  

The U. C. Berkeley, State of Hawai‘i Historic Preservation, and NIU (Kolb) teams all worked in 
fairly close collaboration during the period between 1995-1999, sharing research methods and 
results. Kirch (1997) edited a volume of preliminary reports on these coordinated research 
endeavors, intended primarily to disseminate results to a general public audience.  

In 2001, the U. C. Berkeley archaeology team under the direction of Kirch initiated a new phase 
of investigations supported by the National Science Foundation’s program of Biocomplexity in 
the Environment. This program is explicitly multi-disciplinary, and engaged ecologists, soil 
scientists, demographic modelers, paleobotanists, and others to join with archaeologists in 
enhancing understanding of how pre-Contact Hawaiians had adapted to the constraints of 
leeward dryland regions in the islands. The two major study areas for this project were 
Kahikinui and Kohala on the island of Hawai‘i. With funding from this program, Kirch 
expanded his team’s investigations of Kahikinui into the areas of Mahemenui and Manawainui. 
Major contributions from this project include studies of the relationship between substrate age 
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and indigenous Hawaiian land use (Kirch et al. 2004; Vitousek et al. 2004), and the impact of 
intensive farming on soil nutrient status (Hartshorn et al. 2006; Kirch et al. 2005). Two doctoral 
dissertations at U. C. Berkeley, by Coil (2004) and Holm (2006), also report results partly 
supported by the NSF Biocomplexity in the Environment program.  

The U. C. Berkeley research team under the direction of Kirch has continued its investigation of 
the archaeology of Kahikinui and southeast Maui continuously since 1995. Topics investigated 
by this team have included the distribution, orientations, and chronology of heiau (Kirch 2004; 
Kirch and Sharp 2005), agriculture and subsistence in this leeward region (Coil and Kirch 2005; 
Kirch et al. 2005), the paleodemography or population history of the region (Kirch 2007), fishing 
and marine exploitation (Jones and Kirch 2007), petroglyphs (Millerstrom and Kirch 2005), and 
methodological problems of site visibility and discovery (Holm and Kirch 2007). 
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4.0 2007 PEDESTRIAN SURVEY RESULTS 

4.1 WIND FARM

Between 7 May 2007 and 3 June 2007 a pedestrian survey of the Auwahi Wind Farm parcel was 
conducted resulting in the discovery of 553 cultural resources (Tables 1 and 2; Figures 6 and 7).  
It was noted in Section 2.3 that the basic unit of recording during the surface survey was the 
archaeological feature: spatially and functionally discrete units composed of two or more single 
architectural components such as pavements or free-standing walls.  Some of the most common 
feature types include shelters, enclosures or stone-filled terraces.  Such features made up the 
majority of the resources discovered in the Auwahi Wind Farm parcel, representing 57% of the 
total number of resources recorded (Table 1).  Site complexes, or spatially clustered and/or 
functionally related resources, made up 24% of the total; single components such as walls and 
isolated mounds made up 14%; and compound structures such as heiau or extended habitation 
structures comprised the remaining 5%. 

Table 1. Wind Farm Cultural Resources (N=553) 

Architecture Code No. Percent

Single architectural component 77 13.9%

Feature 315 57.0%

Compound structure 27 4.9%

Site complex 134 24.2%

Total Recorded: 553 100.0%

Based upon previous research and test excavation conducted throughout central and eastern 
Kahikinui, the probable function of many of these resources could be inferred given their 
morphology, size, position in the landscape, and relation to other features.  By examining those 
variables, 43% of the resources recorded in the Auwahi Wind Farm parcel could be interpreted 
as permanent or temporary residential features (Table 2; Figure 7).  Typically, such features are 
found to cluster in residential complexes (kauhale), with each feature serving as a spatially and 
functionally distinct unit analogous to a “room” within a modern western dwelling (Holm 2006; 
Kirch 1997). 

Agricultural features and complexes, which were found to comprise approximately 12% of all 
resources recorded, were less abundant than anticipated.  Extensive systems of terraces and 
agricultural boundary walls (kuaiwi) associated with prehistoric dryland planting have been 
noted elsewhere in Kahikinui (Holm 2006), though few of these were observed in Auwahi.  This 
pattern may in part have been due to survey constraints; most agricultural features are 
unobtrusive and easily obscured by dense vegetation or disturbed by cattle and other surface 
disturbances.  It is also possible that agricultural practices in pre-Contact Auwahi centered on 
“invisible agriculture” (agricultural practices that left few or no surface remains) in soil-filled 
swales that required little formal construction or land alteration.  
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Figure 6. Wind Farm cultural resources found in 2007.
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Figure 7. Functional classes of cultural resources in the Wind Farm (2007).
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Table 2. Functional Classes of Cultural Resources Recorded Within the Wind Farm (N=553) 

Functional Class No. Percent

Agricultural 66 11.9%

Agricultural; Boundary marker/land division 1 0.2%

Agricultural; Special function 1 0.2%

Boundary marker/land division 5 0.9%

Burial 20 3.6%

Not determined 153 27.7%

Residential/habitation 236 42.7%

Residential/habitation; Agricultural 20 3.6%

Residential/habitation; Agricultural; Burial 1 0.2%

Residential/habitation; Agricultural; Ritual/ceremonial 1 0.2%

Residential/habitation; Burial 3 0.5%

Residential/habitation; Ritual/ceremonial 5 0.9%

Residential/habitation; Ritual/ceremonial; Burial 1 0.2%

Ritual/ceremonial 25 4.5%

Special function 15 2.7%

Total Recorded: 553 100.0%

In addition to residential and agricultural resources, a number of ritual/ceremonial resources 
were also recorded such as Native Hawaiian temples (heiau), shrines, and even isolated upright 
stones (p haku o K ne).  Features presumed to be burials and special-purpose features such as 
trails, lava tubes, and petroglyphs were also recorded, though these comprised only a small 
proportion of the total number of resources recorded.   

4.2 GENERATOR-TIE LINE CORRIDOR

On 21-22 May 2007 a pedestrian survey of the proposed Generator-Tie Line corridor resulted in 
the discovery of 29 resources, all of which were presumed to lie within areas of potential 
ground disturbance associated with the project (Tables 3 and 4; Figures 8 and 9).  The majority 
of these resources consisted of features (Table 3), however a number of single architectural 
components and site complexes were also recorded.  Of those resources that could be associated 
with a probable function, the majority (21%) again comprised habitation or residential features 
(Table 4). 



 FINAL - Archaeological Inventory Survey 
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 36 

Table 3. Proposed Generator-Tie Line Corridor Cultural Resources (N=29) 

Architecture Code No. Percent

Single architectural component 10 34.5%

Feature 14 48.3%

Compound structure 0 0%

Site complex 5 17.2%

Total Recorded: 29 100.0%

Agricultural features and complexes were found to be somewhat more numerous (10%) along 
the Generator-Tie Line corridor than within the wind farm, though ritual/ceremonial, burial, 
and special function features were found to be more consistent.  Only one cultural resource was 
recorded at an elevation greater than 1340 m (4400 feet) above sea level, which was consistent 
with findings from elsewhere in Kahikinui.  All other resources along the proposed Generator-
Tie Line corridor were noted below an elevation of 975 m (3200 feet), which likely corresponded 
to the pre-Contact forest zone and the upper limits of settlement distribution.  

Table 4. Functional Classes of Cultural Resources Recorded Along the Proposed Generator-
Tie Line Corridor (N=29) 

Functional Class No. Percent

Agricultural 3 10.3%

Agricultural; Boundary marker/land division 1 3.5%

Boundary marker/land division 3 10.3%

Burial 2 6.9%

Not determined 11 37.9%

Residential/habitation 6 20.7%

Residential/habitation; Agricultural 1 3.5%

Special function 2 6.9%

Total Recorded: 29 100.0%
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Figure 8. Generator-Tie Line Corridor cultural resources found in 2007.  
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Figure 9. Functional classes of resources along the Generator-Tie Line Corridor found in 
2007.
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4.3 P PAKA ROAD CORRIDOR

The pedestrian survey of the P paka Road corridor resulted in the discovery of 21 resources 
along either side of the existing road.  These resources are presumed to be located within the 
areas to be affected by the widening of the upper 2.1 miles of this roadway (Tables 5 and 6; 
Figures 10 and 11).  The majority of these resources consisted of single architectural components 
such as free-standing walls. 

Table 5.Cultural Resources Recorded Along the P paka Road Corridor (N=21) 

Architecture Code No. Percent

Single architectural component 14 66.7%

Feature 4 19.1%

Compound structure 2 9.5%

Site complex 1 4.8%

Total Recorded: 21 100.0

Table 6. Functional Classes of Cultural Resources Recorded Along the P paka Road Corridor 

Functional Class No. Percent

Agricultural 5 23.8%

Not determined 3 14.3%

Residential/habitation 3 14.3%

Special function 10 47.6%

Total Recorded: 21 100.0%
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Figure 10. Upper 2.6 mile portion of P paka Road Corridor cultural resources found in 2007. 
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Figure 11. Functional classes of cultural resources along Upper 2.6 mile portion of P paka
Road Corridor (2007).
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5.0 2010 DETAILED RECORDING AND TESTING RESULTS 

Due to the extreme drought conditions on Maui in 2010, visibility was excellent and far superior 
to that which was available during the initial pedestrian inventory survey in 2007.  As a result, 
additional features were identified in most of the original site areas often doubling or tripling 
the total feature counts which were observed during the 2007 pedestrian survey.  Site 
boundaries were expanded to incorporate the additional features when in close proximity to the 
originally recorded area.  This would occasionally result in two or more previously identified 
sites merging into one resource area.  When this occurred the newly combined site area was 
given all of the previous temporary site number designations so that tracking of the resources 
would be consistent (i.e., previously recorded Sites AWF-190 and AWF-310 were merged into a 
single Site AWF-190/310). 

In addition, when accessing the site areas occasionally newly identified features and sites were 
encountered which had not been previously identified due to the dense vegetation and poorer 
visibility in 2007.  These newly identified sites were given temporary site designations with a 
2010 prefix and letter designation to distinguish them from the sites identified during the 2007 
pedestrian survey (i.e., Site AWF-2010 A).  Modifications to the APE were implemented during 
the fieldwork to avoid some of the newly identified sensitive site areas and to accommodate 
engineering design changes.  This resulted in some of the originally recorded and tested sites 
and features that were initially within the APE being eliminated from the final APE.   

5.1 SUMMARY OF RESOURCES RECORDED 

A total of 238 sites were recorded during the 2010 fieldwork for the Auwahi Wind Farm project.  
Some of these represent individual features while others consist of feature complexes (related 
features in proximity to each other or on the same landform).  Of these, portions of 170 sites 
composed of more than 995 individual features, are located within or immediately adjacent to 
the APE.   

The features within the site areas represent a variety of resource types which can be grouped by 
functional category.  These include:

Agricultural 
Animal Husbandry 
Burial
Ceremonial
Habitation
Ranching
Transportation



 FINAL - Archaeological Inventory Survey 
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 43 

Each of these functional categories is summarized below; a tabulation of all of these resources is 
presented in Table 7; with their locations shown in Figures 12-29.  Appendix B presents a 
comprehensive data table for all attributes recorded and Appendix C presents individual site 
and feature forms for these resources.  It must be noted that many of the larger site complexes 
can have features reflecting more than one function (e.g., Site XX contains habitation, 
agricultural, and ceremonial features); however it is useful to summarize the recorded features 
by functional category.  In Table 7, sites listed as “in” have some (but not necessarily all) 
features located within the APE; those sites listed as “out” have no features within the APE. 

Table 7. Comprehensive Site and Feature List 

Project
Area

SIPH No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Feature
Site / Feature
Type

Possible Function
In/Out
of APE

W
in
d
Fa
rm

6813 037/038/040/041 14 Complex
Agriculture / Burial / Habitation /
Uncertain

Out

6814 042 1 Lava Tube Habitation Out

6815 045 2 Complex
Ceremonial / Habitation /
Transportation

In

6816 067/068 19 Complex Agriculture / Habitation / Uncertain In

6817 069 1 C Shaped Wall Habitation In

6818 070 1 Wall Ranching In

6820 089 7 Complex Agriculture / Habitation / Uncertain In

6821 091/092/093 8 Complex
Agriculture / Habitation / Transportation
/ Uncertain

In

6822 095 2 Complex Agriculture / Uncertain In

6823 096 4 Complex Agriculture / Habitation In

6824 098 14 Complex
Agriculture / Animal Husbandry /
Habitation / Uncertain

Out

6825 100 2 Complex Ceremonial / Habitation / Uncertain Out

6826 102 5 Complex Agriculture / Transportation / Uncertain Out

6827 106/108 38 Complex
Agriculture / Burial / Habitation /
Uncertain

In

6828 107 1 Wall Agriculture / Ranching In

6829 109 2 Complex Habitation In

6830 129 2 Complex Agriculture / Habitation In

6831 133 1 Stone Mound Uncertain Out

6832 141 2 Complex Agriculture In

6833 142 3 Complex Agriculture / Habitation / Uncertain In

6834 143 4 Complex Agriculture / Habitation In

6835 145 1 Lava Tube Burial / Uncertain Out

6836 155 3 Complex Agriculture / Habitation In

6837 166 1 Wall Uncertain In

6838 167/557 17 Complex
Agriculture / Burial / Habitation /
Uncertain

In

6839 168 4 Complex Agriculture Out

6840 176 21 Complex
Agriculture / Animal Husbandry /
Ceremonial / Habitation / Uncertain

Out

6841 180/546 8 Complex Agriculture / Habitation In
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Project
Area

SIPH No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Feature
Site / Feature
Type

Possible Function
In/Out
of APE

W
in
d
Fa
rm

6842 181 4 Complex Agriculture / Habitation In

6843 182/184 14 Complex Ceremonial / Habitation / Uncertain In

6844 183/185 5 Complex Habitation / Uncertain Out

6845 186 1 C Shaped Wall Habitation In

6846 187 1 Terrace Habitation Out

6847 188 1 Enclosure Habitation Out

6848 190/310 18 Complex Habitation / Uncertain In

6849 194 1 Terrace Ceremonial Out

6850 195 27 Complex
Agriculture / Ceremonial / Habitation /
Uncertain

Out

6851 197 4 Complex Habitation Out

6852 198/199 11 Complex Agriculture / Habitation / Uncertain Out

6853 200 6 Complex Agriculture / Habitation Out

6854 202 12 Complex Agriculture / Habitation / Uncertain Out

6855 204 5 Complex Agriculture / Habitation Out

6856 207 1 L Shaped Wall Habitation Out

6857 208 11 Complex Agriculture / Habitation / Uncertain In

6858 209 3 Complex Agriculture / Habitation Out

6859 211 3 Complex Agriculture / Habitation Out

6860 212 3 Complex Agriculture / Uncertain In

6861 213 4 Complex Agriculture / Uncertain In

6862 214 28 Complex Agriculture / Habitation / Uncertain In

6863 215 16 Complex
Agriculture / Animal Husbandry /
Habitation / Transportation / Uncertain

In

6864 216 15 Complex Ceremonial / Habitation / Uncertain In

6886 297 3 Complex Habitation Out

6887 305 4 Complex Habitation / Uncertain In

6888 306 1 U Shaped Wall Habitation In

6889 307 6 Complex Agriculture / Habitation / Uncertain In

6890 308 8 Complex Burial / Habitation / Uncertain Out

6891 309 8 Complex Agriculture / Transportation In

6892 322 15 Complex Agriculture / Habitation In

6893 323 2 Complex Agriculture In

6894 324 4 Complex Burial / Habitation / Uncertain In

6895 326 40 Complex Agriculture / Habitation In

6896 329 50 Complex Agriculture / Habitation In

6897 331 33 Complex Agriculture / Habitation In

6898 332 16 Complex Agriculture / Uncertain In

6899 335 10 Complex Agriculture / Habitation / Uncertain In

6900 346 1 C Shaped Wall Habitation Out

6901 349 1 C Shaped Wall Habitation In

6902 351 4 Complex Agriculture / Habitation Out

6903 353 4 Complex Habitation / Uncertain In
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Project
Area

SIPH No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Feature
Site / Feature
Type

Possible Function
In/Out
of APE

W
in
d
Fa
rm

6904 354 5 Complex Agriculture / Burial / Uncertain In

6905 356/361 3 Complex Habitation Out

6906 359/488 135 Complex
Agriculture / Ceremonial / Habitation /
Uncertain

In

6907 367 9 Complex Agriculture / Habitation / Uncertain Out

6908 391 7 Complex
Agriculture / Ceremonial / Habitation /
Uncertain

Out

6909 395 398 26 Complex
Agriculture / Burial / Habitation /
Uncertain

In

6910 423 thru 430 67 Complex Agriculture / Habitation / Uncertain In

6911 440 10 Complex Habitation Out

6912 441 11 Complex Agriculture / Burial / Uncertain Out

6913 442 9 Complex Agriculture / Habitation / Uncertain Out

6914 443 1 Wall Agriculture Out

6915 445 2 Complex Uncertain Out

6916 468 11 Complex Agriculture / Habitation / Uncertain Out

6917 480/481 10 Complex Agriculture / Habitation In

6918 489/491 5 Complex Habitation / Uncertain In

6919 495 8 Complex Agriculture / Habitation / Uncertain In

6920 499 1 Wall Habitation In

6921 501 3 Complex Agriculture / Burial / Uncertain In

6922 502 2 Complex Burial In

6923 503 6 Complex
Agriculture / Burial / Habitation /
Uncertain

In

6924 544 11 Complex Agriculture / Habitation / Uncertain In

6925 559 50 Complex Agriculture / Habitation / Uncertain In

6926 560 4 Complex Agriculture Out

6927 564 1 U Shaped Wall Habitation Out

6928 582 1 C Shaped Wall Agriculture Out

6929 583 2 Complex Habitation / Uncertain In

6930 584 42 Complex Agriculture / Uncertain In

6951 2010 A 8 Complex Burial / Habitation / Uncertain Out

6952 2010 B 1 Overhang Shelter Habitation In

6953 2010 C 7 Complex Burial In

6954 2010 D 16 Complex Burial Out

6955 2010 E 16 Terrace Agriculture Out

6989 2010 LL 3 Complex Agriculture / Uncertain In

6990 2010 MM 2 Complex Habitation / Uncertain Out

7026 2010 WWW 7 Complex Agriculture / Habitation / Uncertain In

7027 2010 AAAA 4 Complex Agriculture In

7028 2010 BBBB 3 Complex Agriculture In

7029 2010 CCCC 3 Complex Agriculture / Uncertain In

7030 2010 DDDD 2 Complex Uncertain In

7031 2010 EEEE 1 Modified Outcrop Agriculture In

7032 2010 FFFF 1 Wall Uncertain In
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Project
Area

SIPH No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Feature
Site / Feature
Type

Possible Function
In/Out
of APE

W
in
d
Fa
rm

7033 2010 GGGG 1 Terrace Agriculture In

7034 2010 HHHH 2 Complex Agriculture Out

7035 2010 IIII 5 Complex Agriculture / Burial In

7036 2010 JJJJ 2 Complex Agriculture In

7037 2010 KKKK 2 Complex Agriculture In

7038 2010 LLLL 4 Complex Agriculture In

7039 2010 MMMM 1 Platform Uncertain In

7040 2010 NNNN 1 Stone Mound Agriculture In

7041 2010 OOOO 4 Complex Agriculture / Burial / Habitation In

7042 2010 PPPP 6 Complex Habitation / Uncertain In

Total Features in Project Area: 1,136 Total Sites in Project Area: 120

P
pa

ka
Ro

ad

6931 585 8 Complex Ceremonial / Habitation / Ranching Out

6932 586 13 Complex Agriculture Out

6933 587 2 Complex
Agriculture / Animal Husbandry /
Habitation / Uncertain

Out

6934 588 7 Complex Agriculture / Uncertain Out

6935 589 1 Enclosure Ranching Out

6936 590/596 50 Complex
Agriculture / Burial / Habitation /
Ranching / Uncertain

Out

6937 591 2 Complex Agriculture In

6938 592 17 Complex
Agriculture / Habitation / Ranching /
Uncertain

In

6939 593 4 Complex Agriculture / Habitation / Uncertain In

6940 594 9 Complex Agriculture / Habitation In

6941 595 3 Complex Agriculture / Habitation In

6942 597 1 Wall Ranching In

6943 598 3 Complex Ranching / Uncertain Out

6944 599 1 Wall Ranching Out

6945 600 1 Wall Uncertain Out

6946 601 1 Wall Ranching In

6947 602 1 Wall Uncertain Out

6948 603 1 Wall Uncertain In

6949 604 1 Wall Ranching In

6950 605 1 Wall Ranching In

6956 2010 F 1 Enclosure Ranching In

6957 2010 G 4 Complex Uncertain In

6958 2010 H 1 Wall Ranching In

6959 2010 I 2 Complex Ranching / Uncertain In

6960 2010 J 1 Wall Ranching In

6961 2010 K 1 Wall Ranching In

6962 2010 L 2 Complex Agriculture In

6963 2010 M 1 Wall Ranching In

6964 2010 N 1 Enclosure Habitation Out

6965 2010 O 1 Wall Ranching In
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Project
Area

SIPH No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Feature
Site / Feature
Type

Possible Function
In/Out
of APE

P
pa

ka
Ro

ad

6966 2010 P 1 Cast Iron Tank Ranching In

6967 2010 Q 2 Complex Agriculture / Ranching In

6968 2010 R 3 Complex Agriculture In

6969 2010 S 1 Wall Ranching In

6970 2010 T 1 Wall Ranching In

6971 2010 U 1 Wall Uncertain In

6972 2010 V 2 Complex Habitation In

6973 2010 W 1 Enclosure Habitation Out

6974 2010 X 1 Wall Habitation In

6975 2010 Y 3 Complex Ranching / Uncertain In

6976 2010 Z 3 Complex Habitation / Uncertain In

6977 2010 AA 1 Wall Ranching In

6978 2010 BB 1 Wall Ranching In

6980 2010 CC P paka 1 Wall Ranching In

6996 2010 SS 2 Complex Agriculture In

7014 2010 KKK 28 Complex Agriculture In

7015 2010 LLL 12 Complex Agriculture In

7016 2010 MMM 102 Complex Agriculture / Habitation / Uncertain In

7017 2010 NNN 20 Complex
Agriculture / Ceremonial / Habitation /
Uncertain

In

7018 2010 OOO 1 Wall Ranching In

7019 2010 PPP 84 Complex Agriculture / Habitation / Uncertain In

7020 2010 QQQ 30 Complex Agriculture / Habitation In

7021 2010 RRR 4 Complex Agriculture In

7022 2010 SSS 26 Complex Agriculture / Habitation / Uncertain In

7023 2010 TTT 1
Barbed Wire
Fence

Ranching In

7024 2010 UUU 5 Complex Agriculture / Habitation / Ranching In

7025 2010 VVV 2 Complex Agriculture / Uncertain In

7043 M kena 1 2 Complex Habitation Out

7044 M kena 2 1 Terrace Uncertain In

7045 M kena 3 4 Complex Agriculture / Habitation / Uncertain In

7046 M kena 4 1 Enclosure Uncertain In

7047 M kena 5 1 Wall Ranching in

7048 M kena 6 1 Modified Outcrop Uncertain In

7049 M kena 7 2 Complex Habitation In

7050 M kena 8 2 Complex Habitation In

Total Features in Project Area: 503 Total Sites in Project Area: 66

G
en

Ti
e
Li
ne

6819 071/252/253 16 Complex Burial / Uncertain Out

6865 247 9 Complex Agriculture / Uncertain In

6866 249 4 Complex Agriculture / Habitation In

6867 250 1 Wall Ranching In

6868 251 1 Wall Agriculture Out

6869 254 3 Complex Habitation Out
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Project
Area

SIPH No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Feature
Site / Feature
Type

Possible Function
In/Out
of APE

G
en

Ti
e
Li
ne

6870 255 4 Complex Agriculture Out

6871 256 7 Complex Agriculture / Habitation Out

6872 258/259 5 Complex
Agriculture / Habitation / Ranching /
Uncertain

Out

6873 260/261 5 Complex Habitation / Uncertain Out

6874 262/263 1 Wall Ranching In

6875 264 1 Lava Tube Habitation Out

6876 265 1 Wall Ranching In

6877 266 7 Complex Agriculture / Ranching In

6878 267 3 Complex Agriculture In

6879 268 1 Wall Ranching In

6880 269 3 Complex Ranching In

6881 270/271 8 Complex Agriculture / Ranching / Uncertain In

6882 273/362 5 Complex Agriculture / Ranching In

6883 274/275 2 Complex Agriculture / Uncertain Out

6884 276 1 Stone Mound Agriculture / Ranching Out

6885 277 1 Stone Mound Agriculture Out

6976
2010 CC
Gen Tie Line

21 Complex Agriculture / Habitation In

6981 2010 DD 1 Wall Uncertain In

6982 2010 EE 1 Wall Uncertain In

6983 2010 FF 11 Complex Agriculture / Uncertain In

6984 2010 GG 8 Complex Agriculture / Habitation In

6985 2010 HH 13 Complex Agriculture / Burial / Uncertain In

6986 2010 II 1 Wall Uncertain In

6987 2010 JJ 7 Complex Agriculture / Habitation / Uncertain In

6988 2010 KK 12 Complex Agriculture / Habitation / Uncertain In

6995 2010 RR 7 Complex Agriculture In

6997 2010 TT 1 Modified Outcrop Agriculture In

6998 2010 UU 1 Modified Outcrop Uncertain In

6999 2010 VV 2 Complex Agriculture In

7000 2010 WW 1 Wall Agriculture In

7001 2010 XX 1 Stone Mound Agriculture In

7002 2010 YY 1 Stone Mound Agriculture In

7003 2010 ZZ 1 Stone Mound Agriculture In

7004 2010 AAA 14 Complex Agriculture In

7005 2010 BBB 2 Terrace Agriculture In

7006 2010 CCC 1 Stone Mound Agriculture In

7007 2010 DDD 1 Cleared Area Agriculture In

7008 2010 EEE 6 Stone Mound Agriculture In

7009 2010 FFF 3 Complex Agriculture In

7010 2010 GGG 2 Complex Agriculture In
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Project
Area

SIPH No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Feature
Site / Feature
Type

Possible Function
In/Out
of APE

G
en

Ti
e

Li
ne

7011 2010 HHH 2 Complex Ranching In

7012 2010 III 3 Complex Agriculture In

7013 2010 JJJ 1 Platform Ranching In

Total Features in Project Area: 206 Total Sites in Project Area: 48

Pi
`il
an

iH
w
y

6991 2010 NN 1 Wall Ranching In

6992 2010 OO 7 Complex
Agriculture / Burial / Ranching /
Uncertain

In

6993 2010 PP 26 Complex Agriculture / Burial / Uncertain Out

6994 2010 QQ 2 Complex Agriculture / Ranching In

Total Features in Project Area: 36 Total Sites in Project Area: 4
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Figure 12. Site location map of northern portion of Wind Farm.
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Figure 13. Site location map of central portion of Wind Farm. 
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Figure 14. Site location map of southern portion of Wind Farm. 



 FINAL - Archaeological Inventory Survey  
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 53 

Figure 15. Site location map of Interconnection Substation and NW End of Generator-Tie 
Line.
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Figure 16. Site location map of Substation Access Road and Transmission Line near Kula 
Highway.
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Figure 17. Site location map of Generator-Tie Line section between Figures 17 and 19.



 FINAL - Archaeological Inventory Survey  
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 56 

Figure 18. Site location map of Generator-Tie Line section between Figures 18 and 20.
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Figure 19. Site location map of Generator-Tie Line section between Figures 19 and 21.
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Figure 20. Site location map of Generator-Tie Line section between Figures 20 and 22.
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Figure 21. Site location map of Generator-Tie Line section between Figures 21 and 23.
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Figure 22. Site location map of southeastern end of Generator-Tie Line.
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Figure 23. Site locations along Pi‘ilani Highway. 
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Figure 24. Site location map of northwestern end of P paka Road.
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Figure 25. Site location map of P paka Road between figures 24 and 26.
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Figure 26. Site location map of P paka Road between Figures 25 and 27.
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Figure 27. Site location map of P paka Road between Figures 26 and 28.
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Figure 28. Site location map of P paka Road between Figures 27 and 29.
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Figure 29. Site location map of eastern end of P paka Road.
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5.1.1 Ceremonial/Religious Resources 
Pre-Contact ceremonial/religious features are represented by five “notched” heiau.  The term 
“notched” heiau is used by archaeologist to refer to a distinctive form of ceremonial structure 
that is a dominant form on the island of Maui, with only few examples of this form on other 
islands.  This descriptive term reflects that this form of structure is generally a rectangular 
enclosure with one corner missing so that in plan view there appears to be a notch in one of the 
enclosure corners; another way to describe this feature is as a six-sided enclosure.  These heiau
are generally fairly small rectangular enclosures, roughly 10 by 10 m with walls substantially 
thicker with a higher level of effort afforded in their construction as compared to typical 
habitation enclosures (Figure 30).  These ceremonial/religious sites appear to be associated with 
the agricultural pursuits that dominate this portion of Auwahi.  As such they may have been 
dedicated to either K ne or Lono.   

Four of the five “notched” heiau are located outside of the APE (Figure 31).  The only “notched” 
heiau within the APE is Site 50-50-15-6906 Feature II.  This site has been extensively disturbed by 
cattle and a ranch road that was inadvertently bulldozed through a portion of the site.  This site 
is in poor condition.  A better example of a “notched” heiau outside the APE is Site 50-50-15-
6908 Feature A shown in Figure 30. 

In addition to these formal ceremonial/religious structures, numbers of possible shrines were 
recorded, usually associated with habitation structures.  These shrines were often indicated by 
the presence of large elongated water worn boulders that are now fallen, but were probably 
upright in the past.  Often associated with these water worn stones are large pieces of branch 
coral that were probably left as offerings.  Generally these branch corals were harvested live, as 
they do not exhibit any water worn surfaces that would have resulted from tumbling in the 
ocean waves.  Examples of features with ceremonial /religious components include Feature B at 
Site 50-50-15-6843 a large structure with several elongated waterworn stones and Feature E at 
Site 50-50-15-6864 a rough C-shaped structure with a rock filled interior which is slightly 
depressed and containing large branch coral head offerings. 
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Figure 30. View of notched heiau at Site 50-50-15-6908 Feature A.
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Figure 31. Distribution of “notched” heiau.
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5.1.2 Burials 
Four features containing human remains were located and recorded (Figure 32).  Three of the 
features are lava tubes and one is an open air shelter.  Two of the lava tubes contain scattered 
skeletal elements from disturbed burials, while the third tube contains a single adult tooth with 
no other associated skeletal elements.  The open air shelter contains a single deciduous tooth. 

Identical protocol was followed for each discovery.  Once remains were encountered and their 
human nature was confirmed, all work at the feature ceased and archaeological personnel left 
the site/feature.  SHPD cultural staff was immediately notified by telephone with a back up 
email that described the circumstances of the find.  Principal Investigator Paul Cleghorn 
appeared before the Maui/L na‘i Island Burial Council to describe the circumstances 
surrounding the finds.  No further work at these sites has taken place. 

Each of these finds is described below. 

Site 50-50-15-6894, Feature A
Feature A of Site 6894 is a large lava tube that contains a cultural deposit with ‘opihi, nerita,
kukui endocarp, rock walls, stacked rock work and terracing, charcoal fragments and a torch 
remnant.  A charcoal sample was collected during the recording.  Numerous goat, bird and 
rodent bones were present within the lava tube as well.  As the inspection and recording of the 
lava tube chambers proceeded, two areas containing human bone were identified deep within 
the tube (30+ m [98+ feet] from the entrance). On the floor of the tube were scattered animal 
bone fragments and five human hand phalanges (one proximal and four medial).  A few meters 
away on a shelf above the floor were scattered human elements, including a rib fragment, a 
vertebrae fragment, four metatarsals, medial and distal toe phalanges, and two teeth - which 
appeared to be a worn incisor and a molar.  It appears that these remains, while disturbed, are 
in their original locations.  Once the human bone was identified, all work within the lava tube 
was halted. 

Site 50-50-15-6838, Feature B 
Feature B of Site 6838 is a lava tube.  During the recording of this feature human bone fragments 
were identified on the surface within the interior of the lava tube.  Human elements identified 
included a lumbar and thorasic vertebrae, a rib fragment, an incisor and a medial hand phalanx.  
While the skeletal remains have been disturbed, they appear to be in their original burial 
location.  Midden and cultural constituents were also present in the lava tube including ‘opihi,
cowry, pipipi, kukui endocarp, and coral and water worn pebbles and cobbles.  Once the 
presence of human bone was confirmed, all archaeological work and exploration of the lava 
tube feature was halted.  

Site 50-50-15-6838, Feature G
Feature G of Site 6838 is a windbreak wall and cleared area.  On the surface there are basalt 
cores and flakes, and scattered marine shell midden.  A 1.0 x 1.0 m (3 x 3 feet) test unit was 
being excavated in the lee and adjacent to the windbreak wall when a deciduous human incisor 
was found while screening the soil.  The tooth was from ca. 15 - 20 cm (6-8 inches) below 
surface.  Upon this discovery all work in the test unit terminated and the unit was back filled 
with the tooth placed in the approximate location of where it was found and buried.  
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Site 50-50-15-6951, Feature A 
Feature A of Site 6951 is a lava tube. A single human incisor was located at 14.5 m (48 feet) from 
the tube entrance.  The crew was in the process of collecting surface artifacts and charcoal 
samples when the incisor was discovered.  It was located in an area of exposed surface bedrock 
with sparsely scattered bone fragments in the vicinity (including fish and some burnt 
unidentifiable small mammal).  The team had already collected some of the surface material 
(including shark teeth, dog tooth, basalt awl, coral abrader, etc.) and surface charcoal samples 
from within the tube for further analysis.  A cultural deposit appears to be located within 
portions of the tube as suggested by the surface constituents and artifacts.  Once the human 
incisor was identified, all work within the lava tube feature was halted. 

5.1.3 Possible Burials 
In addition to the above features with confirmed human remains, 15 features contain stone 
mounds that appear to be possible burial markers (Figures 33-36).  These sites currently plot 
within the APE, with the exception of Site 6954.  However, given that the actual roadways will 
measure approximately 10.4 m (34 feet) wide within the 40 m (131 feet) wide APE, we have 
engineering assurances that these clusters of possible burial mounds can be avoided during 
construction and thus not be impacted.  The avoidance of these features has been addressed in 
the Burial Treatment Plan for the project. 

Site 50-50-15-6827
This site contains 12 mounds that may be burial monuments containing human remains.  These 
features are in the vicinity of Pad 05.  No test excavations were conducted in these features and 
for the present we are assuming that they are burial sites and are being treated accordingly.   

Site 50-50-15-6909, Feature N
Feature N of Site 6909 is a stone mound constructed of subangular basalt boulders and cobbles 
with a roughly stacked perimeter and filled in with loose boulders and cobbles.  The stacking is 
two to three courses on bedrock.  It measures 1.1 x 1.7 m.   

Site 50-50-15-6921, Feature B
This feature is a roughly circular and flat topped stone platform, measuring 3.0 x 3.0 x 0.2 m 
high.  Basalt boulders and large cobbles ring the perimeter of the platform, with the interior 
filled with cobbles and pebbles. 

Site 50-50-15-6922, Feature B
Feature B of Site 6922 is a roughly rectangular terrace, with three sides bounded with basalt 
boulders, the forth side grades into the natural slope.  The interior of the terrace is filled with 
angular basalt pebbles.  The feature measures 1.5 x 1.1 x 0.3 m high. 

Site 50-50-15-6923, Feature C
Feature C of Site 6923 is a low stone mound constructed of piled basalt cobbles and small 
boulders.  It measures 3.2 x 2.6 x 0.4 m high. 

Site 50-50-15-6930 
This site is located along the access road between Pads 06 and 07.  It contains 19 mounds and 
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two modified outcrops where crevices have been filled with stones.  While no archaeological 
excavations have been undertaken in any of these features, we are assuming that these features 
are burial sites and are being treated accordingly. 

Site 50-50-15-6953
This site is located along the access road between Pads 13 and 14.  It consists of seven stone 
mounds.  Four of these mounds are outside of the APE and three are within the APE, but are far 
removed from the planned route of the road.  No archaeological excavations were undertaken 
and we are assuming that these are burial features. 

Site 50-50-15-6954
This is a complex of 16 stone mounds.  The complex was located in the originally planned lay 
down area that has been relocated to avoid these possible burial features.  No excavations have 
taken place and they are far removed from any construction activity. 

Site 50-50-15-6985, Feature G
Feature G of Site 6985 consists of at least three clearing mounds and a modified bedrock 
outcrop.  The modified outcrop is irregularly shaped; Mound 1 is irregularly shaped; Mound 2 
is roughly circular; Mound 3 is irregularly shaped and built into the slope.  The modified 
outcrop measures 2.8 x 2.2 x 1 m high on the west side and 0.55 meters high on the east.  Mound 
1 measures 2.7 x 2.4 x 0.75 m high at most.  Mound 2 measures 2.3 m in diameter and 0.6 m high 
at most.  Mound 3 measures 2.7 x 2.5 x 0.95 m high on the south side.  A large piece of branch 
coral, measuring 12 cm by 15 cm, was observed 6 m east of Mound 2 indicating the feature may 
have functioned as a burial.   

Site 50-50-14-6992, Feature D
Feature D of Site 6992 consists of three linear mounds constructed of subangular basalt cobbles 
closely piled in a linear shape.  Mound 1 measures 12.9 x 1.7 x 0.2 m.  Mound 2 measures 8.5 x 
2.1 x 0.35 m and several small boulder sized slabs have been inset upright along the southern 
length; these slabs may indicate a burial location.  Mound 3 measures 4 x 1.4 x 0.25 m.  Mound 2 
may have functioned as a burial.  The function of Mounds 1 and 3 is uncertain.   

Site 50-50-15-7035, Feature B
Feature B of Site 7035 is a roughly square mound constructed of piled boulders and large 
cobbles.  It measures 1.8 x 1.7 x 0.7 m high. 

Site 50-50-15-7035, Feature C
Feature C is an irregular shaped mound constructed of boulders and cobbles.  It measures 2.0 
by 1.5 x 0.2 m high. 

Site 50-50-15-7035, Feature D
Feature D is an irregular shaped mound constructed of piled cobbles and boulders; four set 
stones mark the downslope side of the feature.  It measured 2.0 x 1.4 x 0.6 m high on the 
downslope side; the upslope side grades into the natural slope. 
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Site 50-50-15-7035, Feature E
This feature is a small irregular shaped mound constructed of piled large and small cobbles.  It 
measures 1.5 x 1.2 x 0.4 m high. 

Site 50-50-15-7041 
Site 7041 is a single stone mound that is roughly rectangular in shape and constructed of piled 
subangular cobbles and boulders.  Boulders mark most of the perimeter of the mound with 
small cobbles filling the interior of the feature.  It measures 1.5 x 0.8 x 0.3 m high. 

All of the confirmed burial sites and the possible burial sites will be preserved in place.  The 
specifics on how these preservation measures will be accomplished are provided in a burial 
treatment plan that has been submitted to the State Historic Preservation Division for review 
prior to being presented to the Maui/L na‘i Island Burial Council. 
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Figure 32. Distribution of burial features within the Wind Farm.
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Figure 33. Relationship of access roads to possible burial sites, upper section of Access Road 
leading from Pi‘ilani Highway to Laydown Area.
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Figure 34. Relationship of access roads to possible burial sites, lower section of Access Road leading from Pi
Laydown Area.
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Figure 35. Relationship of access roads to possible burial sites: Laydown Area to Pad 00.
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Figure 36. Relationship of Access Roads to possible burial sites: lower portion of Wind Farm. 
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5.1.4 Traditional Habitation Features 
Traditional habitation features are represented by enclosures, platforms, terraces, rock walls 
(including C-shape, L-shape and U-shape structures), rock alignments, modified outcrops and 
overhangs, lava tubes and cleared activity areas.  The low walled C-, L-, and U-shaped 
structures as well as the overhangs and lava tubes appear to have been used as temporary 
shelters as they are quite small, involve a minimum of effort to construct, and generally lack 
artifacts, midden or internal features. 

Permanent habitation structures are the much more substantial enclosures, platforms, and 
terraces.  These typically have shell midden scatters, as well as basalt debitage from stone tool 
manufacture and porites coral fragments from making abraders.  They also sometimes have 
portable artifacts on the surface.  Several of the habitation features have rock slab-lined hearth 
features.   

Some of the more substantial habitation structures appear to have been the residences for 
families of relatively high status.  These are distinguished by thicker and more massive wall 
construction, relatively larger surface areas, and distinct use areas within the structures such 
as slab paved floor areas, terraces, platforms, or divided interior spaces.  Some of these 
structures also contain evidence for recreational activity such as ‘ulu maika stones, papam
boards and petroglyphs.  Two large habitation enclosure features at different site areas  
(Sites 50-50-15-6824 Feature A and 50-50-15-6847) each contain a slab lined hearth feature, a 
p hoehoe slab paved floor area, a rock concentration or low platform area with large water 
worn cobbles and/or branch coral suggestive of a shrine or area for offerings (Figures 37 and 
38).  These may represent hale mua or men’s houses.   

5.1.5 Traditional Agriculture 

Due to the current drought and resulting enhanced visibility, numerous agricultural features 
were recognized in the project area that were previously unidentified.  Among the most 
interesting discoveries is evidence for the extensive use and re-use of available water to 
irrigate traditional agricultural field systems and planting areas.  Water during flash flood and 
rainfall events appear to have been deliberately slowed down and captured for use in a field 
system and then channeled and reused again.  At least six sites (6841, 6840, 6955, 6925, 6906 
and 6910) contain the remnants of extensive agricultural field systems.  These include 
enhanced drainages, ditches, evenly spaced and stepped agricultural terraces, rock clearing 
mounds, planting circles, modified outcrops and cleared areas.  Perhaps the best example of a 
field system in the project are is Site 6910 with remnants of evenly spaced terraces on the 
margins of a large flat whose central portion has been disturbed by cattle grazing activity 
(Figure 39).
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Figure 37. Overview of high-status habitation Feature at Site 50-50-15-6824. 

Figure 38. Stone-lined fire hearth at Site 50-50-15-6824.  
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Figure 39. Site 50-50-15-6910 site map.  
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5.1.6 Transportation Features 
Two p hoehoe slab stepping-stone trail sections represent the transportation features identified 
in the project area (Sites 50-50-15-6815 Feature A and 50-50-15-6826 Feature B).  Both are short 
trail segments within ‘a‘  lava flows and lead to other feature areas (Figure 40). 

Figure 40. P hoehoe slab lined trail at Site 50-50-15-6815 leading to lava tube. 

5.1.7 Historic Features 
Numerous historic features were found in the APE.  The most common historic features 
consisted of cattle wall associated with ranching activities.  Other historic features included 
stone walled enclosures, standing wooden structures, concrete cisterns, and stone and mortar 
platforms that supported water tanks (Figures 41 and 42). 

In addition to these modern historic features, several of the traditional features showed 
evidence of use or re-use during the contact and early historic periods as evidenced by 
historic artifacts such as ceramics, glass, trade beads, metal can fragments, barrel hoops, and 
domestic artifacts such as a cast iron clothing iron and a metal flensing tool used for de-
blubbering whales which was re-used as a digging stick (see Section 6.1 artifact analysis).
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Figure 41. Standing wooden structure (Site 50-50-14-7024 Feature A) at the Goodness Ranch 
Complex.

Figure 42. Cistern (Site 50-50-14-7024 Feature B) at the Goodness Ranch Complex. 
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5.2 TEST EXCAVATIONS 

Twenty four sites were excavated during the 2010 fieldwork with a total of 37 test units (TUs) 
being conducted within 37 different feature areas.  Of these sites, 16 are located in the wind 
farm (27 features excavated), three along the Generator-Tie Line corridor (four features 
excavated), and five along the P paka Road corridor (six features excavated) (Tables 8-10).  
Due to revisions in the project design, only 12 of the 24 sites remain in the APE for the project. 

TUs typically measured 1 x 1 m in size and all deposits were screened through -inch mesh.  
On three occasions unit sizes were increased in order to extend up against a wall or when 
dismantling sections of a mound to provide a better cross section profile.  Upon completion of 
the excavations, all units were backfilled.  Below is a list of the excavation units by project 
area, site, feature and unit designation (Tables 8-10).  This is followed by a brief description of 
the tested site features and the excavations conducted.  For additional details on the sites and 
feature descriptions see Appendix C. 

Table 8. Wind Farm Test Excavations  
SITE FEATURE UNIT

AWF 141* Feature A – U shaped wall TU 1
AWF 141* Feature B – C shaped wall TU 2
AWF 142* Feature A – enclosure TU 1
AWF 167/557* Feature G – wall with cleared area TU 1
AWF 168 Feature B – terrace with windbreak TU 1
AWF 186* C shaped wall TU 1
AWF 190/310* Feature A – cleared area with windbreak TU 1
AWF 190/310* Feature L –terrace (soil filled) TU 2
AWF 190/310* Feature E –terrace (stone filled) TU 3
AWF 190/310* Feature I – terrace TU 4
AWF 190/310* Feature J – terrace (stone filled) TU 5
AWF 190/310* Feature K – C shaped wall TU 6
AWF 197 Feature B – enclosure TU 1
AWF 198/199 Feature A – enclosure TU 1
AWF 198/199 Feature I – U shaped wall TU 2
AWF 200 Feature A – enclosure TU 1
AWF 202 Feature C – C shaped wall TU 1
AWF 204 Feature A – C shaped wall TU 1
AWF 208 Feature A – terrace TU 1
AWF 212* Feature B – terrace TU 1
AWF 213* Feature A – terrace TU 1
AWF 216* Feature E – C–shaped wall with coral TU 1
AWF 216* Feature C – terrace with overhang TU 2
AWF 216* Feature A – terrace with windbreak TU 3
AWF 216* Feature I – terrace with surface hearth TU 4
AWF 216* Flat below Feature I TU 5
AWF 2010 A Feature C – cleared area with wall TU 1
Key:
* Sites located in the current APE



 FINAL - Archaeological Inventory Survey 
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 86 

Table 9. Generator-Tie Line Corridor Test Excavations 
SITE FEATURE UNIT

AWF 071/252/253 Feature C – stone mound; south half TU 1
AWF 247* Feature B terrace next to wall Feature A TU 1
AWF 247* Feature C – terrace and alignment TU 2
AWF 256 Feature B – U shaped wall TU 1
Key:
* Sites located in the current APE

Table 10. P paka Road Test Excavations 
SITE FEATURE UNIT

AWF 585 Feature D – midden area with historic artifacts TU 1
AWF 593* Feature A – enclosure TU 1
AWF 593* Feature C – terrace TU 2
AWF 594* Feature H – terrace TU 1
AWF 598 Feature B – mound; east half TU 1
AWF 2010 F* Enclosure TU 1
Key:
* Sites located in the current APE

5.3 WIND FARM TESTED SITES

5.3.1 Site 50-50-15-6832 
Site 6832 is a large U-shaped enclosure (Feature A) with a smaller C-shaped wall that extends 
off of the U-shape.  The U-shape opens to the south and the south end of its western wall 
incorporates the C-shape.  The features are constructed on natural bedrock outcroppings with 
the walls consisting of stacked and piles of boulders and cobbles.  The north wall is only two 
courses (30 cm) high, and it appears that the walls were originally taller as there is over 3 m of 
scattered tumble adjacent to the wall remnants.  Up-ended p hoehoe slabs are also 
incorporated into the rock walls.  The U-shape interior measures 4.8 m long N-S by 1. 6 m 
wide.  The C-shape entrance is 2 m wide with an interior space of 1 m in length.  No artifacts 
or cultural constituents were observed in the interior or the vicinity of the features.   

Two test excavation units (each measuring 1x1 meter) were excavated at the site.  TU-1 was 
located in the U-shape interior along the east wall (Figure 43).  It was excavated to bedrock 
with a depth ranging from 12 to 25 cm below surface.  Three stratigraphic layers were 
uncovered (Figure 44): 

I 0 – 2/3 cm bs
Dark yellowish brown (10 YR 3/6) silty loam; structureless; nonsticky, non plastic;
abrupt smooth boundary; top soil with abundant organic material.

II 3 – 7/14 cm bs
Very dark brown (10 YR 2/2) silty clay loam; fine granular; slightly sticky, slightly
plastic; abrupt smooth boundary; cultural layer with sparse amount of midden
and charcoal.

III 7/14 – 7/23 cm bs
Dark brown (10 YR 3/3) silty clay loam; fine granular; slightly sticky, slightly plastic;
sterile.
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Sparse amounts of cultural material were recovered including coral, marine shell and 
charcoal.  For details on the recovered materials see Section 6: Results of Laboratory Analysis.
A charcoal sample from 22 cm bs was collected and submitted for radiocarbon analysis which 
yielded a date which indicates that this feature was probably utilized between the mid AD 
1400s and the mid AD 1600s.   

Figure 43. View northeast of Site 50-50-15-6832, TU-1 at bedrock. 

TU-2 was excavated within the C-shape interior which required the removal of wall tumble.  
The unit was excavated to bedrock at a maximum depth of 55 cm bs with no cultural material 
being recovered (Figure 45).  The stratigraphy in TU-2 was similar to that described for TU-1 
with three layers represented.  Layer I consisted of a thin topsoil of silty loam with organics 
which was followed by a Layer II a dark brown silty clay loam which contained the cultural 
constituents if present.  Layer III consisted of a lighter brown or dark yellowish brown silty 
clay loam which represented the sterile layer just above the lava bedrock.  These stratigraphic 
layers were typical of all 37 of the excavation units with minor variations, usually in the form 
of ash pockets, occasional hearth features and slight variations in soil color. 

The features at Site 6832 appear to represent habitation areas likely associated with 
agricultural pursuits based on the spatial association with nearby agricultural features and the 
relative lack of cultural material.  
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Figure 44. Stratigraphic profile of Site 50-50-15-6832, TU-1. 

Figure 45. View north of Site 50-50-15-6832, TU-2 prior to excavation. 
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5.3.2 Site 50-50-15-6833 
Site 6833 is a complex consisting of three features; Feature A is a rectangular enclosure, 
Feature B is a C-shaped wall, and Feature C is a rock mound.  The enclosure measures 5.1 m 
north-south by 3.6 m east-west with the walls constructed of basalt boulders and cobbles with 
core filling.  The enclosure walls are 2-3 courses high (35 cm) and are 80-90 cm wide with rock 
tumble from the walls located in the enclosure interior and with the southwest and northeast 
corners being partially collapsed.   

A single test unit was excavated against the north wall of the Feature A enclosure (Figure 46).  
The unit measured 1 x 1 meter in size and was excavated to bedrock with the deepest point in 
the unit being 49 cm below surface (Figure 47).  Three stratigraphic layers were present:  

I 0 – 5 cm bs
Very dark brown (7.5 YR 2.5/3) silt; single grain; slightly sticky, non plastic; abrupt
smooth boundary; top soil with abundant organic material.

II 5 26 cm bs
Dark brown (10 YR 3/3) silty loam; single grain; slightly sticky, slightly plastic; gradual
smooth boundary; cultural layer with sparse amount of midden and charcoal.

III 26 49 cm bs
Dark yellowish brown (10YR 3/6) silty loam; granular; slightly sticky, slightly plastic;
sterile.

Layer I represents a silty duff layer which is present on the surface and extends for 5 cm.  
Layer II is a dark brown silty loam which contained most of the cultural constituents and is 
approximately 21 cm thick.  Layer III is a dark yellowish brown silty loam which contained 
only a single piece of shell midden and a sea urchin spin.  Layer III extended to bedrock and 
averaged only 6-7 cm deep but pockets of this layer extended into the cracks of bedrock 
giving the layer a maximum thickness of 24 cm.  The cultural deposit revealed sparse amounts 
of shell midden, basalt flakes, a piece of worked echinoid spine, an ‘ili‘ili pebble, and charcoal 
flecking which was too small to collect.  For details on the recovered materials see Section 6: 
Results of Laboratory Analysis. 

Site 6833 likely represents habitation features and activity areas associated with nearby 
agricultural pursuits. 
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Figure 46. View northwest of Site 50-50-15-6833, Feature A, TU-1 surface prior to excavation. 

Figure 47. View of west wall profile of TU-1 at Site 50-50-15-6833, Feature A showing 
bedrock at base of excavation. 
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5.3.3 Site 50-50-15-6838 
Site 6838 is a complex comprised of ten features.  Feature A is a natural bedrock platform with 
a stone alignment and piling; Feature B is a small lava tube which contains human remains; 
Feature C is a series of six agricultural clearing mounds; Feature D is a stone wall; Feature E is 
a rock alignment; Feature F is a rock cairn; Feature G is a small wall segment with an adjacent 
cleared flat; Feature H is rough U-shaped wall; Feature I is a rough C-shape; and Feature I is a 
modified lava blister.

Once human bone was identified during the recording of the lava tube (Feature B), all work in 
the feature area was terminated and the appropriate personnel were informed of the 
discovery.  A subsequent investigation took place at the request of the Project’s cultural 
advisor (Charles Maxwell) to determine if the remains were in an in situ or re-deposited 
context.  Without removing or disturbing the remains, soil was lightly brushed off to expose 
the bone which revealed that they were partially articulated and within an in situ context.  No 
further work was conducted within the lava tube and this feature will be avoided during 
project implementation.   

A test excavation unit was excavated at Feature G adjacent to the rock wall (Figure 48).  The 
unit was terminated at approximately 15 cm below surface due to the discovery of a single 
deciduous human tooth.  Basalt flakes, shell midden, fish and mammal bone, charcoal 
flecking and pockets of ash were observed in the unit prior to the termination.  For details on 
the recovered materials see Section 6: Results of Laboratory Analysis.  A charcoal sample 
collected from the unit at 6 cm bs was submitted for radiocarbon dating and most likely dates 
from between the mid AD 1500s and AD 1800 (see Section 6.3: Radiocarbon Dating).  Bedrock 
was starting to be exposed in portions of the unit at that depth, and it is likely that the unit 
would not have extended much deeper before encountering solid bedrock (Figure 49).    

A large agricultural complex (Site 50-50-15-6925) is located below and southeast of Site 6838.  
Site 6838 appears to represent a habitation and activity area associated with agricultural 
pursuits as well as having a religious /burial component. 
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Figure 48. View east of TU-1 prior to excavation at Site 50-50-15-6838, Feature G.   

Figure 49. Close up of TU-1 at Site 50-50-15-6838 showing bedrock and ash deposit at 10-20 
cm bs level which was terminated due to discovery of deciduous human tooth.   
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5.3.4 Site 50-50-15-6839 
This site complex consists of two features.  Feature A is an irregular oval terrace measuring 
roughly 1.3 m east-west by 2.6 m north-south with a built up eastern wall which incorporates 
natural bedrock and measures approximately 3 m long and 0.5 m high.  Feature B is a round 
terrace against a C-shaped windbreak wall with a possible cupboard.  Feature B terrace 
measures approximately 2 m in diameter with the C-shaped wall located along its northeast 
side which is 1.1 m high (four courses). 

A test unit was excavated adjacent to the interior edge of the Feature B wall within the terrace 
flat (Figure 50).  The unit was excavated to bedrock with a maximum depth of 42 cm bs.  
Minor amounts of marine shell midden, basalt flakes, porites coral and charcoal flecking were 
observed.  For details on the recovered materials see Section 6: Results of Laboratory Analysis.  
An ash lens was present in the northwest corner and extended from 19 to 31 cm bs and 
another ash lens appeared in the southwest quadrant of the unit at 24 to 37cm bs and both 
likely represent hearth cleaning deposits.  Three stratigraphic layers were represented.   

I 0 – 3 cm bs
Dark brown (7.5 YR 3/2) silty loam; single grain; non sticky, non plastic; abrupt smooth
boundary; top soil with abundant organic material.

II 3 33 cm bs
Dark brown (10 YR 3/3) silty loam; single grain; non sticky, non plastic; abrupt smooth
boundary; cultural layer with sparse amount of midden and charcoal.

lens 33 46 cm bs
Dark gray (10YR 4/1) silt; single gain; non sticky, non plastic; abrupt smooth boundary;
ash deposit within Layer II.

III 46 54 cm bs
Dark yellowish brown (10YR 4/6) silty clay; granular; slightly sticky, slightly plastic;
sterile.

Site 6839 appears to represent habitation and activity areas associated with nearby 
agricultural activity.   
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Figure 50. View east of TU-1 at Site 50-50-15-6839 Feature B at start of excavation. 

5.3.5 Site 50-50-15-6845 
Site 6845 is a C-shaped wall which opens to the southwest.  The wall incorporates a natural 
bedrock outcropping with a total diameter of 3.7 m north-south by 2.9 m east-west.  The wall 
is constructed of stacked boulders and cobbles with a maximum height of 70 cm (two to three 
courses).  It is located just west of Site 50-50-15-6847 and just north of Site 50-50-15-6843 both 
of which contain high status residences and structures with ceremonial/religious 
components.

A test unit was excavated in the interior flat formed by the C-shape wall (Figure 51).  The unit 
was excavated to bedrock with a maximum depth of 73 cm bs.  No cultural material was 
recovered during the screening, however charcoal flecking was observed but was too small 
for collection.  Two stratigraphic layers were observed.  Layer I consists of a dark brown very 
fine loam which extended from the surface to a depth of 15 to 20 cm.  Layer II consists of a 
dark yellowish brown very fine sandy loam and was 53 to 58 cm thick with bedrock 
underneath.

Site 6845 appears to represent a temporary shelter feature with very limited use. 
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Figure 51. View northwest of TU-1 prior to excavation at Site 50-50-15-6845.   

5.3.6 Site 50-50-15-6848 
Site 6848 is a large complex measuring 75 m north-south by 45 m east-west containing 16 
individual features including three natural windbreak with habitation flats, two U-shaped 
walled structures, three stone filled terrace, two cleared flat activity areas, three C-shaped 
walls, a soil filled terrace, a walled structure with separate cleared areas, and a wall segment 
with adjacent terrace (Figure 52).   

Site 6848 is one of the more impressive site complexes within the Auwahi Wind Farm project 
area.  The site functions include habitation (including high status residences), shelter, work 
activity areas including evidence for stone tool manufacture, and possible storage facilities.  
Six of the features were test excavated and are discussed below.  Information on the 
remaining features is provided in the detailed site record included in Appendix C.  

Test Unit 1 was excavated within Feature A, a cleared area adjacent to a natural windbreak 
lava escarpment (Figure 53).  The windbreak is approximately 5 m long and varies for 0.8 to 
1.85 m high.  The cleared flat adjacent to the windbreak measures 4 m north-south by 2 m east 
west and is defined on it north and west sides by rock alignments and on its south side by the 
retaining wall of the Feature L terrace.  The test unit was located in the center of the cleared 
flat and excavated to a maximum depth of 110 cm bs (Figure 54).  Five stratigraphic layers 
were identified during the excavations (Figure 55).   
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I 0 – 21 cm bs
Dark brown (7.5 YR 3/2) silty loam; single grain; non sticky, non plastic; abrupt
smooth boundary; top soil with abundant organic material with some cultural
material.

II 21 33 cm bs
Dark yellowish brown (10 YR 3/2) silty loam; single grain; slightly sticky, slightly
plastic; abrupt smooth boundary; cultural material present with charcoal and ash at
the bottom of the layer.

III 33 45 cm bs
Brown (10YR 4/3) silty loam; single gain; slightly sticky, non plastic; abrupt smooth
boundary; cultural material, charcoal, and ash present at the top of the layer.

IV 45 107 cm bs Grayish brown (10YR 4/6) cobbles; non sticky, non plastic; sterile.

V 107 – 123 cm bs
Yellowish brown (10 YR 5/4) sandy clay; structureless; slightly sticky, slightly plastic;
sterile.

A charcoal sample was radiocarbon dated from Layer III at 28 cm bs and most likely dates 
from between the mid AD 1500s and AD 1800.  Materials recovered included marine shell, 
basalt and volcanic glass flakes, ‘ili‘ili, coral and faunal bone which were confined to the 
upper 31 cm of the deposit.  For details on the recovered materials see Section 6: Results of 
Laboratory Analysis.    

The feature probably represents a habitation shelter and activity area. 
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Figure 52. Plan view of Site 50-50-15-6848. 
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Figure 53. Overview east of Feature A, showing wind break, cleared activity area and TU-1 
location prior to excavation.
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Figure 54. South wall of TU-1 showing the sterile cinder deposit below the cultural layers. 
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Figure 55. Stratigraphic profile of TU-1 of Site 50-50-15-6848.  
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TU- 2 was excavated within the large earth filled terrace, Feature L (Figure 56).  The terrace 
measures approximately 20 m north-south by 19 m east-west with a rock core filled retaining 
wall along its southern edge.  The wall measures 22.5 m east-west and averages 1.25 m wide 
with a gap of 3 m in the center which may have functioned as an entry way.  The unit was 
excavated to a maximum depth of 80 cm bs with only one stratigraphic layer being 
represented, a very rocky silt which was dark brown to dark yellowish-brown in color (Figure 
57).  The only cultural constituents were charcoal flecking and a few pieces of volcanic glass 
recovered from the upper levels.  For details on the recovered materials see Section 6: Results 
of Laboratory Analysis.  Feature L appears to represent a flat activity area or courtyard 
located between adjacent habitation features, upon which other features (i.e., Features C, D, 
and E) were constructed. 

TU-3 was located in the center of Feature E, a prominent rock filled terrace with a flat paved 
surface (Figure 58).  The terrace is only elevated above the ground surface on its east and 
south sides being flush with the surrounding terrain to the north and west.  It is located 
adjacent and northwest of the Feature L terrace and appears to have been constructed upon a 
lava flow.  Feature E measures 10 m east-west by 5.5 m north-south with an average height of 
0.4 m above Feature L. 

TU-3 was excavated to a maximum depth of 92 cm bs.  The matrix was comprised of stone fill 
from the terrace with minor amounts of soil (Figure 59).  The soil was a silty clay loam which 
was very dark brown to dark yellowish brown in color.  Minor charcoal flecking was 
occasionally present and a single piece of clear quartz or chalcedony like material was 
recovered at 58-60 cm bs.  The piece has natural cortex and did not appear to be modified.  For 
details on the recovered materials see Section 6: Results of Laboratory Analysis 

The Feature E terrace likely represents a foundation for a habitation structure possibly for a 
high status individual due to its substantial construction.  The lack of ceremonial or religious 
constituents (i.e., upright stones and offerings) also suggests a habitation function rather than 
a ceremonial function for this feature. 
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Figure 56. Overview of Feature L at Site 50-50-15-6848 showing excavation of TU-2. 

Figure 57. View south of TU-2 at base of excavation.  
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Figure 58. Crew member in center of Feature E, at TU-3 location within Site 50-50-15-6848. 

Figure 59. TU-3 showing base of excavation and rock fill from terrace in profile. 
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TU-4 was located within Feature I, a walled terrace with a paved surface (Figure 60).  The 
terrace measures 7 m north-south by 5.6 m east-west.  Core-filled rock walls define its 
boundaries and separate it from adjacent terrace features.  The walls vary from approximately 
0.5 to 1.0 m wide and 0.3 to 0.7 m high (two to five courses).  Tumble from portions of the 
walls are located on the edges of the terrace flat, but a paving of ‘ili‘ili pebbles with scattered 
cultural constituents (basalt flakes and cores, shell midden, and porites coral) was present on 
the feature surface.  TU-4 was excavated to a maximum depth of 52 cm bs with bedrock 
starting to appear at 20 cm bs (Figure 61).  Three stratigraphic layers were present in the unit.   

I 0 – 5 cm bs ‘ili‘ili pavement.

II 5 – 19 cm bs
Very dark brown (10 YR 2/2) silt loam; granular; non sticky, non plastic; clear
smooth boundary; cultural material present.

II 19 – 22 cm bs
Dark brown (10 YR 3/2) silt; structureless; non sticky, non plastic; contains sparse
cultural material that may have filter down form Layer II.

Layer I represents the ‘ili‘ili surface which extended to a depth of 5 cm.  Below this was Layer 
II, a very dark brown loamy silt with charcoal staining and cultural constituents (volcanic 
glass, basalt flakes, shell midden, porites coral, faunal bone and water worn pebbles) which 
was 10 to 14 cm thick.  Layer III consisted of a dark brown silt above the bedrock and 
contained a few cultural constituents which may have filtered down from Layer II.  For details 
on the recovered materials see Section 6: Results of Laboratory Analysis.    

Feature I appears to represent a habitation and activity area which includes stone tool 
manufacture based on the presence of basalt cores and flakes. 

TU-5 was excavated in Feature J, a stone filled terrace with an upper and lower section which 
is adjacent and south of Feature I.  The upper terrace of Feature J measures 8.5 m (north-
south) by 11 m (east-west) with a height of 0.5 to 0.8 m above the ground surface at its makai 
end.  The lower terrace section measures 5 m (north–south) by 3.5 m (east-west) and is 1.4 m 
below the upper terrace to the west.  A rough C-shaped alignment of medium basalt slabs is 
located in the southeast portion of the upper terrace forming a space 3 m wide and 1 m deep.  
Materials present on the surface of the upper terrace include several basalt cores and flakes 
with the terrace surface being paved with clinker cobbles and pebbles.  TU-5 was placed in the 
upper terrace in the vicinity of the basalt cores (Figure 62).   

TU-5 was excavated to bedrock with a maximum depth of 36 cm bs.  Two stratigraphic layers 
were present.  Layer I consisted of 80% pebbles and cobbles with a dense layer of this rock 
near the surface forming a level floor (Figure 63).  The soil in Layer I consisted of a very dark 
brown sandy loam which extended from the surface to a maximum depth of 30 cm bs and 
contained the cultural materials (charcoal flecking, porites coral, kukui nut shell and volcanic 
glass).  For details on the recovered materials see Section 6: Results of Laboratory Analysis.   
Layer II was confined to the western portion of the unit and consisted of a sterile, dark brown 
silty loam directly above bedrock which was only 6 cm thick.   

Feature J appears to represent a habitation/activity area. 
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Figure 60. Overview of TU-4 excavation in center of Feature I at Site 50-50-15-6848.   

Figure 61. TU-4, Feature I at base of excavation. 
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Figure 62. Overview of Feature J, with screen on lower terrace and photo board at TU-5. 

Figure 63. View of TU-5 at terrace Feature J at base of excavation.   
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TU-6 was excavated within Feature K, a C-shaped wall adjacent and south of Feature J.  The 
C-shape wall is constructed of loosely stacked cobbles and boulders, measuring 6 m long and 
averaging 0.75 m wide and 0.4 m high (Figure 64).  The interior space measures 
approximately 4 m long by 3.8 m deep with a rough paved of clinker cobbles and pebbles.  
The interior space also has a fair amount of tumble from the wall.  TU-6 was excavated to 
bedrock with a maximum depth of 70 cm bs with no cultural material being recovered (Figure 
65).   

The feature likely represents a shelter or activity area.   

Figure 64. View southeast of Feature K, C-shaped wall with TU-6 location.   

Figure 65. View southeast of base of excavation at TU-6, Feature K.    
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5.3.7 Site 50-50-15-6851 
Site 6851 is a large rectangular enclosure (Feature B), an adjacent terrace (Feature A) on its 
mauka (north) side, and a small rock overhang and terrace (Feature C) to the west of the 
enclosure overlooking a drainage.  The site is located on the slope of a ridge directly below 
Site 50-50-15-6852 and above the large complex Site 50-50-15-6840.  The enclosure at 6851 
measures approximately 7.9 m north-south by 7.4 m east-west with well defined walls, with 
the north and east walls being the tallest at 1.2 m (five to six courses) and the west and 
southern walls averaging 0.75 m high (two to three courses).  An alignment of boulders 
extends north-south through the interior space of the enclosure dividing it into two distinct 
areas (Figure 66).  The eastern portion is further subdivided by a low east-west alignment of 
boulders and cobbles, forming two rough compartments within the eastern room.   

Figure 66. Overview south of enclosure Feature B at Site 50-50-15-6851.   

TU-1 was excavated within the Feature B enclosure against its eastern wall.  The unit was 
excavated to bedrock with a maximum depth of 69 cm bs (Figures 67 and 68).  Three 
stratigraphic layers were identified.

I 0 – 2 cm bs
Very dark grayish brown (10 YR 3/2) silty loam; single grain; non sticky, non plastic;
abrupt smooth boundary; top soil with abundant organic material

II 2 – 23 cm bs
Very dark grayish brown (10 YR 2/2) silt loam; granular; non sticky, non plastic;
clear smooth boundary; cultural material present.

II 23+ cm bs Dark yellowish brown (10 YR 3/6) silt; structureless; non sticky, non plastic; sterile.



 FINAL - Archaeological Inventory Survey 
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 109 

Figure 67. Site 50-50-15-6851 TU-1 stratigraphic profile.  

Cultural materials recovered include basalt flakes, marine shell, fish bone, sea urchin and 
waterworn branch coral.  For details on the recovered materials see Section 6: Results of 
Laboratory Analysis.  A charcoal sample was collected at 20 cm bs from charcoal stained soil 
in the southwest quadrant of the unit, which yielded a date likely ranging from the mid 
AD1400s to the mid –AD 1600s. 

Site 6851, Feature B probably represents a semi-permanent or permanent habitation structure, 
possibly of a high status individual based on the size and construction complexity of the 
feature.
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Figure 68. Site 50-50-15-6851 TU-1 showing bedrock at base of excavation.   

5.3.8 Site 50-50-15-6852 
This complex consists of nine features including an enclosure, U-shaped walls, terraces, 
modified outcrops and stone mounds.  It is located on a ridgeline adjacent and west of a 
prominent stream channel.  It is undoubtedly related to the nearby Site Complex 50-50-15-
6850 to the west which includes 24 agricultural and habitation features.  Two features at Site 
6852 were test excavated; TU-1 was excavated with Feature A, a rectangular enclosure, and 
TU-2 was excavated in Feature I, a U-shaped wall. 

The Feature A enclosure has an exterior dimension (including the wall tumble) of 7.3 m north-
south by 6.7 m east-west with wall height varying from 0.4 to 1.1 m high.  The enclosure’s 
interior dimension measures 2.4 m north-south by 3.4 m east-west (Figure 69).  The interior 
floor contains ‘ili‘ili pebbles of basalt as well as water worn coral.  A piece of branch coral is 
incorporated into the wall construction near the northwest corner of the structure and a basalt 
core was observed adjacent and south of the structure.  TU-1 was excavated along the north 
interior wall (Figure 70).  Cobble tumble was first cleared and then the unit was excavated to a 
depth of 56 cm bs at which point decomposing bedrock was encountered.  Three 
stratigaraphic layers were identified during the excavation.
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Figure 69. Overview of Feature A, enclosure at Site 50-50-15-6852 prior to excavation. 

Figure 70. View of TU-1 within Feature A at 50-50-15-6852 at base of excavation.   
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I 0 – 3 cm bs
Very dark grayish brown (10 YR 3/2) silt; single grain; slightly sticky, slightly plastic;
abrupt smooth boundary; top soil with abundant organic material.

II 3 – 16 cm bs
Very dark yellowish brown (10 YR 3/4) silty clay; granular; slightly sticky, slightly
plastic; clear smooth boundary; cultural material present.

II 16 56 cm bs Dark yellowish brown (10 YR 4/4) silty clay; structureless; sticky, plastic; sterile.

Minimal cultural material was recovered including ‘ili‘ili pebbles, a few marine shell midden 
fragments and several pieces of branch coral.  For details on the recovered materials see 
Section 6: Results of Laboratory Analysis. 

Feature A is interpreted as a habitation enclosure with a possible ceremonial component 
based on the presence of branch coral. 

Feature I at Site 6852 is a U-shaped core-filled wall which measures approximately 1 m high 
(four courses) by 1.3 m wide.  The interior spaced formed by the wall measures approximately 
3.8 m north-south by 2.4 m east-west (Figure 71).  TU-2 was excavated against the eastern wall 
section of Feature I to a depth of 54 cm bs.  Three stratigraphic layers were observed during 
the excavation (Figure 72).  

I 0 – 4 cm bs
Very dark grayish brown (7.5 YR 3/2) silt loam; granular; slightly sticky, slightly
plastic; abrupt smooth boundary; top soil with abundant organic material.

II 4 – 12 cm bs
Dark brown (10 YR 3/3) silt; granular; non sticky, non plastic; abrupt smooth
boundary; cultural material present.

Hearth 10 – 22 cm bs
Black (10 YR 2/1) silt; granular; non plastic; abrupt smooth boundary; cultural
material including abundant charcoal present.

II 12 47 cm bs Dark yellowish brown (10 YR 3/6) silt; granular; non sticky, non plastic; sterile.

The hearth extended from 10 to 22 cm bs, from the base of Layer II into the sterile strata Layer 
III.  The hearth had a vertical slab along its east side but consisted mostly of lined cobbles with 
an interior containing high quantities of ash and charcoal surrounded by fire effected oxidized 
soil which was orange in color (Figure 73).  Minor amounts of burnt shell midden and bone 
were also recovered from the hearth.  For details on the recovered materials see Section 6: 
Results of Laboratory Analysis.  Ash and charcoal samples were also collected from the 
hearth.  Two charcoal samples were submitted from TU-2, the radiocarbon dating results 
indicate that this feature was occupied sometime between AD 1540 and 1800 (see carbon 
analysis section).   

Feature I is interpreted as a habitation feature. 
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Figure 71. Overview of U-shaped wall, Feature I at Site 50-50-15-6852.  
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Figure 72. Site 50-50-15-6852, Feature I stratigraphic profile. 

Figure 73. View of hearth (left of scale) in TU-2 at Feature I, Site 50-50-15-6852.   
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5.3.9 Site 50-50-15-6853 
This site complex consists of six features: a square enclosure, a terrace, a C-shaped wall, a 
terrace with cleared flat, a stacked windbreak, and a U-shaped wall.  Feature A is a square 
enclosure which measures 5.9 m east-west by 5.1 m north-south with wall heights ranging 
from 0.7 to 0.9 m (Figure 74).  A test unit was excavated along the southeast wall of Feature A.  
The unit was excavated to bedrock at a depth of 40 cm bs with three stratigraphic layers 
present.  Layer I was a surface organic layer which was not a consistent across the unit being 
present in patches and extending for a maximum of 5 cm bs.  Layer II was the cultural layer, a 
dark brown fine silt which extended from the surface to a maximum depth of 36 cm bs with 
bedrock below.  Layer III was a small pocket of dark yellowish brown silt at the deepest 
portion of the unit just above bedrock (Figure 75).  Materials recovered during the excavation 
of TU-1 include shell midden, porites coral, basalt flakes and charcoal samples.  For details on 
the recovered materials see Section 6: Results of Laboratory Analysis.  A charcoal sample 
recovered from the screen at 20-30 cm bs was submitted for radiocarbon analysis and yielded 
a date most likely from between the mid 1600s and 1800.   

Feature A represents a habitation feature likely associated with nearby agricultural pursuits. 

5.3.10 Site 50-50-15-6854 
This complex consists of nine features including a cleared flat with stacked wall and 
cupboard, a terrace with windbreak, two C-shaped walls, a wall, a modified depression, two 
rough terraces, and a small lava tube.  A test unit was excavated within Feature C, a rough C-
shaped wall.  The wall is 0.6 to 1.0 m high (three to five courses), incorporates flat p hoehoe
slabs which have been set on their ends, and opens to the south.  The feature forms an interior 
flat space which measures 2.0 m wide and 1.8 m deep (Figure 76).  TU-1 was located within 
the C-shape interior against the wall.  The unit was excavated to bedrock with a maximum 
depth of 26 cm bs.  Two stratigraphic levels were present.  Layer I was a black silty loam with 
numerous surface organics extending from surface to 4 cm bs.  Layer II was the cultural layer 
consisting of a very dark brown silty clay loam extending for 4 to 26 cm bs (Figure 77).  
Materials recovered include shell midden, sea urchin spine fragments, ‘ili‘ili pebbles and 
charcoal fragments.  For details on the recovered materials see Section 6: Results of Laboratory 
Analysis.  An in situ charcoal sample from 11 cm bs was submitted for radiocarbon analysis 
and likely dates from between the mid AD 1600s and AD 1800. 

The feature appears to have a habitation function with possibly a ceremonial component 
based on the presence of branch coral. 



 FINAL - Archaeological Inventory Survey 
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 116 

Figure 74. Overview southwest of Feature A, enclosure at Site 50-50-15-6853.   

Figure 75. View northeast of TU-1 at bedrock within Feature A at Site 50-50-15-6853.   
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Figure 76. Overview northeast of C-shaped wall, Feature C at Site 50-50-15-6854.   

Figure 77. View east of TU-1, Feature C at Site 50-50-15-6854 at base of excavation.   
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5.3.11 Site 50-50-15-6855 
Site 6855 is a complex which includes two C-shaped walls, an L-shaped wall, and stone 
mounds.  Feature A is a C-shaped wall that opens to the west with a wall extending from the 
C-shape to the northwest.  The wall is constructed of well stacked and faced basalt boulders 
which incorporates several p hoehoe slabs set on their ends with a maximum height of 
approximately 1.2 m (three to five courses) (Figure 78).  TU-1 was excavated against the 
northeast wall of the C-shape which extended to a maximum depth of 45 cm bs at bedrock 
(Figure 79).  Three stratigraphic layers were identified (Figure 80).   

I 0 – 4 cm bs
Very dark gray (7.5 YR 3/1) silt loam; granular; slightly sticky, non plastic; abrupt
smooth boundary; top soil with abundant organic material.

II 4 – 22 cm bs
Very dark grayish brown (10 YR 3/2) silt loam; granular; slightly sticky, slightly
plastic; abrupt smooth boundary; cultural material present.

II 22 45 cm bs
Dark yellowish brown (10 YR 3/6) silt loam; granular; slightly sticky, slightly
plastic; sterile.

Layer II was the cultural layer consisting of a very dark grayish brown silty loam which was 
approximately 18 cm thick.  Materials recovered included a basalt flake, coral fragments and 
charcoal.  For details on the recovered materials see Section 6: Results of Laboratory Analysis.
An in situ charcoal sample from 14 cm bs was submitted for radiocarbon analysis and likely 
dates from between the mid AD 1500s and AD 1800.     

Feature A at Site 6855 represents a temporary habitation feature or shelter, likely associated 
with the nearby agricultural activity.   

Figure 78. Overview of Feature A at Site 50-50-15-6855. 
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Figure 79. North wall of TU-1 showing base of excavation against C-shaped wall. 

Figure 80. TU-1 West wall stratigraphic profile.  
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5.3.12 Site 50-50-15-6857 
Site 6857 is a complex of ten features reflecting habitation and agricultural activity including 
terraces, boulder alignments, C-shapes and stone mounds.  Feature A is a terrace with a built 
up edge on its south side and a free standing wall on the north and east.  The built up 
southern edge appears to have tumbled and once consisted of a single course of boulders 
placed in an alignment on top of natural bedrock.  The southern side measures 4.5 m long 
east-west.  The north and east wall is loosely stacked and measures 0.7 to 1.2 m high (four to 
five courses) (Figure 81).  The terrace flat measures approximately 5 m long east-west by 4 m 
north-south.  A test unit was excavated within the Feature A terrace adjacent to the eastern 
wall (Figure 82).  Two stratigraphic layers were observed in the unit which was excavated to a 
maximum depth of 70 cm bs.  Layer I was the cultural layer which consisted of a dark brown 
silt and extended from surface to approximately 20 cm bs.  Materials recovered included shell 
midden, volcanic glass, basalt flakes and core, ‘ili‘ili pebbles, ash pockets and charcoal 
flecking.  For details on the recovered materials see Section 6: Results of Laboratory Analysis.
Layer II was a sterile dark yellowish brown silt which extended from 20 to 70+ cm bs.  The 
unit was not excavated completely to bedrock, but no cultural material was recovered in the 
50 cm deposit excavated within Layer II.   

Feature A appears to represent a habitation feature. 

Figure 81. View east of terrace and wall of Site 50-50-15-6857 Feature A. 
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Figure 82. View east of TU-1 at Site 50-50-15-6857 Feature A.    

5.3.13 Site 50-50-15-6860 
This site consists of a series of terraces which represent habitation and agricultural features.  
Feature A is a series of cascading terraces which appear to be related to agricultural plantings 
and possible erosion control.  Feature B consists of an upper and lower terrace flat (Figure 83).  
The upper flat of Feature B is less damaged from erosion and measures approximately 5.5 m 
east-west by 1.2 m.  The lower terrace flat measures approximately 4.7 m east-west by 3.6 m 
north-south.  A coral abrader was recovered from the lower flat of Feature B.  A test unit was 
excavated within the upper flat of Feature B and excavated to a maximum depth of 115 cm bs 
(Figure 84).  Three stratigraphic layers were identified during the excavation (Figure 85).   

Layer I consists of a very dark brown silty loam which extended from surface to 
approximately 35 cm bs.  Layer II is represented by a dark brown silty clay loam which 
extended from approximately 35 to 70 cm bs.  Both Layers I and II contained cultural 
constituents including coral, ‘ili‘ili, Section 6: Results of Laboratory Analysis the Lab Analysis 
section.   A charcoal sample collected at 20 cm bs was submitted for radiocarbon analysis and 
yielded a result most likely dating from between the mid AD 1500s and AD 1800.  Layer III is 
represented by a dark yellowish brown silty clay loam which extended from approximately 
70 to 115+ cm bs.  At 115 cm bs bedrock was not covering the entire unit floor, but over 40 cm 
of sterile deposit was excavated before terminating the unit.   

Feature B appears to represent a habitation terrace associated with the nearby agricultural 
terrace features. 
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Figure 83. Overview of Feature B at Site 50-50-15-6860, upper terrace flat to right of wiliwili
tree and lower terrace flat at meter stick.   

Figure 84. View of TU-1 at base of excavation.  
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Figure 85. Stratigraphic profile of TU-1 at Site 50-50-15-6860, Feature B.  
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5.3.14 Site 50-50-15-6861 
This site consists of a complex of four features; three terraces and an L-shaped wall.  It is 
undoubtedly associated with the habitation and agricultural complex Site 50-50-15-6862 which 
is adjacent, down slope and east of Site 6861.  Feature A consists of a terrace which is built up 
on its south, east and west edges.  Boulders and cobbles have been stacked on exposed 
bedrock creating a retaining wall for the terrace flat which is 0.5 to 1.1 m (five courses) high 
and 8.5 m long.  The terrace flat measures approximately 9 m east west by 2.5 m north-south 
(Figure 86).  A basalt core and a basalt chopping tool were located on the terrace surface.   

TU-1 was excavated within the Feature A terrace flat to a maximum depth of 80 cm bs.  Two 
stratigraphic layers were identified.  Layer I is a very dark brown silt which was the cultural 
layer extending from surface to approximately 20 cm bs.  Layer II is a dark yellowish brown 
silt which extended from 20 to 80+ cm bs.  The cultural constituents were primarily located in 
the upper 25 cm of the deposit, with cultural materials extending into the upper portion of 
Layer II but no materials being recovered below 40 cm bs.  Materials recovered included shell 
midden, basalt flakes, a basalt core, and faunal bone.  Charcoal staining was present but no 
ash was identified.  For details on the recovered materials see Section 6: Results of Laboratory 
Analysis.  Bedrock was not encountered throughout the bottom of the unit, but three sterile 
levels were excavated prior to terminating the excavation (Figure 87).   

Feature A appears to be a habitation terrace associated with agricultural pursuits in the 
immediate vicinity. 

Figure 86. Overview of Feature A at Site 50-50-15-6861 showing location of test unit prior to 
excavation.   
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Figure 87. View north of TU-1 at Site 50-50-15-6861 Feature A at base of excavation.   

5.3.15 Site 50-50-15-6864 
This extensive complex consists of eleven features reflecting habitation, agricultural and 
ceremonial/religious activity.  It is located on a ridgeline with an adjacent swale that empties 
into a larger draw.  Among the features identified are: a double terrace with a natural 
windbreak, a soil filled terrace, two rock filled terraces, a C-shaped depression with large 
pieces of branch coral, a cupboard or puka, two adjoining terraces, a terraced flat with slab 
lined hearth, a rock wall, and a modified depression or puka with a cache of elongated coral 
pieces (Figure 88).  For details on site features, see site records in Appendix C.

Five test units were excavated at various features within the site.  TU-1 was excavated in the 
central and eastern portions of the interior floor space of Feature E.  Feature E is a rough C-
shaped structure incorporating a natural lava windbreak with a rock filled interior which is 
slightly depressed.  The wall heights vary from 0.75 to 1.1 m (two to four courses).  The 
western side of the structure is the lowest and likely would have been the entrance, although 
tumble from the walls and the rocky floor interior gives the feature a more circular plan view 
(Figure 89).  Slightly buried within the floor of Feature E were two large branch coral heads 
(Figure 90).  TU-1 was excavated thru the rock floor where additional pieces of branch coral 
were identified under the tumble.  The unit was expanded to measure 1 m north-south by 1.7 
m east-west so that the unit would butt up against the eastern wall of the structure.  TU-1 was 
excavated to a maximum depth of 74 cm bs (Figure 91).  Excavation proceeded through a 37 
cm thick rock fill layer that contained numerous branch coral fragments.  Two layers were 
uncovered below the rock fill.  Layer I was a very dark grayish brown silty loam.  This layer 
extended from approximately 37 to 57 cm bs and contained faunal bone, marine shell and 
waterworn pebbles.



 FINAL - Archaeological Inventory Survey 
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 126 

Figure 88. Plan view of Site 50-50-15-6864.  
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For details on the recovered materials see Section 6: Results of Laboratory Analysis.  Layer II 
consisted of sterile, dark yellowish brown silty loam which extended from 57 to 73 cm bs.  
Feature E appears to represent a shrine rather than a habitation feature based on the amount 
of branch coral offerings and fish bone. 

Figure 89. View south of Feature E at Site 50-50-15-6864.   

Figure 90. Close up of branch coral at Site 50-50-15-6864 Feature E.   
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Figure 91. TU-1 at base of excavation within Feature E at Site 50-50-15-6864.    
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TU-2 was excavated within Feature C, a terrace with a natural windbreak (Figure 92).  The 
terrace measures approximately 3 m north-south by 1.5 m east-west with a built up retaining 
wall on the west side which is 0.4 m high (2 courses).  On the east side of the feature is a 
natural lava escarpment which forms a windbreak 2.5 m long by 0.9 m high.  TU-1 was 
excavated to a maximum depth of 60 cm bs with three stratigraphic layers present.    

I 0 – 18 cm bs
Very dark grayish brown (10 YR 3/2) silt loam; granular; slightly sticky, non
plastic; clear smooth boundary; top soil with abundant organic material and
some cultural material.

II 18 – 44 cm bs
Very dark gray (10 YR 3/1) silt loam; granular; slightly sticky, slightly plastic;
abrupt smooth boundary; cultural material present.

II 44 – 60 cm bs
Yellowish brown (10 YR 5/4 silt loam; granular; slightly sticky, slightly plastic;
sterile.

Cultural constituents recovered in Layers I and II include marine shell midden, coral, 
mammal and fish bone, basalt flakes, ‘ili‘ili, ash pockets and charcoal.  For details on the 
recovered materials see Section 6: Results of Laboratory Analysis.  A charcoal sample from 
Layer II at a depth of 24 cm bs was submitted for radiocarbon analysis and yielded a result 
most likely dating from between the mid AD 1500s and AD 1800.   Layer III was a sterile, 
yellowish brown silty loam beneath Layer II and extending to bedrock with at maximum 
depth of 60 cm bs (Figures 93 and 94).   

Feature C, likely represents a habitation feature. 

Figure 92. Overview east of terrace and windbreak at Site 50-50-15-6864 Feature C.   
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Figure 93. TU-2 east wall profile at Site 50-50-15-6864 Feature C.  

Figure 94. Stratigraphic profile of TU-2 at Site 50-50-15-6864 Feature C.  
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Test Unit 3 at Site 50-50-15-6864 was excavated in Feature A, a terrace with a natural 
windbreak.  The terrace flat measures 4.2 m north-south by 2.7 m east-west with a retaining 
wall on the west side and a natural lava escarpment forming a windbreak to the east and 
south (Figure 95).  TU-3 was excavated to a depth of 60 cm bs with two stratigraphic layers 
represented.  Layer I extended from surface to approximately 30 cm bs and consisted of a 
brown silt with cultural constituents including shell midden and basalt flakes.  For details on 
the recovered materials see Section 6: Results of Laboratory Analysis.  Layer II consisted of a 
sterile yellow brown silt which extended from about 30 to 60+ cm bs, at which point most of 
the unit was covered in bedrock (Figure 96).   

Feature A is interpreted as a habitation structure. 

Figure 95. Overview of Site 50-50-15-6864 Feature A showing location of TU-3 prior to 
excavation. 

Figure 96. TU-3 at Site 50-50-15-6864 Feature A showing bedrock at base of excavation.  
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TU-4 was excavated within a rectangular terrace, Feature I at Site 50-50-15-6864.  Feature I 
measures 5.4 m north-south by 7.0 m east west with a wall (Feature J) forming its north 
boundary (Figure 97).  Alignments of rock form its western, southern and eastern edges.  On 
the south side of the feature are two parallel alignments of cobbles and boulders creating a 
step onto the terrace feature.  A slab lined rectangular hearth is located in the center of the 
feature, and TU-4 was positioned so that it bisected the hearth feature (Figure 98).  Materials 
from inside the hearth were screened separately from soil outside the hearth.  TU-4 was 
excavated to a maximum depth of 37 cm bs at which point bedrock was exposed.  Within the 
hearth was a silty grayish brown ash deposit that lacked charcoal, but from which a faunal 
bone fragment was recovered at 13-23 cm bs.  Ash samples were also collected.  The hearth 
was constructed by placing vertical p hoehoe slabs on bedrock which were supported by basalt 
cobbles (Figure 99).  Outside of the hearth, two stratigraphic layers were observed.  Layer I is 
a dark brown silt from which minor amounts of shell midden and basalt flakes were 
recovered which extended from surface to 15 cm bs.  For details on the recovered materials 
see Section 6: Results of Laboratory Analysis.   Layer II was a sterile, brown sandy silt which 
extended from 15 to 37 cm bs at which point bedrock was encountered.   

Feature I appears to represent a habitation structure. 

Figure 97. Overview of terrace Feature I at Site 50-50-15-6864.  
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Figure 98. View of Site 50-50-15-6864, Feature I, TU-4 at terrace prior to excavation. 

Figure 99. View of Site 50-50-15-6864, Feature I, TU-4 at base of excavation showing 
exposed half of hearth.   
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South, adjacent and slightly below Feature I is a level flat area which may have functioned as 
a lanai or activity area.  TU-5 was excavated in this flat adjacent to the southern edge of 
Feature I and reached a maximum depth of 73 cm bs at bedrock.  Three stratigraphic layers 
were identified.  Layer I extended from surface to approximately 18 cm bs and consisted of a 
very dark grayish brown silty loam which contained charcoal flecking and a single piece of 
marine shell midden.  Layer II was a sterile dark yellowish brown silty clay loam extending 
from approximately 18 to 40 cm bs.  Layer III was a sterile yellowish brown silty loam and 
extended from approximately 40 to 73 cm bs (Figure 100). 

Figure 100. TU-5 at Site 50-50-15-6864 at base of excavation. 

5.3.16 Site 50-50-15-6951 
This site complex consists of eight features including a lava tube (with midden, artifacts and a 
human tooth), a C-shaped wall, a wall with cleared flat, two terraces, a rock alignment, a U-
shaped enclosure, and two stone mounds.  These features represent habitation, shelter and 
possible agricultural or burial functions (Figure 101).   

The lava tube (Feature A) extends for over 32 m at which point it splits into two chambers.
Due to the rich deposit near the entrance, a test unit was initially planned at the feature.  The 
tube contains several surface artifacts and constituents including basalt cores, basalt flakes, 
basalt hammerstones, a basalt awl, coral abraders, two sharks teeth, a dogs tooth, bird bone,  
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Figure 101. Plan view of Site 50-50-15-6951.  
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faunal bone, kukui nut, shell midden (cowrie and ‘opihi), as well as an adult human incisor.  
Once the human bone was identified, all work in the feature was terminated and the 
appropriate personnel were informed of the discovery. 

Feature C is a flat with an adjacent wall which serves as a windbreak (Figure 102).  The wall is 
constructed on a natural outcrop of basalt with stacked boulders and cobbles forming a 
windbreak for the adjacent flat to the west.  The wall is approximately 5 m long north-south 
and reaches a height of 1.6 m (three courses).  The adjacent flat measures approximately 4 m 
north-south by 5 m east-west.  TU-1 was excavated in the flat which had a piece of marine 
shell midden and a waterworn piece of branch coral on the surface.  The unit was excavated 
to a maximum depth of 32 cm bs at which point bedrock was encountered (Figure 103).  Three 
stratigraphic layers were present in the unit all of which yielded cultural material. 

I 0 – 2 cm bs
Dark brown (7.5 YR 3/2) silt; granular; slightly sticky, non plastic; clear smooth
boundary; top soil with abundant organic material and some cultural material.

II 3 – 12 cm bs
Very dark brown (7.5 YR 2.5/2) silt loam; granular; slightly sticky, non plastic;
clear smooth boundary; cultural material present.

II 13 – 32 cm bs
Reddish brown (5 YR 3/3 silty clay; granular; slightly sticky, non plastic; contains
cultural material.

Layer I contained the majority of the cultural materials recovered including waterworn porites
coral, ‘ili‘ili pebbles, basalt flakes, shell midden, faunal bone, kukui nut, a puka shell bead, and 
an in situ charcoal sample.  The charcoal sample was recovered from the top of Layer II and 
was submitted for radiocarbon analysis yielding a result most likely dating from between the 
mid AD 1600s and AD 1800.  Layer III was a dark reddish brown silty clay extending from 12 
to 32 cm bs at its deepest point.  Materials recovered from Layer III include marine shell 
midden, porites coral and a basalt flake.  For details on the recovered materials see Section 6: 
Results of Laboratory Analysis.  

Feature C is interpreted as a shelter/activity area. 
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Figure 102. Overview of Feature C at Site 50-50-15-6951. 

Figure 103. Feature C at Site 50-50-15-6951 showing TU-1 at base of excavation.   
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5.4 GENERATOR-TIE LINE TESTED SITES

5.4.1 Site 50-50-15-6819 
This site complex consists of a terrace and 15 mounds located on a north-south trending 
ridgeline with a ravine to the west.  The mounds are scattered along the ridge with some 
being more formally constructed than others and likely representing agricultural or possible 
burial features.  For details on the various features descriptions see the site record in 
Appendix C.  Feature C is the northernmost mound, being circular in plan view and 
constructed of piled boulders and cobbles on bedrock (Figure 104).  It measures 3.2 m north-
south by 2.4 m east-west with a maximum height of 1.1 m.  The Feature C mound was 
subjected to test excavations in an attempt to determine its function.  The southern half of the 
mound was first dismantled and then the soil beneath this portion of the feature was 
excavated (Figure 105).  Two soil layers were identified underneath the mound construction 
and above the bedrock with no cultural materials being identified.  Layer I consisted of a dark 
brown silty loam extending from 76-106 cm below the mound surface.  Layer II consisted of a 
yellowish brown silty clay loam extending from 106-165 cm below the mound surface with 
bedrock below.     

Feature C appears to represent an agricultural clearing mound. 

Figure 104. Overview northeast of Feature C mound at Site 50-50-15-6819 prior to testing.   
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Figure 105. Site 50-50-15-6819 Feature C mound after mound dismantling prior to 
excavation of underlying soil.  

5.4.2 Site 50-50-14-6865 
This site complex consists of nine features including a wall remnant, a walled terrace, a stone 
alignment with flat terrace, a stone filled terrace, four terraces, and a modified lava blister.  
For details on the various features descriptions see the site record in Appendix C.  Feature B, a 
walled terrace, and Feature C, a stone alignment with terrace, were both test excavated.  
Feature B is a walled terrace with the terrace flat measuring approximately 3.7 m north-south 
by 3.2 m east-west (Figure 106).  Wall remnants (part of Feature A) border the north and east 
sides of the terrace flat.  TU-1 was excavated in the terrace flat along the edge of the wall 
remnant to a maximum depth of 75 cm bs with no cultural material being recovered (Figure 
107).  Three sterile stratigraphic layers were uncovered.  Layer I is a very dark brown silty 
loam with organics extending from surface to about 2 cm bs.  Layer II is a very dark brown 
silty clay loam which was sterile and extended from 2 to 45 cm bs.  Layer III is a dark 
yellowish brown silty clay loam extending from 45 to 75 cm bs which was also sterile and 
rested on top of the bedrock.   

Feature B likely represents an agricultural terrace.   
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Figure 106. Overview northeast of Site 50-50-14-6865 Feature B.   

Figure 107. View east of TU-1 at Site 50-50-14-6865 Feature B at base of excavation. 
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TU-2 was excavated in the center of the terrace floor at Feature C.  The Feature C terrace 
measures approximately 2.3 m east-west by 2.8 m north-south with a circular stone alignment 
on the east side of the terrace flat which extends for 3.5 m (Figure 108).  On the surface of TU-2 
were eight waterworn porites coral fragments, a basalt flake and a piece of marine shell 
midden.  TU-2 was excavated to a maximum depth of 39 cm bs at which point bedrock 
covered the unit floor (Figure 109).  Three stratigraphic layers were present during the 
excavation of TU-2.

I 0 5 cm bs
Very dark brown (7.5 YR 2/2) silt loam; granular; non sticky, non plastic; clear smooth
boundary; top soil with abundant organic material with some cultural material.

II 5 30 cm bs
Dark brown (10 YR 3/3) silt loam; granular; non sticky, non plastic; clear smooth
boundary; cultural material present with ash lens.

ash 10 cm thick
Grayish brown (10 YR 5/2) silt; single grain; non sticky, non plastic; abrupt smooth
boundary; probably the result of hearth cleaning as no discernable hearth evident
and no charcoal.

III 30 39 cm bs Dark yellowish brown (10 YR 3/4) silt loam; granular; non sticky, non plastic; sterile.

Layer I was the surface organic layer that contained marine shell midden and basalt flakes.  
Layer II contained cultural material in the upper 10 cm of this layer including marine shell 
midden, basalt flakes, water worn basalt pebbles and coral fragments (both porites and branch 
coral).  For details on the recovered materials see Section 6: Results of Laboratory Analysis.  
An ash pocket was also present in this layer which was 10 cm thick and likely represented a 
hearth cleaning episode as there were no rock alignments or large amounts of charcoal 
present.  Layer III was confined to the deeper pockets between bedrock and consisted of a 
sterile, dark yellowish brown silty loam (Figure 110).   

Feature C appears to represent a habitation or activity area associated with the nearby 
agricultural features. 

Figure 108. Overview east of Feature C at Site 50-50-14-6865.   
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Figure 109. View southeast of TU-2 at Site 50-50-14-6865 Feature C showing base of 
excavation.   

Figure 110. East wall profile of TU-2, Site 50-50-14-6865 Feature C. 
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5.4.3 Site 50-50-15-6871 
This impressive complex contains seven features including a stone faced wall, a U-shaped 
wall, a walled terrace with depression, three terraces and a stone mound (Figure 111).  For 
details on the various features descriptions see the site record in Appendix C.  Feature B is a 
U-shaped wall which connects to Feature C to the west, a rock filled and walled terrace with a 
depression.  These two features likely represent a high status habitation structure or possibly 
a heiau (Figure 112).  The walls of Feature B are thick and impressive being constructed of 
stacked boulders and cobbles with core filled pebbles.  The north wall is in the best condition 
being 7.6 m long east-west by 1.9 m thick and 0.75 m high (four to five courses).  The interior 
space of the U-shape measures approximately 5 m east-west by 5 m north-south, is soil filled 
and contains tumble from the surrounding walls.  The north and west walls of the U-shape 
form the east wall of the Feature C rock filled terrace.  Feature C is square in plan view 
measuring 3.6 m east-west by 3.8 m north-south.  The interior of Feature C is stone filled and 
is slightly depressed in the southwest corner.  

TU-1 was excavated in the center of the U-shape interior at Feature B (Figure 113).  The unit 
was excavated to a depth of 60 cm bs with three stratigraphic layers identified (Figures 114 
and 115).   

I 0 – 20 cm bs
Very dark brown (7.5 YR 2.5/2) silt loam; granular; non sticky, non plastic; abrupt
smooth boundary; top soil with abundant organic material with some cultural
material.

II 20 50 cm bs
Dark yellowish brown (10 YR 4/4) silt loam; granular; non sticky, non plastic; clear
smooth boundary; cultural material present.

III 50 60 cm bs Dark yellowish brown (10 YR 3/6) silt loam; granular; non sticky, non plastic; sterile.

Layer I contained cultural materials including shell midden, basalt flakes, coral fragments and 
charcoal.  A pocket of Layer I mixed with ash extended through Layers II and III to a depth of 
60 cm bs (Figures 114 and 115).  Layer II contained lesser amounts of cultural material. For 
details on the recovered materials see Section 6: Results of Laboratory Analysis.  A charcoal 
sample from the top of Layer II at a depth of 25 cm bs was submitted for radiocarbon analysis 
and yielded a result indicating that this feature was utilized from between the mid AD 1600s 
and AD 1800.  Layer III is a sterile dark yellowish brown silty loam extending from 50 to 60+ 
cm bs.     

Feature B likely represents a habitation feature, possible of a high status individual based on 
its level of construction and nearby feature association.   
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Figure 111. Plan view of Site 50-50-15-6871.  
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Figure 112. Overview of Feature B at Site 50-50-15-6871 with crew member in U-shape.    

Figure 113. View northwest of TU-1 at Site 50-50-15-6871 Feature B with Feature C (rock 
filled terrace) in background.  
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Figure 114. East wall profile of TU-1, Feature B at Site 50-50-15-6871 showing ash deposit.   

Figure 115. East wall stratigraphic profile of TU-1, Site 50-50-15-6871 Feature B. 



 FINAL - Archaeological Inventory Survey 
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 147 

5.5 P PAKA ROAD TESTED SITES

5.5.1 Site 50-50-14-6931 
This site complex consists of six features reflecting traditional use and historic ranching 
activity.  The complex is enclosed by a large historic wall (Feature A) likely for keeping cattle 
outside the site area.  Other features include concrete circular cisterns, earthen mounds with 
traditional and historic artifacts, a rock enclosure and a lava tube (Figure 116).  For details on 
the various features descriptions see the site record in Appendix C.  A test unit was excavated 
within Feature D, two disturbed and adjacent earthen mounds each about 70 to 80 cm high 
which cover an area approximately 10 m north-south by 9 m east-west (Figure 117).  On the 
surface of the feature are several artifacts including large water worn stones (possible former 
upright stones), shell midden and a variety of historic artifacts (including Chinese porcelain 
with the Bamboo or Three Circles and Dragonfly design pattern, porcelain with blue on white 
stencil transfer designs, earthenware, solarized glass, and contemporary trash) (Figures 118).  
The feature likely represents the remnant of a traditional feature which may have been 
dismantled so that the available stones could be used for the historic wall enclosure.   

TU-1 at Feature D was excavated to a maximum depth of 80 cm bs at which point bedrock 
covered the unit floor.  Three stratigraphic layers were observed during the excavation.  Layer 
I is a dark brown silty loam with cultural material (shell midden, kukui nut, charcoal, historics) 
which extends from surface to approximately 25 cm bs.  A charcoal sample from Layer I was 
submitted for radiocarbon analysis, the results suggest an overall occupation period then may 
have extended from the mid 16th century to the mid 20th century.  Layer II is a dark yellowish 
brown silty loam with decreasing cultural material with depth (basalt flakes, kukui nut, faunal 
bone, historics) extending from approximately 25 to 53 cm bs.  For details on the recovered 
materials see Section 6: Results of Laboratory Analysis.  Layer III is a sterile, dark brown silt 
above bedrock which extends from 53 to 83 cm bs (Figures 119 and 120). 
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Figure 116. Plan view of Site 50-50-14-6931.  
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Figure 117. Overview of TU-1 location at Site 50-50-14-6931 Feature D (note waterworn 
stones).

Figure 118. View of surface artifacts on Feature D at Site 50-50-14-6931.  
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Figure 119. Site 50-50-14-6931 Feature D, TU-1 West wall at base of excavation.   

Figure 120. Site 50-50-14-6931 Feature D, TU-1 stratigraphic profile.  
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5.5.2 Site 50-50-14-6939 
This complex consists of four features including a large rock walled enclosure and three 
terraces (Figure 121).  Two test units were excavated at the site, one within the stone enclosure 
Feature A and one within terrace Feature C.  For details on the various features descriptions 
see the site record in Appendix C.   

The Feature A enclosure is roughly rectangular in plan view with an interior space measuring 
approximately 15 m north-south by 8 m east-west (Figure 122).  A p hoehoe lava escarpment is 
located on the mauka (northeast) side of the feature with a small overhang shelter measuring 
5 m east-west by 1.7 m deep (north-south) and 1.0 m high.  The enclosure walls are partially 
faced with maximum heights of 1.5 m, with the eastern and western walls being in the best 
condition.  The southern wall appears to have been disassembled and possibly rebuilt in 
historic times as it is not a well constructed and is much smaller in size as compared to the 
other wall segments.  On the surface of the enclosure were scattered basalt flakes, waterworn 
cobbles and pebbles, a basalt hammerstone fragment, coral fragments and marine shell 
midden.  TU-1 was excavated in the center of the feature interior with an ‘ili‘ili pebble, porites 
coral fragment and a piece of marine shell midden on the unit surface (Figure 123).  Three 
stratigraphic layers were observed during the excavation which extended to bedrock at a 
maximum depth of 49 cm bs (Figure 124). 

I 0 – 20 cm bs
Very dark brown (7.5 YR 2.5/2) silt loam; granular; non sticky, non plastic; clear
wavy boundary; top soil with abundant organic material.

II 20 27 cm bs
Dark brown (10 YR 3/3) silt loam; granular; non sticky, non plastic; abrupt wavy
boundary; cultural material present.

III 27 50 cm bs Dark yellowish brown (10 YR 3/6) silt loam; granular; non sticky, non plastic; sterile.

Layer I contains most of the cultural constituents recovered,  including drilled marine shell, 
shell midden, volcanic glass, faunal bone, porites coral fragments, basalt flakes and a basalt 
core.  For details on the recovered materials see Section 6: Results of Laboratory Analysis.  
Layer II also contained cultural constituents.  Layer III is a sterile dark yellowish brown silty 
loam extending from 27 to 50+ cm bs.  

The Feature A enclosure appears to be a habitation feature which may have been reused in 
historic times.  
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Figure 121. Plan view of Site 50-50-14-6939.  
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Figure 122. Plan view of Site 50-50-14-6939, Feature A.  



 FINAL - Archaeological Inventory Survey 
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 154 

Figure 123. Overview of Feature A at Site 50-50-14-6939 prior to excavation of TU-1.  

Figure 124. View north of TU-1 at base of excavation within Feature A at Site 50-50-14-6939.   
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The Feature C terrace is constructed of stacked boulders on its downslope (southwest) side 
measuring 75-90 cm high (two to three courses) (Figure 125).  The terrace flat is soil filled 
measuring approximately 7 m in length by 4 m wide.  No cultural material was present on the 
terrace although a broken waterworn cobble and a coral fragment are located within a few 
meters of the feature.  TU-2 was excavated in the center of the terrace flat down to bedrock 
with a maximum depth of 42 cm bs.  Three stratigraphic layers were identified during the 
testing (Figures 126 and 127).   

I 0 – 4 cm bs
Dark brown (7.5 YR 3/2) silt loam; granular; non sticky, non plastic; abrupt smooth
boundary; top soil with abundant organic material.

II 4 20 cm bs
Dark brown (7.5 YR 3/3) silty clay loam; granular; slightly sticky, slightly plastic; clear
smooth boundary; cultural material present.

III 20 42 cm bs
Dark yellowish brown (7.5 YR 4/4) silty clay loam; granular; slightly sticky, slightly
plastic; sterile.

Layer II was the cultural layer at this site and contained basalt flakes, kukui nut fragments, 
porites coral fragments, marine shell midden, ash and charcoal.  For details on the recovered 
materials see Section 6: Results of Laboratory Analysis.  A charcoal sample taken from the 
base of Layer II at 27 cm bs was submitted for radiocarbon analysis.  The results indicate that 
this site was probably utilized between the mid AD 1500s and AD 1800.  Layer III is a sterile 
dark yellowish brown silty clay loam extending from 20 to 42+ cm bs.   

The Feature C terrace appears to reflect temporary habitation associated with agricultural 
activity. 

Figure 125. View northeast of terrace, Feature C at Site 50-50-14-6939. 
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Figure 126. View west of TU-2 at Site 50-50-14-6939 Feature C at base of excavation.   

Figure 127. Site 50-50-14-6939 Feature C, stratigraphic profile of TU-2.  
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5.5.3 Site 50-50-14-6940 
This complex is comprised of eight features reflecting habitation and agricultural activity 
(Figure 128).  Features include a large rock walled enclosure, a double enclosure, a small 
enclosure, three terraces, a terrace with a platform, and a terrace with adjacent wall.  For 
details on the various features descriptions see the site record in Appendix C.  A test unit was 
excavated within Feature H, a terrace with adjacent wall segment (Figure 129).  The Feature H 
terrace flat is soil filled and measures approximately 12 m east-west by 7 m north-south.  The 
face of the terrace is in poor condition and appears to have been impacted by cattle grazing.  
A rock wall borders the mauka (north side of the feature) and extends east-west for 
approximately 12.5 m and has a maximum height of approximately 1 m (six courses).   

TU-1 was excavated in the center of the terrace flat and extended to bedrock at 65 cm bs, with 
pockets of sterile soil extending between bedrock to a maximum depth of 91 cm bs.  Four 
stratigraphic layers were identified during the excavation.  Layer I is a very dark grayish 
brown silty loam with surface organics and cultural material (shell midden, porites coral 
fragments and basalt flakes) extending from surface to approximately 20 cm bs.  Layer II is a 
dark yellowish brown silty loam which also contained cultural material (shell midden, basalt 
flakes, volcanic glass and fish bone) extending from approximately 20 to 40 cm bs.  For details 
on the recovered materials see Section 6: Results of Laboratory Analysis.  Layer III was a dark 
brown silty clay loam which extended from approximately 40 to 55 cm bs.  An ash pocket in 
the northwest corner of the unit extended from the base of Layer II through Layer III to the 
top of Layer IV (Figure 130).  Layer III had fewer cultural constituents with depth and the 
materials present may have been recovered from the intrusive ash deposit.  Layer IV was a 
sterile, dark yellowish brown silty clay loam extending from 55 to 65 cm bs with pockets 
between bedrock going to approximately 90 cm bs.  The Feature H terrace represents a 
habitation feature.  
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Figure 128. Plan view of Site 50-50-14-6940.  
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Figure 129. Overview of terrace with wall, Feature H at Site 50-50-14-6940.   

Figure 130. Site 50-50-14-6940 Feature H, TU-1 (board mislabeled), showing west wall 
profile with ash deposit.    
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5.5.4 Site 50-50-14-6943 
This complex consists of three features; a cattle wall, a faced mound, and a large cobble 
mound with historic artifacts including cast iron stove fragments.  For details on the various 
features descriptions see the site record in Appendix C.   

Feature B, the faced mound, was subjected to testing to help determine its function, as it was 
more formally constructed than the typical agricultural clearing mounds observed in the 
project area.  Feature B is constructed of stacked boulders and cobbles with facing on its north 
and south sides.  It measures approximately 4.0 m long northeast-southwest by 2.5 m wide 
northwest-southeast and has a maximum height of 0.9 m (Figure 131).  The feature is located 
in flat terrain which is void of rock and has been used for agriculture and cattle grazing.  The 
eastern portion of the mound (measuring 2.7 m north-south by 1.2 m) was dismantled and 
then a test unit was excavated under the dismantled portion.  TU-1 measured 2.1 m north-
south by 0.75 m east-west and was situated to provide a complete cross section through the 
dismantled portion of the mound (Figure 132).  During the systematic dismantling, two kukui
nut shell fragments were recovered at 50-60 cm from the top of mound.  A waterworn pebble 
was recovered at 70 cm from the top of the mound and a cowrie shell fragment was recovered 
at 110 cm below the top of the mound within the soil layer.  TU-1 was excavated below the 
base of the mound for 40 cm with only one stratigraphic layer being represented.  The soil 
consists of a yellowish brown silty loam with only the pebble and cowrie fragment being 
recovered (Figure 133).  For details on the recovered materials see Section 6: Results of 
Laboratory Analysis.  No materials were recovered from the bottom 30 cm of the soil layer.   

Feature B appears to represent an agricultural clearing mound. 

Figure 131. View west of mound Feature B at Site 50-50-14-6943 prior to testing. 
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Figure 132. View of Site 50-50-14-6943 Feature B during testing showing mound cross 
section and sterile soil. 

Figure 133. Overview north of TU-1 trench at Site 50-50-14-6943 through eastern portion of 
mound.   
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Site 50-50-14-6956 
This site consists of a large rectangular enclosure.  The walls of the enclosure are unusually 
massive compared to the typical enclosure encountered in the project area (Figures 134 and 
135).  The enclosure measures approximately 10 m northeast to southwest by 8 m northwest 
to southeast.  The walls are faced on both the interior and exterior sides and vary from 1.5 to 
2.5 m wide with core filling in the wall interior.  The tops of the walls are very flat and vary in 
height from 0.6 to 1.25 m high (three to nine courses).  Large trees are growing in the interior 
of the enclosure some of which have fallen and toppled sections of the wall.  For details of the 
feature description see the site record in Appendix C.  TU-1 was excavated within the interior 
of the enclosure against its northeast (mauka) wall.  TU-1 was excavated to a maximum depth 
of 95 cm bs with three stratigraphic layers observed (Figure 136).   

I 0 30 cm bs
Dark brown (10 YR 2/7) loam; granular; slightly sticky, slightly plastic; abrupt smooth
boundary; top soil with abundant organic material.

II 30 75 cm bs
Dark brown (10 YR 3/3) silt; granular; non sticky, non plastic; clear smooth
boundary; sparse cultural material present.

III 75 95 cm bs
Dark yellowish brown (10 YR 3/6) sandy loam; granular; slightly sticky, slightly
plastic; sterile.

Layer I consists of a very dark brown loam with surface organics which extended from 
surface to 10 to 30 cm bs being deepest against the rock wall.  The wall extended below 
surface for 15 cm.  Some charcoal, ash and a burnt faunal bone fragment were present in this 
layer along with contemporary material (tin foil and plastic fragments).  Layer II consisted of 
a dark brown silt.  Minor amounts of cultural material were recovered from this layer 
including shell midden, basalt flakes, a faunal bone fragment, porites coral fragment and 
waterworn basalt pebbles.  For details on the recovered materials see Section 6: Results of 
Laboratory Analysis.  Layer III is a sterile dark yellowish brown sandy loam extending from 
75 to 95+ cm bs. 

The function of this large enclosure is uncertain.  The sparse amounts of recovered material 
and the massively thick walls are not typical of the other habitation enclosures in the area.  It 
may have been constructed during the historic period and further work is needed to interpret 
this feature. 
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Figure 134. Overview Site 50-50-14-6956 (enclosure).   
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Figure 135. Plan view map of Site 50-50-14-6956.  
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Figure 136. TU-1 at Site 50-50-14-6956 showing unit against interior north wall.   
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6.0 RESULTS OF LABORATORY ANALYSES 

The cultural material recovered from the surface collections and test excavations are analyzed 
below.  They are grouped by Wind Farm, Generator-Tie Line, and P paka Road areas, 
respectively.  The cultural material collection is comprised of 408 artifacts, 331 manuports, 
658.1 grams of midden, 32 datable charcoal samples, and six hearth/ash samples. 

6.1 ARTIFACT AND MANUPORT ANALYSES

The complete Auwahi Wind Farm artifact assemblage, from both controlled excavations and 
surface collections, totals 739 individual artifacts and manuports, which are comprised of 256 
lithic artifacts (i.e., cores, preforms, flakes, and debitage), 51 stone and coral tools, five fishing 
implements, two recreational artifacts, five miscellaneous artifacts, and 89 historic household 
and agricultural artifacts, as well as 331 manuports.  Manuports consisted of unworked coral 
(n=242), waterworn basalt pebbles, or ‘ili‘ili (n=57), unworked pumice (n=9), unidentified 
black faceted crystals (n=7), and branch coral (n=1), as well as unidentified marine mammal 
bone fragments (n=12), dog premolar (n=1), and shark teeth (n=2) that were not found in a 
midden context (Tables 12-14; Figures 137-142). 

6.1.1 Controlled Test Excavations 
A variety of cultural materials, including midden, charcoal for dating and wood 
identification, traditional and historic artifacts, and manuports were collected from test 
excavations carried out in Wind Farm, Generator-Tie Line, and P paka sites.  Twenty four 
sites were test excavated with a total of 37 excavation units.  Of these sites, 16 are located in 
the wind farm (27 features excavated), three along the Generator-Tie Line route (four features 
excavated), and five along P paka Road (six features excavated) (Table 11).   

Table 11. Test Excavated Sites (n=24) 
Wind Farm (n=16)

SIHP No. (50 50 xx xxxx)
Generator Tie Line (n=3)
SIHP No. (50 50 xx xxxx)

P paka Road (n=5)
SIHP No. (50 50 xx xxxx)

6832 6853 6819 6931
6833 6854 6865 6939
6838 6855 6871 6940
6839 6857 6943
6845 6860 6956
6848 6861
6851 6864
6852 6951

Controlled test excavation units typically measured 1x1 m in size and were excavated by 10 
cm arbitrary levels within each of the observed stratigraphic layers. Excavated soils were 
processed through 1/8-inch mesh screens and recovered materials were sorted and bagged by 
level.  However, given the simplicity of the stratigraphy of the sites excavated and the short 
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time span represented by the cultural deposits, all cultural material was analyzed by 
stratigraphic layer, with all levels within that layer combined. 

A total of 365 portable artifacts, 315 manuports, and 658.1 grams of midden were collected 
during test excavations (Tables 12-14 and 15-17).  The majority of artifacts from test 
excavations were collected from Wind Farm sites (n=191), which is where the majority of test 
units were performed, followed by P paka Road sites (n=156), and Generator-Tie Line sites 
(n=18) (Tables 12-14).  For the same reason, Wind Farm sites dominate the manuport 
assemblage (i.e., unmodified materials transported to archaeological sites by human agency; 
n=255), followed by Generator-Tie Line sites (n=37), and P paka Road sites (n=16).  
Traditionally manufactured implements, objects, or by-products of traditional artifact 
manufacture, including an array of lithics and tools made of Hawaiian and post-Contact 
imported materials, represent over 87% of the entire collection.  However, a significant 
amount of historic household and agriculture related artifacts were also collected from test 
units, primarily from P paka Road. Detailed tables and collection catalogues for each test unit 
that contained cultural materials can be found in Appendix C. 

Controlled test excavations yielded a diverse assemblage of lithics, tools, historic artifacts, 
miscellaneous artifacts, and manuports (Figures 137 and 138).  Lithics, which represent over 
67% of the complete test excavation artifact assemblage, consist of basalt cores (n=7), basalt 
flakes (n=134), basalt flakes with polish (n=3), basalt flake with retouch (n=1), basalt shatter 
(n=19), cryptocrystalline cores (n=3), cryptocrystalline flake (n=1), cryptocrystalline shatter 
(n=1), volcanic glass cores (n=4), spent volcanic glass cores (n=2), volcanic glass flakes (n=6), 
volcanic glass flake fragments (n=6), and volcanic glass shatter (n=3).  Tools make up 
approximately 8.2% of the test unit assemblage.  This group includes basalt awls (n=2), basalt 
flake tools (n=13), fragmentary basalt flake tools (n=8), cryptocrystalline flake tools (n=2), 
volcanic glass flake tools (n=2), coral abraders (n=2), and coral abrader fragment (n=1).  
Roughly 22.7% of the assemblage is comprised of historic artifacts, including a wide variety of 
glass, ceramic, and metal artifacts – nearly all collected from P paka Road sites.  
Miscellaneous artifacts collected from controlled excavations represent only 1.3% of the 
assemblage and include an echinoid spine bead preform (n=1), modified basalt (n=1), 
modified burnt bone fragment (n=1), and cone shell beads (n=2).  Manuports collected from 
controlled excavations consist of unworked coral (n=242), waterworn basalt pebbles or ‘ili‘ili,
(n=57), and unworked pumice (n=9).  
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Figure 137. Pie chart depicting artifact frequency by general category. 

Figure 138. Pie chart depicting manuport frequency by general category. 

6.1.1.1 Wind Farm Test Excavations.  A total of 446 cultural resources were collected from 
Wind Farm sites, comprised of 191 artifacts and 255 manuports (Table 12).  The Wind Farm 
test unit assemblage is dominated by manuports (n=255; 57.2%; Figures 139 and 140), 
including unworked coral (n=192; 43.0%), waterworn basalt pebbles or ‘ili‘ili (n=54; 12.1%), 
and unworked pumice (n=9; 2.0%).  Lithics represent the most frequently collected artifact 
type (n=180; 40.4%), which is largely made up of basalt flakes (n=92; 20.6%), followed by 
basalt flake fragments (n=51; 11.4%), basalt shatter (n=18; 4.0%), volcanic glass flakes (n=5; 
1.1%), volcanic glass flake fragments (n=5; 1.1%), basalt cores (n=3; 0.7%), spent volcanic glass 
cores (n=2; 0.4%), volcanic glass shatter (n=2; 0.4%), basalt flake with retouch (n=1; 0.2%), and 
a cryptocrystalline core (n=1; 0.2%).  Tools trail in frequency (n=6), representing only 1.3% of 
the Wind Farm assemblage.  Tools are comprised of fragmentary flake tools (n=2; 0.4%), basalt 
awl (n=1; 0.2%), basalt flake tool (n=1; 0.2%), coral abrader (n=1; 0.2%), and fragmentary coral 
abrader (n=1; 0.2%).  Other artifacts include an Echinoid spine bead preform (n=1; 0.2%) 
(Figure 167), cone shell bead (n=1; 0.2%), modified piece of basalt (n=1; 0.2%), modified burnt 
bone fragment (n=1; 0.2%), and a chunk of plaster/mortar conglomerate (n=1; 0.2%).  
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Complete artifact/manuport tables with stratigraphic data and catalogues for each tested 
Wind Farm site are located in Appendix C. 

As previously mentioned, the majority of test units were performed in Wind Farm sites with 
24 units containing cultural materials (Table 12), which explains the relatively high frequency 
of artifacts in this portion of the project area.  The Wind Farm test excavation (concentrating 
on artifacts and manuports) are briefly summarized by site below. 

Site 50-50-15-6832, Feature A (U-shaped wall).  This feature contained two pieces of 
unworked coral, all coming from Layer II. 

Site 50-50-15-6833, Feature A (C-shaped wall).  A basalt flake, echinoid spine bead 
preform, three pieces of unworked coral, and a single ‘ili‘ili were collected from this C-
shaped enclosure. Layer I bore the single basalt flake.  Layer II bore the echinoid spine 
bead preform, unworked coral, and ‘ili‘ili.

Site 50-50-15-6838, Feature G (wall).  This wall also bore 15 lithic artifacts (7.9% of 
total Wind Farm artifacts), including basalt flakes (n=7), basalt flake fragments (n=5), 
and basalt shatter (n=3).  All artifacts were collected from Layer I. 

Site 50-50-15-6839, Feature B (terrace with windbreak). Two basalt flakes and a single 
piece of unworked coral were collected from this site.  Layer I contained one basalt 
flake.  Layer II contained a basalt flake and a piece of unworked coral. 

Site 50-50-15-6848 (habitation complex). This site had the highest total of Wind Farm 
excavations artifacts (n=43; 22.5%), most of which were lithics, obtained from five 
individual test excavations with units in Features A, E, I, J, and L.   

Feature A (cleared area with windbreak). This feature yielded basalt flakes 
(n=7), basalt flake fragments (n=8), fragmentary basalt flake fragment 
(n=1), volcanic glass flake (n=1), volcanic glass shatter (n=1), and one ‘ili‘ili.
Layer I contained the bulk of artifacts (n=15), which included basalt flakes 
(n=6), basalt flake fragments (n=8), and volcanic glass shatter (n=1).  Layer 
II/III contained a basalt flake, a volcanic glass flake, and an ‘ili‘ili.
Feature E (terrace, stone filled).  A single cryptocrystalline core was found 
in Layer I (ca. 0-15 cmbs).
Feature I (terrace). This feature contained basalt flakes (n=5), basalt flake 
fragments (n=5), basalt shatter (n=5), and volcanic glass flake fragments 
(n=3), and modified basalt (n=1).  The surface of the test unit bore a piece of 
modified basalt.  Layer I contained only basalt shatter (n=2) and unworked 
coral (n=1).  Layer II contained the bulk of the artifacts (n=14), comprised of 
basalt flakes (n=4), basalt flake fragments (n=4), basalt shatter (n=3), 
volcanic glass flake fragments (n=3), ‘ili‘ili (n=2), and unworked coral 
(n=11).  Layer III contained only a basalt flake and flake fragment. 
Feature J (terrace, stone filled). The terrace bore a single basalt core and 
volcanic glass flake fragment as well as a coral abrader and one piece of 
unworked coral.  The wall fall contained a single coral abrader and the 
surface bore a single basalt core.  Layer I contained a volcanic glass flake 
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fragment and a piece of unworked coral. 
Feature L (terrace, soil filled). This feature contained one volcanic glass 
flake fragment and shatter, all from Layer I. 

Site 50-50-15-6851, Feature B (enclosure).  This feature contained 6.3% of total Wind 
Farm artifact assemblage, including basalt flakes (n=10), basalt shatter (n=1), basalt 
flake with retouch (n=1), as well as unworked coral (n=3).  All cultural materials were 
collected from Layer II.  

Site 50-50-15-6852 (complex).  This site was tested in Features A and I, bearing a total 
of two artifacts and 48 manuports. 

Feature A (enclosure).  This enclosure contained a basalt awl (n=1), 
unworked coral (n=13), and ‘ili‘ili (n=16).  Layer I bore the basalt awl as 
wells as three pieces of unworked coral and three ‘ili‘ili. Layer II contained 
a significant amount of manuports, including ten pieces of unworked coral 
and 13 ‘ili‘ili.
Feature I (U-shaped wall).  A single basalt flake, unworked coral (n=10), 
and ‘ili‘ili (n=9) were collected from this feature.  The surface bore a basalt 
flake and one piece of unworked coral.  Layer II contained unworked coral 
(n=9) and ‘ili‘ili (n=9).

Site 50-50-15-6853, Feature A (enclosure).  One basalt flake, a basalt flake fragment, 
and a piece of unworked coral were collected from this feature.  Layer I contained the 
unworked coral and Layer II contained the two lithic artifacts.  

Site 50-50-15-6854, Feature C (C-shaped wall).  This feature contained a single ‘ili‘ili
that was collected from Layer II. 

Site 50-50-15-6855, Feature A (C-shaped wall).  A single basalt flake fragment and 
nine unworked coral pieces were collected from this feature.  Layer I bore two 
unworked coral pieces.  Layer II contained the basalt flake fragment and six pieces of 
unworked coral.  Layer III contained a single piece of unworked coral. 

Site 50-50-15-6857, Feature A (habitation terrace).  This terrace feature contained 16 
artifacts (8.4% of total Wind Farm artifacts) and yielded a wide variety of lithics 
(n=15), including basalt flakes (n=5), basalt flake fragments (n=2), basalt core (n=1), 
basalt shatter (n=1), volcanic glass flakes (n=4), and spent volcanic glass cores (n=2).  
This feature also contained a chunk of plaster/mortar conglomerate and four ‘ili‘ili.
Layer I contained the greater part of the collection from this feature, including all lithic 
artifacts but one (n=14), one plaster and mortar conglomerate, and four ‘ili‘ili. Layer II 
contained a single basalt flake fragment. 

Site 50-50-15-6860, Feature B (terrace).  A single fragmentary coral abrader, ‘ili‘ili
(n=16), and unworked coral (n=11) were collected from this terrace.  Layer I contained 
nine ‘ili‘ili and eight unworked coral.  Layer II bore the fragmentary coral abrader as 
well as ‘ili‘ili (n=7) and unworked coral pieces (n=3). 
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Site 50-50-15-6861, Feature A (habitation terrace).  This terrace contained the highest 
density of artifacts from a single test unit in the Wind Farm area (n=40; 20.9% of total 
Wind Farm artifacts), with an assemblage comprised solely of lithics, including basalt 
flakes (n=22), basalt flake fragments (n=11), basalt shatter (n=6), and one basalt core.  
Layer I bore a basalt core (n=1), basalt flakes (n=19), basalt flake fragments (n=11), and 
basalt shatter (n=6).  Layer II contained three basalt flakes. 

Site 50-50-15-6864 (habitation/ceremonial complex).  A total of 41 artifacts (21.5%of 
total Wind Farm artifacts) and 134 manuports (52.5% of total Wind Farm manuports) 
were collected from this complex, which came from four test units placed in Features 
A, C, E, and I.   

Feature A (habitation terrace).  This feature yielded mainly basalt flakes 
(n=21) and basalt flake fragments (n=14), but also contained a fragmentary 
basalt flake tool, and modified burnt bone fragment – all collected from 
Layer I. 
Feature C (terrace with overhang).  One basalt flake, an unworked coral, 
and an ‘ili‘ili was collected from this feature. Layer I contained all artifacts 
and manuports for the test unit. 
Feature E (habitation C-shaped wall/ windbreak). The test unit contained 
no artifacts, but contained a significant amount of unworked coral (n=130) 
and minor amounts of ‘ili‘ili (n=2).  All artifacts and manuports were 
collected in the rock fill. 
Feature I (terrace with surface hearth).  This feature yielded only three 
basalt flakes, all collected from Layer I. 

Site 50-50-15-6951, Feature C (cleared area with windbreak).  A total of 14 artifacts 
(7.3% of total Wind Farm artifacts), which included a fair amount of lithics (n=12), 
including basalt flakes (n=6), basalt flake fragments (n=4), basalt shatter (n=2), and 
basalt flake tool (n=1) were collected from the cleared flat.  This feature also contained 
a single human incisor, a cone shell bead, four pieces of unworked coral, and a single 
‘ili‘ili. Layer I yielded a basalt flake tool and a piece of unworked coral.  Layer II 
contained the bulk of this feature’s artifact/manuports assemblage, including basalt 
flakes (n=5), basalt flake fragments (n=4), basalt shatter (n=2), cone shell bead (n=1), as 
well as unworked coral (n=2) and ‘ili‘ili (n=1).  Layer III bore a basalt flake and a piece 
of unworked coral. 

Test excavated sites bear artifact and manuport assemblages suggestive of what activities 
were taking place and how they might differ between individual features within the site.  The 
majority of tested Wind Farm sites have significant amounts of basalt, volcanic glass and/or 
cryptocrystalline, in the form of flakes, debitage, and tools.  Lithic artifacts are found to be 
either products or by-products of stone tool manufacture, repair, and/or use.  Tools from the 
Wind Farm test excavations assemblage appear to have been used for a variety of activities, 
such as manufacture and/or repair of stone tools, manufacture of wood, gourd, or bone 
artifacts, finishing of bone, gourd, or wood artifacts, and butchery.   
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While the majority of artifacts were made of stone, artifacts made of coral, shell, bone, and 
historic plaster/mortar were found as well.  Site 6833, Feature A (enclosure) contained an 
echinoid spine bead preform (Figure 167).  Site 6848, Feature J (stone filled terrace) produced a 
single coral abrader.  A fragmentary coral abrader was collected from 6860, Feature B.  
Additionally, a modified burnt bone fragment and single cone shell bead were collected from 
Sites 6864 and 6951, respectively.  The only historic artifact, a chunk of plaster and mortar 
conglomerate, was collected from Site 6857, Feature A (habitation terrace). 

Several Wind Farm sites yielded significant amounts of manuports.  Unworked coral, in 
various states of wear and fragmentation, is the most common type of manuport (n=192), 
followed by waterworn basalt pebbles, or ‘ili‘ili (n=54), and unworked pumice (n=9) (Table 
12; Figure 140).  Site 6864, Feature E (habitation C-shape/windbreak) contained the highest 
amount of unworked coral (n=130).  Site 6852 followed in unworked coral frequency (n=23), 
with Feature A (enclosure) containing 13 pieces and Feature I (U-shaped enclosure) 
containing ten pieces.  Feature I of Site 6848 (walled terrace) contained 12 pieces.  Feature B of 
Site 6860 (terrace) yielded 11 pieces.  The sites with the greatest amount of waterworn basalt 
pebbles (‘ili‘ili) were Sites 6851, Feature B (enclosure), and 6860, Feature B (terrace), both 
containing 16 individual (‘ili‘ili).  Site 6855, Feature A (C-shape) produced nine (‘ili‘ili).  Only 
found in Site 6852, Feature I (U-shaped enclosure), unworked pumice was the least common 
manuport (n=9). 
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Table 12. Test Excavations — Artifact and Manuport Table for Wind Farm Sites 

6832
A

6833
A

6838
G

6839
B

6848
A

6848
E

6848
I

6848
J

6848
L

6851
B

6852
A

6852
I

6853
A

6854
C

6855
A

6857
A

6860
B

6861
A

6864
A

6864
C

Lithics 0 1 15 2 17 1 18 2 2 12 0 1 2 0 1 15 0 40 35 1

Basalt Core 1 1 1

Basalt Flake 1 7 2 7 5 10 1 1 5 22 21

Basalt Flake Fragment 5 8 5 1 1 2 11 14

Basalt Flake w/Retouch 1

Basalt Shatter 3 5 1 1 6

Cryptorystalline Core 1

Volcanic Glass Core, spent 2

Volcanic Glass Flake 1 4

Volcanic Glass Flake Fragment 3 1 1

Volcanic Glass Shatter 1 1

Tools 0 0 0 0 1 0 0 1 0 0 1 0 0 0 0 0 1 0 1 0

Basalt Awl 1

Basalt Flake Tool

Basalt Flake Tool, fragmentary 1 1

Coral Abrader 1

Coral Abrader, fragmentary 1

Miscellaneous 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0

Echinoid Spine Bead Preform 1

Modified Basalt 1

Modified Burnt Bone 1

Shell Bead, Conus sp.

Historics 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

Plaster/Mortar Conglamorate 1

0 2 15 2 18 1 19 3 2 12 1 1 2 0 1 16 1 40 37 1

Unworked Coral 2 3 1 12 1 3 13 10 1 11

Waterworn Basalt Pebble (`ili`ili ) 1 1 2 16 1 9 4 16

Unworked Pumice 9

2 4 0 1 1 0 14 1 0 3 29 19 1 1 9 4 27 0 0 2

Totals 2 6 15 3 19 1 33 4 2 15 30 20 3 1 10 20 28 40 37 3

SIHP No. (50 50 xx xxxx)

Artifacts

Manuports

Artifacts Totals

Manuports Totals
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Figure 139. Chart depicting distribution of artifacts collected from Wind Farm sites test excavations. 

Figure 140. Chart depicting distribution of manuports collected from Wind Farm sites test excavations.
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6.1.1.2  Generator-Tie Line Test Excavations.  Two test units from Sites 50-50-14-6865 
(agricultural complex) and 50-50-15-6871 (habitation complex) along the Generator-Tie Line 
Corridor contained a total of 18 artifacts and 37 manuports (Table 13; Figure 141).  The most 
common cultural material collected was unworked coral (n=37; 67.3%).  Site 6865, Feature C 
bore 27 pieces of unworked coral and 6871, Feature B yielded ten pieces.  The artifact 
assemblage consisted primarily of lithics (n=12; 25.5%), with Site 6865- C producing basalt 
flakes (n=7) and 6871-B yielding basalt flakes (n=5), basalt flake with polish (n=1), and volcanic 
glass flake (n=1).  Tools collected from the Generator-Tie Line sites represented only 7.3% (n=6) 
of the artifact assemblage, largely coming from Site 6871-B (n=5).  While Site 6865-C yielded 
only a single coral abrader, Site 6871-C contained volcanic glass flake tools (n=2), a basalt flake 
tool (n=1), and coral abrader (n=1).  Generator-Tie Line test excavations, with a focus on 
artifacts and manuports, are briefly summarized by site below. 

Site 50-50-14-6865, Feature C (terrace and alignment).  This feature contained 61.8% 
of the artifact/manuport assemblage, representing 38.9% of total artifacts and 73% of 
manuports collected from the Generator-Tie Line Corridor.  The test unit surface 
yielded a basalt flake and eleven unworked coral pieces.  Layer I contained a single 
basalt flake.  Layer II bore the majority of artifacts and manuports, including basalt 
flakes (n=5), coral abrader (n=1), and unworked coral (n=16). 

Site 50-50-15-6871, Feature B (U-shaped enclosure).  This U-shaped enclosure 
yielded 32.8% of the artifact/manuport assemblage, but contained 61.1% of artifacts 
and 27% of manuports collected from the Generator-Tie Line Corridor.  Layer I 
contained the majority of artifacts and manuports, including basalt flakes (n=5), 
basalt flake with polish (n=1), basalt flake tool (n=1), volcanic glass flake (n=1), 
volcanic glass flake tool (n=2), and unworked coral (n=8).  Layer II bore a volcanic 
glass flake and two pieces of unworked coral. 

The Generator-Tie Line artifact assemblage contained only artifacts of traditional manufacture 
made of local materials.  The assemblage suggests that stone tool manufacture, repair, and use 
were common at these sites.  The most common stone used was basalt (n=14) followed by 
volcanic glass (n=3).  Coral, in various states of wear and fragmentation, appeared to have been 
transported to the sites (n=37), but less frequently used as a tool such as an abrader (n=1).   
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Table 13. Artifact and Manuport Table for Transmission Sites Test Excavations 

SIHP No. (50 50 xx xxxx) 6865, Fe. C 6871, Fe. B Total %

Artifacts

Lithics 7 7 14 25.5%

Basalt Flake 7 5 12 21.8%

Basalt Flake w/Polish 1 1 1.8%

Volcanic Glass Flake 1 1 1.8%

Tools 1 3 4 7.3%

Basalt Flake Tool 1 1 1.8%

Volcanic Glass Flake Tool 2 2 3.6%

Coral Abrader 1 1 1.8%

Artifacts Totals 8 10 18 32.7%

Manuports

Unworked Coral 27 10 37 67.3%

Manuports Totals 27 10 37 67.3%

Totals 35 20 55 100%

Figure 141. Distribution of Artifacts Collected from Generator-Tie Line Test Excavations. 

6.1.1.3 P paka Road Test Excavations.  Five features in four sites were test excavated in the 
P paka Road corridor, yielding a total of 156 artifacts and 23 manuports (Table 14; Figure 142).  
The most common artifact types in P paka Road corridor were historic household and 
hardware artifacts (n=82; 45.8%), collected predominantly from Site 50-50-14-6931, Feature D 
(midden area with historic artifacts), which bore 81 of the 82 historic artifacts.  The historic 
artifact assemblage is comprised of square metal nail fragments (n=32; 17.9%), glass bottle 
fragments of various colors (n=17; 9.5%), glass pane fragments of various colors (n=15; 8.9%), 
nondescript clear glass fragments (n=6; 3.4%), porcelain vessel sherds (n=5; 2.8%), various 
nondescript metal fragments (n=4; 2.2%), metal slotted flat head screw(n=1; 0.6%), and a 
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stoneware bottle sherd (n=1; 0.6%).  Following in frequency were lithics (n=53; 29.6%), which 
were found in all but one P paka Road site (Site 50-50-14-6943-A).  Lithics were primarily basalt 
flakes (n=30; 16.8%), basalt flake fragments (n=6; 3.4%), basalt cores (n=4; 2.2%), and volcanic 
glass cores (n=4; 2.2%).  Less frequently found were basalt flakes with polish (n=2; 1.1%) and 
cryptocrystalline cores (n=2; 1.1%).  Minor amounts of basalt, cryptocrystalline, and volcanic 
glass debitage were also collected, each type representing less than 1% of the assemblage.  A 
total of 20 tools, dominated by basalt flake tools (n=11), but also including volcanic glass flake 
tools (n=6), cryptocrystalline flake tools (n=2), and a single basalt awl were collected.  
Additionally, a single cone shell bead was collected.  Manuports represented only 12.8% of the 
assemblage, consisting of unworked coral (n=13), unidentified minerals (black faceted crystals; 
n=7), and waterworn basalt pebble (‘ili‘ili; n=3).  P paka Road test excavations, focusing on 
artifacts and manuports, are briefly summarized by site below. 

Site 50-50-14-6931, Feature D (midden area with historic artifacts). This feature contained 
50.8% (n=91) of the entire P paka Road excavations assemblage and 98.8% (n=81) of the 
entire historic artifact assemblage.  However, it only contained 13.2% (n=7) of the lithics and 
10% (n=2) of the tools assemblage as well as 33.3% (n=1) of ‘ili‘ili collected.  The surface of 
the test unit yielded a variety of historic bottle glass (n=10), pane glass (n=1), porcelain 
sherds (n=4), and a stoneware bottle fragment (n=1).  Layer I (0-43 cmbs) contained 
cryptocrystalline cores (n=2), nondescript clear glass fragments (n=5), various glass bottle 
fragments (n=4), various glass pane fragments (n=6), square nail fragments (n=13), metal 
screw (n=1), various unidentified metal fragments (n=2), and an ‘ili‘ili (n=1).  Layer II bore 
the greater part of artifacts, including those of traditional manufacture, such as basalt flakes 
(n=3), cryptocrystalline flake (n=1), cryptocrystalline shatter (n=1), cryptocrystalline flake 
tools (n=2).  Also collected from Layer II was the greatest amount of historic artifacts, 
including a nondescript clear glass fragment (n=1), aqua glass bottle fragments (n=2), cobalt 
glass bottle fragment (n=1), teal glass pane fragments (n=3), clear glass pane fragments 
(n=5), various unidentified metal fragments (n=3), square nail fragments (n=19), and a 
porcelain sherd fragment (n=1). 

Site 50-50-14-6939 (agricultural and habitation complex). This complex was tested in two 
features, A and C, which yielded a total of 39 artifacts and manuports, representing 22.8% of 
P paka Road collections. 

Feature A (enclosure) represented 14% (n=24) of the entire P paka Road 
assemblage, comprised of lithics (n=11; 20.8%) and of tools (n=6; 30%) 
collected.  It also contained 38.5% (n=5) of unworked coral and 33.3% (n=1) of 
‘ili‘ili collected from P paka Road.  Layer I contained the majority of artifacts 
and manuports, including a basalt core (n=1), basalt flakes (n=4), volcanic 
glass core (n=1), volcanic glass shatter (n=1), volcanic glass flake tools (n=5), 
cone shell bead (n=1), unworked coral (n=3), and ‘ili‘ili (n=1).  Layer II bore a 
basalt flake (n=1), basalt flake fragment (n=2), volcanic glass core (n=1), a 
volcanic glass flake tool (n=1), unworked coral (n=1), and an ‘ili‘ili (n=1). 
Feature C (terrace) of the same site contained only 8.7% (n=15) of the artifact 
and manuport totals for P paka Road, which was comprised of lithics (n=6; 
11.3%), tools (n=3; 15.2%), and unworked coral (n=6; 42.2%).  All collections 
were from Layer II.   
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Site 50-50-14-6940, Feature H (terrace).  This terrace contained 20.1% (n=36) of the 
artifact/manuport assemblage, which represented 52.8% (n=28) of lithics collected and 
40% (n=8) of tools collected.  Layer I contained the majority of artifacts collected, 
including basalt cores (n=2), basalt flakes (n=12), basalt flake fragments (n=2), basalt 
flakes with polish (n=2), basalt flake tools (n=8), and volcanic glass cores (n=2).  Layer II 
bore basalt flakes (n=7) and a volcanic glass flake fragment (n=1). 

Site 50-50-14-6943, Feature B (mound, east half).  The collections from this mound 
represented a mere 1.1% (n=2) of the entire P paka Road assemblage, comprised solely 
of manuports, including 7.7% (n=1) of the unworked coral and 33.3% (n=1) of ‘ili‘ili
collected.  Both unworked coral and ‘ili‘ili were collected from the rock fill. 

Site 50-50-14-6956 (large enclosure).  This large enclosure contained 6.1% (n=11) of the 
artifact/manuport assemblage, representing 1.9% (n=1) of lithics, 5% (n=1) of tools, 1.2% 
(n=1) of historic artifacts, 100% of unidentified black faceted minerals (n=7), and 7.7% 
(n=1) of unworked coral collected.  Layer I contained a single piece of unworked coral.  
Layer II contained the unidentified black faceted minerals, a basalt core, basalt flake tool, 
and a clear glass pane fragment. 

Test excavated sites bore artifact and manuport assemblages suggestive of what activities were 
taking place within the sites and provide some information on site chronologies.  Site 50-50-14-
6931, Feature D, a midden and historic artifact scatter, contained a substantial amount of 
historic artifacts (Figure 142), which were collected from Layer I to nearly the base of Layer II.  
Yet, the feature contained a fair amount of traditional artifacts, including a variety of lithics and 
tools made of local and historic imported materials in Layers I and II.  Thus, the inhabitants of 
the site had access to historic imported goods from the initial to final use of the site, but made 
use of local and imported materials as traditional tools to facilitate daily tasks.  Site 50-50-14-
6939, an agricultural/habitation complex, was test excavated in Features A (enclosure) and C 
(terrace), which produced only traditional artifacts, including a variety of lithics, stone tools, 
along with a single cone shell bead.  A substantial amount of unworked coral (n=11) was 
collected from Site 6939, Features A and C, also indicative of traditional practices.  Therefore, 
this site appears to be pre-Contact or early Contact period.  In addition, the test excavation in 
Feature H (terrace) of Site 6940, an agricultural/habitation complex, contained the greatest 
amount of traditional lithic artifacts (n=28) and tools (n=8), which were either flake tools or 
unmodified flakes.  No historic artifacts were collected from Site 6940.  Hence, this site was also 
likely pre-Contact or early Contact.  Site 6956, a large enclosure possibly used for animal 
husbandry, contained mostly pre-Contact cultural material, including basalt lithics and tools as 
well as unworked coral.  A single historic artifact, consisting of a single clear glass pane 
fragment, was collected from the middle of Layer II (35-45 cm bs).  Thus traditional activities, 
such as basalt tool manufacture and use, were occurring into the historic era. 
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Table 14. Artifact and Manuport Table for P paka Road Test Excavations 

Site AWF
6931
D

6939
A

6939
C

6940
H

6943
B

6956 F Total %

Artifacts

Lithics 7 11 6 28 0 1 53 29.6%

Basalt Core 1 2 1 4 2.2%

Basalt Flake 3 5 3 19 30 16.8%

Basalt Flake Fragment 2 2 2 6 3.4%

Basalt Flake w/ polish 2 2 1.1%

Basalt Shatter 1 1 0.6%

Cryptocrystalline Core 2 2 1.1%

Cryptocrystalline Flake 1 1 0.6%

Cryptocrystalline Shatter 1 1 0.6%

Volcanic Glass Core 2 2 4 2.2%

Volcanic Glass Flake Fragment 1 1 0.6%

Volcanic Glass Shatter 1 1 0.6%

Tools 2 6 3 8 0 1 20 11.2%

Basalt Awl 1 1 0.6%

Basalt Flake Tool 2 8 1 11 6.1%

Crypto Crystalline Flake Tool 2 2 1.1%

Volcanic Glass Flake Tool 6 6 3.4%

Miscellaneous 0 1 0 0 0 0 1 0.6%

Shell Bead, Conus sp. 1 1 0.6%

Historic Artifacts 81 0 0 0 0 1 82 45.8%

Glass Fragment, clear 6 6 3.4%

Glass Bottle Fragment, amethyst 3 3 1.7%

Glass Bottle Fragment, aqua 4 4 2.2%

Glass Bottle Fragment, aqua blue 2 2 1.1%

Glass Bottle Fragment, aqua green 3 3 1.7%

Glass Bottle Fragment, brown 1 1 0.6%

Glass Bottle Fragment, clear 1 1 0.6%

Glass Bottle Fragment, cobalt 1 1 0.6%

Glass Bottle Fragments, olive 2 2 1.1%

Glass Pane Fragment, aqua 6 6 3.4%

Glass Pane Fragment, teal 3 3 1.7%

Glass Pane Fragment, clear 6 1 7 3.9%

Metal Fragment, flat/sheet 1 1 0.6%

Metal Fragment, unidentified 2 2 1.1%

Metal Nail Fragment, square 32 32 17.9%

Metal Screw, slotted flat head 1 1 0.6%

Metal Shank Fragment 1 1 0.6%

Porcelain Sherd, Celadon 1 1 0.6%

Porcelain Vessel Sherds, Asian 2 2 1.1%

Porcelain Vessel Sherds, Celadon 2 2 1.1%

Stoneware Bottle Fragment 1 1 0.6%
Artifacts Totals 90 18 9 36 0 3 156 87.2%

Manuports

Unworked Coral 5 6 1 1 13 7.3%

Waterworn Basalt Pebble (‘ili‘ili ) 1 1 1 3 1.7%

Unidentified Mineral, black faceted crystals 7 7 3.9%

Manuports Totals 1 6 6 0 2 8 23 12.8%

Totals 91 24 15 36 2 11 179 100%
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Figure 142. P paka sites distribution of artifacts collected from test excavations. 

6.1.2 Surface Collections
A total of 43 artifacts (72.9% of total surface collections) and 16 manuports (27.1% of total 
surface collections) were obtained from the surface of sites from Wind Farm Site, the Generator-
Tie Line Corridor, and the P paka Road Corridor (Table 15).  These artifacts and manuports 
have been separated from the controlled test excavation collections as they lack detailed 
provenience information and, thus, add little to the interpretation of archaeological sites.  The 
majority of surface collections are from Wind Farm sites (36 artifacts and 16 manuports), 
followed by artifacts from Generator-Tie Line Corridor (n=5), and P paka Road Corridor sites 
(n=2).  Detailed tables and catalogues of surface collections can be found in Appendix D. 

Surface collections from Wind Farm, Generator-Tie Line, and P paka areas consist primarily of 
traditional tools manufactured out of local Hawaiian materials and exotic materials likely 
brought in raw form to the islands as ballast in the historic era.  Tools, comprising 35.6% of the 
total surface assemblage, include several polished basalt adzes, or ko‘i,(n=4), basalt adze tang 
(n=1), basalt awls (n=2), discoidal basalt hammerstone (n=2), spherical basalt hammerstone 
(n=1), waterworn basalt hammerstone (n=1), double-ended basalt pestle, or p haku ku‘i, (n=1), 
the base/body portion of a granite poi pounder, or p haku ku‘i poi, (n=1), coral abraders (n=5), 
fragmentary coral abrader (n=1), coral abrader fragment (n=1), and a fragmentary p hoehoe
grinding slab.  Lithic artifacts, which represent about 15% of the surface collections, include a 
basalt adze preform (n=1), basalt adze preform fragment (n=1), basalt cores (n=2), basalt flakes 
(n=4), and basalt flake with polish (n=1).  Several fishing implements, representing 8.5% of the 
surface collections, were also collected, consisting of a basalt coffee bean sinker (n=1), granite 
coffee bean sinker (n=1), finished (n=2) and unfinished (n=1) cowrie shells modified for use as 
octopus lures, or l he‘e.   
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Table 15. Surface Collections — Artifact and Manuport Table by Site 
SIHP No.
(50 50 xx
xxxx)

Field No.
(AWF xxx)

Artifact Quantity Totals

Wind Farm Sites

6821 091/092/093 Coral Abrader 1 1

6840 C 176
Basalt Core 2

4Basalt Awl 1

Granite Coffee Bean Sinker (p haku l he’e) 1
6840 D 176 Basalt Flake 4 4
6840 K 176 Basalt Hammerstone, discoidal 1 1

6841 180/546
Basalt Flake w/polish 1

2
Basalt Waterworn Hammerstone 1

6864 216
Cowrie Shell Lure, shell portion (l he’e) 1

14Bone Fragments, unidentified marine mammal 12

Branch Coral Fragment 1
6881 C 270/271 Basalt Adze (ko‘i) Fragment, tang portion 1 1

6906 359/488

Basalt Adze (ko‘i), polished 1

9

Basalt Pestle (p haku ku‘i), double ended 1

P hoehoe Grinding Slab, fragmentary 1

Coral Abrader 2

Cowrie Shell Lure (l he’e), unfinished, shell portion 1

Basalt Game Stone (’ulu maika), discoidal 1

Iron Curb Bit (horse tack) 1

Iron Flensing Tool (whale butchering), tip portion 1
6909 395/398 Coral Abrader 1 1

6910 423 thru 430
Coral Abrader, fragmentary 1

3Coral Abrader Fragment 1

Basalt Coffee Bean Sinker (p haku l he’e) 1

6911 C 440
Granite Poi Pounder (p haku ku‘i poi), fragmentary 1

2
Glass Utility Bottle, aqua 1

6919 495 Glass Bead, faceted, clear 1 1
6925 559 Cowrie Shell Lure (l he’e), shell portion 1 1

6951 2010 A

Basalt Awl 1

5
Coral Abrader 1

Dog Tooth, premolar 1

Shark Tooth, Triaenodon obesus 2
6952 2010 B Basalt Hammerstone, spherical 1 1
6953 2010 C Basalt Adze Preform 1 1
7030 2010 DDDD Basalt Hammerstone, discoidal 1 1

Generator Tie Line Sites
7033 2010 GG Basalt Adze (ko‘i) Preform Fragment 1 1
6988 2010 KK Iron, clothing, 6 lb. 1 1

7022 2010 SSS
Basalt Adze (ko‘i), polished 1

Basalt Game Stone (’ulu maika), discoidal 1 2
Isolate Find Isolate Find Glass Bottle, clear, soda 1 1

P paka Road Sites
7020 2010 QQQ Basalt Adze (ko‘i), polished 2 2

Surface Finds Total 59
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6.1.2.1 Wind Farm Sites Surface Collections.  The majority of surface collections come from the 
Wind Farm portion of the projected Auwahi Wind Farm APE (n=52; 88.1%; Table 16).  The 
Wind Farm surface collection is primarily tools (n=18; 34.6%; Figure 143), comprised of a 
polished basalt adze (n=1), basalt adze tang (n=1), basalt awls (n=2), basalt discoidal 
hammerstone (n=2), basalt spherical hammerstone (n=1), waterworn basalt hammerstone (n=1), 
double-ended basalt pestle (n=1), fragmentary granite poi pounder (base/body portion; n=1), 
coral abraders (n=5), fragmentary coral abrader (n=1), coral abrader fragment (n=1), and 
fragmentary p hoehoe grinding slab (n=1).  Following in frequency were lithics (n=8; 15.4%), 
including a basalt adze preform (n=1), basalt cores (n=2), basalt flakes (n=4), and basalt flake 
with polish (n=1).  Fishing gear (n=5), only found in Wind Farm sites, represented only 9.6% of 
Wind Farm surface collections and was comprised of 1 basalt and 1 granite coffee bean sinkers, 
two modified cowrie shells intended for use as octopus lures (l he‘e).  A number of manuports 
were collected from two Wind Farm sites, 6864 and 6952, which consisted of branch coral (n=1), 
unidentified marine mammal bone fragments (n=12), dog premolar (n=1), and shark teeth 
(n=2).  Although these items are faunal remains they were grouped in with manuports rather 
than midden, because of the context in which they were found (see Section 5). 

Sites 6840 and 6906 contained the highest frequencies of surface artifacts, both yielding nine 
artifacts apiece (Table 16).  Site 6840, Features C, D, and K are features in a habitation, 
agricultural, and ceremonial complex, bearing mostly lithics, including basalt cores (n=2) and 
basalt flakes (n=4) as well as tools such as a basalt awl (n=1) and basalt discoidal hammerstone 
(n=1).  Site 6906 contained mostly traditional tools, including a polished basalt adze (n=1), 
double-ended basalt pestle (n=1), coral abraders (n=2), and p hoehoe slab grinding stone (n=1).
This site also contained other traditional items, including a cowrie shell modified for use as an 
octopus lure and a basalt ‘ulu maika. Historic artifacts from this site included an iron curb bit 
and iron flensing tool tip, originally used by whalers to de-flesh whales, but likely reused as a 
farming implement.  In these cases, surface collections, to some degree, shed some insight on 
site function.  However, most other sites contained artifacts that were collected because they 
were good examples of the artifact type or unique examples of an artifact type.  
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Table 16. Wind Farm Sites Surface Collection Table 

SHIP No. (50 50 xx xxxx) 6821
6840
C, D, K

6841 6864 6881 C 6906 6909 6910 6911 C 6919 6925 II 6951 6952 6

Artifacts

Lithics 0 6 1 0 0 0 0 0 0 0 0 0 0
Basalt Adze Preform
Basalt Core 2
Basalt Flake 4
Basalt Flake w/Polish 1
Tools 1 2 1 0 1 5 1 2 1 0 0 2 1
Basalt Adze (koi) Fragment, tang portion 1
Basalt Adze (koi), polished 1
Basalt Awl 1 1
Basalt Hammerstone, discoidal 1
Basalt Hammerstone, spherical 1
Basalt Waterworn Hammerstone 1
Basalt Pestle (Pohaku ku‘i), double ended 1
Granite Poi Pounder (P haku ku‘i poi), fragmentary 1
Coral Abrader 1 2 1 1
Coral Abrader, fragmentary 1
Coral Abrader Fragment 1
P hoehoe Grinding Slab, fragmentary 1
Fishing Gear 0 1 0 1 0 1 0 1 0 0 1 0 0
Basalt Coffee Bean Sinker (Pohaku luhe‘e) 1
Granite Coffee Bean Sinker (Pohaku luhe‘e) 1
Cowrie Shell Lure (luhe‘e), shell portion 1 1
Cowrie Shell Lure (luhe'e), unfinished, shell portion 1
Recreational 0 0 0 0 0 1 0 0 0 0 0 0 0
Basalt Game Stone, discoidal (Ulu Maika) 1
Historic Artifacts 0 0 0 0 0 2 0 0 1 1 0 0 0
Glass Bead, faceted, clear 1
Glass Utility Bottle, aqua 1
Iron Curb Bit 1
Iron Flensing Tool, tip portion 1
Artifacts Totals 1 9 2 1 1 9 1 3 2 1 1 2 1
Manuports

Branch Coral Fragment 1
Bone Fragments, unid. marine mammal 12
Dog Tooth, C. lupus familiaris, premolar 1
Shark Tooth, Triaenodon obesus 2
Manuports Totals 0 0 0 13 0 0 0 0 0 0 0 3 0

Totals 1 9 2 14 1 9 1 3 2 1 1 5 1
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Figure 143. Pie chart of Wind Farm surface collection artifact frequencies. 

6.1.2.2  Generator-Tie Line Corridor Surface Collections.  A total of five artifacts were collected 
from three sites and one isolated location within the Generator-Tie Line Corridor (Table1 5).  
Three, comprising 60% of the Generator-Tie Line surface collection assemblage, are traditional, 
including a basalt adze preform fragment (Figure 144), a complete polished basalt adze (Figure 
151), and a basalt ‘ulu maika (Figure 166).  Two historic artifacts were collected, including a 6 lb. 
clothing iron (Figure 171) and a clear glass soda bottle (Figure 169), making up 40% of the 
assemblage (Figure 144).  

Figure 144. Pie chart of Generator-Tie Line surface collection artifact frequencies. 

6.1.2.3 P paka Road Corridor Surface Collections.  Only two artifacts were collected from the 
P paka Road Corridor during surface collections, both of which were collected from Site 50-50-
14-7020 (Table 15).  The artifacts collected consisted of one small polished basalt adze (Figure 
149) and one large polished basalt adze (Figure 150).  
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6.1.3 Artifact Descriptions 
A great variety of artifacts were collected from the proposed Auwahi Wind Farm APE, covering 
a diversity of form, function, period of manufacture, and material of manufacture.  Detailed 
information regarding artifact and manuport provenience and statistical breakdown by site can 
be found in Appendix D. Following are general descriptions by artifact type. 

6.1.3.1 Lithics.  A total of 256 lithic artifacts were collected during test excavations and surface 
collections in the Auwahi Wind Farm (Tables 12-16).  Basalt was the most common material 
used for lithic artifacts.  A total of 230 basalt lithics were collected, including cores (n=9), adze 
preform (n=1), adze preform fragment (n=1), flakes (n=138), flake fragments (n=57), flakes with 
polish (n=4), flake with retouch (n=1), and shatter (n=19) were collected from test units and 
during surface collections.  Generally speaking, the basalt material in the lithic assemblage 
varies slightly in color, texture, and density.  Colors vary from gray to dark gray. In terms of 
texture, the basalt varies from fine to medium grain, with a few rough grain basalt lithics.  The 
density of basalt also ranges from dense basalt to semi-vesicular.  Volcanic glass lithics follow in 
frequency (n=22) and found only in test excavations, with the majority being collected from 
Wind Farm sites (n=14), followed by P paka Road (n=6), and Generator-Tie Line (n=2).  The 
volcanic glass is vitreous and ranges in color from dark gray to black.  Volcanic glass artifacts 
include, cores (n=4), spent cores (n=2), flakes (n=6), flake fragments (n=6), and shatter (n=3).  
Cryptocrystalline lithics were also found, predominantly in P paka Road test excavations (n=4), 
consisting of cores (n=2), flakes (n=1), and shatter (n=1).  A single cryptocrystalline core was 
found in the Wind Farm area.  Cryptocrystalline materials range from vitreous to waxy in 
luster, translucent to semi-translucent in clarity, and range in color from tan to honey colored. 

Basalt Adze Preform. One basalt adze preform was found during Wind Farm area 
surface collections.  This adze preform is rectangular in plan, rectangular wedge in 
cross-section and appears to be in the early reduction phase.  Flake scaring is visible on 
all sides with cortex covering most of one surface.  This preform was possibly 
abandoned due to manufacturing or material defect.  Its material is a medium to fine 
grain, dense gray basalt and measures 66.5 mm in length, 40 mm in width, 20.5 mm in 
thickness, and weighs 77.7 grams. 

Basalt Adze Preform Fragment. One basalt adze preform fragment was found during 
surface collections at the Generator-Tie Line portion of Auwahi Wind Farm APE.  This 
preform fragment is roughly rectangular in cross-section and represents the bevel and a 
portion of the blade (broken laterally mid-blade).  There is no evidence of wear, 
grinding, or polish and is likely an unfinished adze that broke during its manufacture.  
The material is fine to medium grained, dense, dark gray basalt.  It measures 90 mm in 
length, 64 mm in width, 24 mm in thickness, and weighs 107.5 grams (Figure 145). 

Basalt Cores. Nine basalt cores were found in the Wind Farm and P paka Road sites, 
which varied in stage of use, technique of flake removal, and material quality.  Most 
cores display multiple multidirectional flake scars on multiple surfaces, with a wide 
diversity of flake scar size (Figure 146).  Five out of nine basalt cores exhibit cortex on at 
least one surface, which suggest the core is in an early phase of usage.  Material ranged 
from medium to fine grain, dense to semi-vesicular, and gray to dark gray basalt.  Core 
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Figure 145. Basalt adze preform fragment from Site 50-50-15-6984 Feature C. 

Figure 146. Basalt core from Site 50-50-15-6848 Feature J. 
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sizes ranged from 33.5 – 140 mm in length, 26 – 130 mm in width, 18 – 90 mm in 
thickness, and 13.4 grams to 1759.5 grams in weight.  Basalt cores in Wind Farm sites are 
significantly larger than those collected from P paka Road, while no basalt cores were 
collected from Generator-Tie Line sites. 

Basalt Flakes. Basalt flakes were found in abundance throughout the Auwahi Wind 
Farm APE (n=138).  Flakes were considered complete when they exhibited all of the 
attributes of a flake (i.e., platform, bulb, and margins).  These ubiquitous artifacts 
represent various stages of tool manufacture, a variety of tools being manufactured, as 
well as an assortment of basalt types used.  For example, 69 basalt flakes do not have 
visible cortex and 44 have at least one flake scar on the dorsal surface, which indicates 
that at least 50% of the basalt flake assemblage are not initial flakes and 32.1% of basalt 
flakes represent a later phase of manufacture or repair of flaked basalt tools.  The 
majority of basalt flakes are made of fine to medium grained, gray to dark gray, and 
dense material.  Basalt flake sizes range from 4.5 – 85 mm in length, 3 – 97 mm in width, 
1 – 28 mm in thickness, and 0.1 grams to 178.4 grams in weight.  Basalt Flakes found in 
Wind Farm sites tend to be smaller than those collected from P paka Road, while 
Generator-Tie Line basalt flakes are average in size.   

Basalt Flake Fragments. Basalt flake fragments were found only in tested Wind Farm 
and P paka Road sites (n=57).  Basalt flake fragments are similar in material and some 
flake attributes as basalt flakes, however, they were separated from that category when 
flake attributes, such as platform and bulb of percussion were present, but distal and/or 
lateral margins were broken off.  Basalt flake fragment sizes range from 4 – 42 mm in 
length, 4 – 33.3 mm in width, 1 – 15.5 mm in thickness, and 0.1 grams to 8.6 grams in 
weight.  P paka Road basalt flake fragments tend to be larger than those collected from 
Wind Farm sites.   

Basalt Flakes with Polish. A total of four basalt flakes with polish were collected from 
Wind Farm, Generator-Tie Line, and P paka Road sites.  Basalt Flakes with polish tend 
to be of a fine grain, dense, dark gray material.  Most of these flakes are likely from 
basalt adze repair or use.  Basalt flakes with polish range in size from 13.5 – 57 mm in 
length, 15 – 44 mm in width, 3 – 14 mm in thickness, and 1.1 grams to 44.8 grams in 
weight.  The largest flake is a surface collection from a Wind Farm site. 

Basalt Flake with Retouch.  A single basalt flake was found with defined retouch, 
which was found in a Wind Farm site.  This flake is large with multiple multidirectional 
scalar flake scars on both side edges with some possible usewear on edge (slight 
abrasion) as well as possible edge damage.  The material is a medium grain, semi-
vesicular, dark brownish gray basalt with some crystalline inclusions.  It measures 54 
mm in length, 70 mm in width, 20 mm in thickness, and 86.8 grams in weight.   

Basalt Shatter. Basalt shatter was found primarily in Wind Farm sites and one piece in 
P paka Road (n=19).  These artifacts lack flake attributes, such as platform and bulb of 
percussion, but appear blocky or angular with some trace evidence of flake attributes, 
such as concentric rings.  These artifacts were found in varying sizes and conditions.  
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The material is generally medium grain, with some medium to fine and medium to 
rough grain, dark gray basalt. 

Cryptocrystalline Cores.  A total of three cryptocrystalline cores were collected during 
test excavations, one from the Wind Farm area and two from P paka Road.  There are 
some variations in material, but all specimens are non-native and likely came as ballast.  
Colors range from yellow/honey to tan.  Clarity ranges from translucent to semi-
translucent, with one core exhibiting cream colored mineral inclusions – all are possibly 
chalcedony or chert.  One specimen is transparent, vitreous, yellowish white quartz with 
numerous multidirectional conchoidial fractures/flake scars and some dark cortex 
present.  A different core appears to be tan, waxy, semi-translucent flake with cream 
colored inclusions, which has been utilized as a core with multiple multidirectional flake 
scars on ventral and dorsal surfaces.  Another is a honey colored, semi-translucent, 
waxy, nodule utilized as a core with several multidirectional flake scars with many non-
conchoidial microfractures and chips all over its surface from poor cleavage.  In general, 
flake scars are small.  Cryptocrystalline cores ranged in size from 10 - 25 mm in length, 
6.5 – 26 mm in width, 5 – 12.5 mm in thickness, and 0.3 grams to 5.8 grams in weight 
(Figures 147 and 148).   

Cryptocrystalline Flakes.  One cryptocrystalline flake was found in the tested P paka
Road section of the Auwahi Wind Farm APE.  The material appears to be a grayish tan, 
semi-translucent, and waxy chalcedony or chert — a non-native material that likely 
came as ballast.  This flake measures 10 mm in length, 7 mm in width, 0.75 mm in 
thickness, and 0.1 grams in weight.  No usewear or retouch were visible. 

Cryptocrystalline Shatter.  One piece of cryptocrystalline shatter was also found in the 
tested P paka Road section of the Auwahi Wind Farm APE.  This shatter is an irregular 
chunk of cryptocrystalline material with some remnants of conchoidial fracturing, 
weighing 0.3 grams.  The material is grayish tan, semi-translucent, and waxy chert or 
chalcedony that likely came as ballast. 

Volcanic Glass Cores and Spent Cores.  A total of four volcanic glass cores were 
collected from test units in P paka Road sites.  Generally, the material is black and 
vitreous with some cortex visible.  These cores exhibit multiple multidirectional flake 
scars on multiple surfaces.  Volcanic glass cores ranged in size from 10 - 22 mm in 
length, 8 – 15 mm in width, 6 - 11.5 mm in thickness, and 0.8 grams to 6.2 grams in 
weight.  Two spent volcanic glass cores were collected from the Wind Farm section.  The 
material is black to dark gray, semi-vitreous to vitreous.  A single core remnant exhibits 
minor amounts of cortex.  These cores exhibit multiple multidirectional flake scars on 
multiple surfaces, but are too small to provide additional flaking material.  The spent 
volcanic glass cores range in size from 12 - 15 mm in length, 10 – 13 mm in width, 9 - 10 
mm in thickness, and 0.3 grams to 1.7 grams in weight. 
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Figure 147. Cryptocrystalline core from Site 50-50-14-6931 Feature D.  

Figure 148. Cryptocrystalline core from Site 50-50-14-6931 Feature D. 
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Volcanic Glass Flakes. A total of six volcanic glass flakes were collected from test units 
in the Wind Farm (n=5) and Generator-Tie Line (n=1) portions of the Auwahi Wind 
Farm APE.  Most material was vitreous and black, although two flakes were semi-
vitreous.  One specimen exhibited a cortex or heavy patina on its dorsal surface.  
Generally, the flakes display multiple flake scars on the dorsal surface, one having 
possible polish on one lateral edge.  Volcanic glass flakes range in size from 6 – 21.5 mm 
in length, 7 – 25 mm in width, 1.5 - 8 mm in thickness, and 0.1 grams to 3.5 grams in 
weight.  No usewear or retouch was evident in the assemblage.  

Volcanic Glass Flake Fragments. A total of six volcanic glass flake fragments were 
collected from test units in the Wind Farm area and P paka Road corridor.  Material for 
these flake fragments is typically semi-vitreous, ranging from dark gray to black, with 
all but one specimen retaining some cortex or heavy patina on dorsal surface or 
platform.  Volcanic glass flake fragments range in size from 3 – 10 mm in length, 5 – 6 
mm in width, 1.5 - 3 mm in thickness, and all were approximately 0.1 grams in weight.   

Volcanic Glass Shatter. Three pieces of volcanic glass shatter were collected from test
units in the Wind Farm area and P paka Road corridor.  Generally, shatter lacks most 
attributes of a flake and tends to be blocky and angular.  The material tends to vary from 
dark gray to black, semi-vitreous to vitreous, with some cortex visible.  Volcanic glass 
shatter range from 0.2 grams to 1.4 grams in weight. 

6.1.3.2 Tools.  Traditional tools made up only 4.5% (n=30) of the controlled excavations.  Yet, 
35.6% (n=21) of the surface collections were tools, with a total of 51 collected and the most 
common find in Wind Farm surface collections (n=18).  In test excavations, traditional tools 
were most numerous in P paka Road sites (n=20).  The most common tool is the basalt flake 
tool (n=13), followed by coral abraders (n=7), basalt awls (n=4), and polished basalt adzes (n=4).  
Other tool types include fragmentary basalt flake tools (n=2), cryptocrystalline flake tools (n=2), 
volcanic glass flake tools (n=2), fragmentary coral abraders (n=2), discoidal basalt hammerstone 
(n=2), spherical basalt hammerstone (n=1), basalt waterworn hammerstone (n=1), basalt adze 
fragment (n=1), double-ended basalt pestle (n=1), fragmentary granite poi pounder (n=1), 
fragmentary p hoehoe grinding slab (n=1), and a coral abrader fragment (n=1). 

Basalt Adze, polished (ko‘i). Four complete polished basalt adzes were collected from 
the surfaces in the Wind Farm, Generator-Tie Line Corridor, and P paka Road Corridor 
sections of the Auwahi Wind Farm APE.  These polished basalt adzes represent a 
diverse array of size, robusticity, wear, and degree of finishing as well as likely function.  
The smallest adze, collected from P paka Road is a small, slightly tanged adze that is 
rectangular in plan and cross-section, though width is greatest at the corners of the blade 
edge.  Its shoulder is very slight and its front, sides, poll, and back are well-ground and 
polished.  The blade is beveled with a rounded chin and its back face, above the chin 
exhibits one prominent flake scar.  Several smaller flake scars are visible along the bevel 
and lateral edges.  This small adze is manufactured out of fine grained, dense, dark gray 
basalt and measures 53 mm in length, 27.5 mm in width, 12.5 mm in thickness, and 
weighs 39.4 grams (Figure 149).  The other adze collected from P paka Road is a large, 
robust adze that is quadrilateral in plan and cross-section, though width is greatest at 
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the center of the bevel.  All surfaces are slightly convex transversely and its shoulder is 
very slight.  The front, sides, and back are moderately ground and polished, although 
the back face of poll is not ground or polished.  The blade is beveled with a rounded 
chin.  This adze is made of fine grained, dense, dark gray basalt and measures 90 mm in 
length, 64 mm in width, 24 mm in thickness, and weighs 107.5 grams (Figure 150).  The 
single adze collected from the Generator-Tie Line Corridor can be described as a small 
tanged adze that is rectangular in plan and cross-section, though width is greatest at the 
corners of the blade edge.  Its shoulder is very slight and has well-ground and polished 
front, sides, and back, yet the back face of poll is not ground or polished.  Its blade is 
beveled with a rounded chin with two prominent opposing flake scars exhibited on its 
back face, above the chin. Several smaller flake scars are visible along the bevel and 
lateral edges.  This adze is manufactured out of fine grained, dense, dark gray basalt and 
measures 91 mm in length, 40 mm in width, 20 mm in thickness, and weighs 147 grams 
(Figure 151).  The largest adze was collected from the Wind Farm area.  It is a large, 
robust quadrangular adze with a trapezoidal cross-section and roughly parallel sided.  
The blade, bevel, and raised surfaces of sides are ground and polished, although the 
tang has no polish.  Its blade length relative to the length of the tang appears shorter 
than the typical adze of this size, which suggests that it was originally longer and had 
been reworked after its original manufacture.  Two flake scars are observed on bevel 
edge (left), possibly from usage.  Further, irregular striations (meandering and 
multidirectional) appear on most surfaces, which may be usewear or trampling from 
cattle, as the adze was found on the ground surface in pasture lands.  The material of 
manufacture is fine grained, dense, dark gray basalt and measures 238 mm in length, 
46.5 mm in width, 50 mm in thickness, and weighs 1092.5 grams (Figure 152).  

Figure 149. Small polished basalt adze from Site 50-50-14-7020 Feature E. 
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Figure 150. Large polished basalt adze from Site 50-50-14-7020 Feature D. 

Figure 151. Small polished basalt adze from Site 50-50-14-7022 Feature B. 
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Figure 152. Polished basalt adze from Site 50-50-15-6906 Feature II. 

Basalt Adze Fragment, Tang.  One tang portion of a basalt adze was collected from the 
Wind Farm area surface.  This tang fragment is rectangular in plan and cross-section.  It 
has some polished surfaces on three sides, but has predominant polishing on the base of 
the specimen.  It is fine to medium grained, dark gray basalt and measures 75 mm in 
length, 41 mm in width, 41 mm in thickness, and weighs 233.4 grams (Figure 153).  
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Figure 153. Basalt adze fragment, tang portion from Site 50-50-14-6881 Feature C. 

Basalt Awls.  Four basalt awls were found during surface collections and test 
excavations carried out in Wind Farm and P paka Road corridor sections of the Auwahi 
Wind Farm APE.   The two basalt awls collected during controlled excavations appear to 
be utilized flakes.  One specimen exhibits scalar retouch on its lateral and margins to 
taper flake to a point, which is blunted from use.  Its material is fine to medium grain, 
dark gray basalt (Figure 154).  The other test collection awl was a triangular shaped flake 
with a long tapered point on one side that has a blunted tip and some use-wear on 
edges.  Surface collection basalt awls were much more robust and showed more 
evidence of reduction to create shape.  One of these specimens displayed multiple flake 
scars on the proximal end, creating a tapered form with short narrow point at one end.  
Some usewear is visible on distal end.  The second surface collection awl is a robust 
basalt core tool reduced by flaking to a rough triangular, multi-sided awl.  This awl is 
somewhat rectangular in cross-section with remnants of rough polish with grinding 
striations are visible on two sides adjacent to a large flake scar that may have rendered 
the original tool, likely an adze, useless.  Some usewear is visible on and around point of 
distal end (Figure 155).  Basalt awls range in size from 30 – 94 mm in length, 16.5 – 61 
mm in width, 6 - 33 mm in thickness, and 1.7 grams to 181.1 grams in weight.   

Basalt Flake Tools.  The most common tool was the basalt flake tool (n=14), which were 
found only in test excavations performed in the Wind Farm (n=2), Generator-Tie Line 
(n=1), and P paka Road (n=11) sections of the Auwahi Wind Farm APE.  Basalt flake 
tools are basalt flakes that exhibit usewear on one or more surfaces.  The majority of 
basalt flake tools appeared to be cutting tools, although some of the specimens appeared 
multi-purposed (i.e. piercing or grinding).  Basalt flake tools also came in various  
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Figure 154. Basalt awl collected from Site 50-50-14-6939 Feature C.  

Figure 155. Basalt awl collected from Site 50-50-15-6951 Feature A.  
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shapes, sizes, usages, conditions, and materials.  Basalt flake tools range in size from 11 – 
45.5 mm in length, 6.5 – 40 mm in width, 2 - 11 mm in thickness, and 0.1 grams to 15.2 
grams in weight.   

Basalt Flake Tools, fragmentary.  Fragmentary basalt flake tools (n=2) were found only 
in test excavations performed in Wind Farm sites.  Basalt flake fragment tools are basalt 
flake fragments that exhibit usewear on one or more surface, though the breakage may 
have occurred before or after the use of the tool.  Both tools display wear on the distal 
end and are made of medium grain gray basalt with no cortex.  Fragmentary basalt flake 
tools range in size from 13 – 37 mm in length, 22 – 33 mm in width, 4 - 6 mm in 
thickness, and 3 grams to 4.3 grams in weight.   

Basalt Hammerstone, discoidal. Two basalt discoidal hammerstones were collected 
from the surface of the Wind Farm area.  The smaller of the two could is a discoidal 
shaped hammerstone made of vesicular basalt with rounded sides and no definite edge 
demarcation.  The sides and edges appear pecked and battered from use.  One small (ca. 
13 mm in diameter), shallow depression (ca. 2-3 mm deep) can be felt in the center of 
one side face but is hardly visible, which was likely pecked to increase control while 
hammering.  The hammerstone is relatively thick laterally and measures 65.5 mm in 
length, 65 mm in width, 50 mm in thickness, and weighs 200.9 grams (Figure 156).  The 
larger of the two hammerstones is a discoidal hammerstone with one concave and one 
convex side.  Its sides and edges are rounded with no definite edge demarcation and 
appears to have been pecked to create disc shape, but also displays roughly battered 
areas.  This hammerstone exhibits a small, irregular shaped shallow depression (ca. 11 
mm diam x 2-3 mm deep) on its concave side surface for added control as well.  The 
material is vesicular basalt with some small crystalline inclusions, dark gray on one side, 
lighter gray on other side and measures 71 mm in length, 69 mm in width, 37 mm in 
thickness, and weighs 207.8 grams.   

Basalt Hammerstone, spherical. One basalt spherical hammerstone was collected from 
the Wind Farm area surface.  This hammerstone has been totally rounded, apparently 
the result of pecking and battering, likely as a bi-product of manufacturing other stone 
tools.  Some minor chips and depressions on can be seen on random areas of its surface.  
Its surface does not appear to be ground or polished.  There is a possibility that it could 
be a game stone (no‘a), which is used in the game p henehene.  However, the no‘a are 
typically ground and polished.  The material of manufacture is medium to fine grain, 
dense gray basalt.  The basalt spherical hammerstone measures 67 mm in length, 66 mm 
in width, 65 mm in thickness, and weighs 420.7 grams (Figure 157). 

Basalt Waterworn Hammerstone.  One basalt waterworn hammerstone was collected 
from the Wind Farm area during surface collections.  This artifact is a circular, disc 
shaped waterworn cobble with battering on several edges and a scar where a chunk of 
material has been broken off, presumably during use.  The material is light gray, 
medium grain and density basalt.  It measures 117 mm in length, 115 mm in width, 43 
mm in thickness, and weighs 939.0 grams.   
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Figure 156. Basalt hammerstone, discoidal, collected from Site 50-50-15-7030. 

Figure 157. Basalt hammerstone, spherical, collected from Site 50-50-15-6952. 
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Basalt Pestle (p haku ku‘i), double-ended.  One double-ended basalt pestle was 
collected from the Wind Farm area surface.  This artifact is an oval/loaf style pestle that 
tapers in plan, but is oval in cross-section.  The pestle’s proximal and distal ends are 
worn nearly flat and battered.  Some polishing is visible on one wide surface of body.  It 
is manufactured out of medium grained semi-vesicular, gray basalt and may have been 
used for dye making.  This double-ended pestle measures 135 mm in length, 71 mm in 
width, 53 mm in thickness, and weighs 841.1 grams (Figure 158). 

Figure 158. Basalt pestle (p haku ku‘i), double-ended, from Site 50-50-15-6906 Feature YY. 

Cryptocrystalline Flake Tools. Two cryptocrystalline flake tools were collected from 
tested P paka Road sites in the Auwahi Wind Farm APE.  These artifacts are 
cryptocrystalline flakes that have been utilized as cutting tools with some retouch, 
microflaking, and usewear on lateral and/or distal edges.  The material of manufacture 
varies from tan to gray colored, are both semi-translucent, waxy, and possibly 
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chalcedony or chert.  One specimen has with cream colored inclusions and the other 
specimen has non-conchoidial microfractures all over its surface from poor cleavage.  
Both are imported materials, likely brought to Hawai‘i as ballast.  These flake tools vary 
in shape and range in size from 20 – 23 mm in length, 14 – 16 mm in width 4.5 - 18.5 mm 
in thickness, and 1.7 grams to 3 grams in weight.   

Coral Abraders. A total of seven coral abraders were collected from the surface and test 
units of the Wind Farm (n=6) and Generator-Tie Line (n=1) areas.  Coral abraders were 
found in a variety of shapes, sizes, abrading facets, and conditions.  Shapes of abraders 
in plan view included ovoid, semi-circular, rectangular, rectilinear, and trapezoidal.  
Abraders in cross-section were triangular wedges, rectangular, ovoid, and plano-convex 
in shape (Figure 159 and 160).  Abrading facets were also found in a variety of 
abrasiveness, orientations, and varied in number of individual facets per abrader (from 
one to six faces).  Coral abraders range in size from 20 – 90 mm in length, 13 – 64 mm in 
width 5 - 24 mm in thickness, and 0.7 grams to 107.5 grams in weight. 

Coral Abraders, fragmentary.  Two fragmentary coral abraders were collected from the 
Wind Farm area, one in a test excavation and one during surface collections.  Coral 
abraders are considered fragmentary when they are fractured, but more than 50% of the 
original abrader is present.  The smaller fragmentary abrader has been fractured into 
two halves longitudinally near its center, with both halves collected.  It is relatively thin 
and somewhat triangular in plan view with one edge abraded into a lateral ridge.  It 
may have been pecked into shape or has been battered on several edges.  The larger of 
the two is likely a fragment of a discoidal or coit shaped abrader.  This fragmentary 
abrader is now roughly semi-circular in plan and somewhat plano-convex in cross-
section.  It appears unifacial with a relatively smooth flat abrading surface.  The sides 
and rounded dorsal surface may have been shaped and smoothed.  Fragmentary coral 
abraders ranged in size from 84 – 86 mm in length, 43 – 53 mm in width 22.5 -  31 mm in 
thickness, and 57.4 grams to 89.6 grams in weight. 

Coral Abrader Fragment.  One coral abrader fragment was collected during the surface 
collections in the Wind Farm area.  A coral abrader fragment represents less than 50% of 
the original coral abrader.  This abrader fragment is roughly trapezoidal in plan (was 
likely tapered prior to fracturing on its proximal and distal ends) and ovate/lenticular in 
cross-section, with one side protruding further than the other.  It is bifacially beveled on 
one side and the opposite lateral edge is more rounded with both rounded faces having 
varying degrees of smoothing and wear.  The specimen measures 62 mm in length, 45 
mm in width, 21 mm in thickness, and weighs 39.6 grams.

Granite Poi Pounder (p haku ku‘i poi), fragmentary.  A single fragmentary granite poi
pounder was collected from the Wind Farm surface.  This artifact is the base and body 
portion of a historic era poi pounder (p haku ku‘i poi), likely a common knobbed form.  
The neck and knob are missing.  Its base is flared with a somewhat rounded edge and a 
convex undersurface with a relatively flat and battered center.  The edges of base are 
battered and chipped as well.  The pounder’s body/sides appears ground smooth with  
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Figure 159. Coral abraders from Site 50-50-15-6906, Features P and T, respectively. 

Figure 160. Coral abrader from Site 50-50-15-6821 Feature A. 
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as small, ephemeral section that is worn very smooth, possibly from use.  The material is 
medium to fine grained, gray speckled granite (visible quartz and feldspar crystals), which 
is not a local material that likely came as ballast in the historic era and formed into a poi
pounder using traditional methods.  This specimen measures 110.5 mm in length, 112 mm in 
width, 103 mm in thickness, and weighs 1571.5 grams (Figure 161). 

Figure 161. Granite poi pounder from Site 50-50-15-6911 Feature C.  

P hoehoe Grinding Slab, fragmentary.  One fragmentary p hoehoe grinding slab was 
collected in the Wind Farm area during surface collections.  This artifact is a portion of a 
p hoehoe slab that has been utilized as a grinding stone.  The collected portion has been 
fragmented into two pieces with the fracture going through the grinding surface.  The 
slab is unifacial with a very shallow (  3mm deep), smooth, rusty-colored grinding 
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surface that centers in one corner of the slab, but likely extended further onto a missing 
portion of the grinding slab.  The grinding slab fragment is irregular (polygon) in plan 
and somewhat rectangular in cross-section with unmodified dorsal surface and sides.  
The material is dark brownish gray vesicular basalt, with small evenly spaced vesicles 
and a smooth ventral surface.  The artifact measures (reassembled at break) 177.5 mm in 
length, 162 mm in width, 50 mm in thickness, and weighs 1718.1 grams. 

Volcanic Glass Flake Tools. Two volcanic glass flake tools were collected from the 
Generator-Tie Line section of the APE.  These artifacts are volcanic glass flakes that 
exhibit usewear on one or more surface.  The smaller of the two can appears to be a 
scraper and/or cutting tool with some polish, microflake scars, and striations on one 
lateral edge as well as a ground facet on ventral and dorsal sides, creating a ridge or 
beveled edge.  The larger of the two appears to be a cutting tool with some polish on 
distal edge, but is mostly cortex on its dorsal surface.  Both flake tools are made of black, 
vitreous material.  These flake tools ranged in size from 7 – 10 mm in length, 14 – 32 mm 
in width 4 - 6 mm in thickness, and 0.5 grams to 2.0 grams in weight. 

6.1.3.3 Fishing Gear.  Traditional fishing gear represented only 8.5% (n=5) of the surface 
collections and were only found in the Wind Farm portion of the Auwahi Wind Farm APE.
Two coffee bean sinkers were collected, one made of basalt and one of granite.  Three cowrie 
shells were found that had modifications for use as shell portions of octopus lures, two finished 
and one unfinished.   

Basalt Coffee Bean Sinker (p haku l he‘e).  A single basalt coffee bean sinker was 
collected from the Wind Farm area while surface collections were performed.  This 
artifact is oval in plan view and roughly plano-convex in cross-section with a rough 
groove pecked around the center longitudinally.  The material of manufacture is reddish 
brown, vesicular basalt.  The sinker measures 78 mm in length, 50 mm in width, 34 mm 
in thickness, and weighs 189.5 grams (Figure 162). 

Cowrie Shell Lure (l he‘e), shell portion.  Two cowrie shells were collected that 
exhibited modifications for use as the shell portion of an octopus lure (l he‘e).
Generally, the specimens were nearly complete Cypraea mauritiana shells modified to 
serve as part of an octopus lure.  The anterior and posterior appear to have been pecked 
and ground to create a holes with some degrees of difference in shape, hole diameter, 
and condition.  The columellar (ventral) lip has also been partially chipped away to 
remove meat.  The enamel of these specimens has been worn off likely due to elemental 
exposure and one had a cracked crown.  The cowries ranged in size from 82 – 95.5 mm 
in length, 63 – 68.5 mm in width 43 - 50 mm in thickness, and 108.3 grams to 141.5 grams 
in weight (Figure 163). 
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Figure 162. Basalt coffee bean sinker (p haku l he‘e) from Site 50-50-15-6910 Feature I.  

Figure 163. Cowrie shell lure (l he‘e), shell portion from Site 50-50-15-6906 Feature II. 
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Cowrie Shell Lure (l he‘e), shell portion, unfinished. One unfinished cowrie shell 
portion of an octopus lure (l he‘e).  This artifact is a mostly complete Cypraea mauritiana
shell that was intended for an octopus lure.  The posterior has a pecked hole, but is 
expanded/fractured beyond its original shape, likely during manufacture.  The anterior 
is not modified, thus the artifact is unfinished.  The columellar (ventral) lip has also been 
partially removed by chipping and some enamel has been worn off due to elemental 
exposure.  This specimen measures 93 mm in length, 71 mm in width, 50 mm in 
thickness, and weighs 144.8 grams. 

Figure 164. Granite coffee bean sinker (p haku l he‘e) from Site 50-50-15-6840 Feature C. 

Granite Coffee Bean Sinker (p haku l he‘e).  A single granite coffee bean sinker was 
collected from the Wind Farm area while surface collections were performed.  This 
artifact is ovoid in plan and plano-convex in cross-section with a linear pecked groove 
running longitudinally down the center, creating the classic coffee bean form of sinker.  
The material of manufacture is medium to fine grained, gray speckled granite (visible 
quartz and feldspar crystals), which is not local and likely came as ballast in the historic 
era and formed into a coffee bean sinker using traditional methods.  This specimen 
measures 82 mm in length, 63 mm in width, 45 mm in thickness, and weighs 372.0 
grams (Figure 164).  
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6.1.3.4 Recreational Artifacts.  Two recreational artifacts were collected from Generator-Tie 
Line and Wind Farm sections of the Auwahi Wind Farm APE during surface collections.  Both 
artifacts were basalt game stones, or ‘ulu maika, which represent 3.4% of surface collections.

Basalt Game Stone, discoidal (‘ulu maika).  Two basalt game stones were collected 
from the Wind Farm and Generator-Tie Line areas during surface collections.  The two 
specimens varied in material, morphology, size, and condition.  The smaller of the two is 
a finely ground discoid fashioned out of a single basalt stone that represents two 
different lava flows, with the interface of the two flows roughly bisecting the ‘ulu maika
laterally.  As one basalt type is relatively dense and the opposite is more vesicular, the 
shape has been modified to where the vesicular side bulges further out than dense side 
to make up for the weight differential.  Thus, it appears unbalanced, but rolls straight (as 
tested on a carpeted surface in the archaeological laboratory).  Both basalts of the 
specimen are gray, but the more dense basalt is several shades lighter than the vesicular 
and there is some mild polishing on the vesicular side (Figure 165).  The larger of the 
two ‘ulu maika is a finely ground basalt discoidal, also intended for rolling on its side. 
The edge is roughened by usage while side surfaces are smooth with one large flake scar 
on its side/edge, several small flake scars on edge, and several striations on sides, which 
may be a result of trampling by cattle.  Regardless of condition, this ‘ulu maika rolls 
straight.  The material of manufacture is uniform, fine to medium grained, dense, dark 
gray basalt (Figure 166).  Basalt Game Stones ranged in size from 67 – 78 mm in length, 
67 – 78 mm in width 37.5 - 42 mm in thickness, and 260.6 grams to 442.5 grams in 
weight. 

Figure 165. Basalt game stone, discoidal (‘ulu maika), from Site 50-50-15-6906 Feature W. 
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Figure 166. Basalt game stone, discoidal (‘ulu maika), from Site 50-50-14-7022 Feature E. 

6.1.3.4 Miscellaneous Artifacts.  A total of five artifacts grouped under the miscellaneous 
category were collected from test excavations in Wind Farm and P paka Road portions of the 
Auwahi Wind Farm APE.  This assemblage, representing only 0.7% of the test excavation 
assemblage, is comprised of an echinoid spine bead preform, a piece of modified basalt, a 
modified burn bone fragment, and two cone shell beads.   

Echinoid Spine Bead Preform. A single echinoid spine bead preform was collected from 
the Wind Farm area.  This artifact is a thin disk made of a Heterocentrotus mammillatus
spine that has been drilled in center from both front and back faces.  The center drilled 
depressions have not passed all the way through and are conical in cross-section.  This 
specimen measures 10 mm in length, 10 mm in width, 4 mm in thickness, and weighs 0.7 
grams (Figure 167). 

Modified Basalt. One article of modified basalt was collected from a test unit in the 
Wind Farm area.  It is a completely waterworn basalt flake, possibly a natural flake, 
which exhibits some modification.  Although all edges and surfaces appear to have been 
worn smooth by wave action tumbling previous to use, two edges appear to have more 
recent wear in the form of small striations, both perpendicular and parallel to the edges.  
As the sides are not sharp, the function is undetermined, but may have been used as a 
smoothing, burnishing, or polishing implement.  The material is medium gray, fine 
grain, dense basalt.  It measures 10 mm in length, 10 mm in width, 4 mm in thickness, 
and weighs 0.7 grams. 
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Modified Burnt Bone. A single piece of modified burnt bone was collected from a test 
unit in the Wind Farm area.  This artifact has one curved edge and one flat edge with 
modified edges that appear cut and/or abraded.  It is possible that the specimen was a 
fish hook preform fragment that had been burnt before or after modification.  The bone 
fragment is likely bird (Aves sp.) due to its gracile and solid wall structure as well as 
waxy cortical surface.  This specimen measures 7 mm in length, 6.5 mm in width, 1 mm 
in thickness, and weighs 0.1 grams. 

Shell Beads, Conus sp. Two cone shell beads were collected from test excavations in 
Wind Farm and P paka Road portions of the APE.  Both were fashioned from the apical 
whorl sections of small unidentified cone shells. Additionally they were drilled in the 
center of the apical whorl, with some variance in hole size, ranging from 1 - 2.5 mm in 
diameter.  They both are extremely worn from the elements and, thus, beyond 
identifying by species.  The beads ranged in size from 7.5 – 8 mm in diameter, 4 – 4.5 
mm in thickness, and 0.2 grams to 0.3 grams in weight. 

Figure 167. Echinoid spine bead preform from Site 50-50-15-6833 Feature A. 

6.1.3.5 Historic Artifacts.  A total of 89 historic artifacts were collected from test excavations and 
surface collections within the Wind Farm, Generator-Tie Line, and P paka Road portions of the 
Auwahi Wind Farm APE.  These artifacts represent a variety of materials, origins, periods, and 
activities.  Among historic artifacts are various colored glass bottle fragments (n=17), various 
colored flat/pane glass fragments (n=16), nondescript glass fragments (n=6), clear glass bead 
(n=1), clear glass Maui Soda Works bottle (n=1), aqua glass utility bottle (n=1), various square 
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nail fragments (n=32); unidentified metal fragments (n=4), iron clothes iron (n=1), iron curb bit 
(n=1), iron flensing tool tip (n=1), metal screw (n=1), plaster/mortar chunk (n=1), various 
porcelain vessel sherds (n=5), and stoneware bottle fragment (n=1).  Artifacts from this 
assemblage represent 12.3% of the total test unit collection and 10.2% of the surface collections. 

Glass Bead, clear, faceted.  A single clear glass faceted bead was collected from the 
surface of Wind Farm area.  This artifact is an individual historic Western style bead, 
possibly a trade bead.  The bead is octagonal in plan and cross-section.  It is 
manufactured out of clear glass with crude faceting on sides, rounding out bead and 
adding the element of design.  There are several irregularities about this artifact, 
including irregular faceting, and top and bottom appear to be cut or shaped at slight 
angle.  These irregularities suggest that it was handmade.  The surface exhibits an 
iridescent patina and some chipped edge damage.  This artifact probably dates from late 
1800 to early 1900.  The artifact measures 4 mm in length, 6 mm in width, 6 mm in 
thickness, and weighs 0.2 grams (Figure 168). 

Figure 168. Glass bead, clear, faceted from Site 50-50-15-6919 Feature E.   

Glass Bottle Fragments, various colors. A total of 17 fragments of various colored bottle 
glass were collected from the P paka Road Corridor.  In collection and quantification 
tables, these fragments are divided by color.  Aqua bottle glass is the most common 
(n=4), followed by aqua-green (n=3), amethyst (n=3), aqua blue (n=2), olive (n=2), clear 
(n=1), cobalt (n=1), and brown (n=1).  These fragments ranged in size, shape, and bottle 
type.  Judging by color, patina, and glass quality, the majority of the glass fragments 
were likely late 1800 to early 1900.  The origin of the glass bottles is likely American (pre-
Hawai‘i statehood) and/or European. 
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Glass Fragments, clear.  Six clear glass fragments were collected from test units in the 
P paka Road area.  These artifacts are non-descript and too small to determine the 
origin.  Two of the fragments have slight amethyst hue, probably UV induced.  A total of 
1.5 grams were collected. 

Glass Pane Fragments, various colors. A total of 16 fragments of various colored pane, 
or flat glass were collected from the P paka Road Corridor.  In collection and 
quantification tables, these fragments were divided by color.  Clear pane glass was the 
most common (n=7), followed by aqua (n=6), and teal (n=1).  These fragments ranged in 
size, shape, thickness, and patina.  Clear glass fragments tended to have a thick 
iridescent patina.  The teal glass could be from a decorative window, or stained glass 
window.  However, the glass is relatively thin and very smooth, which is not consistent 
with stained glass.  Therefore, the teal glass likely came from an ornamental object, such 
as a glass box or flat sided vessel.  Based on glass quality and patina the majority of glass 
pane fragments were likely from early to mid-1900. 

Glass Soda Bottle, Maui Soda Works, clear. One intact Maui Soda Works bottle was 
collected from an isolated area outside of the APE near the Generator-Tie Line.  This 
bottle can be described as a clear glass bottle with an embossed body (front) that reads: 
“MAUI, SODA WORKS” (arched and opposing) and has two symbols, both boxes with 
a “P” and “C” stamped inside, followed by the number “5” above base.  The back of the 
body reads: “NET CONTENTS, 9 FLUID OUNCES” (in two straight rows).  The base is 
embossed with a large letter “M”.  The bottle has a crown cap finish with a side mold 
seam that goes to the highest vertical point of the finish and onto the finishes top surface 
(rim) and a suction scar on base.  Hence, the manufacture of the bottle is post 1912.  The 
bottle has considerable wear, including UV-induced amethyst hue, iridescent patina and 
slight hydration rind. This artifact measures 203 mm in length, 63 mm in width, 63 mm 
in thickness, and weighs 426.7 grams (Figure 169). 

Glass Utility Bottle, aqua. A single aqua glass utility bottle was collected in the Wind 
Farm area during surface collections.  This artifact is a square bodied bottle, specifically 
a French square style due to the beveled corners, with a wide patent finish.  The bottle is 
not embossed, yet it displays many bubbles in glass, pontil mark on base, tooled finish 
and neck, and the side mold seam ends well below the lip/finish.  Therefore, its 
manufacture is likely mid- to late-1800s.  Although its morphology is somewhat generic, 
it was likely a polish bottle or saddle bag vial.  This bottle measures 121 mm in length, 
41 mm in width, 41 mm in thickness, and weighs 146.0 grams (Figure 170). 

Clothing Iron, 6 lb. One clothing iron, also known as a flatiron or press, was collected 
from the Generator-Tie Line corridor during surface collections.  This artifact is a solid 
core clothing iron, embossed with the number “6” on its top surface.  It is triangular in 
plan with rounded lateral edges and straight bottom edge.  The base is molded 
decoratively and its solid iron handle shaft is ribbed with bulbous ends.  The handle has 
been fractured, yet both pieces remain in place, albeit loosely.  All surfaces exhibit 
oxidization, but the rust appears surficial. It was likely manufactured in England or the 
American mainland and its style dates from mid-1800 to early 1900.  The iron  
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Figure 169. Glass soda bottle, Maui Soda Works, clear, from isolated location.  

Figure 170. Glass utility bottle, aqua, from Site 50-50-15-6911 Feature C.  
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measures 150 mm in length, 108 mm in width, 132 mm in thickness, and weighs 2285.5 
grams, which converts to roughly 6 lbs., hence the number “6” embossed on top surface 
(Figure 171). 

Iron Curb Bit. A single iron curb bit was collected from the Wind Farm portion of the 
APE.  This artifact is a near complete curb bit with rounded shank hobble.  The 
shank/lever arm is curved and its mouth piece has a deep, squared port.  There are two 
snaffle or headstall rings, which are independent (loose) and of crude manufacture.  It 
has a short cheek or shank length and the rein rings double as a bolt to secure the shank 
hobble to the lever arm, with one rein ring broken off above the bolt portion.  One lip 
strap ring remains and is made of a crude solid core wire bent into a rough oval ring 
(possibly broken and reshaped).  All surfaces exhibit oxidization, but the rust appears 
surficial.  This artifact is probably of American manufacture and dates to the late historic 
period.  The entire curb bit assembly measures 154 mm in length, 144 mm in width, 47 
mm in thickness, and weighs 346.7 grams (Figure 172). 

Figure 171. Clothing iron, 6 lb, from Site 50-50-15-6988 Feature E. 
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Figure 172. Iron curb bit collected from Site 50-50-15-6906 Feature DD. 

Iron Flensing Tool, tip portion. The tip of an iron flensing tool was found during 
surface collections performed in the Wind Farm portion of the APE.  This artifact is the 
iron tip of a flensing tool used in historic times to cut and/or remove the blubber and 
flesh of a whale.  The blade portion is flat and somewhat trapezoidal in plan view with 
rounded sides and a wide distal end.  The mounting portion is tapered and cylindrical 
(with greater width on the proximal end) and has one pinhole to secure it to a wooden 
stake (missing). The mounting end is also roughly finished where the rim shape is 
irregular and the seam is overlapped, both rim and seam have irregular edges, 
suggesting that it was hand wrought.  Several chips and dents are observed along the 
lateral edge of cutting end and on the shaft.  The entire tool surface is badly oxidized 
with one face of the cutting end exhibiting a flared section, possibly caused by sub-
surface oxidation.  The cutting edge is blunted and worn to a slight bias which suggests 
a secondary function, possibly as a farming implement (i.e. the tip to a digging stick, or 
‘ ‘ ).  The manufacture origin is likely North American or European and dates from 
early to mid-1800.  The flensing tool measures 327 mm in length, 95 mm in width, 40 
mm in thickness, and weighs 829.5 grams (Figure 173).  
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Figure 173. Iron flensing tool, tip portion, found in Site 50-50-15-6906 Feature HHH. 

Metal Fragments, unidentified (all types). A total of four fragments of various shaped 
rusted metal were collected from test excavations in the P paka Road Corridor.  In 
collection and quantification tables, these fragments are divided into flat/sheet, shank, 
and unidentified types.  Unidentified is the most common (n=2), followed by flat/sheet 
(n=1), and shank (n=1).  These fragments range in size, shape, and oxidation.  Based on  
level of oxidation, the greater part of unidentified metal fragments are likely early to 
mid-1900, but may be older. 

Metal Screw, slotted flat head.  One slotted flat head screw was collected from P paka
Road Corridor test excavations.  The screw is a round, slotted flat-head type with 
threads that extend from its tip to 3/4 of its shank.  Due to advanced oxidation, this 
artifact is likely late historic. The screw measures 15.5 mm in length, 4 mm in shank 
diameter, and weighs 0.4 grams. 

Metal Nail Fragments, square. A total of 32 metal nail fragments were collected from 
test units in the P paka Road corridor. These nail fragments all appeared to be hand 
wrought as they exhibited tapering on all four sides and blocky, irregular 
square/rectangular heads.  All nail fragments were warped and splintered from 
advanced oxidation.  Size, nail portion, and condition varied greatly in the assemblage, 
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but generally ranged in size from 5 – 38 mm in length, 3 – 8.5 mm in width, and 0.2 
grams to 2.5 grams in weight. 

Plaster and Mortar Conglomerate.  A single chunk of plaster and mortar conglomerate 
was collected from a test unit in the Wind Farm area.  This specimen is an irregular 
shaped chunk made of mostly plaster with a thin layer of sandy limestone mortar, likely 
a structural remnant.  It is very worn, possibly by wind and rain.  The artifact could be 
made of local materials (coral limestone and sand), and was probably made from late 
1800 to early 1900.  It measures 15 mm in length, 13 mm in width, 10 mm in thickness, 
and weighs 1.7 grams. 

Porcelain Sherds, Celadon (all types). A total of three sherds of celadon porcelain, 
vessel and unidentified form, were collected from a test unit in the P paka Road 
Corridor.  In collection and quantification tables, these fragments were divided by 
unidentified sherd and vessel sherds.  The term “celadon” is generally used for pottery 
displaying a pale jade-green glaze.  Two vessel sherds and one unidentified shard were 
collected.  All sherds ranged in size, shape, thickness, and color.  The vessel types were 
likely from the same bowl or cup, which appeared to be a hollow footed bowl type 
vessel.  The paste is white with greenish blue-gray tint and fine to medium grain.  The 
surface treatment is gray green with a bluish tint.  The surface has hand painted 
watered-down blue detail in a floral design and some concentric rings circling interior 
and exterior of vessel.  The unidentified sherd material paste is white with greenish 
blue-gray tint and fine to medium grain.  The surface treatment is gray green with a 
bluish tint and has a watered-down blue hand painted detail in an undetermined 
design.  This sherd is possibly related to the vessel sherds although they were collected 
the surface and this sherd is from Layer II.  Based on style and condition the sherds are 
possibly of Chinese, or Japanese manufacture from the late historic period.

Porcelain Vessel Sherds, unidentified Asian. Two Asian style vessel sherds were 
collected from the P paka Road Corridor.  These sherds are bowl or cup fragments 
made of a white paste with blue tint.  These sherds appear to be from the same hollow 
footed vessel.  The surface treatment of the sherds is hand painted dark blue detail on 
clear glaze with a floral design and stippling for background as well as dashed lines in 
concentric rings on exterior foot of vessel.  The interior lip of the vessel has a repeating 
filigree or lace design.  These artifacts are possibly of Chinese, Japanese, or Korean 
manufacture from the late historic period as well.  

Stoneware Bottle Fragment. A single stoneware bottle fragment was collected during 
test excavating in P paka Road Corridor.  This artifact is a base fragment, likely from a 
round bodied alcoholic beverage (whiskey) bottle.  The stoneware is light tan clay with 
little to no temper and has white/cream glaze on sides and interior.  The base is 
unglazed and has no diagnostic markings.  The origin is undetermined and likely dates 
from mid- to late-1800s. 
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6.2 MIDDEN ANALYSIS

Midden, which is typically the result of human consumption or domestic refuse in the form of 
unmodified shell, bone, or macrobotanical remains, was also a major component of cultural 
materials collected from test excavations.  A total of 658.7 grams of midden was collected from 
the Wind Farm, Generator-Tie Line, and P paka Road portions of the Auwahi Wind Farm 
project.  The majority of midden was collected from the Wind Farm area (496.6 g; 75.5%), 
followed by P paka Road Corridor (123 g; 18.7%) and Generator-Tie Line Corridor (38.5 g; 
5.9%) (Figure 174).  The most frequent midden type is marine shell, comprising 83.5% (549.4 g) 
of the midden assemblage, followed by bone (62.5 g; 9.5%), and flora, which was completely 
represented by A. moluccana or kukui (44.0 g; 6.7%). In terms of condition, midden was typically 
fragmented and poorly preserved, particularly in the case of marine shell, and thus, difficult to 
identify to the species level.  Marine shell midden appeared to be heavily deteriorated either by 
weathering or post-depositional chemical erosion.  Individual site and feature midden tables 
can be found in Appendix D. 

Figure 174. Distribution of midden by type throughout the Auwahi Wind Farm APE. 

6.2.1 Wind Farm Test Excavations 
A total of 496.6 grams of midden was collected from 27 features in the Wind Farm area (Tables 
17 and 18).  This midden assemblage is predominantly comprised of marine shell (442.4 g; 
89.1%), which includes a variety of bivalves (11.4 g; 2.3%), echinoids (10.7 g; 2.15%), gastropods 
(351.1 g; 70.7%), and unidentified shell (69.2 g; 13.93%)(Figures 175 and 176).  Non-human bone 
is also a significant component of Wind Farm midden (52.5 g; 16.3%), and includes a variety of 
mammal (23.9 g; 4.81%), Aves spp. or bird (0.1 g; 0.02%), and Osteichthyes spp. or bony fish 
(28.5; 5.74%).  A minor amount of kukui was collected from this area (1.7 g; 0.34%).  Yielding the 
greatest total midden in the Wind Farm area (24.6%) was Site 50-50-15-6848, Feature A, which is 
described as a cleared flat with windbreak, with 121.3g.  Other sites with significant midden 
weights were Site 50-50-15-6833, Feature A (enclosure; 66.4 g; 13.5%), -202, Feature C (C-shape; 
47 g; 9.5%),-216, Feature E (C-shape with coral; 35.4 g; 7.2%), and -216, Feature C (terrace with 
overhang; 33.3 g; 6.8%).   
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The results of the analyses of midden by test unit are presented in Tables 17and 18 and are 
briefly summarized below. 

Site 50-50-15-6832, Feature A (U-shaped enclosure).  This feature yielded a mere 0.1 
gram of midden, consisting of Cypraeidae sp. (0.1 g; 100%), which was found in Layer II. 

Site 50-50-15-6833, Feature B (enclosure).  A total of 66.4 grams of midden was collected 
from this feature, accounting for 13.4% of the total Wind Farm midden assemblage.  All 
midden collected from this enclosure is marine shell, dominated by Cypraeidae spp. 
(32.8 g; 49.4%), with significant amounts of Thaididae spp. (12.2 g; 18.37%), Tellinidae 
spp. (10.5 g;15.81%), and Patellidae spp. (2.7 g; 4.07%).  Other species in the assemblage 
are Echinoidea spp. (1.4 g), Conidae spp. (0.5 g), and Neritidae spp. (0.3 g).  Layer I 
contained 7.6 grams of midden.  Layer II contained the greater part of the assemblage, 
with 58.6 grams of midden. Layer III contained only 0.2 gram. 

Site 50-50-15-6838, Feature G (wall with cleared flat).  This feature contained a total of 
30.2 grams of midden, which consisted of 6.9 grams (22.85%) of bone and 23.3 grams 
(77.15%) of marine shell.  The bone assemblage is comprised of unidentified fish bone 
(5.8 g; 19.21%) and unidentified small mammal (1.1 g; 3.64%).  Marine shell was 
predominantly Cypraeidae spp. (10.8 g; 35.76%), followed by Thaididae spp. (4.2 g; 
13.91%), Conidae spp. (3 g; 9.93%), Patellidae spp. (1.8 g; 5.96%), and Neritidae spp. (0.4 
g; 1.32%).  All midden was collected from Layer I, although 11.3% (3.4 g) of this 
assemblage came from a hearth within Layer I (Sub-Feature 1).  

Site 50-50-15-6839, Feature B (terrace with windbreak).  A total of 4.9 grams of midden 
was collected from this feature, with Cypraeidae spp. (3.9 g; 79.59%) leading in weight 
with a slight amount of Thaididae spp. (0.1 g; 2.04%) and the rest comprised of 
unidentified shell.  Layer I contained 0.7 gram and Layer II contained the bulk of the 
total feature midden with 4.2 grams. 

Site 50-50-15-6848 (habitation complex).  This site was tested in Features A, E, I, J, K, 
and L.  However, only Features A, I, and J contained midden.  A total of 125.1 grams of 
midden was collected from the three features.    

Feature A (cleared flat with windbreak).  This feature contained the most midden 
per unit in the Wind Farm area (121.3 g; 24.5%).  This assemblage is dominated by 
marine shell (116.4 g; 95.96%), but also contained bone (4.9 g; 4.04%).  The majority of 
shell was gastropods, with Cypraeidae spp. (46.7g; 38.5 %) in the lead, trailed by 
Neritidae spp. (21.3 g; 17.56%), Conidae spp. (16.9 g; 13.93%), Thaididae spp. (14.3 g; 
11.79%), Patellidae spp. (5.9 g; 4.86%), and minor amounts of Trochidae and 
Columbellidae species.  Bone was primarily unidentified medium mammal (4.8 g; 
3.96%), with 1.7 grams of burnt mammal bone as part of that assemblage.  The wall 
fall of that feature contained 10.1 grams of shell.  Layer I contained the bulk of the 
feature’s midden (77.9 g).   Layer II/III contained 33.3 grams of midden. 
Feature I (walled terrace).  A total of 3.3 grams was collected from this feature, 
consisting of 0.1 gram of bone (3.03%) and 3.2 grams of shell (96.97%).  Bone was 
comprised of unidentified fish.  Marine shell was primarily Cypraeidae spp. (1.6 g; 
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48.48%), with some Neritidae spp. (0.4 g; 12.12%), Thaididae spp. (0.4 g; 12.12%), and 
Patellidae spp. (0.3 g; 9.09%).  Layer II contained 1.4 grams and Layer III contained 
1.9 grams of midden. 
Feature J (stone filled terrace).  This feature contained a total of 0.5 gram of kukui 
nut shells, all collected from Layer I. 

Site 50-50-15-6851, Feature B (enclosure).  A total of 14.2 grams of midden was found in 
this feature, comprised of unidentified fish bone (0.6 g; 4.23%), Conidae spp. (12.5 g; 
88.03%), Cypraeidae spp.  (0.9 g; 6.34%), Echinoidea spp. (0.1 g; 0.7%), and unidentified 
shell (0.1 g; 0.7%).  All midden was collected from Layer II. 

Site 50-50-15-6852 (Habitation/Agricultural Complex).  This site contained a total of 
26.8 grams of midden, collected from Features A and I.   

Feature A (enclosure). This feature yielded only 2.2 grams of Cypraeidae spp., 
which was collected from Layer II.
Feature I (U-shaped enclosure). The U-shaped enclosure contained a total of 24.6 
grams of midden.  The midden consists of 3.6 grams (14.63%) of unidentified 
medium mammal bone as well as 21 grams of marine shell (85.37%).  Marine shell 
was primarily Cypraeidae spp. (10.6 g; 43.09%), with amounts of Thaididae spp. (3.3 
g; 13.41%), Neritidae spp. (2.8 g; 11.38%), and Patellidae spp. (2.8 g; 11.38%).  All 
mammal bone was collected from the surface. Marine shell was collected from Layer 
I (6.7 g) and Layer II (14.3 g).

Site 50-50-15-6853, Feature A (enclosure).  This feature contained 22.8 grams of midden 
total.  Cypraeidae species represented 61.84% (14.1 g) of the assemblage, followed by 
Neritidae spp. (0.6 g; 2.63%), Thaididae spp. (0.4 g; 1.75%), and Echinoidea spp. (0.1 g; 
0.44%).  Layer II contained the entire midden assemblage.  

Site 50-50-15-6854, Feature C (C-shape).  A total of 47.0 grams of midden was collected 
from this C-shape, which included 23.1 grams of Cypraeidae spp. (49.15%), followed by 
Neritidae spp. (3.5 g; 7.45%), Conidae spp. (3 g; 6.38%), Thaididae spp. (2.6 g; 5.53%), 
and Echinoidea spp. (0.5 g; 1.06%), and Patellidae sp. (0.3 g; 0.64%).  All midden was 
collected from Layer II. 

Site 50-50-15-6857, Feature A (terrace).  This feature contained a total of 33.3 grams of 
midden, which was comprised primarily of Cypraeidae spp. (13.1 g; 39.34%), but also 
contained Conidae spp. (1 g; 3.0%) and minor amounts of Thaididae spp. (0.3 g; 0.9%), 
Echinoidea spp. (0.3 g; 0.9%), Patellidae sp. (0.3 g; 0.9%), and Neritidae sp. (0.2 g; 0.6%).  
The majority of midden was collected from Layer I (32.1 g), which also included the 
midden of Subfeature 1, comprised of only 0.8 gram of Cypraeidae species.   

Site 50-50-15-6860, Feature B (terrace).  A total of 19.3 grams of midden was collected 
from the terrace.  Midden was comprised of Cypraeidae spp. (5.1 g: 26.42%), Patellidae 
spp. (4.4 g; 22.8%), Thaididae spp. (1.3 g; 6.74%), and unidentified shell.   The bulk of 
midden (16.4 g) came from Layer I and 2.9 grams was collected from Layer I. 
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Site 50-50-15-6861, Feature A (terrace).  This terrace yielded 9 grams of midden, which 
consisted of marine shell (8.9 g; 98.89%) and bone (0.1 g; 1.11%).  Shell was comprised 
primarily of Cypraeidae spp. (5 g; 55.56%), Columbellidae spp. (0.8 g; 8.89%), Thaididae 
spp. (1.4 g; 15.56%), Patellidae spp. (0.2 g; 2.22%), and unidentified shell.  Layer I  
yielded the majority of midden with 8.1 grams of midden as opposed to Layer II, which 
contained only 0.9 gram of midden. 

Site 50-50-15-6864 (Habitation/Ceremonial Complex).  This site yielded a total of 88.0 
grams of midden, which was mostly found in Features C and E, although Features A, I, 
and a test unit down slope of Feature I that also bore midden.   

Feature A (Terrace with natural windbreak). This feature contained a total of 10.2 
grams of midden, which included Cypraeidae spp. (6.3 g: 61.76%), Conidae spp. (1.5 
g; 14.71%), Patellidae spp. (1.3 g; 12.75%), Neritidae spp. (0.6 g; 5.88%), and 
Thaididae spp. (0.4 g; 3.92%).  All midden was collected from Layer I.   
Feature C (terrace with overhang).  A total of 42.8 grams of midden was collected 
from this feature.  The midden consists of 42 grams of marine shell, including high 
concentrations of Cymatiidae spp. (29.4 g; 68.9%), followed by Cypraeidae spp. (5 g; 
11.68%), Conidae spp. (1.5 g; 2.34%), Thaididae spp. (1.6 g; 3.74%), and Patellidae 
spp. (1.3 g; 12.75%).  Layer I contained 16.3 grams of midden, consisting primarily of 
Cymatiidae spp. (12.1 g), followed by various other gastropods (3.3 g) and some 
Echinothrix spp. (0.9 g).  Layer II led in midden weight, with 26.1 grams of midden, 
which contained all of the bone (0.6 g mammal; 0.2 g fish) and a significant portion 
of marine shell (25.3 g), again led by Cymatiidae spp. (17.3 g) with significant levels 
of Cypraeidae spp. (3.3 g), Thaididae spp. (1.2 g), and Echinoidea spp. (3.5 g). Layer 
III contained a mere 0.4 gram of midden, which were all Echinoidea spp. 
Feature E (C–shape with coral).  This feature contained a total of 35.4 grams of 
midden, which consisted of mostly bone (35.3 g; 99.72%).  Bone midden was 
predominantly fish bone of various species (21.6 g; 61.02%), followed by mammal 
bone (13.6 g; 38.42%), and bird (0.1 g; 0.28%).   Bone was largely made up of Scaridae 
spp. (11.3 g; 31.92%), followed by pig, or Sus scrofa (8.2 g; 23.16%), unidentified fish 
(5.6 g; 15.82%), unidentified medium mammal (5.3 g; 14.97%), Scorpaenidae spp. (4.7 
g; 13.28%), and minor amounts of bird, unidentified fish, and shell.  All midden was 
collected from the rock fill. 
Feature I (terrace with surface hearth).  A mere 0.2 gram of midden was collected 
from this feature.  This assemblage consisted of 0.1 gram of fish bone (Scombridae 
sp.) and 0.1 grams of unidentified shell.  The shell was collected from Layer I and the 
Scombridae sp. (tuna) bone was collected from Layer II.   
Test Unit 5 (no feature).  This test unit yielded a total of 0.4 gram of midden, which 
was all Thaididae sp. collected from Layer I.  

Site 50-50-15-6951, Feature C (cleared flat with windbreak wall). A total of 8.5 grams 
of midden was collected from this feature.  The majority of midden in this assemblage is 
shell (7.2 g; 84.71%), which includes Patellidae spp. (0.4 g; 24.71%), Thaididae spp. (1.7 g; 
20%), Cypraeidae spp. (1.4 g; 16.47%), Neritidae spp. (0.7 g; 8.24%), Conidae spp. (0.5 g; 
5.88%), and unidentified shell.  Layer I contained 2 grams of marine shell.  Layer II 
contained 5.8 grams of midden.  Layer III contained only 0.7 gram of midden.  



 FINAL - Archaeological Inventory Survey 
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 219 

Figure 175. Wind Farm sites midden frequencies by general taxon.   

Figure 176. Wind Farm Sites frequencies of species representing at least 1% of the midden 
assemblage totals.  
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Table 17. Wind Farm Test Excavations Midden Summary by Feature 
SIHP No.
(50 50 xx

xxxx)

Field No.
AWF

Site Type Feature Feature Description
Midden
wt. (g)

Midden Frequency
by General Type

6832 141 Habitation Complex
A U shaped enclosure 0.1 Marine shell 100%

B C shaped enclosure 0 None

6833 142
Agricultural/

Habitation Complex
A Enclosure 66.4 Marine shell 100%

6838 167/557
Agricultural/Burial

Complex
G Wall with cleared flat 30.2

Bone 22.85%, Marine shell
77.2%

6839 168
Agricultural/

Habitation Complex
B Terrace with windbreak 4.9 Marine shell 100%

6845 186 C shape None 0 None

6848 190/310 Habitation Complex

A Cleared flat with windbreak 121.3
Bone 4.04%, Marine shell
95.96%

L Soil filled terrace 0 None

E Stone filled terrace 0 None

I Walled terrace 3.3
Bone 3.03%, Marine shell
96.7%

J Stone filled terrace 0.5 Kukui 100%

K C shape 0 None

6851 197 Habitation Complex B Enclosure 14.2
Bone 4.23%, Marine shell
95.8%

6852 198/199
Agricultural/

Habitation Complex

A Enclosure 2.2 Marine shell 100%

I U shaped enclosure 24.6
Bone 14.63%, Marine shell
85.37%

6853 200
Agricultural/

Habitation Complex
A Enclosure 22.8 Marine shell 100%

6854 202
Habitation/

Ceremonial Complex
C C shape 47.0 Marine shell 100%

6855 204 Habitation Complex A C shape 0 None

6857 208
Agricultural/Habitation
Complex

A Terrace 33.3 Marine shell 100%

6860 212 Agricultural Complex B Terrace 19.3 Marine shell 100%

6861 213 Habitation Complex A Terrace 9.0
Bone 1.11%, Marine shell
98.9%

6864 216
Habitation/

Ceremonial Complex

E C–shape with coral 35.4
Bone 99.72% (mammal
38.42%, fish 61.02%), Marine
shell 0.2%

C Terrace with overhang 42.8
Bone 1.87%, Marine shell
98.13%

A Terrace with natural windbreak 10.2 Marine shell 100%

I Terrace with surface hearth 0.2 Marine shell 50%, bone 50%

Flat below Feature I 0.4 Marine shell 100%

6951 2010 A
Habitation /
Agricultural/Burial

Complex
C Cleared flat with windbreak wall 8.5

Bone 1.18%, Marine shell
84.71%, Kukui 14.12%
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Table 18. Controlled Excavations Midden Table for Wind Farm Sites 
SIHP N o . ( 50 - 50 -

xx- xxxx)

B o ne Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site 
%

Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. 

A ves

Unident if ied Bird

M ammalia

  C. lupus familiaris 0.6

  Rattus exulans

  Sus Scrofa

Unid. M ed. M ammal 3.1 2.6% 3.6 14.6% 0.1 1.1%

Unid. Med. Mammal, burnt 1.7 1.4%

Unid. Small M ammal 1.1 3.6%

Ost eicht heyes 

Scaridae spp.

Scombridae spp.

Scorpaenidae spp.

Unid. Fish 5.8 19.2% 0.1 0.1% 0.1 3.0% 0.6 4.2% 0.2

B o ne To t als 0.0 0% 0.0 0% 6.9 22.8% 0.0 0% 4.9 4.1% 0.1 3% 0.0 0% 0.6 4% 0.0 0% 3.6 15% 0.0 0% 0.0 0% 0.0 0% 0.0 0% 0.1 1% 0.0 0% 0.0 0% 0.8

Shell Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site 
%

Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. 

B ivalvia 

Lucinidae spp. 0.8 0.6%

Tellinidae spp. 11 15.8% 0.1 0.1%

Echino id ea 

  C. atratus 0.2 0.3% 0.6 0.5%

  H. mammillatus 0.3 0.2% 0.5 1.1% 0.6

Echinothrix spp. 0.5 1.7% 0.7 0.6% 4.2

Unid. Echinoidea 1.2 1.8% 0.4 1.3% 0.2 6.1% 0.1 0.7% 0.7 2.8% 0.1 0.4% 0.3 0.9% 0.1 1.0%

Gast rop o da 

Columbellidae spp. 0.2 0.2% 0.8 8.9%

Conidae spp. 0.5 0.8% 3 10.0% 16.9 13.9% 12.5 88.0% 3.0 6.4% 1.0 3.0% 1.5 14.7% 1.0

Cymatiidae spp. 29

Cypreaidae spp. 0.1 100% 32.8 49.4% 11 35.8% 3.9 79.6% 46.7 38.5% 1.6 48.5% 0.9 6.3% 2.2 100% 10.6 43.1% 14.1 61.8% 23.1 49.1% 13.1 39.3% 5.1 26.4% 5.0 55.6% 6.3 61.8% 5.0

Nerit idae spp. 0.3 0.5% 0.4 1.3% 21 17.6% 0.4 12.1% 2.8 11.4% 0.6 2.6% 3.5 7.4% 0.2 0.6% 0.6 5.9%

Patellidae spp. 2.7 4.1% 1.8 5.9% 5.9 4.9% 0.3 9.1% 2.8 11.4% 0.3 0.6% 4.4 22.8% 0.2 2.2% 1.3 12.7% 0.2

Thaididae spp. 12 18.4% 4.2 13.9% 0.1 2.0% 14 11.8% 0.4 12.1% 3.3 13.4% 0.4 1.8% 2.6 5.5% 0.3 0.9% 1.3 6.7% 1.4 15.6% 0.4 100% 0.4 3.9% 1.6

Trochidae spp. 0.6 0.5%

U nident if ied  shell 6 9.0% 2.2 7.3% 0.9 18.4% 8 6.6% 0.3 9.1% 0.1 0.7% 0.8 3.3% 7.6 33.3% 14 29.8% 18 55.3% 8.5 44.0% 1.5 16.7%

Shell  To t als 0.1 100% 66.4 100% 23.3 77% 4.9 100% 116.4 95.9% 3.2 97% 0.0 0% 13.6 96% 2.2 100% 21.0 85% 22.8 100% 47.0 100% 33.3 100% 19.3 100% 8.9 99% 0.4 100% 10.2 100% 42.0

Flo ra Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site 
%

Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. site % Wt. 

M agnolio psid a

  A. moluccana (kukui) 0.5 100%

Flo ra To t als 0.0 0% 0.0 0% 0.0 0% 0.0 0% 0.0 0% 0.0 0% 0.5 100% 0.0 0% 0.0 0% 0.0 0% 0.0 0% 0.0 0% 0.0 0% 0.0 0% 0.0 0% 0.0 0% 0.0 0% 0.0

Site Totals/Overall 
M idden %

0.1 0.02% 66.4 13.4% 30.2 6.1% 4.9 1.0% 121.3 24.4% 3.3 0.7% 0.5 0.1% 14.2 2.9% 2.2 0.4% 24.6 5.0% 22.8 4.6% 47.0 9.5% 33.3 6.7% 19.3 3.9% 9.0 1.8% 0.4 0.1% 10.2 2.1% 42.8

6 8 3 2  A 6 8 6 4 6 8 6 4  A   6 8 66 8 4 8   I  6 8 4 8  J 6 8 51 B  6 8 52  I  6 8 53  A  6 8 3 3  A 6 8 3 8 G 6 8 3 9  B 6 8 4 8  A 6 8 57 6 8 6 0  B   6 8 6 1 A  6 8 52  A  6 8 54  C  
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6.2.2 Generator-Tie Line Test Excavations 
A total of 38.5 grams of midden was collected from two features in the Generator-Tie Line 
Corridor (Table 19 and 20).  This midden assemblage is predominantly marine shell (34.8 g; 
90.4%), bone was collected from this area, yet only represented 9.6% (3.7 g) of the 
Generator-Tie Line assemblage (Figure 177).  Shell is dominated by gastropods again, 
primarily Cypraeidae spp. (11.7 g; 30.39%), Conidae spp. (10.8 g; 28.05%), and Patellidae 
spp. (5.1 g; 13.25%) (Figure 40).  Bone is dominated by fish bone, particularly Scaridae spp. 
or parrot fish (3 g; 7.79%).  Site 50-50-15-6871, Feature B (U-shaped enclosure) leads the 
assemblage in weight, representing 87.5% of the total midden collected. 

The results of the analyses of midden by excavated test unit are presented in Tables 19 and 
20 and are briefly summarized below. 

Site 50-50-14-6865, Feature C (terrace and alignment).  This feature contained a 
total of 4.8 grams of midden, which was primarily Cypraeidae spp. (3.9 g; 81.25%), 
followed by Thaididae spp. (0.6 g; 12.5%), Nuclidae sp. (0.2 g; 4.17%), and Patellidae 
sp. (0.1 g; 2.08%).  Layer I yielded only 0.5 grams of Cypraeidae spp.  Layer II 
contained the majority of midden with 4.3 grams, which was comprised largely of 
Cypraeidae spp. (3.9 g), followed by Thaididae spp. (0.6 g), Nuclidae sp. (0.2 g), and 
only 0.1 grams of Patellidae sp.  

Site 50-50-15-6871, Feature B (U-shaped enclosure).  A significantly larger amount 
of midden was collected from this feature, including bone (3.7 g; 10.98%) and 
marine shell (30.0 g; 89.02%) midden.  The majority of bone was fish (3.6 g), which 
was primarily Scaridae spp. (3 g) with 0.6 grams of unidentified Osteichthyes spp. 
(fish).  A mere 0.1 gram of C. lupus familiaris (dog) bone was collected.  Layer I 
contained the highest frequency of midden, including 3.6 grams of fish bone and 
28.8 grams of shell, which was dominated by Conidae spp. (10.8 g), followed by 
Cypraeidae spp. (7.8 g), Patellidae spp. (5.0 g), Thaididae spp. (2.9 g), unidentified 
Echinoidea spp. (1.1 g), H. mammillattus (0.4 g), and Neritidae sp. (0.3 g).  Layer II 
yielded a total of 1.1 grams of midden, which included Echinothrix sp. (0.4 g), 
Neritidae sp. (0.3 g), and Echinoidea spp. (0.2 g).  Layer III contained a mere 0.2 
grams of midden, which consisted of 0.1 grams of C. lupus familiaris and 
unidentified Echinoidea (0.1 g). 
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Figure 177. Generator-Tie Line sites midden frequencies by general taxon. 

Figure 178. Generator-Tie Line Sites midden species representing at least 1% of the area total. 

Table 19. Generator-Tie Line Test Excavations Midden Summary by Feature 

SIHP No.

(50 50 xx xxx)

Field No.

(AWF xxx)
Site Type Feature Feature Type

Midden
wt. (g)

Midden Frequency
by General Type

6819 071/252/253 Agricultural Complex C Mound, south half 0 None

6865 247
Habitation/Agricultur
al Complex

B Terrace 0 None

C Terrace and alignment 4.8 Shell 100%

6871 256 Habitation Complex B U shaped enclosure 33.7
Bone 10.98%, Shell
89.02%

Mammalia
(mammals)

0.26%
Osteichthyes
(bony fish)

9.52%

Bivalvia (clam, 
oyster) 
0.53%

Echinoidea (sea 
urchin) 5.82%

Gastropoda 
(snails, whelks) 

83.86%
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Table 20. Controlled Excavations Midden Table for Generator-Tie Line Sites 
SIHP No. (50 50 xx xxxx) 6865 C 6871 B Midden Totals

Bone Wt. (g) site % Wt. (g) site % Total %

Mammal 0.1 0.26%
Canis lupus familiaris 0.1 0.3% 0.1 0.26%

Osteichthyes 3.6 9.35%
Scaridae spp. 3 8.9% 3.0 7.79%
Unidentified Fish 0.6 1.8% 0.6 1.56%

Bone Totals 0.0 0.0% 3.7 11.0% 3.7 9.6%
Marine Shell Wt. (g) site % Wt. (g) site % Wt. (g) %

Bivalvia 0.2 0.52%
Nuclidae spp. 0.2 4.2% 0.2 0.52%

Echinoidea 2.2 5.71%
Heterocentrotus mammillatus 0.4 1.2% 0.4 1.04%
Echinothrix spp. 0.4 1.2% 0.4 1.04%
Unid. Echinoidea 1.4 4.2% 1.4 3.64%

Gastropoda 31.7 82.34%
Conidae spp. 10.8 32.0% 10.8 28.05%
Cypreaidae spp. 3.9 81.3% 7.8 23.1% 11.7 30.39%
Neritidae spp. 0.6 1.8% 0.6 1.56%
Patellidae spp. 0.1 2.1% 5 14.8% 5.1 13.25%
Thaididae spp. 0.6 12.5% 2.9 8.6% 3.5 9.09%

Unidentified shell 0.7 2% 0.7 1.82%
Shell Totals 4.8 100.0% 30.0 89.0% 34.8 90.4%

Site Totals/Overall Midden % 4.8 12.5% 33.7 87.5% 38.5 100.0%

6.2.3 P paka Road Test Excavations 

A total of 123.0 grams of midden was collected from six features in the P paka Road area 
(Tables 21 and 22).  The midden assemblage is dominated again by marine shell (74.4 g; 60.5%), 
followed by Magnoliopsida, specifically kukui nut and shells (42.3 g; 34.4%), and bone (6.3 g; 
5.1%)(Figure 179).  Marine shell is predominantly Gastropoda (57g; 46.34%), with Cypraeidae 
spp. (35.1 g; 28.54%) leading in weight, followed by Patellidae spp. (9.8 g; 7.97%), Neritidae spp. 
(4.4 g; 3.58%), Thaididae spp. (4.2 g; 3.41%), Conidae spp. (3.1 g; 2.52%), and Columbellidae spp. 
(0.4 g; 0.33%) (Figure 180).  Bivalves are also a significant portion of the midden assemblage 
(12.9 g; 10.49%), essentially consisting of Pteriidae spp. (12.7 g; 10.33%) with a mere 0.2 grams of 
Isognomonidae sp. (0.16%).  Echinoidea spp. are also in the assemblage (2.9 g; 2.36%), which 
includes Echinothrix spp. (0.6 g; 0.49%), Heterocentrotus mammillatus (0.4; 0.33%), and 
Colobocentrotus atratus (0.3 g; 0.24%).  The assemblage contains a significant amount of kukui
(42.3 g; 34.39%), which is comprised largely of shell fragments (35.9 g; 29.19%) and a minor 
amount of intact nut and shell (6.4 g; 5.2%).  The bone assemblage (6.3 g; 5.1%) is dominated by 
mammal bone, which includes unidentified medium mammal (2.8 g; 2.28%), Sus scrofa (2.7 g; 
2.2%), unidentified small mammal (0.4 g; 0.33%), and Rattus exulans (0.1 g; 0.08%).  Feature D of 
Site 50-50-14-6931 (midden/historic artifact scatter) contained the greatest amount of midden 
(53.1 g; 43.2%), which was largely kukui shell (29.9 g; 56.3%) and intact kukui nut and shell (6.4 g; 
12.1%).  Site 50-50-14-6940, Feature H (terrace) followed closely in total midden weight (37.9 g; 
30.8%), but led in species diversity with shell and bone. 
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The results of the analyses of midden by excavated test unit are presented in Tables 21 and 22 
and are briefly summarized below. 

Site 50-50-14-6931, Feature D (midden/historic artifact scatter). This feature yielded a 
total of 53.1 grams of midden, representing 43.2% of the total P paka Road area 
assemblage.  The bulk of this feature’s midden is kukui (36.3 g; 68.4%), which is 
predominantly shell fragments (29.9 g; 56.3%) with 6.4 grams of whole nut in shell 
(12.1%).  Marine shell represents only 26.6% of the midden assemblage and is dominated 
by pearl oysters, or Pteriidae spp. (12.7 g; 23.9%), with trace amounts of Patellidae spp. 
(0.3 g; 0.6%) and Thaididae spp. (0.3 g; 0.6%).  A total of 2.7 grams (5.1%) of Sus scrofa
(pig) was also collected.  The surface of this test unit yielded the majority midden 
collected (26.3 g) that was almost equally kukui shell (12.8g) and Pteriidae spp. (12.7g) as 
well as some unidentified shell (0.8 g).  Layer I contained 23.9 grams of midden, which 
was predominantly kukui shell (17.1g), followed by whole kukui nut in shell (6.4 g), and 
trace amounts of Thaididae sp. (0.3 g) and Patellidae sp. (0.1 g).  Layer II contained only 
2.9 grams of midden, which was predominantly Sus scrofa (2.7 g) with a few Patellidae 
sp. (0.2 g).  

Site 50-50-14-6939, Feature A (enclosure).  The enclosure yielded a total of 9.9 grams of 
midden, dominated by Cypraeidae spp. (4.2 g; 42.4%), followed by Patellidae spp. (3.1 g; 
31.3%), Neritidae spp. (1.1 g; 11.1%), Thaididae spp. (0.8 g; 8.1%), unidentified medium 
mammal (0.2 g; 2.0%), Columbellidae spp. (0.2 g; 2.0%), unidentified Echinoidea sp. (0.2 
g; 2.0%), and Rattus exulans (0.1 g; 1.0%).  Layer I contained the highest frequency of 
midden (8.2 g), with Cypraeidae  spp. (3.1 g) and Patellidae spp. (3.1 g) leading in 
weight, followed by Neritidae spp. (0.9 g), Thaididae spp. (0.5 g), Columbellidae spp. 
(0.2 g), and unidentified medium mammal (0.2 g).  Layer II trailed in weight with 1.7 
grams of midden, which was comprised of Cypraeidae spp. (1.1 g), followed by 
Thaididae sp. (0.3 g), Neritidae sp. (0.2 g), and Rattus exulans (0.1 g). 

Site 50-50-14-6939, Feature C (terrace).  This terrace yielded only 3.7 grams of midden, 
which was dominated by kukui shell (3.6 g; 97.3%), with a mere 0.1 grams of Cypraeidae 
sp. (2.7%).  All midden was collected from Layer II. 

Site 50-50-14-6940, Feature H (terrace).  A total of 37.9 grams of midden was collected 
from this feature, including 34.9 grams of marine shell and 3 grams of bone.  The shell 
assemblage is predominantly Gastropoda spp. (31.2 g; 82.3%), principally Cypraeidae 
spp. (17.5 g; 46.2%), followed by Patellidae spp. (6.4 g; 16.9%), Conidae spp. (3.1 g; 8.2%), 
Neritidae spp. (2.9 g; 7.7%), Thaididae spp. (1.1 g; 2.9%), and Columbellidae spp. (0.2 g; 
0.5%).  Echinoidea, or sea urchin, was also a significant portion of the shell assemblage, 
which was comprised of unidentified Echinoidea spp. (1.4 g; 3.7%), followed by 
Echinothrix spp. (0.6 g; 1.6%), Heterocentrotus mammillatus (0.4 g; 1.1%) and
Colobocentrotus atratus (0.3 g; 0.8%).  Bone was comprised mainly of unidentified 
medium mammal (2.6 g; 6.9%), with identifiable fish species, such as Lutjanidae sp. (0.2 
g; 0.5%).  Layer I lead in midden weight (19.8 g), with a significant portion of the 
Gastropoda weight (19.2 g), which was primarily Cypraeidae spp. (15.6 g), followed by 



 FINAL - Archaeological Inventory Survey 
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 226 

Patellidae spp. (3.3 g), and Conidae sp. (0.3 g).  Layer II contained a total of 18.1 grams of 
midden, which was led by Patellidae spp. (3.1 g) in weight, followed closely by 
Neritidae spp. (2.9 g), Conidae spp. (2.8 g), Echinoidea spp. (2.7 g), unidentified medium 
mammal (2.6 g), Cypraeidae sp. (1.9 g), Thaididae spp. (1.1 g), Columbellidae sp. (0.2 g), 
Lutjanidae sp. (0.2 g), and Isognomonidae sp. (0.2 g). 

Site 50-50-14-6943, Feature B (mound, east half).  This feature yielded a total of 14.1 
grams of midden, which was dominated by Cypraeidae spp. (11.3 g; 80.1%), with a 
significant amount of kukui shell (2.4 g; 17.0%) and some Neritidae sp. (0.4 g; 2.8%).  All 
midden was collected from Layer I. 

Site 50-50-14-6956 (large enclosure).  This enclosure contained a total of 4.3 grams of 
midden, which was mainly marine shell (4 g; 81.6%), followed by unidentified small 
mammal (0.3 g; 6.1%).  Only the small mammal was collected from Layer I.  Layer II 
contained the bulk of this feature’s midden, with equal portions of Cypraeidae sp. (2.0 g) 
and Thaididae sp. (2.0 g), followed by 0.3 grams of unidentified small mammal. 

Figure 179. Distribution of P paka Road Sites Midden. 
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Figure 180. P paka Road Sites frequencies of species representing at least 1% of the midden 
assemblage totals.  

Table 21. P paka Road Test Excavations Midden Summary 

SIHP No.
(50 50 xx xxxx)

Field No.
(AWF xxx)

Site Type Feature Feature Type
Midden

wt. (g)

Midden Frequency

by General Type

6931 585
Habitation / Ranching
Complex

D
midden / historic
artifact scatter

53.1
Kukui 68.4%; Shell
26.6%; Bone 5.1%

6939 593 Habitation Complex A enclosure 9.9 Shell 97.0%; Bone 3.0%

6939 593 Habitation Complex C terrace 3.7 Kukui 97.3%; Shell 2.7%

6940 594
Habitation /
Agricultural Complex

H terrace 37.9 Shell 92.1%; Bone 7.9%

6943 598 Ranching Complex B Mound, east half 14.1
Shell 83.0%; Kukui
17.0%

6956 2010F Large Enclosure No features 4.3 Shell 81.6%; Bone 6.1%
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Table 22. Controlled Excavations Midden Table for P paka Sites 
SIHP No. (50 50 xx xxxx) 6931 D 6939 A 6939 C 6940 H 6943 B 6956 Midden Table

Bone Wt. (g) site % Wt. (g) site % Wt. (g) site % Wt. (g) site % Wt. (g) site % Wt. (g) site % Total %

Mammal 6.0 4.88%
Rattus exulans 0.1 1.0% 0.1 0.08%
Sus scrofa 2.7 5.1% 2.7 2.20%

Unidentified med. mammal 0.2 2.0% 2.6 6.9% 2.8 2.28%
Unidentified small mammal 0.1 0.3% 0.3 6.1% 0.4 0.33%
Osteichtheyes 0.3 0.24%

Lutjanidae spp. 0.2 0.5% 0.2 0.16%
Scaridae spp. 0.0 0.00%

Unidentified Fish 0.1 0.3% 0.1 0.08%
Bone Totals 2.7 5.1% 0.3 3.0% 0.0 0.0% 3.0 7.9% 0.0 0.0% 0.3 6.1% 6.3 5.1%

Marine Shell Wt. (g) site % Wt. (g) site % Wt. (g) site % Wt. (g) site % Wt. (g) site % Wt. (g) site % Total %

Bivalvia 12.9 10.49%
Isognomonidae spp. 0.2 0.5% 0.2 0.16%
Pteriidae spp. 12.7 23.9% 12.7 10.33%

Echinoidea 2.9 2.36%
Colobocentrotus atratus 0.3 0.8% 0.3 0.24%
Heterocentrotus mammillatus 0.4 1.1% 0.4 0.33%
Echinothrix spp. 0.6 1.6% 0.6 0.49%

Unidentified Echinoidea 0.2 2.0% 1.4 3.7% 1.6 1.30%
Gastropoda 57.0 46.34%

Columbellidae spp. 0.2 2.0% 0.2 0.5% 0.4 0.33%
Conidae spp. 3.1 8.2% 3.1 2.52%
Cypreaidae spp. 4.2 42.4% 0.10 2.7% 17.5 46.2% 11.3 80.1% 2.0 40.8% 35.1 28.54%
Neritidae spp. 1.1 11.1% 2.9 7.7% 0.4 2.8% 4.4 3.58%
Patellidae spp. 0.3 0.6% 3.1 31.3% 6.4 16.9% 9.8 7.97%
Thaididae spp. 0.3 0.6% 0.8 8.1% 1.1 2.9% 2 40.8% 4.2 3.41%

Unidentified shell 0.8 1.5% 0.8 2.1% 1.6 1.30%
Shell Totals 14.1 26.6% 9.6 97.0% 0.1 2.7% 34.9 92.1% 11.7 83.0% 4.0 81.6% 74.4 60.5%

Flora Wt. (g) site % Wt. (g) site % Wt. (g) site % Wt. (g) site % Wt. (g) site % Wt. (g) site % Total %

Magnoliopsida 42.3 34.39%
Aleurites moluccana (kukui) 29.9 56.3% 3.6 97.3% 2.4 17.0% 35.9 29.19%
A. moluccana, whole nut 6.4 12.1% 6.4 5.20%

Flora Totals 36.3 68.4% 0.0 0.0% 3.6 97.3% 0.0 0.0% 2.4 17.0% 0.0 0.0% 42.3 34.4%

Site Totals/Overall Midden % 53.1 43.2% 9.9 8.0% 3.7 3.0% 37.9 30.8% 14.1 11.5% 4.3 3.5% 123.0 100.0%
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6.3 RADIOCARBON DATING

Sixteen carbon samples were collected from 15 sites investigated in the Auwahi Wind Farm.  
Thirteen of the samples were from the Wind Farm, two were from P paka Road and one was 
from the Generator-Tie Line Corridor mauka Pi‘ilani Highway.  The samples dated are from the 
following proveniences: 

 Site 50-50-15-6832, Feature A 
 Site 50-50-15-6838, Feature G 
 Site 50-50-15-6848, Feature A 
 Site 50-50-15-6851, Feature B 

Site 50-50-15-6852, Feature I (N=2) 
 Site 50-50-15-6853, Feature A 
 Site 50-50-15-6854, Feature C 
 Site 50-50-15-6855, Feature A 
 Site 50-50-15-6860, Feature B 
 Site 50-50-15-6864, Feature C 
 Site 50-50-15-6871, Feature B (Generator-Tie Line Corridor)
 Site 50-50-15-6894, Feature A 

Site 50-50-14-6931, Feature D (P paka Road Corridor) 
 Site 50-50-14-6939, Feature C (P paka Road Corridor) 
 Site 50-50-15-6951, Feature C 

Prior to submitting the 16 carbon samples for radiometric analyses, they were submitted to the 
Wood Identification Laboratory at the International Archaeological Research Institute, Inc. for 
charcoal identification.  The goal was to factor out possible long lived species thus controlling 
for the “old wood effect.”  All of the samples from the test excavations were composed of short 
lived species. 

Carbon samples were sent to Beta Analytic Radiocarbon Dating Laboratory for dating.  The 
carbon samples were quite small so that accelerator mass spectrometry (AMS) radiocarbon 
dating was necessary for all 21 samples.  AMS dating at Beta Analytic includes 13C/12C analysis, 
so all samples were adjusted based on the 13C /12C ratio. 

The pretreatment for the AMS dating charred material samples consisted of acid/alkali/acid 
washes where the sample was first gently crushed and dispersed in deionized water.  It was 
then given hot acid washes to eliminate carbonates, then alkali washes to remove secondary 
organic acids, then a final acid rinse to neutralize the solution prior to drying.  During these 
serial rinses, mechanical contaminants such as associated sediments and rootlets were 
eliminated.

The results of the radiocarbon dating are summarized in Table 23; Appendix F presents the data 
sheets. 
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Site 50-50-15-6832, Feature A
The single sample of a charred native shrub (Chamaesyce (sp) Akoko) from Site 6832, Feature A 
provided a pooled age range at two standard deviations of AD 1430 – 1630.  This site may have 
been settled as early at the mid 15th century and was probably occupied to the mid 1600s, thus 
making it possibly one of the earliest sites utilized within the project area. 

Site 50-50-15-6838, Feature G
The single sample of a charred native shrub (Chamaesyce (sp) Akoko) from Site 6838, Feature G 
provided a pooled age range at two standard deviations of AD 1520 – 1950.  Because of the lack 
of historical material associated with this site, it is reasonable to think that it was utilized 
between the mid AD 1500s and AD 1800. 

Site 50-50-15-6848, Feature A
The single sample of a charred native shrub (cf. Myoporum sandwicensis, Naio) from Site 6848, 
Feature A provided a pooled age range at two standard deviations of AD 1500 – 1950.  Because 
of the lack of historical material associated with this site, it is reasonable to think that it was 
utilized between the early AD 1500s and AD 1800.   

Site 50-50-15-6851, Feature B
The single sample of a charred native shrub (Nototrichium sandwicense, Kulu‘i.) from Site 6851, 
Feature B provided a pooled age range at two standard deviations of AD 1430 – 1630.  This site 
may have been settled as early at the mid 15th century and was probably occupied to the mid 
1600s, thus making it possibly one of the earliest sites utilized within the project area. 

Site 50-50-15-6852, Feature I
Two samples (Beta287012 and 287013) of charred native shrubs (Chamaesyce (sp) Akoko and 
Dodonaea viscose ‘A‘ali‘i respectively) were submitted to date Site 6852, Feature I.  Beta 287012 
yielded a pooled two sigma age range of AD 1540 – 1950; Beta 287013 produced an age range of 
AD 1660 to 1960.  No historic artifacts were found on the surface or recovered from the 
excavations, it is reasonable to assume that this feature was not used beyond 1800 suggesting 
that this site was used between AD 1540 and 1800. 

Site 50-50-15-6853, Feature A
The single sample of a charred native shrub (Chamaesyce (sp) Akoko) from Site 6853, Feature A 
provided a pooled age range at two standard deviations of AD 1650 – 1950.  Because of the lack 
of historical material associated with this site, it is reasonable to think that it was utilized 
between the mid AD 1600s and AD 1800.   
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Site 50-50-15-6854, Feature C
The single sample of a charred native shrub (cf. Myoporum sandwicensis, Naio) from Site 6854, 
Feature C provided a pooled age range at two standard deviations of AD 1520 – 1950.  Because 
of the lack of historical material associated with this site, it is reasonable to think that it was 
utilized between the mid AD 1500s and AD 1800.   

Site 50-50-15-6855, Feature A
The single sample of a charred native shrub (Chamaesyce (sp) Akoko) from Site 6855, Feature A 
provided a pooled age range at two standard deviations of AD 1530 – 1950.  Because of the lack 
of historical material associated with this site, it is reasonable to think that it was utilized 
between the mid AD 1500s and AD 1800. 

Site 50-50-15-6860, Feature B
The single sample of a charred native shrub (Chamaesyce (sp) Akoko) from Site 6860, Feature B 
provided a pooled age range at two standard deviations of AD 1530 – 1950.  Because of the lack 
of historical material associated with this site, it is reasonable to think that it was utilized 
between the mid AD 1500s and AD 1800. 

Site 50-50-15-6864, Feature C
The single sample of a charred native shrub (Dodonaea viscose ‘A‘ali‘i) from Site 6864, Feature C 
provided a pooled age range at two standard deviations of AD 1520 – 1950.  Because of the lack 
of historical material associated with this site, it is reasonable to think that it was utilized 
between the mid AD 1500s and AD 1800. 

Site 50-50-15-6871
The single sample of a charred native shrub (Perrottetia sandwicensis, Olomea) from Site 6871 
provided a pooled age range at two standard deviations of AD 1640 – 1950.  Because of the lack 
of historical material associated with this site, it is reasonable to think that it was utilized 
between the mid AD 1600s and AD 1800.   

Site 50-50-15-6894, Feature A
The single sample of a charred native shrub (Dodonaea viscose ‘A‘ali‘i) from Site 6894, Feature A 
provided a pooled age range at two standard deviations of AD 1530 – 1950.  Because of the lack 
of historical material associated with this site, it is reasonable to think that it was utilized 
between the mid AD 1500s and AD 1800. 

Site 50-50-14-6931, Feature D
The single sample of a charred native shrub (Chenopodium oahuensisi, ‘Aheahea) from Site 6931, 
Feature D provided a pooled age range at two standard deviations of AD 1540 – 1950.  
Numerous historic artifacts were recovered from the excavations, including, bottle glass, flat 
window glass, ceramics, metal nails, and a machined screw.  These artifacts indicate that this 
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site was occupied into the historic period, possibly as recently as the mid 20th century.  The 
overall occupation period then may have extended from the mid 16th century to the mid 20th

century.

Site 50-50-14-6939, Feature C
The single sample of a charred native shrub (Dodonaea viscose ‘A‘ali‘i) from Site 6939, Feature C 
provided a pooled age range at two standard deviations of AD 1520 – 1950.  Because of the lack 
of historical material associated with this site, it is reasonable to think that it was utilized 
between the mid AD 1500s and AD 1800. 

Site 50-50-15-6951, Feature C
The single sample of a charred native shrub (cf. Myoporum sandwicensis, Naio) from Site 6951, 
Feature C provided a pooled age range at two standard deviations of AD 1660 – 1960.  Because 
of the lack of historical material associated with this site, it is reasonable to think that it was 
utilized between the mid AD 1600s and AD 1800.   

Summary
Two sites have initial dates extending back to the 15th century and probably represent the initial 
exploration and possible use of this area.  The majority of the sites (N=10) date between the 16th

and 18th centuries, with three sites dating to the 17th and 18th centuries.  Most of the age ranges 
extend into the modern era, but do not appear to actually have been used in historic times.  The 
exception to this is Site 3931, Feature D along the P paka Road corridor, which contained 
abundant historic materials and thus probably dated into the historic era.  For the most part, it 
appears that Auwahi was initially explored in the 1400s and then intensively used from the mid 
1500s up until about 1800.  Most of Auwahi appears to have been abandoned by 1800. 

Table 23. Radiocarbon Dating Results 

Sample
No.

SIHP No.
(50 50 xx xxxx) &

Provenience

Field Site &
Bag No.

Material
13C/12C
Ratio

13C
Conventional

Age B.P.

Calibrated Age1

(one sigma)
Calibrated Age2

(two sigma)

Beta
287009

Site 6931, Feat. D
TU 1; I/2
20 cm bd

. AWF 585,
Feat. D;
Bag 007

Charred material
Chenopodium
oahuensisi
‘Aheahea `

26.2
o/oo

230 + 40
AD 1650 – 1670
AD 1780 – 1800
AD 1930 – 1950

AD 1540 – 1540
AD 1630 – 1680
AD 1740 – 1810
AD 1930 1950

Beta
287010

Site 6851, Feat. B
TU 1; II/2
22 cm bs

AWF 197,
Feat. B
Bag 055

Charred material
Nototrichium
sandwicense

Kulu‘i.

24.5
o/oo

400 + 40
AD 1440 – 1490 AD 1430 – 1530

AD 1560 1630
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Sample
No.

SIHP No.
(50 50 xx xxxx) &

Provenience

Field Site &
Bag No.

Material
13C/12C
Ratio

13C
Conventional

Age B.P.

Calibrated Age1

(one sigma)
Calibrated Age2

(two sigma)

Beta
287011

Site 6870, Feat. B
TU 1; I
25 cm bs

AWF 256,
Feat. B
Bag 065

Charred material
Perrottetia
sandwicensis

Olomea

10.62
o/oo

200 + 40
AD 1660 – 1680
AD 1740 – 1800
AD 1940 – 1950

AD 1640 – 1700
AD 1720 – 1820
AD 1920 – 1950

Beta
287012

Site 6852, Feat. I
TU 2; II
34 cm bd

AWF
198/199;
Feat. I
Bag 086

Charred material
Chamaesyce (sp)

Akoko`

11.0
o/oo

230 + 40
AD 1650 – 1670
AD 1780 – 1800
AD 1950 – 1950

AD 1540 – 1540
AD 1630 – 1680
AD 1740 – 1810
AD 1930 – 1950

Beta
287013

Site 6852, Feat. I
TU 2; II/4
Hearth

46 53 cm bd

AWF
198/199;
Feat. I
Bag 093

Charred material
Dodonaea
viscose
‘A‘ali‘

26.2
o/oo

150 + 40

AD 1670 – 1700
AD 1720 – 1780
AD 1800 – 1820
AD 1840 – 1880
AD 1920 – 1950
AD 1950 – 1950

AD 1660 – 1960

Beta
287014

Site 6853, Feat. A
TU 1; II/4

20 30cm bd

AWF 200,
Feat. A
Bag 108

Charred material
Chamaesyce (sp)

Akoko `

23.1
o/oo

190 + 40
AD 1660 – 1680
AD 1740 – 1810
AD 1930 – 1950

AD 1650 – 1700
AD 1720 – 1820
AD 1840 – 1880
AD 1920 – 1950

Beta
287015

Site 6854, Feat. C
TU 1; II
11 cm bs

AWF 202;
Feat. C
Bag 112

Charred material
cf.Myoporum
sandwicensis

Naio`

24.8
o/oo

260 + 40
AD 1640 – 1660

AD 1520 – 1590
AD 1620 – 1670
AD 1770 – 1800
AD 1940 – 1950

Beta
287016

Site 6951, Feat. C
TU 1; II

0 12 cm bs

AWF
2010 A;
Feat. C
Bag 119

Charred material
cf.Myoporum
sandwicensis

Naio``

24.4
o/oo

150 + 40

AD 1670 – 1700
AD 1720 – 1780
AD 1800 – 1820
AD 1840 – 1880
AD 1920 – 1950
AD 1950 – 1950

AD 1660 – 1960

Beta
287017

Site 6855, Feat. A
TU 1; II
14 cm bs

AWF 204,
Feat. A
Bag 143

Charred material
Chamaesyce (sp)

Akoko `

10.8
o/oo

240 + 40
AD 1640 – 1670
AD 1780 – 1790

AD 1530 – 1560
AD 1630 – 1680
AD 1740 – 1800
AD 1940 – 1950

Beta
287018

Site 6838, Feat. G
TU 1; I
6 cm bs

AWF
167/557,
Feat. G
Bag 166

Charred material
Chamaesyce (sp)

Akoko `

25.6
o/oo

250 + 40 AD 1640 – 1660

AD 1520 – 1580
AD 1630 – 1680
AD 1770 – 1800
AD 1940 – 1950
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Sample
No.

SIHP No.
(50 50 xx xxxx) &

Provenience

Field Site &
Bag No.

Material
13C/12C
Ratio

13C
Conventional

Age B.P.

Calibrated Age1

(one sigma)
Calibrated Age2

(two sigma)

Beta
287019

Site 6832, Feat. A
TU 1; II
22 cm bs

AWF 141,
Feat. A
Bag 181

Charred
Chamaesyce (sp)

Akoko `

11.3
o/oo

410 + 40 AD 1440 – 1480
AD 1430 – 1520
AD 1580 – 1630

Beta
287020

Site 6939, Feat. C
TU 2; II
27 cm bs

AWF 593,
Feat. C
Bag 205

Charred material
Dodonaea
viscose
‘A‘ali‘i

9.8
o/oo

250 + 40 AD 1640 – 1660

AD 1520 – 1580
AD 1630 – 1680
AD 1770 – 1800
AD 1940 – 1950

Beta
287021

Site 6848, Feat. A
TU 1; III
28 cm bs

AWF
190/310,
Feat. A
Bag 258

Charred material
cf.Myoporum
sandwicensis

Naio `

10.2
o/oo

270 + 40
AD 1540 – 1540
AD 1630 – 1660

AD 1500 – 1600
AD 1610 – 1670
AD 1780 – 1800
AD 1950 – 1950

Beta
287022

Site 6864, Feat. C
TU 2; II
24 cm bs

AWF 216,
Feat. C
Bag 302

Charred material
cf.

Dodonaea
viscose
‘A‘ali‘

23.8
o/oo

250 + 40 AD 1640 – 1660

AD 1520 – 1580
AD 1630 – 1680
AD 1770 – 1800
AD 1940 – 1950

Beta
287023

Site 6860, Feat. B
TU 1; I
20 cm bs

AWF 212,
Feat. B
Bag 325

Charred material
Chamaesyce (sp)

Akoko `

24.7
o/oo

240 + 40
AD 1640 – 1670
AD 1780 – 1790

AD 1530 – 1560
AD 1630 – 1680
AD 1740 – 1800
AD 1940 – 1950

Beta
287024

Site 6894, Feat. A
Surface within

tube

AWF 324,
Feat. A
Bag 360

Charred material
cf.

Dodonaea
viscose
‘A‘ali‘

10.9
o/oo

240 + 40
AD 1640 – 1670
AD 1780 – 1790

AD 1530 – 1560
AD 1630 – 1680
AD 1740 – 1800
AD 1940 – 1950

1. One sigma, 68% probability; calibration from Beta Analytic Radiocarbon Dating Laboratory 
2. Two sigma, 95% probability; calibration from Beta Analytic Radiocarbon Dating Laboratory  
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7.0 SIGNIFICANCE ASSESSMENTS 

The National Historic Preservation Act of 1966 (as amended) authorizes the Secretary of Interior 
to expand and maintain a National Register of Historic Places (NRHP) that contains a listing of 
districts, sites, buildings, structures and objects significant in American history, architecture, 
archaeology, engineering and culture.  A property may be listed in the NRHP if it meets criteria 
for evaluation defined in 36 CFR §60.4:  

The quality of significance in American history, architecture, archeology, 
engineering, and culture is present in districts, sites, buildings, structures, and 
objects that possess integrity of location, design, setting, materials, workmanship, 
feeling, and association, and 

(a) That are associated with events that have made a significant contribution 
to the broad patterns of our history; or 

 (b) That are associated with the lives of persons significant in our past; or 

 (c) That embody the distinctive characteristics of a type, period, or method of 
construction, or that represent the work of a master, or that possess high artistic 
values, or that represent a significant and distinguishable entity whose 
components may lack individual distinction; or 

 (d) That have yielded, or may be likely to yield, information important in 
prehistory or history. 

The State of Hawai‘i recognizes the above criteria under HRS §13-275-6, and has also added a 
fifth Hawai‘i Register of Historic Places (HRHP) significance criterion to the evaluation process: 

(e) That have an important value to the Native Hawaiian people or to 
another ethnic group of the State due to associations with cultural practices once 
carried out or still carried out, at the property or due to associations with 
traditional beliefs, events or oral accounts – these associations being important 
to the group’s history and cultural identity.  

All archaeological sites recorded in 2010, including all sites within the current APE and those 
sites now outside the current APE have been assessed for significance.   

All of the resources have been assessed as significant based on criterion D – that have either 
yielded or have the potential to yield information important to the history of Auwahi 
specifically and more generally for the moku of Kahikinui and the entire island of Maui.  In 
addition, three sites appear to be significant because of the high degree of workmanship in tier 
construction; these are sites 6843, 6913, and 6956.  Finally, 34 of these sites appear to be 
culturally important because they contain human burials, are suspected to contain human 
burials, or appear to be ceremonial sites; these are 6813, 6815, 6819, 6821, 6825, 6827, 6835, 6838, 
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6840, 6843, 6849, 6850, 6864, 6890, 6894, 6904, 6906, 6908, 6909, 6912,  6921, 6922, 6923, 6931, 6936, 
6951, 6953, 6954, 6985, 6992, 6993, 7017, 7035, and 7041.  The significance assessments are 
summarized in Table 24. 

Table 24. Significance Assessments of Sites 

SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

In / Out
of APE

Project Area
Site/Feature
Type

Possible Function Significance

6813 037/038/040/041 Out Wind Farm Complex
Agriculture / Burial / Habitation /
Uncertain

D, E

6814 042 Out Wind Farm Lava Tube Habitation D

6815 045 In Wind Farm Complex
Ceremonial / Habitation /
Transportation

D, E

6816 067/068 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6817 069 In Wind Farm C Shaped Wall Habitation D

6818 070 In Wind Farm Wall Ranching D

6819 071/252/253 Out Gen Tie Line Complex Burial / Uncertain D, E

6820 089 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6821 091/092/093 In Wind Farm Complex
Agriculture / Habitation /
Transportation / Uncertain

D, E

6822 095 In Wind Farm Wall Agriculture / Uncertain D

6823 096 In Wind Farm Complex Agriculture / Habitation D

6824 098 Out Wind Farm Complex
Agriculture / Animal Husbandry /
Habitation / Uncertain

D

6825 100 Out Wind Farm Complex Ceremonial / Habitation / Uncertain D, E

6826 102 Out Wind Farm Complex
Agriculture / Transportation /
Uncertain

D

6827 106/108 In Wind Farm Complex
Agriculture / Burial / Habitation /
Uncertain

D, E

6828 107 In Wind Farm Wall Agriculture / Ranching D

6829 109 In Wind Farm Terrace Habitation D

6830 129 In Wind Farm C Shaped Wall Agriculture / Habitation D

6831 133 Out Wind Farm Stone Mound Uncertain D

6832 141 In Wind Farm Complex Agriculture D

6833 142 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6834 143 In Wind Farm Complex Agriculture / Habitation D

6835 145 Out Wind Farm Lava Tube Burial / Uncertain D, E

6836 155 In Wind Farm Complex Agriculture / Habitation D

6837 166 In Wind Farm Wall Uncertain D

6838 167/557 In Wind Farm Complex
Agriculture / Burial / Habitation /
Uncertain

D, E

6839 168 Out Wind Farm Complex Agriculture D

6840 176 Out Wind Farm Complex
Agriculture / Animal Husbandry /
Ceremonial / Habitation / Uncertain

D, E

6841 180/546 In Wind Farm Complex Agriculture / Habitation D

6842 181 In Wind Farm Complex Agriculture / Habitation D

6843 182/184 In Wind Farm Complex Ceremonial / Habitation / Uncertain C, D, E

6844 183/185 Out Wind Farm Complex Habitation / Uncertain D

6845 186 In Wind Farm C Shaped Wall Habitation D

6846 187 Out Wind Farm Terrace Habitation D
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

In / Out
of APE

Project Area
Site/Feature
Type

Possible Function Significance

6847 188 Out Wind Farm Enclosure Habitation D

6848 190/310 In Wind Farm Complex Habitation / Uncertain D

6849 194 Out Wind Farm Terrace Ceremonial D, E

6850 195 Out Wind Farm Complex
Agriculture / Ceremonial /
Habitation / Uncertain

D, E

6851 197 Out Wind Farm Complex Habitation D

6852 198/199 Out Wind Farm Complex Agriculture / Habitation / Uncertain D

6853 200 Out Wind Farm Complex Agriculture / Habitation D

6854 202 Out Wind Farm Complex Agriculture / Habitation / Uncertain D

6855 204 Out Wind Farm Complex Agriculture / Habitation D

6856 207 Out Wind Farm L Shaped Wall Habitation D

6857 208 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6858 209 Out Wind Farm Complex Agriculture / Habitation D

6859 211 Out Wind Farm Complex Agriculture / Habitation D

6860 212 In Wind Farm Complex Agriculture / Uncertain D

6861 213 In Wind Farm Complex Agriculture / Uncertain D

6862 214 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6863 215 In Wind Farm Complex
Agriculture / Animal Husbandry /
Habitation / Transportation /
Uncertain

D

6864 216 In Wind Farm Complex Ceremonial / Habitation / Uncertain D, E

6865 247 In Gen Tie Line Complex Agriculture / Uncertain D

6866 249 In Gen Tie Line Complex Agriculture / Habitation D

6867 250 In Gen Tie Line Wall Ranching D

6868 251 Out Gen Tie Line Wall Agriculture D

6869 254 Out Gen Tie Line Complex Habitation D

6870 255 Out Gen Tie Line Complex Agriculture D

6871 256 Out Gen Tie Line Complex Agriculture / Habitation D

6872 258/259 Out Gen Tie Line Complex
Agriculture / Habitation / Ranching /
Uncertain

D

6873 260/261 Out Gen Tie Line Complex Habitation / Uncertain D

6874 262/263 In Gen Tie Line Wall Ranching D

6875 264 Out Gen Tie Line Lava Tube Habitation D

6876 265 In Gen Tie Line Wall Ranching D

6877 266 In Gen Tie Line Complex Agriculture / Ranching D

6878 267 In Gen Tie Line Stone Mound Agriculture D

6879 268 In Gen Tie Line Wall Ranching D

6880 269 In Gen Tie Line Complex Ranching D

6881 270/271 In Gen Tie Line Complex Agriculture / Ranching / Uncertain D

6882 273/362 In Gen Tie Line Complex Agriculture / Ranching D

6883 274/275 Out Gen Tie Line Complex Agriculture / Uncertain D

6884 276 Out Gen Tie Line Stone Mound Agriculture / Ranching D

6885 277 Out Gen Tie Line Stone Mound Agriculture D

6886 297 Out Wind Farm Complex Habitation D

6887 305 In Wind Farm Complex Habitation / Uncertain D

6888 306 In Wind Farm U Shaped Wall Habitation D
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

In / Out
of APE

Project Area
Site/Feature
Type

Possible Function Significance

6889 307 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6890 308 Out Wind Farm Complex Burial / Habitation / Uncertain D, E

6891 309 In Wind Farm Complex Agriculture / Transportation D

6892 322 In Wind Farm Complex Agriculture / Habitation D

6893 323 In Wind Farm Complex Agriculture D

6894 324 In Wind Farm Complex Burial / Habitation / Uncertain D, E

6895 326 In Wind Farm Complex Agriculture / Habitation D

6896 329 In Wind Farm Complex Agriculture / Habitation D

6897 331 In Wind Farm Complex Agriculture / Habitation D

6898 332 In Wind Farm Complex Agriculture / Uncertain D

6899 335 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6900 346 Out Wind Farm C Shaped Wall Habitation D

6901 349 In Wind Farm C Shaped Wall Habitation D

6902 351 Out Wind Farm Complex Agriculture / Habitation D

6903 353 In Wind Farm Complex Habitation / Uncertain D

6904 354 In Wind Farm Complex Agriculture / Burial / Uncertain D, E

6905 356/361 Out Wind Farm Complex Habitation D

6906 359/488 In Wind Farm Complex
Agriculture / Ceremonial /
Habitation / Uncertain

D, E

6907 367 Out Wind Farm Complex Agriculture / Habitation / Uncertain D

6908 391 Out Wind Farm Complex
Agriculture / Ceremonial /
Habitation / Uncertain

D, E

6909 395 398 In Wind Farm Complex
Agriculture / Burial / Habitation /
Uncertain

D, E

6910 423 thru 430 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6911 440 Out Wind Farm Complex Habitation D

6912 441 Out Wind Farm Complex Agriculture / Burial / Uncertain D, E

6913 442 Out Wind Farm Complex Agriculture / Habitation / Uncertain C, D

6914 443 Out Wind Farm Wall Agriculture D

6915 445 Out Wind Farm Complex Uncertain D

6916 468 Out Wind Farm Complex Agriculture / Habitation / Uncertain D

6917 480/481 In Wind Farm Complex Agriculture / Habitation D

6918 489/491 In Wind Farm Complex Habitation / Uncertain D

6919 495 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6920 499 In Wind Farm Wall Habitation D

6921 501 In Wind Farm Complex Agriculture / Burial / Uncertain D, E

6922 502 In Wind Farm Complex Agriculture / Burial D, E

6923 503 In Wind Farm Complex
Agriculture / Burial / Habitation /
Uncertain

D, E

6924 544 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6925 559 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6926 560 Out Wind Farm Complex Agriculture D

6927 564 Out Wind Farm U Shaped Wall Habitation D

6928 582 Out Wind Farm C Shaped Wall Agriculture D

6929 583 In Wind Farm Complex Habitation / Uncertain D

6930 584 In Wind Farm Complex Agriculture / Uncertain D
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

In / Out
of APE

Project Area
Site/Feature
Type

Possible Function Significance

6931 585 Out P paka Road Complex Ceremonial / Habitation / Ranching D, E

6932 586 Out P paka Road Complex Agriculture D

6933 587 Out P paka Road Complex
Agriculture / Animal Husbandry /
Habitation / Uncertain

D

6934 588 Out P paka Road Complex Agriculture / Uncertain D

6935 589 Out P paka Road Enclosure Ranching D

6936 590/596 Out P paka Road Complex
Agriculture / Burial / Habitation /
Ranching / Uncertain

D, E

6937 591 In P paka Road Complex Agriculture D

6938 592 In P paka Road Complex
Agriculture / Habitation / Ranching /
Uncertain

D

6939 593 In P paka Road Complex Agriculture / Habitation / Uncertain D

6940 594 In P paka Road Complex Agriculture / Habitation D

6941 595 In P paka Road Complex Agriculture / Habitation D

6942 597 In P paka Road Wall Ranching D

6943 598 Out P paka Road Complex Ranching / Uncertain D

6944 599 Out P paka Road Wall Ranching D

6945 600 Out P paka Road Wall Uncertain D

6946 601 In P paka Road Wall Ranching D

6947 602 Out P paka Road Wall Uncertain D

6948 603 In P paka Road Wall Uncertain D

6949 604 In P paka Road Wall Ranching D

6950 605 In P paka Road Wall Ranching D

6951 2010 A Out Wind Farm Complex Burial / Habitation / Uncertain D, E

6952 2010 B In Wind Farm
Overhang
Shelter

Habitation D

6953 2010 C In Wind Farm Complex Burial D, E

6954 2010 D Out Wind Farm Complex Burial D, E

6955 2010 E Out Wind Farm Terrace Agriculture D

6956 2010 F In P paka Road Enclosure Ranching C, D

6957 2010 G In P paka Road Complex Uncertain D

6958 2010 H In P paka Road Wall Ranching D

6959 2010 I In P paka Road Complex Ranching / Uncertain D

6960 2010 J In P paka Road Wall Ranching D

6961 2010 K In P paka Road Wall Ranching D

6962 2010 L In P paka Road Complex Agriculture D

6963 2010 M In P paka Road Wall Ranching D

6964 2010 N Out P paka Road Enclosure Habitation D

6965 2010 O In P paka Road Wall Ranching D

6966 2010 P In P paka Road Cast Iron Tank Ranching D

6967 2010 Q In P paka Road Complex Agriculture / Ranching D

6968 2010 R In P paka Road Complex Agriculture D

6969 2010 S In P paka Road Wall Ranching D

6970 2010 T In P paka Road Wall Ranching D

6971 2010 U In P paka Road Wall Uncertain D

6972 2010 V In P paka Road Complex Habitation D
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

In / Out
of APE

Project Area
Site/Feature
Type

Possible Function Significance

6973 2010 W Out P paka Road Enclosure Habitation D

6974 2010 X In P paka Road Wall Habitation D

6975 2010 Y In P paka Road Complex Ranching / Uncertain D

6976 2010 Z In P paka Road Complex Habitation / Uncertain D

6977 2010 AA In P paka Road Wall Ranching D

6978 2010 BB In P paka Road Wall Ranching D

6979
2010 CC
Gen Tie Line

In Gen Tie Line Complex Agriculture / Habitation D

6980 2010 CC P paka In P paka Road Wall Ranching D

6981 2010 DD In Gen Tie Line Wall Uncertain D

6982 2010 EE In Gen Tie Line Wall Uncertain D

6983 2010 FF In Gen Tie Line Complex Agriculture / Uncertain D

6984 2010 GG In Gen Tie Line Complex Agriculture / Habitation D

6985 2010 HH In Gen Tie Line Complex Agriculture / Burial / Uncertain D, E

6986 2010 II In Gen Tie Line Wall Uncertain D

6987 2010 JJ In Gen Tie Line Complex Agriculture / Habitation / Uncertain D

6988 2010 KK In Gen Tie Line Complex Agriculture / Habitation / Uncertain D

6989 2010 LL In Wind Farm Complex Agriculture / Uncertain D

6990 2010 MM Out Wind Farm Complex Habitation / Uncertain D

6991 2010 NN In
Pi`ilani
Highway

Wall Ranching D

6992 2010 OO In
Pi`ilani
Highway

Complex
Agriculture / Burial / Ranching /
Uncertain

D, E

6993 2010 PP Out
Pi`ilani
Highway

Complex Agriculture / Burial / Uncertain D, E

6994 2010 QQ In
Pi`ilani
Highway

Complex Agriculture / Ranching D

6995 2010 RR In Gen Tie Line Complex Agriculture D

6996 2010 SS In Gen Tie Line Stone Mound Agriculture D

6997 2010 TT In Gen Tie Line
Modified
Outcrop

Agriculture D

6998 2010 UU In Gen Tie Line
Modified
Outcrop

Uncertain D

6999 2010 VV In Gen Tie Line Complex Agriculture D

7000 2010 WW In Gen Tie Line Wall Agriculture D

7001 2010 XX In Gen Tie Line Stone Mound Agriculture D

7002 2010 YY In Gen Tie Line Stone Mound Agriculture D

7003 2010 ZZ In Gen Tie Line Stone Mound Agriculture D

7004 2010 AAA In Gen Tie Line Complex Agriculture D

7005 2010 BBB In Gen Tie Line Terrace Agriculture D

7006 2010 CCC In Gen Tie Line Stone Mound Agriculture D

7007 2010 DDD In Gen Tie Line Cleared Area Agriculture D

7008 2010 EEE In Gen Tie Line Stone Mound Agriculture D

7009 2010 FFF In Gen Tie Line Complex Agriculture D

7010 2010 GGG In Gen Tie Line Complex Agriculture D

7011 2010 HHH In Gen Tie Line Complex Ranching D

7012 2010 III In Gen Tie Line Complex Agriculture D

7013 2010 JJJ In Gen Tie Line Platform Ranching D
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

In / Out
of APE

Project Area
Site/Feature
Type

Possible Function Significance

7014 2010 KKK In P paka Road Complex Agriculture D

7015 2010 LLL In P paka Road Complex Agriculture D

7016 2010 MMM In P paka Road Complex Agriculture / Habitation / Uncertain D

7017 2010 NNN In P paka Road Complex
Agriculture / Ceremonial /
Habitation / Uncertain

D, E

7018 2010 OOO In P paka Road Wall Ranching D

7019 2010 PPP In P paka Road Complex Agriculture / Habitation / Uncertain D

7020 2010 QQQ In P paka Road Complex Agriculture / Habitation D

7021 2010 RRR In P paka Road Complex Agriculture D

7022 2010 SSS In P paka Road Complex Agriculture / Habitation / Uncertain D

7023 2010 TTT In P paka Road
Barbed Wire
Fence

Ranching D

7024 2010 UUU In P paka Road Complex Agriculture / Habitation / Ranching D

7025 2010 VVV In P paka Road Complex Agriculture / Uncertain D

7026 2010 WWW In Wind Farm Complex Agriculture / Habitation / Uncertain D

7027 2010 AAAA In Wind Farm Complex Agriculture D

7028 2010 BBBB In Wind Farm Complex Agriculture D

7029 2010 CCCC In Wind Farm Complex Agriculture / Uncertain D

7030 2010 DDDD In Wind Farm Complex Uncertain D

7031 2010 EEEE In Wind Farm
Modified
Outcrop

Agriculture D

7032 2010 FFFF In Wind Farm Wall Uncertain D

7033 2010 GGGG In Wind Farm Terrace Agriculture D

7034 2010 HHHH Out Wind Farm Complex Agriculture D

7035 2010 IIII In Wind Farm Complex Agriculture / Burial D, E

7036 2010 JJJJ In Wind Farm Complex Agriculture D

7037 2010 KKKK In Wind Farm Complex Agriculture D

7038 2010 LLLL In Wind Farm Complex Agriculture D

7039 2010 MMMM In Wind Farm Platform Uncertain D

7040 2010 NNNN In Wind Farm Stone Mound Agriculture D

7041 2010 OOOO In Wind Farm Stone Mound Agriculture / Burial / Habitation D, E

7042 2010 PPPP In Wind Farm Complex Habitation / Uncertain D

7043 M kena 1 Out P paka Road Enclosure Habitation D

7044 M kena 2 In P paka Road Terrace Uncertain D

7045 M kena 3 In P paka Road Complex Agriculture / Habitation / Uncertain D

7046 M kena 4 In P paka Road Enclosure Uncertain D

7047 M kena 5 In P paka Road Wall Ranching D

7048 M kena 6 In P paka Road
Modified
Outcrop

Uncertain D

7049 M kena 7 In P paka Road Wall Habitation D

7050 M kena 8 In P paka Road Complex Habitation D
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8.0 RECOMMENDED TREATMENTS 

The Auwahi Wind Farm project will adversely affect a number of archaeological resources.  
While this is inevitable in any type of development project, considerable effort has been 
exercised to minimize the impact the project will have on the archaeological resources present 
in the Wind Farm project area.  The purpose of archaeological investigations is not only to 
inventory what archaeological resources are present and evaluate their significance, but to 
mitigate the adverse effects caused by development through archaeological investigations.  
Some of the archaeological resources present within the APE of the project have been fully 
documented and will not require any further archaeological work; others will require further 
archaeological investigations in the form of mapping and excavations.  Specific recommended 
treatments of all archaeological features within the APE are presented in Table 25.  In order to 
maximize the amount of information obtained through further archaeological investigations, 
the following research topics are offered as a means of guiding the future archaeological 
investigations.

8.1 “THE ARCHAEOLOGY OF HYDROLOGY”

From the broader perspective of Hawaiian archaeology, the discovery of a range of features 
indicative of sophisticated water control in Auwahi is a major new contribution to our 
knowledge of Hawaiian land use practices. This evidence is especially noteworthy because it 
occurs in the context of one of the most arid environments in the Hawaiian Islands, the leeward 
slopes of southeast Maui in the rain-shadow of Haleakal .  This environment was extremely 
marginal to the classic Polynesian horticultural system based on tropical root crops, yet the pre-
Contact Hawaiian population in this region managed to achieve a high population density 
(Kirch 2007, 2010). The inventory survey revealed numerous instances of intermittent stream 
channels which had various forms of artificial modification, ranging from check dams 
(barrages), to stone filled-terraces which appear to be designed to filter water underground, to 
earth-filled terraces that were probably planting surfaces. Discovery of these features was 
greatly enhanced by the unusually good surface visibility in Auwahi in 2010 due to extreme 
drought conditions. 

Our working hypothesis is that with water a scarce and critical resource in Kahikinui, the 
Native Hawaiian population there developed technology that allowed them to capture and 
manipulate water in order to enhance the agricultural productivity of this marginal 
environment. Because storm events are infrequent, it is likely that the emphasis was not on 
irrigation in the usual sense of maintaining a steady flow of water to fields, but rather efforts to 
slow down intermittent stream flow, to divert such water into small basins and terraces that 
could be cultivated, and even to force the water to percolate into temporary aquifers (such as 
breccia deposits) which could then release water slowly over a period of days or even weeks. 

The inventory survey produced detailed plan maps of a number of these features, but to fully 
investigate and interpret these hydrological features will require not only additional mapping, 
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but subsurface investigations as well. This work should be undertaken in collaboration with a 
professional geomorphologist/geoarchaeologist who has the technical expertise to assist in 
interpreting geomorphological and sedimentary evidence for past water flow patterns. We 
suggest that this research topic be addressed through the following specific approaches: 

a. Detailed mapping of representative water control features. Such mapping cannot be 
limited to a two-dimensional plan view, but must include elevation and slope variables, as 
these will be critical to understanding waterflow patterns. Such mapping must pay attention 
not only to the artificially constructed aspects of these systems (e.g., walls, terraces), but to 
the geomorphological features such as water-worn flow channels or sedimentary lag 
deposits which will provide the evidence for intensity and frequency of hydrologic events. 
Winter (kona) storms were presumably the main sources of water which was being 
manipulated in these systems, and extreme storm events could have been very difficult to 
control and manage. Thus the investigations must be attuned to these attempts to control 
extreme flood events. 

We recommend detailed mapping of Site 6841, Feature D, terrace;  Site 6906 Features 
GGG and HHH, terraces ; and Site 7021, Features A, B, and D which are earthen berms.  
Site 6841, Feature D is located in a gulch with extensive agricultural terracing and is at 
the confluence of two draws.  Site 6906 Features GGG and HHH are small agricultural 
terraces associated with nearby habitation structures.  Site 6864, Feature D is a rock filled 
terrace which may have been used for habitation but is also located in a draw and could 
also have functioned to slow down rapid water flow.  Site 7021, Features A, B, and D 
represent earthen berms which are likely remnants of water control features for an 
agricultural field system. 

b. Excavation within constructed features such as earthen terraces and rock-fill filtration 
terraces. While detailed mapping will be critical, it is also essential to obtain subsurface 
evidence in order to understand how these water control features were constructed, the 
chronology of their construction, and details of their function. For example, a number of 
rock-filled terraces in some of the intermittent stream channels appear to have been 
designed to check water flow and drive water underground in a kind of filtration process. 
Excavating through these features would provide evidence of how they were constructed, 
and of whether percolating water left depositional traces. Again, we stress that this kind of 
investigation—which has rarely if ever been undertaken in Hawai‘i in the past—must 
involve interdisciplinary collaboration between archaeology and 
geomorphology/hydrology, because neither discipline in and of itself controls all of the 
methods necessary to interpret such complex features. 

In an attempt to gather additional information to address these hydrological questions, 
we recommend the excavation of Site 6841, Feature D, terrace;  Site 6906 Features GGG 
and HHH, terraces; and 7021, Features A, B, and D. 
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8.2 DEVELOPMENT OF THE FORMAL FIELD SYSTEM IN “GOBI DESERT”

Until recently no formal agricultural field systems had been identified on Maui Island, although 
extensive reticulate grids of field embankments and cross-cutting walls on Hawai‘i Island (in 
Kohala, Kona, and Ka‘  districts) have been known since the late 1960s. The identification of a 
formal field system in Kaup  by Kirch et al. (2009) showed that Maui Island farmers were also 
engaged in this kind of highly intensive agricultural activity. Now, with the identification of 
remnant portions of such a regularized field system on the fringes of the sedimentary basin 
inland of the Pu‘u H k  Kano cinder cone (colloquially named by our field team, the “Gobi 
Desert”), it is clear that such field systems must have been more wide-spread on Maui than has 
been previously realized.  

These kinds of formalized field systems with reticulate grids of planting areas are of interest not 
only because they reflect a kind of intensive agricultural production upon which the late pre-
Contact Hawaiian archaic states depended for their economic basis, but because they imply a 
level of formal control and management above what would be required strictly for agronomic 
reasons. That is to say, the regular spacing of field embankments, cross-cut by trails or other 
boundary divisions, appears to reflect the imposition of social and political controls on 
production, and more importantly, on the extraction of surplus. 

We urge that the remnants of this field system be carefully recorded and investigated, following 
essentially the same methods proposed for Topic 1, i.e., with a combined archaeological-
geomorphological methodology. The various surface features making up this system are subtle, 
as the inventory team was well aware—often they can only be clearly discerned in the low-
angle light of late afternoon. Thus high-precision three-dimensional mapping will again be 
important to thorough document these features.  

As with Topic 1, subsurface investigation will also be required to address the critical questions 
of when this system was constructed, and of how it functioned. We recommend linear trenching 
across the apparent field embankments and intervening cultivation plots, as has been carried 
out in similar investigations of field systems on Hawai‘i Island by the Hawai‘i Biocomplexity 
Project (Vitousek et al. 2004; Kirch, ed. 2010). We predict that remnant original soil horizons 
should be preserved under the field embankments, which will need to be carefully sampled. 
Such remnant soil horizons could provide carbonized organic materials with which to date the 
time of initial field system construction, and may also contain plant and other organic remains 
(such as endemic terrestrial gastropods) that could yield important evidence of initial 
environmental conditions prior to field system construction. Moreover, following methods 
developed by the Hawai‘i Biocomplexity Project, it may be possible to compare the nutrient 
status of original soils preserved within field embankments with cultivated soils in the 
intervening plots, in order to achieve a quantitative estimate of the extent to which intensive 
cultivation over an extended period had an effect on nutrient availability. Such data would be 
extremely important to the ongoing efforts to understand how surplus production and 
extraction was affecting the rise of archaic states in late pre-Contact Hawai‘i.

We recommend the detailed mapping and selective excavation of the field system 
terraces at Site 6910, Features B, C, D, R, T, and U in the “Gobi Desert” vicinity to 
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address these research issues.  These represent the most intact remnants of the field 
system including bermed terraces and water channeling features. 

8.3 SETTLEMENT CHRONOLOGY IN AUWAHI—IS IT EARLIER THAN ELSEWHERE IN KAHIKINUI?

In our report we summarized various lines of evidence—ethnohistorical as well as 
archaeological—which point to Auwahi having held a key place within the broader Kahikinui 
district or moku. For example, the high princess Ruta Keli‘iokalani received Auwahi during the 
Mahele land division, whereas the remainder of the district went to her half-brother Prince Lot. 
We have therefore hypothesized that Auwahi may have been the most important ahupua‘a
within the moku, probably the location for the district’s konohiki or manager who represented the 
high chief. The initial suite of radiocarbon dates from our inventory survey also support this 
argument insofar as they suggest that the intensive occupation of Auwahi reached a peak as 
much as a century earlier than other parts of the district, such as K papa and Nakaohu. 
However, this hypothesis needs to be tested on a more extensive data set, because at this point 
we cannot rule out the null hypothesis that the chronological differences noted to date are 
simply the result of sample size effects.  

In any mitigation plan that is developed for the Auwahi wind farm area, it will be critical to 
allocate time and funds to sample and date a sufficient number of residential features so that 
sample size effects can be controlled. At this point, other parts of Kahikinui district are 
represented by more than 160 radiocarbon dates, whereas Auwahi proper has only 14 such 
dates. We would propose that a target of 50 radiocarbon samples from individual residential 
features be obtained and dated by high-precision AMS dating in order to address this question.
In any such chronological investigation, it is essential that the following methodological 
protocols be followed: (1) Wherever possible samples should be obtained from discrete 
subsurface features, such as hearths or earth ovens; (2) To avoid the notorious problem of old 
wood and “in-built age” the charcoal samples need to be identified by a qualified 
archaeobotanist as to botanical taxon, and whenever possible short-lived species selected as 
dating samples; and, (3) samples need to be dated by AMS with d13C corrections for isotopic 
fractionation. The third step is critical because many Hawaiian dryland plants have C4 
photosynthetic pathways that will yield erroneous ages if not corrected for isotopic 
fractionation.  We followed these protocols in our dating of features in the inventory survey, 
and stress how important it is to continue to apply the same protocols if the resulting data sets 
are to have integrity. 

To obtain the radiocarbon dates we propose the excavation of the following habitation features 
within the Auwahi Wind Farm area: 

Site 50-50-15-6841 Feature C, terrace. 
Site 50-50-15-6843 Feature G, L-shaped wall; Feature H, C-shaped wall; Feature I, C-
shaped wall. 
Site 50-50-15-6889 Feature B, terrace; Feature C, U-shaped wall. 
Site 50-50-15-6896 Feature A, enclosure; Feature B, terrace. 
Site 50-50-15-6898 Feature A, platform; Feature G, hearth. 
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Site 50-50-15-6906 Feature B, terrace; Feature FF, enclosure; Feature JJ, dark stained soil 
deposit; Feature OO,U-shaped wall with hearth; Feature PP, terrace; Feature YY, terrace 
with hearth features. 
Site 50-50-15-6910 Feature A, enclosure; Feature E, enclosure and terrace; Feature F, 
enclosure; Feature I, lava blister with hearth; Feature J, terrace with midden; Feature O, 
terrace with hearth. 
Site 50-50-15-6919 Feature E, terrace. 
Site 50-50-15-6988 Feature E, C-shaped wall and enclosure. 
Site 50-50-14-7016 Feature H, U-shaped wall; Feature O, terrace. 
Site 50-50-14-7017 Feature A, terrace. 
Site 50-50-14-7020 Feature C, modified outcrop with hearth. 
Site 50-50-14-7022 Feature F, enclosure with nearby hearth feature. 

8.4 HOUSEHOLD ORGANIZATION AND STRUCTURE

Ethnohistoric accounts such as those of Malo (1951) and Kamakau (1961) inform us in general 
terms about the organization of daily life in traditional Hawaiian households, but they paint a 
monolithic portrait that does not allow for variation either between regions, or between social 
classes. Yet prior archaeological research in Kahikinui has already demonstrated certain kinds 
of household practices not previously known from either ethnohistoric or archaeological 
sources (Van Gilder and Kirch 1997). The extensive remains of residential features identified in 
the Auwahi inventory survey make it clear that there is much potential to gain further insights 
into Hawaiian household organization and structure in this area. Because Kahikinui was a 
kua‘ ina or “back country” region, the daily lives of its people were unlikely to have been the 
same as those dwelling near the royal centers such as Wailuku or H na. With the Auwahi sites, 
there is an opportunity to investigate the traditional lifeways of a true rural hinterland in 
ancient Hawai‘i.

Household archaeology as a subdiscipline has developed greatly over the past two to three 
decades, but unfortunately many of its advances have not been applied in Hawaiian Cultural 
Resources Management work. The continued emphasis, in much CRM mitigation in Hawai‘i,
on single 1 m2 test units in residential sites has generally failed to add new knowledge about 
Hawaiian household organization and structure. What is required is more emphasis on 
horizontal exposure of living surfaces by which larger activity areas can be discerned, and 
spatial patterns of organization identified. We propose that this approach be applied in future 
mitigation efforts in Auwahi. It would be far more productive, in our view, to fully excavate 
three or four residential features than to dig random test pits in a larger sample of structures. 

In addition to horizontal excavation, such investigation of ancient Auwahi residential sites will 
require careful analysis of the cultural content of these sites. Prior experience shows that 
Kahikinui residential sites are relatively poor in portable artifacts such as adzes or fishhooks. 
The most common remains recovered are macrobotanical remains (especially charcoal), basalt 
and volcanic glass lithics, and shell and vertebrate remains. These materials will need to be 
studied by appropriate specialists if their information potential is to be realized. The lithic 
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materials in particular should prove interesting, in terms of tracing links between Kahikinui 
households and those in adjacent districts or even other islands. XRF sourcing of basalt lithics 
from sites in K papa and Nakaohu (Kirch, unpublished data) has shown that while most of the 
basalt being worked in Kahikinui sites is of local origin, some derives from at least one adz 
quarry in Kaup  district, and a small number of specimens were imported from other islands 
including Hawai‘i, Moloka‘i, and even O‘ahu. Since Auwahi is putatively the most important 
ahupua‘a within Kahikinui, we hypothesize that it may have had a higher degree of external 
connections (especially through its resident konohiki), and that more imported lithics would 
appear in its residential sites. This hypothesis can be tested through further analysis of lithics 
from excavated sites in Auwahi. 

Zooarchaeological analyses of faunal remains from household sites can also yield vital clues as 
to rank differences between the occupants of various social units. Higher ranked individuals in 
ancient Hawai‘i had preferential access to status foods, especially pig and dog, but also pelagic 
fish and even to certain birds. Analysis of the faunal remains from a priest’s residence in 
Nakaohu (Kirch et al. 2010) have shown that the individuals residing there had access to a wide 
variety of status foods. It should be informative to compare a sample of Auwahi households 
with these prior results from other sites in Kahikinui. 

To meet this research objective, we propose to conduct complete excavations of the following 
features:

Site 50-50-15-6906 Feature OO, U shaped wall with hearth. 
Site 50-50-15-6896 Feature A, enclosure with midden. 

8.5 POST-CONTACT TRANSFORMATIONS TO HAWAIIAN RURAL SOCIETY

Following Captain Cook’s “discovery” of Hawai‘i in 1778-79 and the subsequent opening up of 
the Hawaiian Islands to the expanding European World System, Hawaiian society (which had 
been entirely cloistered for at least four centuries) was subjected to devastating external 
influences. Foremost among these was the exposure of the Hawaiian population to a range of 
diseases to which they had not inherent resistance, leading to massive population decreases. It 
appears that the indigenous Hawaiian population shrank from a pre-Contact high of at least 
400,000 (and possibly considerably more) to about 140,000 in a mere four decades.  But 
demographic collapse was not the only effect of European contact. Missionization and 
conversion of the Hawaiian people to Christianity, introduction of foreign ideas about 
everything from marriage to land rights, introduction of new crops and animals, all of these 
played significant roles in changing the lifeways of the Hawaiian people from the late 18th into 
the 19th centuries.

While documentary sources tell us a great deal about these major transformations of Hawaiian 
economy, society, and politics in the post-Contact era, there is still a great deal to be learned 
from the evidence of archaeology. This is especially true for the most rural or kua‘ ina (literally 
“back country”) regions, such as Kahikinui. Most of the extant documentary sources used by 
historians refer to the historical transformations taking place in trading centers like Kailua 
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(Hawai‘i Island) or Honolulu, where the White missionaries, merchants, and others were 
located. But the historical processes unfolding in these rapidly urbanizing centers may have 
been quite different from what was going on in the rural hinterlands, even as the two were 
linked as shown in the classic analysis of Anahulu Valley on O‘ahu by Kirch and Sahlins (1992). 
The rural areas were simultaneously both more resistant—and more vulnerable—to these 
foreign agents of change. They were more resistant in being farther from the sources of foreign 
influence or points of introduction of new disease vectors. But at the same time these rural areas 
had always been at the environmental and economic margins of traditional Hawaiian society. 
They were thus the most fragile, and the most susceptible to collapse under the devastation of 
disease and depopulation. There was as well simply the lure of new possibilities and 
opportunities in the centers of emerging trade and commence such as L hain  and Honolulu 
that inevitably drew people from the rural hinterlands to the new port towns. 

The archaeological landscape of Auwahi not only incorporates a diversity of features from the 
pre-Contact period, but also many features that appear to date to the late 18th and 19th centuries. 
In particular, a series of features situated on ‘a‘  ridges to the east and west of the sedimentary 
basin inland of Pu‘u H k  Kano (aka “Gobi Desert”) are suggestive of a substantial community 
of Native Hawaiians who persisted into the 19th century. Site 50-50-15-6909, located on the 
massive ‘a‘  ridge on the east side of this basin, appears on the basis of survey data to have been 
a significant 19th century settlement, indicated by a diversity of artifacts such as glass bottles 
and iron artifacts, including a horse bridle, flat iron, and flensing tool probably used as a 
farming tool (Hawaiian ‘ ‘ ). It is in some respects not surprising that this area should have 
remained as a final refuge for rural Hawaiian commoners attempting to cling to their traditional 
lifeways in the face of seemingly insurmountable obstacles. These features are adjacent to what 
is probably the most productive garden land in the ahupua‘a, and it is only natural that such a 
prized resource would have been the last to have been abandoned.  

Careful and detailed investigation of these post-Contact archaeological features has the 
potential to reveal much about the transformation of Hawaiian lifeways in the 19th century. 
How, for example, did residential patterns change over time? Was the traditional kauhale
pattern of separate activity areas abandoned for a more “western” living style of a single 
combined multi-function hale? This would be predicted following the abolition of the kapu
system (with its mandated separate cooking and eating facilities) after 1819, but has rarely been 
tested archaeologically (but see Kirch and Sahlins 1992). How much access did these rural 
households have to foreign material culture, and how did they integrate such material objects 
into their lifestyles? To what extent did they continue to utilize traditional, pre-Contact material 
culture, such as expedient lithic technology? And, how did their subsistence patterns and 
foodways change with the introduction of new crops, new animals, and new culinary concepts? 

All of these questions can be addressed through more detailed investigation of the Auwahi sites 
dating to the post-Contact era. We cannot overly stress, however, that it will not be sufficient to 
merely apply the minimal approach to mitigation which is all too commonly used in Hawaiian 
CRM work: i.e., the excavation of a few limited 1-meter square units in a sample of sites. It 
would be far preferable, in our view, to undertake larger areal exposures of a selected few post-
Contact residential structures, in order to be able to obtain fine-grained spatial data on activity 
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patterns which can then be compared with similar data from pre-Contact sites in Auwahi, 
elsewhere in Kahikinui, and in Hawai‘i. Horizontal excavation or exposure of entire house 
floors is too infrequently undertaken in Hawaiian archaeology, leading to a paucity of the kinds 
of data that are critically required if we are to make advances in our knowledge base. We would 
recommend that two or three post-Contact residential features be thoroughly and carefully 
excavated in their entirety than the routine opening up of 30 or 40 test pits in scattered features, 
none of which will provide the kinds of spatial data necessary to answer the questions posed 
above.

Features recommended for aerial excavation to address these research questions include: 

Site 50-50-15-6988 Feature E, an enclosure and C-shaped wall with historic artifacts.   

8.6 IMPACT OF HAWAIIAN LAND USE ON DRYLAND FOREST ENVIRONMENT

The leeward slopes of southeast Maui, because of their combination of relatively young lava 
substrates and low rainfall, were the ecological setting in which a distinctive natural biotic 
community evolved over the course of several hundred thousand years—the Hawaiian dryland 
forest (Ziegler 2002, and Wagner et al 1999). This dryland forest had a far greater diversity of 
plant species than the wet forests which were typically dominated by a few trees such as 
Metrosideros polymorpha and Acacia koa. While both ‘ hi‘a and koa were present as well in the dry 
forests, many other species were found in abundance, such as ‘liahi (sandalwood, Santalum
spp.), naia (false sandalwood, Myoporum sandwicense), hala pepe (Dracaena spp.), m mane (Sophora
chrysophylla), lama (Diospyros sandwicensis), n oi (Eugenia spp.). In somewhat lower elevations, 
thick stands of the distinctive wiliwili (Erythrina sandwicensis) with its deciduous habit unusual 
in the tropics covered the landscape, along with such shrubs as ‘a‘ali‘i (Dodonaea sp.) and ‘akia
(Wikstroema sp.). In the late 19th century, the pioneering botanist Joseph Rock was struck by the 
remarkable biodiversity of leeward Maui—and of Auwahi in particular. Rock made a number 
of collecting expeditions to Auwahi to try to capture what he could of this unique environment, 
even though it was already under tremendous pressure from cattle grazing and other inroads.  

What Rock witnessed at the end of the 19th century in the uplands of Auwahi was, however, 
merely the endpoint of several centuries of intensive human exploitation of this land, 
exploitation that began with pioneering Polynesian settlement, continued with a phase of high 
population density and intensive farming, and which was succeeded by the introduction of 
ungulates and cattle ranching. An important part of the historical record of Auwahi is how this 
unique dryland forest environment was transformed as a result of these successive phases of 
human land use and resource exploitation.  

Investigating this critical aspect of the Auwahi record will require the application of the multi-
disciplinary perspective of “historical ecology” (Kirch and Hunt, eds., 1997). Much of the 
necessary data can be obtained through the various kinds of field and laboratory investigations 
already outlined for topics 3, 4, and 5 above. For example, charcoal samples obtained from 
hearths and earth ovens in residential sites can provide important data on the kinds of plants 
formerly growing on the Auwahi landscape, and being exploited by the Hawaiians for firewood 
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and fuel. Likewise, zooarchaeological analysis of faunal assemblages will provide data on wild 
food resources such as native birds. Smithsonian avian paleontologist Helen James (pers. comm. 
to Kirch, Dec. 2010) reports that the unique Hawaiian flightless geese and other endemic birds 
may have persisted in leeward southeast Maui for a longer period of time following Polynesian 
colonization than elsewhere in the islands. New zooarchaeological data from Auwahi may help 
to resolve the question of when these truly unique birds went extinct.  

It is anticipated that the materials recovered from the proposed feature excavations outlined 
above will yield the data potential to help address these questions regarding changes to the 
environment resulting from land use and resource exploitation. 

8.7 HUMAN BURIALS

All of the confirmed burial sites and the possible burial sites will be preserved in place.  The 
specifics on how these preservation measures will be accomplished are provided in a burial 
treatment plan that has been submitted to the State Historic Preservation Division for review 
prior to being presented to the Maui/L na‘i Island Burial Council. 

Table 25. Recommended Treatments to Features within the APE 
SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Project
Area

Feature
Site / Feature
Type

Possible Function
Recommended
Treatment

6815 045 Wind Farm
A Trail / Walkway Transportation No further work

B Lava Tube Ceremonial / Habitation Preserve

6816 067/068 Wind Farm

F Overhang Shelter Habitation No further work

F Terrace Habitation No further work

H Overhang Shelter Habitation No further work

6817 069 Wind Farm C Shaped Wall Habitation No further work

6818 070 Wind Farm Wall Ranching No further work

6820 089 Wind Farm

A L Shaped Wall Habitation No further work

B Terrace Agriculture No further work

C Cleared Area Agriculture No further work

D Cleared Area Agriculture No further work

F Platform Agriculture / Uncertain No further work

F Wall Agriculture / Uncertain No further work

6821 091/092/093 Wind Farm

A Wall Habitation No further work

C Lava Tube Habitation No further work

D
Modified
Depression

Agriculture / Uncertain No further work

D Wall Agriculture / Uncertain No further work

E Trail / Walkway Transportation No further work

6822 095 Wind Farm
Wall Agriculture No further work

Stone Mound Uncertain No further work

6823 096 Wind Farm
A Overhang Shelter Agriculture No further work

B Overhang Shelter Habitation No further work
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Project
Area

Feature
Site / Feature
Type

Possible Function
Recommended
Treatment

6827 106/108 Wind Farm

A Wall Agriculture No further work

B Stone Mound Agriculture / Burial Preserve

C Overhang Shelter Habitation No further work

D Terrace Agriculture No further work

E Terrace Habitation No further work

F Terrace Agriculture No further work

G Terrace Agriculture No further work

G Cleared Area Agriculture No further work

H Wall Agriculture No further work

I Terrace Agriculture No further work

J Terrace Agriculture No further work

K Platform Uncertain Preserve

L Stone Mound Agriculture / Burial Preserve

M Terrace Agriculture No further work

N Terrace Agriculture No further work

O C Shaped Wall Habitation No further work

O J Shaped Wall Habitation No further work

P Modified Outcrop Agriculture No further work

Q Terrace Habitation No further work

R Terrace Agriculture No further work

S Wall Agriculture No further work

T Stone Mound Agriculture No further work

U Terrace Agriculture No further work

6828 107 Wind Farm Wall Agriculture / Ranching No further work

6829 109 Wind Farm
Overhang Shelter Habitation No further work

Terrace Habitation No further work

6830 129 Wind Farm
C Shaped Wall Agriculture / Habitation No further work

Paved Area Agriculture / Habitation No further work

6832 141 Wind Farm
A U Shaped Wall Agriculture No further work

B C Shaped Wall Agriculture No further work

6833 142 Wind Farm A Enclosure Agriculture / Habitation No further work

6834 143 Wind Farm
A C Shaped Wall Habitation No further work

C Terrace Agriculture No further work

6836 155 Wind Farm

A C Shaped Wall Habitation No further work

B Cleared Area Agriculture No further work

B Stone Mound Agriculture No further work

6837 166 Wind Farm Wall Uncertain No further work
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Project
Area

Feature
Site / Feature
Type

Possible Function
Recommended
Treatment

6838 167/557 Wind Farm

A Platform Agriculture No further work

B Lava Tube Burial / Habitation Preserve

C Stone Mound Agriculture No further work

C Cleared Area Agriculture No further work

D Wall Agriculture No further work

E Alignment Agriculture / Uncertain No further work

I C Shaped Wall Agriculture / Habitation No further work

J
Modified Lava
Blister

Uncertain No further work

6841 180/546 Wind Farm
C Terrace Habitation

Detailed mapping and
selected excavation

D Terrace Agriculture
Detailed mapping and
selected excavation

6842 181 Wind Farm A C Shaped Wall Habitation No further work

6843 182/184 Wind Farm

G L Shaped Wall Habitation
Detailed mapping and
selected excavation

H C Shaped Wall Habitation
Detailed mapping and
selected excavation

I C Shaped Wall Habitation
Detailed mapping and
selected excavation

6845 186 Wind Farm C Shaped Wall Habitation No further work

6848 190/310 Wind Farm
O Terrace Uncertain No further work

O Wall Uncertain No further work

6857 208 Wind Farm

C Alignment Agriculture No further work

F C Shaped Wall Habitation No further work

G C Shaped Wall Uncertain No further work

6860 212 Wind Farm
A Terrace Uncertain No further work

B Terrace Agriculture No further work

6861 213 Wind Farm

A Terrace Agriculture No further work

B Terrace Agriculture No further work

C Terrace Agriculture No further work

D L Shaped Wall Uncertain No further work

6862 214 Wind Farm

A L Shaped Wall Habitation No further work

B Modified Outcrop Uncertain No further work

C Wall Uncertain No further work

D Wall Habitation No further work

E Terrace Agriculture No further work

G Cleared Area Uncertain No further work

J Terrace Agriculture No further work

K Modified Outcrop Uncertain No further work

L Alignment Agriculture No further work

M U Shaped Wall Agriculture No further work

N Terrace Agriculture No further work

O Cleared Area Agriculture No further work

P Enclosure Agriculture No further work

P
Modified
Depression

Agriculture No further work

Q C Shaped Wall Agriculture No further work
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Project
Area

Feature
Site / Feature
Type

Possible Function
Recommended
Treatment

6863 215 Wind Farm I Enclosure
Agriculture / Animal
Husbandry

No further work

6864 216 Wind Farm

A Terrace Habitation No further work

A Windbreak Habitation No further work

C Overhang Shelter Habitation No further work

C Terrace Habitation No further work

E C Shaped Wall Ceremonial No further work

G Terrace Habitation No further work

6865 247 Gen TieLine

A Wall Agriculture No further work

B Terrace Agriculture No further work

C Terrace Agriculture No further work

D Terrace Uncertain Preserve

E Terrace Agriculture No further work

F Terrace Agriculture No further work

G
Modified Lava
Blister

Agriculture No further work

H Terrace Agriculture No further work

I Terrace Agriculture No further work

6866 249 Gen TieLine

A J Shaped Wall Agriculture No further work

B Terrace Habitation No further work

B U Shaped Wall Habitation / Uncertain No further work

6867 250 Gen TieLine Wall Ranching No further work

6874 262/263 Gen TieLine Wall Ranching No further work

6876 265 Gen TieLine Wall Ranching No further work

6877 266 Gen TieLine

A Stone Mound Agriculture / Ranching No further work

B Stone Mound Agriculture / Ranching No further work

C Stone Mound Agriculture / Ranching No further work

D Stone Mound Agriculture / Ranching No further work

E Stone Mound Agriculture / Ranching No further work

F Stone Mound Agriculture / Ranching No further work

G Stone Mound Agriculture / Ranching No further work

6878 267 Gen TieLine Stone Mound Agriculture No further work

6879 268 Gen TieLine Wall Ranching No further work

6880 269 Gen TieLine A2 Wall Ranching No further work

6881 270/271 Gen TieLine

A Wall Ranching No further work

B Overhang Shelter Habitation Preserve

C Terrace Uncertain Preserve

6882 273/362 Gen TieLine

C Stone Mound Agriculture No further work

D Stone Mound Agriculture No further work

E Wall Ranching No further work

6887 305 Wind Farm
B Terrace Habitation No further work

C
Modified
Depression

Uncertain No further work

6888 306 Wind Farm U Shaped Wall Habitation No further work
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Project
Area

Feature
Site / Feature
Type

Possible Function
Recommended
Treatment

6889 307 Wind Farm

A Wall Agriculture / Habitation No further work

B Terrace Habitation
Detailed mapping and
selected excavation

C Terrace Habitation No further work

C U Shaped Wall Habitation
Detailed mapping and
selected excavation

6891 309 Wind Farm

A Terrace Agriculture No further work

A J Shaped Wall Agriculture No further work

B Terrace Agriculture No further work

C Terrace Agriculture No further work

D Terrace Agriculture No further work

E Alignment Agriculture No further work

E Trail / Walkway Transportation No further work

6892 322 Wind Farm

A U Shaped Wall Agriculture / Habitation No further work

B Cleared Area Agriculture No further work

C Enclosure Agriculture No further work

E Terrace Agriculture No further work

G Terrace Habitation No further work

G Overhang Shelter Habitation No further work

H C Shaped Wall Agriculture No further work

H Terrace Agriculture No further work

6893 323 Wind Farm
A Wall Agriculture No further work

B Terrace Agriculture No further work

6894 324 Wind Farm A Lava Tube
Burial / Habitation /
Uncertain

Preserve

6895 326 Wind Farm

A U Shaped Wall Agriculture No further work

A Terrace Agriculture No further work

A Cleared Area Agriculture No further work

B Terrace Agriculture No further work

C Stone Mound Agriculture No further work

C Alignment Agriculture No further work

D Terrace Agriculture No further work

D Stone Mound Agriculture No further work

E Stone Mound Agriculture No further work

E Terrace Habitation No further work

F Alignment Agriculture No further work

F Cleared Area Agriculture No further work
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Project
Area

Feature
Site / Feature
Type

Possible Function
Recommended
Treatment

6896 329 Wind Farm

A Enclosure Habitation
Detailed mapping and
complete aerial
excavation

A Alignment Habitation No further work

B Terrace Habitation
Detailed mapping and
selected excavation

C Stone Mound Agriculture No further work

C Terrace Agriculture No further work

D Alignment Agriculture No further work

D Cleared Area Agriculture No further work

E Alignment Agriculture No further work

F Terrace Agriculture No further work

G Alignment Agriculture No further work

G Stone Mound Agriculture No further work

H Stone Mound Agriculture No further work

6897 331 Wind Farm

A Terrace Agriculture No further work

B Stone Mound Agriculture No further work

B Terrace Agriculture No further work

C C Shaped Wall Habitation No further work

D Terrace Agriculture No further work

E Stone Mound Agriculture No further work

F Terrace Agriculture No further work

G Enclosure Habitation No further work

H Wall Agriculture No further work

6898 332 Wind Farm

A Platform Uncertain
Detailed mapping and
selected excavation

B Stone Mound Agriculture No further work

C Terrace Agriculture No further work

D C Shaped Wall Agriculture No further work

E Modified Outcrop Agriculture No further work

E Stone Mound Agriculture No further work

F C Shaped Wall Agriculture No further work

G Hearth Habitation
Detailed mapping and
selected excavation

6899 335 Wind Farm

C Stone Mound Agriculture No further work

C Terrace Agriculture No further work

D Terrace Agriculture No further work

E L Shaped Wall Habitation No further work

6901 349 Wind Farm C Shaped Wall Habitation No further work

6903 353 Wind Farm C Terrace Habitation No further work

6904 354 Wind Farm A Modified Outcrop Agriculture / Uncertain No further work
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Project
Area

Feature
Site / Feature
Type

Possible Function
Recommended
Treatment

6906 359/488 Wind Farm

B Stone Mound Uncertain No further work

B Terrace Uncertain
Detailed mapping and
selected excavation

C
Modified
Depression

Agriculture / Habitation No further work

C Wall Agriculture / Habitation No further work

G Wall Uncertain No further work

CC Wall Uncertain No further work

EE Ditch / Channel Agriculture No further work

FF Enclosure Habitation
Detailed mapping and
selected excavation

II Heiau Ceremonial No further work

JJ
Dark stained
Midden Soil
Deposit

Uncertain
Detailed mapping and
selected excavation

LL Stone Mound Agriculture No further work

MM Enclosure Habitation No further work

MM Hearth Habitation No further work

MM Terrace Uncertain No further work

NN
Modified
Depression

Agriculture No further work

NN Terrace Agriculture No further work

OO U Shaped Wall Habitation
Detailed mapping and
complete aerial
excavation

PP Terrace Habitation
Detailed mapping and
selected excavation

QQ Wall Habitation No further work

RR Terrace Agriculture No further work

SS Terrace Agriculture No further work

TT Terrace Agriculture No further work

VV Terrace Agriculture No further work

YY Terrace Agriculture / Habitation
Detailed mapping and
selected excavation

ZZ Terrace Agriculture / Uncertain No further work

YY Hearth Habitation
Detailed mapping and
selected excavation

GGG Terrace Agriculture
Detailed mapping and
selected excavation

HHH Cleared Area Agriculture Detailed mapping

HHH Terrace Agriculture
Detailed mapping and
selected excavation

6909 395 398 Wind Farm

G Enclosure Habitation No further work

G Terrace Habitation No further work

H Terrace Habitation No further work

I Terrace Habitation No further work

J Terrace Habitation No further work

K Terrace Agriculture No further work

K Alignment Uncertain No further work

N Stone Mound Burial Preserve
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Project
Area

Feature
Site / Feature
Type

Possible Function
Recommended
Treatment

6910 423 thru 430 Wind Farm

A Enclosure Uncertain
Detailed mapping and
selected excavation

B Terrace, Bermed Agriculture
Detailed mapping and
selected excavation

C Cleared Area Agriculture
Detailed mapping and
selected excavation

C Terrace Agriculture
Detailed mapping and
selected excavation

D Terrace, Bermed Agriculture
Detailed mapping and
selected excavation

E Enclosure Habitation
Detailed mapping and
selected excavation

E Terrace Habitation
Detailed mapping and
selected excavation

F Enclosure Agriculture / Uncertain
Detailed mapping and
selected excavation

F Windbreak Habitation No further work

F Terrace Uncertain No further work

G Terrace Habitation No further work

H Terrace Habitation No further work

I
Modified Lava
Blister

Habitation
Detailed mapping and
selected excavation

J Stone Mound Habitation No further work

J Terrace Habitation
Detailed mapping and
selected excavation

K Alignment Agriculture No further work

L Terrace Habitation / Uncertain No further work

M Stone Mound Agriculture No further work

O Terrace Habitation
Detailed mapping and
selected excavation

O Hearth Habitation
Detailed mapping and
selected excavation

Q Alignment Agriculture No further work

Q Cleared Area Agriculture No further work

Q Stone Mound Agriculture No further work

R Ditch / Channel Agriculture Detailed mapping

S Terrace, Bermed Agriculture No further work

T Terrace, Bermed Agriculture
Detailed mapping and
selected excavation

U Terrace, Bermed Agriculture
Detailed mapping and
selected excavation

6917 480/481 Wind Farm

A Wall Agriculture No further work

B Terrace Agriculture No further work

C Terrace Agriculture No further work

E Enclosure Habitation No further work

F Terrace Agriculture No further work

G Paved Area Habitation No further work

H Terrace Agriculture No further work

I Paved Area Agriculture No further work

6918 489/491 Wind Farm

A U Shaped Wall Uncertain No further work

B U Shaped Wall Uncertain No further work

E Enclosure Habitation No further work
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Project
Area

Feature
Site / Feature
Type

Possible Function
Recommended
Treatment

6919 495 Wind Farm E Terrace Habitation
Detailed mapping and
selected excavation

6920 499 Wind Farm Wall Habitation No further work

6921 501 Wind Farm B Stone Mound Burial Preserve

6922 502 Wind Farm
A Wall Agriculture No further work

B Stone Mound Burial Preserve

6923 503 Wind Farm

B U Shaped Wall Habitation No further work

C Stone Mound Burial / Uncertain Preserve

D Modified Outcrop Agriculture No further work

E Modified Outcrop Agriculture No further work

F Modified Outcrop Agriculture No further work

6924 544 Wind Farm

A Terrace Agriculture No further work

D C Shaped Wall Habitation No further work

E Stone Mound Uncertain No further work

F Stone Mound Uncertain No further work

G Stone Mound Uncertain No further work

H Stone Mound Uncertain No further work

K Terrace Agriculture No further work

6925 559 Wind Farm
MM Terrace Agriculture No further work

RR Terrace Uncertain No further work

6929 583 Wind Farm
A Wall Uncertain No further work

B Overhang Shelter Habitation / Uncertain No further work

6930 584 Wind Farm

D Terrace Agriculture No further work

E Terrace Agriculture No further work

T Modified Outcrop Uncertain No further work

W Terrace Uncertain No further work

X Terrace Uncertain No further work

Y Terrace Uncertain No further work

Z Terrace Uncertain No further work

AA Terrace Agriculture No further work

BB Terrace Agriculture No further work

CC Terrace Agriculture No further work

DD Terrace Uncertain No further work

EE Stone Mound Agriculture / Burial Preserve

GG Terrace Uncertain No further work

HH Terrace Uncertain No further work

JJ Terrace Uncertain No further work

6937 591 P paka Road
A Wall Agriculture No further work

B Terrace Agriculture No further work
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Project
Area

Feature
Site / Feature
Type

Possible Function
Recommended
Treatment

6938 592 P paka Road

A Wall Agriculture / Ranching No further work

B Wall Uncertain No further work

C Terrace Agriculture No further work

D Enclosure Agriculture No further work

E Overhang Shelter Habitation No further work

F Overhang Shelter Habitation No further work

F Terrace Habitation No further work

G Overhang Shelter Habitation No further work

G Terrace Habitation No further work

G Stone Mound Habitation No further work

H Enclosure Agriculture No further work

I Wall Ranching No further work

J Wall Uncertain No further work

K Wall Ranching No further work

L Lava Tube Habitation No further work

L Terrace Habitation No further work

M Terrace Agriculture No further work

6939 593 P paka Road

A Enclosure Habitation No further work

B Terrace Habitation No further work

C Terrace Uncertain No further work

D Terrace Agriculture No further work

6940 594 P paka Road

A Enclosure Habitation No further work

B Enclosure Agriculture No further work

C Terrace Agriculture No further work

D Terrace Agriculture No further work

E Terrace Agriculture No further work

F Enclosure Ranching No further work

G Terrace Agriculture No further work

H Terrace Agriculture No further work

6941 595 P paka Road

A Wall Agriculture No further work

B Overhang Shelter Habitation No further work

C Overhang Shelter Habitation No further work

6942 597 P paka Road Wall Ranching No further work

6946 601 P paka Road Wall Ranching No further work

6948 603 P paka Road Wall Uncertain No further work

6949 604 P paka Road Wall Ranching No further work

6950 605 P paka Road Wall Ranching No further work

6952 2010 B Wind Farm Overhang Shelter Habitation No further work

6953 2010 C Wind Farm

A Stone Mound Burial Preserve

B Stone Mound Burial Preserve

C Stone Mound Burial Preserve

6956 2010 F P paka Road Enclosure Ranching No further work

6957 2010 G P paka Road
A Stone Mound Uncertain No further work

B Wall Uncertain No further work

6958 2010 H P paka Road Wall Ranching No further work
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Project
Area

Feature
Site / Feature
Type

Possible Function
Recommended
Treatment

6959 2010 I P paka Road
A Wall Ranching No further work

B Modified Outcrop Uncertain No further work

6960 2010 J P paka Road Wall Ranching No further work

6961 2010 K P paka Road Wall Ranching No further work

6962 2010 L P paka Road B Wall Agriculture No further work

6963 2010 M P paka Road Wall Ranching No further work

6965 2010 O P paka Road Wall Ranching No further work

6966 2010 P P paka Road Cast Iron Tank Ranching No further work

6967 2010 Q P paka Road
A Wall Ranching No further work

B Enclosure Agriculture No further work

6968 2010 R P paka Road

A Wall Agriculture No further work

A Alignment Agriculture No further work

B Terrace Agriculture No further work

6969 2010 S P paka Road Wall Ranching No further work

6970 2010 T P paka Road Wall Ranching No further work

6971 2010 U P paka Road Wall Uncertain No further work

6972 2010 V P paka Road A Terrace Habitation No further work

6974 2010 X P paka Road Wall Habitation No further work

6975 2010 Y P paka Road A Wall Ranching No further work

6976 2010 Z P paka Road
Enclosure Habitation No further work

Terrace Habitation No further work

6977 2010 AA P paka Road Wall Ranching No further work

6978 2010 BB P paka Road Wall Ranching No further work

6979
2010 CC
Gen TieLine

Gen TieLine

A Terrace Habitation No further work

A U Shaped Wall Habitation No further work

B Stone Mound Agriculture No further work

C Terrace Agriculture No further work

D Terrace Agriculture No further work

D Cleared Area Agriculture No further work

E Terrace Agriculture No further work

F Terrace Agriculture No further work

G Terrace Agriculture No further work

6980
2010 CC
P paka

P paka Road Wall Ranching No further work

6981 2010 DD Gen TieLine Wall Uncertain No further work

6982 2010 EE Gen TieLine Wall Uncertain No further work

6983 2010 FF Gen TieLine

A Terrace Agriculture / Uncertain No further work

B Terrace Uncertain No further work

C Alignment Agriculture No further work

D Stone Mound Agriculture No further work

D Terrace Agriculture No further work

E Cleared Area Agriculture No further work

F Terrace Uncertain No further work

G U Shaped Wall Uncertain No further work
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Project
Area

Feature
Site / Feature
Type

Possible Function
Recommended
Treatment

6984 2010 GG Gen TieLine

A Alignment Agriculture No further work

B Terrace Agriculture No further work

C Terrace Habitation No further work

D Terrace Habitation No further work

E Terrace Agriculture No further work

6985 2010 HH Gen TieLine

A Terrace Agriculture No further work

B Modified Outcrop Agriculture No further work

B Stone Mound Agriculture No further work

C Modified Outcrop Uncertain No further work

D Terrace Agriculture No further work

E Terrace Agriculture No further work

F Terrace Agriculture No further work

G Modified Outcrop
Agriculture / Burial /
Uncertain

Preserve

G Stone Mound
Agriculture / Burial /
Uncertain

Preserve

6986 2010 II Gen TieLine Wall Uncertain No further work

6987 2010 JJ Gen TieLine

A Modified Outcrop Uncertain No further work

B U Shaped Wall Habitation No further work

C Wall Uncertain No further work

D Terrace Agriculture No further work

6988 2010 KK Gen TieLine

A Terrace Agriculture No further work

B Wall Uncertain No further work

C Wall Habitation No further work

D Wall Uncertain No further work

E C Shaped Wall Habitation
Detailed mapping and
complete aerial
excavation

E Enclosure Habitation
Detailed mapping and
complete aerial
excavation

F Alignment Uncertain No further work

F Wall Uncertain No further work

6989 2010 LL Wind Farm A Stone Mound Agriculture No further work

6991 2010 NN Pi`ilani Hwy Wall Ranching No further work

6992 2010 OO Pi`ilani Hwy

C Terrace Uncertain No further work

D Stone Mound Burial / Uncertain Preserve

E Wall Uncertain No further work

6994 2010 QQ Pi`ilani Hwy A Wall Ranching No further work

6995 2010 RR Gen TieLine 10 Terrace Agriculture No further work

6996 2010 SS Gen TieLine Stone Mound Agriculture No further work

6997 2010 TT Gen TieLine Modified Outcrop Agriculture No further work

6998 2010 UU Gen TieLine Modified Outcrop Uncertain No further work

6999 2010 VV Gen TieLine
A Stone Mound Agriculture No further work

B Platform Agriculture No further work

7000 2010 WW Gen TieLine Wall Agriculture No further work

7001 2010 XX Gen TieLine Stone Mound Agriculture No further work
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Project
Area

Feature
Site / Feature
Type

Possible Function
Recommended
Treatment

7002 2010 YY Gen TieLine Stone Mound Agriculture No further work

7003 2010 ZZ Gen TieLine Stone Mound Agriculture No further work

7004 2010 AAA Gen TieLine

A Alignment Agriculture No further work

B Stone Mound Agriculture No further work

C Stone Mound Agriculture No further work

7005 2010 BBB Gen TieLine Terrace Agriculture No further work

7006 2010 CCC Gen TieLine Stone Mound Agriculture No further work

7007 2010 DDD Gen TieLine Cleared Area Agriculture No further work

7008 2010 EEE Gen TieLine Stone Mound Agriculture No further work

7009 2010 FFF Gen TieLine
Modified Outcrop Agriculture No further work

Alignment Agriculture No further work

7010 2010 GGG Gen TieLine Stone Mound Agriculture No further work

7011 2010 HHH Gen TieLine 2 Stone Mound Ranching No further work

7012 2010 III Gen TieLine Stone Mound Agriculture No further work

7013 2010 JJJ Gen TieLine Platform Ranching No further work

7014 2010 KKK P paka Road

A Alignment Agriculture No further work

B Alignment Agriculture No further work

C Terrace Agriculture No further work

D Modified Outcrop Agriculture No further work

D Stone Mound Agriculture No further work

D Cleared Area Agriculture No further work

E Terrace Agriculture No further work

F Terrace Agriculture No further work

G Terrace Agriculture No further work

H Terrace Agriculture No further work

I Stone Mound Agriculture No further work

I Terrace Agriculture No further work

7015 2010 LLL P paka Road

A Terrace Agriculture No further work

B Modified Outcrop Agriculture No further work

C Terrace Agriculture No further work

D Terrace Agriculture No further work

E Terrace Agriculture No further work

F Terrace Agriculture No further work
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Project
Area

Feature
Site / Feature
Type

Possible Function
Recommended
Treatment

7016 2010 MMM P paka Road

A Terrace Agriculture No further work

B Terrace Agriculture No further work

C Terrace Agriculture No further work

D Terrace Agriculture No further work

E Stone Mound Agriculture No further work

E Terrace Agriculture No further work

F Terrace Agriculture No further work

G Stone Mound Agriculture No further work

H U Shaped Wall Habitation / Uncertain
Detailed mapping and
selected excavation

H Terrace Habitation / Uncertain No further work

I Wall Agriculture No further work

J Terrace Agriculture No further work

K C Shaped Wall Agriculture No further work

L Enclosure Uncertain No further work

L Terrace Uncertain No further work

M Wall Agriculture No further work

N Terrace Agriculture No further work

O Terrace Uncertain
Detailed mapping and
selected excavation

P Modified Outcrop Uncertain No further work

Q Terrace Agriculture No further work

R Stone Mound Agriculture No further work

7017 2010 NNN P paka Road

A Terrace Ceremonial / Habitation
Detailed mapping and
selected excavation

B Alignment Uncertain No further work

B Stone Mound Uncertain No further work

C Stone Mound Agriculture No further work

7018 2010 OOO P paka Road Wall Ranching No further work

7019 2010 PPP P paka Road

A Terrace Agriculture No further work

B Stone Mound Agriculture No further work

C Stone Mound Agriculture No further work

D Terrace Habitation No further work

D Wall Habitation No further work

E Terrace Agriculture / Uncertain No further work

7020 2010 QQQ P paka Road

A Terrace Habitation No further work

B Stone Mound Agriculture No further work

C Terrace Habitation
Detailed mapping and
selected excavation

7021 2010 RRR P paka Road

A Terrace, Bermed Agriculture
Detailed mapping and
selected excavation

B Terrace, Bermed Agriculture
Detailed mapping and
selected excavation

D Terrace, Bermed Agriculture
Detailed mapping and
selected excavation
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Project
Area

Feature
Site / Feature
Type

Possible Function
Recommended
Treatment

7022 2010 SSS P paka Road

A Terrace Agriculture No further work

B Terrace Uncertain No further work

C C Shaped Wall Agriculture / Uncertain No further work

D C Shaped Wall Agriculture / Habitation No further work

E C Shaped Wall Agriculture No further work

E Modified Outcrop Agriculture No further work

F Enclosure Uncertain
Detailed mapping and
selected excavation

F Hearth Habitation No further work

H Terrace Agriculture No further work

7023 2010 TTT P paka Road Barbed Wire Fence Ranching No further work

7024 2010 UUU P paka Road

A Wall Agriculture / Ranching No further work

B Alignment Ranching No further work

C Wall Ranching No further work

7025 2010 VVV P paka Road
A Stone Mound Agriculture No further work

B Alignment Uncertain No further work

7026 2010 WWW Wind Farm

A Terrace Uncertain No further work

B Stone Mound Agriculture No further work

C Stone Mound Agriculture No further work

D Enclosure Agriculture No further work

E Terrace Habitation No further work

7027 2010 AAAA Wind Farm A2 Modified Outcrop Agriculture No further work

7028 2010 BBBB Wind Farm
B Terrace Agriculture No further work

C Terrace Agriculture No further work

7029 2010 CCCC Wind Farm
A Terrace Uncertain No further work

B Terrace Uncertain No further work

7030 2010 DDDD Wind Farm A Alignment Uncertain No further work

7031 2010 EEEE Wind Farm Modified Outcrop Agriculture No further work

7032 2010 FFFF Wind Farm Wall Uncertain No further work

7033 2010 GGGG Wind Farm Terrace Agriculture No further work

7035 2010 IIII Wind Farm

A Modified Outcrop Agriculture No further work

B Stone Mound Burial Preserve

C Stone Mound Burial Preserve

D Stone Mound Burial Preserve

E Stone Mound Burial Preserve

7036 2010 JJJJ Wind Farm
A Terrace Agriculture No further work

B Terrace Agriculture No further work

7037 2010 KKKK Wind Farm
A Terrace Agriculture No further work

B Terrace Agriculture No further work

7038 2010 LLLL Wind Farm

A2 Wall Agriculture No further work

B Terrace Agriculture No further work

C Ditch / Channel Agriculture No further work

7039 2010 MMMM Wind Farm Platform Uncertain No further work

7040 2010 NNNN Wind Farm Stone Mound Agriculture No further work
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SIHP No.
(50 50 xx xxx)

Field No.
(AWF xxx)

Project
Area

Feature
Site / Feature
Type

Possible Function
Recommended
Treatment

7041 2010 OOOO Wind Farm

Alignment Agriculture / Burial Preserve

Stone Mound Agriculture / Burial Preserve

Hearth Habitation No further work

7042 2010 PPPP Wind Farm

A Terrace Habitation No further work

B Terrace Habitation No further work

C Terrace Habitation No further work

D Terrace Habitation No further work

E Alignment Uncertain No further work

F Stone Mound Uncertain No further work

7044 M kena 2 P paka Road Terrace Uncertain No further work

7045 M kena 3 P paka Road
A Enclosure Agriculture / Habitation No further work

B Cleared Area Agriculture No further work

7046 M kena 4 P paka Road Enclosure Uncertain No further work

7047 M kena 5 P paka Road Wall Ranching No further work

7048 M kena 6 P paka Road Modified Outcrop Uncertain No further work

7049 M kena 7 P paka Road Wall Habitation No further work

7050 M kena 8 P paka Road
Cleared Area Habitation No further work

Windbreak Habitation No further work

Key:

Preserve

Detailed mapping

Detailed mapping and selected excavation

Detailed mapping and complete aerial excavation
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9.0 SUMMARY AND DISCUSSION 

The Auwahi Wind Farm project area is located within ‘Ulupalakua Ranch, which has been a 
privately held property for hundreds of years.  Access is restricted on the ranch, being limited 
to ranch personnel and adjacent property owners.  As such, the archaeological sites are in 
relatively pristine condition as compared to other areas on Maui where access is not as 
restricted.  Previous impacts to archaeological sites in the project area have occurred primarily 
as a result of cattle ranching activities.  Undoubtedly some of the traditional structures were 
partially dismantled in 1800s and early 1900s so that the available fieldstone could be used in 
the creation of cattle walls and related enclosures.  Ranch access roads have also impacted some 
of the traditional features.  Hunting activity was also observed and may have impacted some of 
the resources.  However, the ranch is very pro-active with regard to minimizing impacts to 
archaeological features (pre-Contact and historic) as they feel it is part of the ranch heritage and 
stewardship.  

The current drought conditions, although extremely difficult and trying for the ranch, afforded 
the archaeological crew a unique opportunity with regard to identifying low lying and subtle 
agricultural features.  The evidence for remnant terracing and altered landscapes was clearly 
visible due to the lack of low lying vegetation, which covered much of the project area during 
the 2007 survey.  Hence, our recording efforts were much more complete. 

Density of Settlement
We continue to be astonished about the density of settlement in this portion of Auwahi.  In the 
ca. 282 acres that make up the wind farm site we recorded 170 sites comprised of 995 features.  
This calculates to about 3.5 structural features per acre.  The results of the 2007 pedestrian 
survey indicated that the density of settlement is constant over the entire 1,450 acres that make 
up the south wind farm.  Using our 3.5 features per acre figure, we could expect that the entire 
1,450 acre parcel could contain more than 5,075 features.  This is an incredibly dense settlement. 

One of the main questions relating to this settlement density is the chronological factor.  Did 
this settlement develop over several hundreds of years, where possibly some of the features 
functioned for short periods and then were abandoned, so that the density of settlement was 
not as great as it may appear?  Conversely, was the settlement of Auwahi fairly short with all of 
the features being contemporaneous and being used at the same time; this would suggest a very 
intense settlement?  This question is discussed below 

Pattern of Settlement
The terrain in the APE is relatively steep and rocky.  It is composed of both low and high ridges 
with both shallow and deep intervening gulches and swales.  The pattern of settlement in the 
wind farm reflects these geographic differences.  The habitation and ceremonial features are 
situated atop the rocky ridges.  These ridges afford panoramic views of Auwahi as well as up 
and down the coast.  Some of the features are also afforded views of the Big Island of Hawai‘i
on clear days.  One can often see the mountains of Mauna Kea and Mauna Loa as well as 
portions of the Kohala Coast. 
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Agricultural features are found in the gulch drainages, swales, or flat areas below ridge lines.  
These areas often contain considerably more soil than the ridgelines.  Almost every flat piece of 
land contained modifications for the cultivation of crops. 

Agriculture
The Wind Farm site consists of extremely inhospitable terrain.  The area is relatively steep, 
extremely rocky, arid, and very windy.  This is not the type of area one would think of as an 
intensively cultivated area.  But it was.  As noted above almost every flat piece of land between 
and at the base of ridges was cultivated.  Not only do these areas contain more soil than the 
ridges, the ridges afford some protection from the strong winds that characterize this area.   

The agricultural systems were quite complex.  The flat and relatively flat areas were modified 
with retaining walls to create larger cultivation areas.  We also found evidence of water control 
and management in the gulches.  These water control features included dams and diversion 
walls.  While this area is extremely arid, it is also characterized by short and heavy down pours 
of rain.  The control of this moisture was crucial in successful crop cultivation.  By slowing the 
transport of water and diverting these water flows to fields, more crops could be successfully 
grown.

Heiau
Five “notched” heiau were recorded within the wind farm.  This seems to be a high density of 
heiau in a small area.  We currently think that these heiau were associated with the agricultural 
pursuits that dominated this area, but why are there so many?  As of now we have more 
questions than answers: (1) were these heiau contemporary with each other, or was one heiau
abandoned before another was built; (2) were these heiau associated with different land 
divisions such as ‘ili within the ahupua‘a; (3) were these heiau ceremonial structures for related 
extended families.  It is not clear whether we will obtain answers to these types of questions, but 
they remain interesting. 

Postulated Activities
Hawaiians in pre-Contact times were living, having children (deciduous tooth found), and 
dying (presence of burials) in this area of Auwahi.  Some of the specific activities taking place 
here can be outlined as follows: 

Agricultural pursuits (including planting, harvesting, and water control) was probably 
the dominant activity taking place. 
Food preparation is indicated by the number of stone lined hearths found during the 
survey and substantiated by the poi pounder fragment and the pestle; that were found. 
Basalt adze preforms, flakes, hammerstones, a grinding stone, and complete finished 
adze found in the project area indicates that stone adzes were probably made or 
repaired here, and that some forms of wood working was taking place. 
The two ‘ulu maika and the two papam  suggest that recreation played some part in the 
lives of the people of Auwahi.  Furthermore it is possible that the area contained an ‘ulu
maika tack that is no longer visible. 
He‘e or octopus fishing was also taking place on the coast.  Several octopus fishing 
sinkers and lures were found.  
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Contact with the coast is also indicated by the sparse marine shell midden that was 
observed on the surface of some of the features and that was recovered from the test 
excavations.

Diet
It is very premature to state anything about the diet of the Hawaiians living in Auwahi, but 
there are a few general statements that can be made.  By inference (the abundance of 
agricultural plots), vegetable foods, probably mostly ‘uala or sweet potato, made up the 
majority of the diet.  Added to this were protein sources from marine and terrestrial 
environments that included shell fish, fish, dog, and pig.  Birds, both the domestic chicken and 
wild avian species may have also been components, but definite statements on the avian 
component of the diet must await the results of the midden analyses. 

9.1 SITE AVOIDANCE

Since the inception of archaeological investigations in 2007, an emphasis has been placed on 
minimizing the impact of construction on the archaeological resources present in Auwahi.  This 
report has shown that design changes have been continually made in an effort to minimize 
impacts to archaeological sites.  This effort has been focused on avoiding impact to 
ceremonial/religious structures and human burials.  This effort will continue.  Another measure 
of the degree of impact is the relative number of features that will be impacted.  It was shown 
above that over 995 features are located in the entire APE, with over 501 features located in the 
282 acre Wind Farm parcel APE.  This calculates to 1.8 features per acre within the Wind Farm 
APE.  However, not all of these features will be impacted by construction, as whole site clusters 
were recorded where only portions will be impacted.  If, based on our calculations above we 
assume that the 1,450 acre south parcel may have over 2,610 features, then even if all 501 
features are impacted (which they will not be) this represents only 19 percent of the total 
number of calculated features within the 1,450 acre parcel.   

9.2 AUWAHI IN A REGIONAL KAHIKINUI PERSPECTIVE

As noted earlier in this report, Kahikinui was one of twelve traditional moku or political districts 
into which the island of Maui was subdivided at the time of initial European contact. The 
western boundary of Auwahi (which adjoins Kanaio ahupua‘a in the moku of Honua‘ula) also 
forms the western boundary of the moku of Kahikinui. Kahikinui then extends to the east of 
Auwahi for some 9 kilometers until its eastern boundary is reached at the Wai‘ pai (which 
shares its own eastern boundary with N kula in the moku of Kaup ). Encompassing roughly 
100 square kilometers, Kahikinui takes up much of the southeastern slope of the great volcano 
of Haleakal . The purpose of this concluding section is to review the results of our Auwahi 
survey within the broader perspective of the Kahikinui District as a whole. By examining 
Auwahi within this moku-level context, the significance of many of the Auwahi features are 
highlighted. At the same time, the new results from Auwahi help to understand wider patterns 
throughout the district. 
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Kahikinui is, without doubt, the most arid part of Maui, owing to its location in the rain shadow 
of Haleakal . This arid climate, combined with the relatively young geological age of the lava 
flow surfaces which make up the Kahikinui landscape, make it a highly distinctive environment 
for human habitation and land use. More than in any other part of Maui, the pre-Contact 
Hawaiian occupants of Kahikinui had to adapt to harsh climatic conditions that were on the 
margins for tropical root-crop horticulture. Almost all of Kahikinui’s annual rainfall comes as a 
result of the winter (kona) storms. This would have restricted cropping of sweet potato and 
yams to a relatively short growing period roughly between October and March. Furthermore, 
the young geological substrate also results in a forbidding coastline dominated by low sea cliffs 
and the absence of a fringing reef. This coastal geomorphology makes access to the shoreline for 
fishing or shellfish gathering difficult at best, while the absence of a reef means that marine 
biomass is low. Thus, a harsh horticultural landscape was coupled with low marine biodiversity 
and productivity, rendering Kahikinui an even more challenging landscape for human 
occupation.

In spite of these environmental challenges, Kahikinui was home to a large and vibrant 
population of Native Hawaiians for at least four centuries, from around AD 1400 until 1800. The 
high density of archaeological features throughout Auwahi as well as in the other parts of 
Kahikinui which have been investigated to date, is remarkable. These archaeological features 
are a testament to the adaptability and ingenuity of the Native Hawaiians, who were able to 
create successful lifestyles in a marginal and challenging land. In the 19th century, the district’s 
population began to fall precipitously as result of the European-introduced diseases that swept 
through the islands. Kahikinui was finally abandoned by Native Hawaiians around the close of 
the 19th century, after the Hawaiian Government leased the land to Portuguese cattle ranchers, 
making the traditional farming mode of life untenable. 

9.3 AUWAHI AND THE AHUPUA‘A OF KAHIKINUI

In the traditional Hawaiian land system, districts or moku were subdivided into pie-shaped land 
units or territories called ahupua‘a. Each ahupua‘a (in theory at least) ran from the mountain 
peak or crest down to the sea, thus cross-cutting the ecological grain of the land and including 
segments of all of the main resource zones: upper forests (source of timber and bird’s feathers), 
lower forests (used for taro planting), a main zone of agricultural lands, the coastal zone where 
habitations were often concentrated, and the coast with its littoral resources of shellfish and fish. 
Individual ahupua‘a were periodically awarded to chiefs (ali‘i) by the king (Ali‘i nui), usually at 
the moment of succession to the kingship, either after a war of conquest or at the death of a king 
(Kirch 2010a). The chief who controlled the ahupua‘a, called the ali‘i-‘ai-ahupua‘a, typically 
appointed a land overseer, the konohiki, who resided in the territory and was responsible for its 
daily management. This konohiki made sure that the population of commoners (maka‘ inana)
who resided in the ahupua‘a kept up their gardens and farms, and were prepared to present the 
annual tribute (ho‘okupu) to the chief and the king. 

For most of the lands in Hawai‘i, the specific boundaries of ahupua‘a territories are well known, 
because these were codified at the time of the Mahele ‘ ina, or division of lands between the 
king, principal chiefs, and the government between 1846-54 (Chinen 1958; Kirch and Sahlins 
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1992). As discussed earlier, however, Kahikinui was rather unusual in that—with the exception 
of Auwahi—all of the lands of the moku were awarded to Prince Lot (grandson of King 
Kamehameha I, later to become Kamehameha V). Auwahi was not included in the award to 
Prince Lot, but rather was given to his half-sister the high chiefess Ruth Keli‘iokalani (great 
granddaughter of Kamehameha I), who kept the ahupua‘a in her possession until after her 
death, when it became a part of ‘Ulupalakua Ranch. The remainder of Kahikinui, given over to 
Prince Lot, was presumably also subdivided into several different, named ahupua‘a. But because 
this vast region was transferred as a single unit to the prince, these ahupua‘a were not 
specifically named in the Mahele Book of awards. Moreover, because Lot was dissatisfied with 
his receipt of the Kahikinui lands, he rapidly arranged to have them transferred to the Hawaiian 
Government, in exchange for more productive lands elsewhere. With the entire area of 
Kahikinui (excepting Auwahi) now in Government hands, there was again no particular 
interest in delineating the specific boundaries between ahupua‘a within Kahikinui, because these 
were not held by separate private landholders.  

For these reasons, the only ahupua‘a territory within the ancient moku of Kahikinui that can be 
unambiguously defined is that of Auwahi. Its western and eastern boundaries were defined by 
the Hawaiian Government’s Boundary Commission in the 1870s. The vast expanse of land to 
the east of Auwahi, extending past the Luala‘ilua Hills all the way to deep Manawainui Gulch 
and beyond to the eastern border of Kahikinui at Wai‘ pai was surely divided into several 
ahupua‘a. Clues as to the names of these ahupua‘a are provided by early maps of the region. The 
earliest printed map of the Hawaiian Islands was made by Samuel P. Kalama in 1838 while at 
the missionary school at L hain luna on Maui, in 1838 (Moffat and Fitzpatrick 1995:26-25, 
figure 10). This map labels the following major land units, from west to east in Kahikinui: 
Auwahi (spelled Auahi), Luala‘ilua, Alena, and K papa. The first accurate survey of Kahikinui 
District was undertaken by W. R. Lawrence in July, 1882, for the Hawaiian Government Survey 
under the overall direction of W. D. Alexander. The original drafted map of this survey, 
preserved in the archives of the State Survey Office, has penciled place names that appear to 
indicate ahupua‘a, or at least major land divisions (although no boundaries between these 
divisions are delineated. These names, from the eastern boundary of Auwahi proceeding 
eastward are: Alena, K papa, Na Kaahu, and Na Kaohu. The first version of the “modern” map 
of Maui was a collaborative effort of the Hawaiian Territorial Survey, the U. S. Geological 
Survey, and the U. S. Coast and Geodetic Survey, undertaken in 1928 (published in quadrangle 
sheets at a scale of 1:62,500 by the USGS). The M kena and Haleakal  Quadrangles show 
Auwahi with its boundaries, and for the rest of Kahikinui give land names (without boundaries 
delineated)  in west to east order: Alena, K papa, Nakaohu, Nakaaha, Mahamenui, 
Manawainui, and Wai‘ pai (Figure 181). Interestingly, Luala‘ilua appears on this map only as 
the name of the cinder cones, and not as a larger land unit. This suggests the possibility that 
Luala‘ilua was not an ahupua‘a, but was a kind of boundary zone between Auwahi and Alena. 
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Figure 181. Map of Kahikinui District showing the various place names which are believed 
to represent individual ahupua‘a, or in some cases possibly ‘ili, land units. (Map by U. S. 
Geological Survey, 1942.) 
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To summarize, Auwahi was just one of several ahupua‘a that in aggregate constituted the large 
moku of Kahikinui. However, it remains uncertain exactly how many ahupua‘a the rest of 
Kahikinui was subdivided into.  Certainly Alena and K papa seem to have unquestioned status 
as ahupua‘a names, as they appear on the early Kalama map from 1838. The other names which 
appear on the 1928 USGS map, and which have continued to be published on subsequent 
editions up until the present, may also have been ahupua‘a. Alternatively, they may have been 
smaller unit, such as ‘ili, within a large single ahupua‘a of K papa.

For the present study, the most important implication of all this is that Auwahi was 
unquestionably an independent ahupua‘a within the larger moku of Kahikinui. Moreover, the 
fact that this land unit was conferred on one of the highest-ranked chiefesses in the Hawaiian 
Kingdom during the Mahele ‘ ina of 1848, Princess Ruta Keli‘iokalani (grand-daughter of King 
Kamehameha I), suggests that the ahupua‘a had a special status, for such a high-ranked 
personage would not be awarded an unimportant territory. Clearly, at the time of the Mahele 
all of Kahikinui was in the control of the Kamehameha family (and presumably had been so 
since the conquest of Maui by Kamehameha after the death of Maui King Kahekili in the late 
18th century). But Keli‘iokalani outranked her half-brother Lot, in part due to her pedigree 
which traced back to K nekapolei, a former wife of the great Hawai‘i king Kalani‘ pu‘u and an 
early wife of Kamehameha I. Thus, the fact that Auwahi was awarded to Keli‘iokalani is 
indicative that the ahupua‘a had a special status within Kahikinui. Indeed, although there is no 
direct historical proof of this, one presumes that she expressly wanted this ahupua‘a and had 
requested it in the negotiations leading up to the Mahele. This interpretation of Auwahi as 
particularly important within the larger moku is also supported by the archaeological 
observation that the most important coastal settlement, containing the largest individual 
residential platforms and several heiau, is situated on the coast at Makee, within Auwahi. For 
these and other reasons, it is likely that Auwahi was the most important ahupua‘a in the entire 
district. It was probably the residence of the konohiki who represented Keli‘iokalani, as she 
herself would not have resided there.  In the following pages, we will summarize other 
evidence that further reinforces this interpretation, notably that Auwahi is likely to have had 
some of the most intensively cultivated zones within the entire district, and that it was a locus 
of high population density.

9.4 CHRONOLOGY OF OCCUPATION AND LAND USE IN AUWAHI

Recent archaeological excavations and re-dating of key sites throughout Eastern Polynesia, 
including Hawai‘i, have led to a shortening of the Hawaiian cultural sequence. It appears 
unlikely that the Hawaiian archipelago was settled before A.D. 800, and may not have been 
colonized by the first Polynesians until closer to A.D. 1000 (Kirch and McCoy 2007; Dye and 
Pantaleo 2010). This has required a revision in the Hawaiian cultural sequence originally 
proposed by Kirch (1985:figure 239), with four periods prior to European contact: Colonization, 
Developmental, Expansion, and Protohistoric. Instead, following a proposal by Kirch and 
McCoy (2007), the first two periods are collapsed into a shorted Foundation Period, from initial 
settlement (ca. A.D. 800/1000) to A.D. 1200. This is then followed by an Early Expansion Period 
(A.D. 1200-1400), a Late Expansion Period (A.D. 1400-1650), and a Protohistoric Period (A.D. 
1650-1778). This revised sequence has recently been summarized by Kirch (2010a, table 4.1). We 
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will refer to this sequence in the following analysis of radiocarbon dates from Auwahi and from 
the larger Kahikinui region. 

Prior to our current project, only two radiocarbon dates had been obtained from sites within 
Auwahi ahupua‘a. Both dates were from excavations by Kirch at the coastal village site of 
Makee. A heiau site returned an age of 390 ± 40 BP (Beta-183146) while an adjacent fishing shrine 
was dated to 160 ± 40 BP (Beta-183147) (Oceanic Archaeology Laboratory, unpublished data). 
These dates suggested that Polynesian use of at least the coastal zone had commenced by the 
15th century, but gave no indication of the timing of the extensive inland occupation. 

For several ahupua‘a to the east of Auwahi, however, a more extensive radiocarbon database 
had been developed over about 15 years of excavations, by the U. C. Berkeley Oceanic 
Archaeology Laboratory group (Kirch 1997), by the State Historic Preservation Division’s 
investigations on behalf of the Department of Hawaiian Home Lands (Dixon et al. 2000), and by 
the University of Northern Illinois’ study of several heiau sites in the district (Kolb 2006). The 
largest subset of dates comes from K papa, but Nakaohu, Mahamenui, and Manawainui 
ahupua‘a are also represented. In all, 162 radiocarbon dates have been obtained. This is a high-
quality database in that virtually all of the samples were botanically identified prior to dating 
(thus eliminating the recurring problem of “old wood”), and because almost all of the dates 
were run using the high-precision AMS (accelerator mass spectrometry) method. In fact, this is 
one of the largest radiocarbon databases for any single district or region within the Hawaiian 
Islands. The Kahikinui radiocarbon database has been used by Kirch (2007) to estimate pre-
contact populations trends in the district, and by Kirch (2010a:128-136) as part of a larger meta-
analysis of Hawaiian demography. 

Figure 182 is a histogram plot of the 162 Kahikinui radiocarbon dates (excluding our recent 
sample of 16 dates from Auwahi) by 100-year calibrated age intervals. (By “calibrated” we mean 
that the plotted ages are not radiocarbon ages but calendar ages derived from the Oxcal 
calibration program.) Because radiocarbon ages are not “dates” in a strict sense, but rather sets 
of probability distributions, often with multiple possible intercepts on the calibration curve, 
plotting dates as in Figure 182 requires making a decision about which of several possible 
calibration intercepts to accept. In this case the preferred intercept for each radiocarbon date is 
that with the single highest probability (probabilities are generated as part of the Oxcal 
calibration program). 

As can be seen in Figure 182, there are only two radiocarbon dates older than A.D. 1400. These 
dates suggest the likelihood of some human activities in the Kahikinui region during the late 
Foundation and Early Expansion Periods, but are unlikely to signal permanent land use or 
occupation. More likely, they relate to initial Polynesian exploration of the region. During the 
period from A.D. 1400-1499, however, ten radiocarbon dates from several sites can be taken as 
evidence that Hawaiians had begun to establish a permanent presence in the region. This 
corresponds to the onset of the Late Expansion Period in the revised Hawaiian sequence, a 
period known from Hawai‘i Island to have been one of major expansion of leeward agricultural 
field systems (Ladefoged and Graves 2008). The numbers of Kahikinui radiocarbon dates then 
increase significantly for the next two centuries, from A.D. 1500-1699, reflecting a growing 
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population and expansion of settlement. Most striking, however, is the more than doubling of 
dates in the final 100-year interval, from A.D. 1700-1799. This is the Protohistoric Period, prior 
to and overlapping with the first arrival of Europeans into the islands. Based on the Kahikinui 
radiocarbon database, it seems that the highest density of settlement and population in the 
district was reached in this final century of the pre-Contact era. 

Figure 182. Histogram plot of 162 radiocarbon dates from Kahikinui archaeological sites 
(excluding Auwahi). Dates have been plotted based on their highest probability intercepts. 
The trendline is a 2-period moving average. (Based on unpublished data in the Oceanic 
Archaeology Laboratory, University of California, Berkeley.) 

The broader radiocarbon database for Kahikinui provides a context within which the new set of 
14 AMS radiocarbon dates from Auwahi sites obtained by this project can be evaluated. Figure 
183 is an Oxcal-generated plot of all of the new Auwahi dates. The dates have been arrayed 
from oldest (top) to youngest. As is evident, there are multiple intercepts for all dates, and the 
problem of multiple intercepts becomes more acute with the youngest age samples. However, 
none of the dated samples came from sites with any post-Contact Euro-American artifacts, so 
we can rule out the intercepts that extend from ca. A.D. 1800 to the present. Again applying the 
procedure of choosing the single, highest probability intercept for each date, we can convert the 
somewhat “messy” plot in Figure 183 to a histogram of date distribution by 100-year intervals, 
as in Figure 184.  
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Figure 183. Oxcal generated chart of the 14 dates from Auwahi by this project. The black 
histograms for each date are probability distributions indicating the likelihood that the 
radiocarbon age corresponds to a particular calendar year. As can be seen, “dates” have 
multiple probability intercepts. 

Figure 184 exhibits a temporal distribution that is similar in certain respects to the larger 
Kahikinui regional sample (Figure 182), but also differs in a possibly significant respect. As with 
the rest of the district, it is evident that Auwahi ahupua‘a did not begin to see permanent human 
occupation and land use until the 15th century A.D., that is the beginning of the Late Expansion 
Period.  The slight differences between A.D. 1400-1499 and 1500-1599 are probably not 
significant, and most likely reflect sample size issues. However, the large increase in number of 
dates in the interval from A.D. 1600-1699 is noteworthy, and must be interpreted as a major 

Atmospheric data from Reimer et al (2004);OxCal v3.10 Bronk Ramsey (2005); cub r:5 sd:12 prob usp[chron]
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increase in the intensity of land use and population. Moreover, this increase occurs earlier in 
Auwahi (17th century) than in the rest of the moku (18th century). Indeed, the Auwahi plot shows 
a decrease in the frequency of dates in the period from A.D. 1700-1799. We need to be cautious 
in our interpretation of these trends, because admittedly the Auwahi sample size is still small, 
and limited to just a part of the entire ahupua‘a. Further dates, and dates from the mauka areas 
inland of the highway, might alter these trends.  

Figure 184. Histogram plot of 14 radiocarbon dates from Auwahi archaeological sites. Dates 
have been plotted based on their highest probability intercepts. The trend line is a 2-period 
moving average. 

Nonetheless, there are reasons to think that a slightly earlier period of intensification of 
occupation and land use may have occurred in Auwahi, as opposed to other ahupua‘a of the 
district. The geology and soils of Auwahi are among the best suited in all of Kahikinui for 
Hawaiian dryland farming, being relatively young and hence nutrient-rich, but not so young as 
to be too rocky for cultivation (as is the case with most of Alena ahupua‘a). Auwahi also enjoys 
by far the best canoe landing, and better access to shoreline and marine resources than areas 
farther to the east. For these reasons, a slightly earlier build up in population within Auwahi 
would be understandable. 

Figure 185 plots all of the available radiocarbon dates for Kahikinui, including the 16 new 
samples from this project, distributed by ahupua‘a unit and across the 100-year temporal units. 
In this chart, the relatively low frequency of Auwahi dates in the period from A.D. 1500-1599, as 
compared with the trends for K papa and Nakaohu, is noteworthy. If our hypothesis that 
environmental conditions in Auwahi were conducive to earlier settlement is correct, we would 
expect more dates in this interval. Again, however, this may simply be a matter of sample size, 
and of the fact that to date our samples are concentrated in the lower elevation zones. It is also 
worth noting that the pattern for Manawainui—at the opposite, eastern end of the district from 
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Auwahi—does not exhibit any significant evidence for human occupation until the final century 
prior to contact. Just as Auwahi may have been one of the most inviting parts of Kahikinui for 
settlement, Manawainui was probably the most challenging, due to its older and more nutrient-
leached soils, and to its very low annual rainfall (Kirch et al. 2004; Holm 2006).  

Figure 185. The temporal distribution by 100-year age intervals of radiocarbon dates from 
five ahupua‘a of Kahikinui (Auwahi, K papa, Nakaohu, Mahamenui, and Mahawainui from 
left to right). 

9.5 SETTLEMENT PATTERNS, POPULATION DENSITY AND DISTRIBUTION

Having compared the broad temporal patterns of site distribution in Auwahi with those across 
the Kahikinui District, we now turn to a similar comparison of spatial patterns. In the most 
general sense, the entire Kahikinui region consists of lava flow slopes forming the southeastern 
flank of Haleakal  volcano. When one begins to examine the landscape more closely, however, 
significant differences are apparent. The eastern half of Kahikinui from Mahamenui to 
Manawainui is considerable older in geological terms, with the slopes consisting of lava flows 
from the shield-building stage, known as the Kula Volcanic Series. Being fairly old, these 
surfaces have more deeply weathered soils, and are dissected by intermittent stream gullies and 
gulches. The last of the Kula series flows was dated by Kirch et al. (2004) to about 226,000 years 
ago. One flow in the eastern part of the district is, however, an exception: the Pu‘u Pane 
substrate which emanates from the flanking cinder cone of that name and dates to about 96,000 
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years ago. In contrast, the western half of the district, including Auwahi, is made up primarily 
of lava flows which have emanated from the volcano’s southwestern rift zone, as a part of a 
more recent rejuvenation stage, known as the Hana Volcanic Series (Stearns and MacDonald 
1942; Sherrod et al. 2007). These substrates range in age from as old as 130,000 years, to as 
young as 5,000 years. The very young flows, especially that which dominates Alena ahupua‘a,
consist almost entirely of ‘a‘  lava, and were not amenable to cultivation. But a considerable 
expanse of lavas between about 10-50,000 years old provided substrates highly suited to the 
cultivation of dryland crops, especially sweet potato. The greatest concentration of such ideal-
age lava substrates are in Auwahi and K papa-Nakaohu. The broad spatial patterns of the Kula 
and Hana Volcanic Series flows across Kahikinui are illustrated in Figure 186.  

Over the past 15 years, large segments of Kahikinui District have been archaeologically 
surveyed, primarily by the U. C. Berkeley Oceanic Archaeology Laboratory, and by the State 
Historic Preservation Division (Kirch, ed., 1997; Dixon et al. 2000). Figure 187 shows the 
principal areas of intensive survey and the approximate area in square kilometers covered for 
each survey block. Colored dots indicate individual archaeological features. The most extensive 
single area covered by intensive survey to date is that of K papa-Nakaohu, for which the U. C. 
Berkeley team under Kirch’s direction has now obtained data on more than 3,000 individual 
features over a 12.8 km2 area. The Mahamenui and Manawainui area surveys are reported on in 
detail by Holm (2006). The K papa-Nakaohu area consists of substrates of younger Hana Series 
lavas, and thus is most similar to the landscape of Auwahi. The Mahamenui survey area was 
concentrated primarily on the 96,000 year old Pu‘u Pane flow, while the Manawainui area lies 
on the older Kula Volcanic Series flow slopes. Because of these fundamental differences in their 
underlying substrates—and the implications for intensive agriculture—the settlement patterns 
in Mahamenui and Manawainui are predicted to show the greatest contrasts with Auwahi. 
Likewise, the settlement patterns of the K papa-Nakaohu area which has substrates very similar 
in age to those of Auwahi, should present settlement and land use patterns similar to the latter. 
Auwahi also has a peculiar geomorphological characteristic, the presence of the large cinder 
cone of Pu‘u H k  Kano, which clearly would disrupt the distribution of human land use and 
occupation features. The presence of this geological feature needs to be kept in mind when any 
comparisons are made between these areas. 

Figure 188 displays an analysis of settlement density by elevation above sea level, for the three 
main survey zones of K papa-Nakaohu, Mahamenui, and Manwainui. As can be seen both in 
the distribution map of features, and in the summary histograms which plot site density by 
elevational zones (the insets), in all cases there is a high density of features immediately along 
the coastline. This undoubtedly reflects the importance of exploitation of coastal resources, but 
most of these features upon close investigation and excavation proved to be only for temporary 
or intermittent use. Moving inland from the coast, there is a zone with relatively low feature 
density. Then between about 100-200 meters above sea level, sites begin to appear in increasing 
numbers, and then reach their peak density between about 400 and 800 masl. Above 800 masl, 
site density drops off rapidly and falls to essentially zero at about 1000 masl. 
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Figure 186. Simplified geologic map of the Kahikinui District showing the distribution of 
substrates according to age categories (from Kirch et al. 2004). The older Kula Volcanic Series 
is shown in blue. The orange colored areas are of very young lava flows not amenable to 
cultivation. Areas shaded green and yellow have substrates with ages best suited to intensive 
cultivation.
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Figure 187. Major zones of archaeological survey in Kahikinui District. (Compiled from 
unpublished data in the Oceanic Archaeology Laboratory, University of California, 
Berkeley.) 
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Figure 188. Spatial distribution of archaeological features in K papa-Nakaohu, Mahamenui, 
and Manawainui. Inset charts show the frequency of feature categories by elevation. Rainfall 
increases as function of elevation. Compiled from unpublished data in the Oceanic 
Archaeology Laboratory, University of California, Berkeley. 
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Elevation is a key variable in settlement distribution in Kahikinui because it is a proxy for 
rainfall. Elevation per se was not the key controlling variable in site distribution, but rather the 
amount of annual rainfall which was correlated with elevation, and which was essential for the 
dryland cropping of sweet potato and other cultigens. The correlation between elevation and 
rainfall in Kahikinui is depicted in Figure 189. Rainfall along the coast is roughly 400 mm or less 
per year, which is well below the annual minimum of about 750 mm needed for sweet potato 
cultivation (Purseglove 1968:82). By about 400 masl elevation, however, rainfall rises to around 
750 mm, and continues to climb up to a maximum of around 800-1000 mm. It is in this zone 
from roughly 750 to 1000 mm of annual rainfall that the ancient Hawaiian farmers were able to 
produce annual crops of sweet potato and other dryland cultigens, which made life on these 
arid slopes possible. 

Figure 189. Kahikinui rainfall as a function of elevation. 

The survey data generated by our current project can be compared with these district-wide 
patterns, to test whether or not Auwahi conforms to the same general settlement pattern, or 
shows unique characteristics. It must be kept in mind that the present survey was limited to the 
areas within the boundaries of the proposed wind farm. Consequently, our survey area 
excludes both the lowest elevation areas, adjacent to the coast, and those parts of the ahupua‘a at 
elevations higher than about 400 meters (mauka of the highway). However, the present survey 
provides an excellent picture of settlement patterns in the elevational range from 100 to 400 
masl.

The settlement patterns and site distribution and density within the areas covered by our 
project conform generally to expectations based on prior survey work in K papa-Nakaohu,
Mahamenui, and Manawainui. The density of features, especially those associated with 
permanent habitation and cultivation, show a significant drop off below about 250 masl. 
However, Auwahi’s high site density extends lower toward the coastal zone than in other areas 
such as K papa-Nakaohu.  This could in part be a function of a slightly higher annual rainfall in 
Auwahi (which is closer to southwestern rift of Haleakal  and may therefore receive rainfall 
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from cloud cover extending over this flank of the mountain. Unfortunately the available rainfall 
records are too spotty to test this hypothesis. The lower elevational extent of permanent 
habitations in Auwahi may also reflect local practices of surface water concentration and 
management in the small gulches and gullies that descend below Pu‘u H k  Kano, a point we 
will discuss further below. Whatever the explanation, Auwahi does seem to have an unusually 
high density of habitation and cultivation features, matching the highest densities in K papa-
Nakaohu, and certainly higher than in Manawainui to the east. This again highlights the 
importance of the ahupua‘a of Auwahi within the overall Kahikinui District settlement pattern. 

The overall patterns of settlement distribution within the areas of Auwahi that we have 
surveyed also show close similarities to patterns in the K papa-Nakaohu area, as expected. 
These include the use of ‘a‘  ridge lines for habitation clusters (small groups of residential 
terraces, enclosures, C- and U-shapes, and so forth), with intervening low swales and flats 
evidently being used for cultivation. The same pattern of kauhale clusters previously noted for 
K papa-Nakaohu (Van Gilder and Kirch 1997; Van Gilder 2005) is replicated in Auwahi, 
demonstrating a consistency in residential architecture throughout the moku of Kahikinui. 

9.6 AGRICULTURAL SYSTEMS AND WATER CONTROL

The pioneering ethnographer of Hawaiian agricultural practices, Edward S. C. Handy, called 
the southeastern flanks of Haleakal , from Kaup  to Honua‘ula, “the greatest continuous dry 
planting area in the Hawaiian Islands” (1940:161). In spite of its considerable aridity, Kahikinui 
and the adjacent districts to Kaup  to the east and Honua‘ula to the west collectively comprised 
a major zone of rain-fed, non-irrigated cultivation, primarily of sweet potatoes, but also of 
yams, dryland taro, and secondary crops (e.g., paper mulberry and ti). Our investigations in 
Auwahi have expanded our understanding of the range of agricultural practices used by the 
pre-Contact Hawaiians in this marginal environment. In addition, our survey has revealed a 
previously unrecognized degree of micro-environmental management of small, ephemeral 
watercourses and drainage channels across the Auwahi landscape. In part, this heightened 
awareness of landscape features which are often topographically low and subtle is a 
consequence of the extreme drought conditions in Auwahi in 2010, which made surface 
visibility extraordinarily clear. Many of the agronomic and water control features that we 
identified in our survey might have been missed under normal levels of vegetation cover; 
indeed, many features were not observed in the prior 2007 survey of the same area. This is not a 
critique of the previous archaeological survey team, which was well trained and experienced in 
Hawaiian archaeology. It is simply a statement of the reality of survey work when the terrain is 
obscured by thick invasive vegetation (dominated by such plants as lantana, koa haole, and the 
nearly impenetrable Glycine vine). Having the advantage of virtually no obscuring vegetation 
cover in 2010, as a result of several years of continuous drought, visibility rose to levels that 
otherwise are only matched after a wildfire (see Holm and Kirch 2007).  

Kirch (2010b) has synthesized the characteristics of pre-Contact Hawaiian agriculture across the 
Kahikinui landscape, based on 15 years of investigations by the U. C. Berkeley team, and since 
2000 by the collaborative Hawai‘i Biocomplexity Project (see also Coil 2004; Coil and Kirch 2005; 
Hartshorn et al. 2006; Holm 2006; Kirch et al. 2005). In contrast with other leeward slope 
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environments such as Kohala and Kona on Hawai‘i Island, which are dominated by vast “field 
systems” consisting of reticulate grids of field embankments, walls, and trails (Kirch 1985; 
Vitousek et al. 2004; Kirch 2010a), the Kahikinui agricultural landscape was in general less 
formally organized. Adapting their horticultural practices to the highly varied landscape 
mosaic of young lava flows—an especially “patchy” kind of environment—the ancient 
Hawaiian farmers in Kahikinui did not attempt to impose a formal grid system of field plots 
across the entire landscape. Rather, they adapted their agriculture to the microenvironmental 
habitats of lava ridges and intervening swales or depressions, favoring the ridges for habitation 
(and some kinds of cultivation involving mounds, perhaps for gourds or other crops), and 
reserving the swales for cultivation. These swales are natural features of the ‘a‘  topography, 
formed on the surface of the massive lava flows (Figure 190). They range considerably in area 
and depth, but are often 50-100 m in length. These natural depressions act as sediment traps, 
gradually accumulating both wind-blown fine particles as well as materials washed off the 
adjacent slopes during heavy rains. The swale floors thus build up organically enriched 
deposits which may be up to 1 m or more in depth, and provide ideal soil media for cultivation.  

Figure 190. A medium sized natural swale in the ‘a‘  lava topography of Auwahi, below Pu‘u
H k  Kano. This swale has a level soil surface and artificially constructed walls around its 
perimeter. It is typical of swales throughout Kahikinui used for intensive cultivation. (Photo 
by P. V. Kirch, 2007.) 

This swale mode of cultivation, previously shown to be the dominant pattern across Kahikinui, 
is especially well reflected in the survey data from Auwahi. However, the new Auwahi data 
from this project also revealed an unexpected example of the formal, reticulate field system 
kind of cultivation not previously documented from Kahikinui, but known primarily from 
Hawai‘i Island. Recently, such a formal field system was identified by Kirch et al. (2010) in the 
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Kaup  district to the east of Kahikinui, the first time that this kind of agricultural system had 
been reported for Maui Island. As can be seen in Figure 191, the Kaup  field system consists of 
a tightly packed grid of field embankments running along the contours, with cross-cutting walls 
running up-and-down slope (mauka-makai) at fairly regular intervals. The closely spaced field 
embankments (averaging about 8-9 m between them) are interpreted as delineating individual 
farming plot boundaries, while the longer walls are probably territorial boundaries (perhaps ‘ili
units in the traditional Hawaiian land system). 

Figure 191. Map of a portion of the Kaup  Field System, based on aerial photo analysis of 
field embankment and wall patterns. (Based on unpublished data in the Oceanic 
Archaeology Laboratory, University of California, Berkeley.) 

The discovery of the Site 50-50-15-6910 complex of features on the fringes of the large 
sedimentary basin that lies inland of Pu‘u H k  Kano is the first archaeological record of such a 
formal field system in the Kahikinui region. It appears that prior to historic period disturbance, 
especially from intensive cattle grazing in the area, this field system probably covered the entire 
extent of this sedimentary basin, a rich accumulation of alluvium that was washed into the 
sediment trap created by the 30-50,000 year old Pu‘u H k  Kano cinder cone. From our 
mapping of the remnant parts of this field system, it had a structure much like that recorded for 
the Kaup  field system. That is, field embankments were regularly spaced about 9-11 meters 
apart, with intervening low walls or bunds that subdivided the system into sets of plots, 
probably some kind of social or land tenure division. The existence of the 6910 complex shows 
that—when local environmental conditions were favorable—the Hawaiian land managers 
preferred to lay out the agricultural landscape in this kind of reticulate grid. Such a formal grid 
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system was presumably the material reflection of the highly developed and hierarchical 
Hawaiian system of land tenure, with its nested units beginning with the moku, down through 
the ahupua‘a, to the ‘ili, and extending to the smallest cultivated parcels such as the mo‘o and 
pauk .

Equally important as the discovery of a formalized field system was the realization during the 
course of our field studies that the ancient Hawaiians who made a living on the lava flows of 
Auwahi had practiced a variety of sophisticated water control practices.3 The importance of 
water in such an arid landscape as Kahikinui hardly needs to be stressed. Stock et al. (2003) 
discuss the paleohydrology of Kahikinui, determining that the small drainage channels present 
on the younger H na Volcanic Series lava flows (as in K papa-Nakaohu, and also in Auwahi) 
show no evidence of having had permanent flow in the past. Rather, these channels have been 
carved by intermittent flooding at times of seasonal kona (winter) storms. Stock et al. (2003) also 
argue that in pre-Contact times the heavier forest cover that was present on the upper Kahikinui 
slopes would have resulted in considerably higher “fog drip” precipitation. This likely resulted 
in a higher water table than is present today, and better water-holding capacity of the landscape 
during periods of rainfall.  

Virtually every drainage channel examined during our archaeological survey of Auwahi 
exhibits artificial manipulation and rearrangement. Typical features include cross-channel stone 
barrages, walling along channel sides, and stone-filled terraces within channel bottoms. Some of 
these features, such as the cross-channel barrage terraces, may have been intended for soil 
capture and actual crop planting. Other features, however, appear designed to slow down 
water flow, causing the intermittent channel flows to percolate into the adjacent porous lava. In 
some cases we noted shallow diversion channels that would have fed some water flow out of 
channels and into adjacent natural basins or swales; these latter could then have been planted. 

9.7 THE RITUAL LANDSCAPE

Paralleling the traditional Hawaiian land system with its hierarchically nested land units was a 
complex hierarchy of temples (heiau) distributed across the landscape. Indeed, the Hawaiian 
land use system and the economy were controlled through the system of temples, with various 
cults and rites organized on a seasonal basis (Valeri 1985; Kirch 2010a:55-66). At the top of this 
hierarchy were the luakini or state temples where the king and his high priest (kahuna nui)
offered human sacrifices to the war god K . The king also had his own Hale o Lono, or temple 
dedicated to Lono, god of thunder, rain, the sweet potato and dryland cultivation. It was from 
this Lono temple that the annual Makahiki procession went forth each year to collect the 
ho‘okupu or tribute from each ahupua‘a territory. Major state temples associated with the famous 
Maui king Kekaulike are known in the adjacent district of Kaup  (Kirch et al. 2009). Below this 

                                                     
3 We would be remiss here not to acknowledge the interest taken by Mr. Sumner Erdman of ‘Ulupalakua 
Ranch in this aspect of Auwahi archaeology. Observing various water control features on the ground, Mr. 
Erdman brought these to our attention, and continually pushed us to think about the implications of an 
“archaeology of hydrology.” We appreciate his keen interest in this aspect of Auwahi’s history. 
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topmost level in the temple system were a variety of heiau associated with the ahupua‘a chiefs, 
falling into a general category of heiau ho‘o‘ulu‘ai, or “temples to increase food.” There were 
separate heiau for the rites of Lono and of K ne (the latter being the deity of flowing water and 
of taro). At an even lower level in this hierarchical system were small heiau contained within (or 
perhaps attached to in some cases), the mua or men’s eating houses of the commoner 
population. Based on settlement pattern data from the K papa-Nakaohu area, it is possible that 
several individual households in a neighborhood may have shared such a common mua. A 
fourth distinct category of temples consisted of ko‘a or fishing shrines, dedicated to K ‘ula, god 
of fishermen, and usually located along the coast. 

Previous archaeological investigations in Kahikinui have identified more than 40 structures that 
are interpreted as heiau (Figure 192). Only a single heiau, K holuapapa situated to the west of 
the Luala‘ilua Hills and close to the present boundary between Auwahi and the Hawaiian 
Home Lands, was reputedly a luakini type temple. This, however, is considerably smaller than 
the great state temples of Lo‘alo‘a and K nehemomalo in Kaup  associated with king 
Kekaulike. If it was indeed used as a luakini, K holuapapa was probably officiated at by the 
king while making a tour of his various moku, rather than as a regular state temple. One other 
large temple (KIP-1010), with no known Hawaiian name, lies in the uplands of Nakaohu, and 
may have been the principal agricultural temple for the central part of Kahikinui. Most of the 
temples identified to date are smaller than K holuapapa or KIP-1010, and would fall into the 
categories of heiau ho‘o‘ulu‘ai or of heiau within men’s houses. In addition, a number of fishing 
shrines have been identified along the Kahikinui coastline. Kirch (2004) analyzed the temple 
sites of Kahikinui, demonstrating that their orientations fall into three discrete clusters: East, 
Northeast, and North. He argues that these clusters were associated with the cults of K ne
(East), Lono (Northeast), and K  (North). 

The Auwahi survey has added five more examples of heiau to the Kahikinui corpus. All of these 
are relatively small structures that were presumably heiau ho‘o‘ulu‘ai, or agricultural temples. 
They are all of the structural form known as “notched” heiau due to their six-sided plans. As 
with previously recorded heiau in Kahikinui, these five structures also fall within the specific 
orientation clusters noted earlier. Site 50-50-15-6908, for example, is situated on the eastern 
slope of a lava ridge so as to command an uninterrupted view towards the Luala‘ilua Hills. Not 
only are the walls of this temple themselves on a perfect E-W/N-S alignment, but from this 
temple one would have been able to observe (and to track, using the topographic features of the 
cinder cones in the distance), both the equinox and solstice risings of the sun, as well as the 
rising of Pleiades (important for setting the yearly calendar and timing of the Makahiki). Two 
other temples (Sites 50-50-15-6825 and 50-50-15-6840A) were constructed so that their axes are 
oriented toward the north, which is the high summit of Haleakal . In particular, both structures 
seem to be oriented to a major reddish-colored cinder cone high on the mountain’s rim. Red is 
the sacred color in Hawai‘i and Polynesia generally, and the prominence of this red volcanic 
cone may have had particular significance to the Hawaiians who lived in Kahikinui. Kirch has 
previously identified other temples in K papa-Nakaohu that are oriented to this same cinder 
cone.
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Figure 192. Map of the K papa-Nakaohu to Manawainui section of Kahikinui District, with 
archaeological sites (individual dots) and the distribution of mapped heiau (red dots). (Based 
on unpublished data in the Oceanic Archaeology Laboratory, University of California, 
Berkeley.)
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ABSTRACT 

This report presents a supplement to an archaeological inventory survey report conducted at 
the proposed Auwahi Wind Farm located on ‘Ulupalakua Ranch Lands in the ahupua‘a of 
Auwahi, Kahikinui District, Island of Maui.  The Auwahi Wind Farm project consists of several 
components: a 160.5 acre wind farm; a 5 mile long construction access road, and 9 miles of 
transmission line terminating at a proposed new interconnect substation.  The original 
archaeological inventory survey was conducted in two phases.  In 2007, the 1,450 acre wind 
farm parcel, transmission line, and access road routes underwent a 100 percent pedestrian 
survey.  Using data provided by this survey engineers designed wind farm facilities to avoid as 
many of the archaeological resources as possible and especially avoiding those that were 
thought to be most sensitive (i.e., ceremonial/religious structures and possible human burials).
In 2010, a detailed recording and testing phase was conducted on those archaeological resources 
that were within the area of potential effect (APE).  The results of this work are reported in the 
Pacific Legacy 2011 archaeological inventory survey (AIS) report (Shapiro et al. 2011). 

Subsequent to the completion of the AIS report, project design changes were implemented to 
avoid engineering and archaeological concerns regarding potential impacts to lava tube systems 
and culturally sensitive resources which were located within the original wind farm APE.  A 
revised APE was designed to avoid these concerns which resulted in the need to conduct 
additional archeological investigations.  Thirty-eight sites comprising a total of 186 features 
underwent additional detailed recording and evaluation due to the revisions in the APE.  This 
work was conducted in April of 2011 and consisted only of the detailed recording of features 
and site areas not previously documented within the revised APE.  This report documents these 
newly recorded resources including their recommended treatments and mitigation measures as 
a supplement to the earlier AIS report (Shapiro et al. 2011).  
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1.0 INTRODUCTION 

This is a supplemental report to the archaeological inventory survey (AIS) for the proposed 
Auwahi Wind Farm located in the ahupua‘a of Auwahi, District of Kahikinui, Island of Maui, 
Hawai‘i [TMK (2) 1-9-001:006].  This supplemental report has been generated in response to 
design changes to the wind farm that included reducing the area of potential effect (APE) by 
almost fifty percent.  This introduction traces the history of archaeological investigations 
associated with this project, describes the project, defines the revised APE, and lists the staff 
responsible for the additional field investigations.  This report relies heavily on the original AIS 
for this project (Shapiro et al. 2011), which should also be consulted to obtain a fuller 
understanding of the investigations carried out in Auwahi. The results of the supplemental field 
work did not substantially change our current interpretations of the prehistory and history of 
the Auwahi project area, hence our discussion section (Section 6) remains essentially unchanged 
from that presented in Shapiro et al. 2011), but is included in the current report for the sake of 
readers that do not have access to the original AIS (ibid.).  However, there are changes to the 
sites that are evaluated for their significance and for the treatment of sites within the APE.  The 
current report assesses the significance of all cultural resources found within the revised APE 
and recommends appropriate treatments for these resources to mitigate adverse effects 
associated with this project. 

Auwahi Wind Farm, LLC proposes to develop a wind energy project, called the Auwahi Wind 
Farm, in the southern half of the Auwahi Ahupua‘a of Maui Island, Hawai‘i, which is currently 
a holding of ‘Ulupalakua Ranch [TMK (2) 1-9-001:006].  Under contract to Auwahi Wind Farm, 
LLC, Pacific Legacy conducted an archaeological inventory survey of the proposed wind farm, 
as well as a proposed transmission line and electrical substation, and a construction access road 
(Figures 1, 2, and 3).  The survey was conducted to facilitate an Environmental Impact 
Statement for the project that is being prepared by Tetra Tech, Inc.  The Department of Land 
and Natural Resources State Historic Preservation Division (SHPD) requires that an 
archaeological inventory survey be conducted to evaluate the significance of prehistoric, 
historic, and burial sites within the proposed project area (HRS 6E-42 and Hawai‘i
Administrative Rules 13-276-5 and 13-284-5).   

The archaeological inventory survey was conducted in two phases as proposed in an 
archaeological inventory survey plan prepared by Pacific Legacy in 2007 and submitted to the 
State Historic Preservation Division (Pacific Legacy 2007).  The two phases consisted of a large 
scale pedestrian survey, followed by an intensive recording and testing phase.  The results of 
this work are presented in the report for the archaeological inventory survey (Shapiro et al. 
2011) which is currently under final review and production. 

This two-phase approach was developed through consultations with the State Historic 
Preservation Division (SHPD).  Representatives of CH2M Hill, Shell WindEnergy (the previous 
planner and developer respectively), and Pacific Legacy met with the SHPD Maui Lead 
Archaeologist on 13 February 2007 to introduce the project and to discuss with SHPD plans for 
the archaeological inventory survey.  Pacific Legacy proposed to conduct the archaeological  
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Figure 1. The Auwahi Wind Farm vicinity map (courtesy of Tetra Tech).
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Figure 2. The Auwahi Wind Farm project components (courtesy of Tetra Tech).
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Figure 3. The Auwahi Wind Farm plan map (courtesy of Tetra Tech).
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investigations in two phases.  The first phase would be to conduct a survey of a larger study 
area based on Shell WindEnergy’s conceptual design at the time.  This would be completed 
first.  The information gathered during the initial survey would be incorporated into the project 
design, as avoidance of resources was the preferred outcome.  The second phase, consisting of 
two tasks (detailed recording and evaluation) would be completed after the locations of specific 
project components could be determined (e.g., roads, turbine pads, and staging areas).  
Therefore, not all resources within the project area would be subject to further study.  Only 
those resources found to be within the area of potential effect (APE) would be subject to 
detailed recording and evaluation.  In accordance with this proposal, it was agreed that the first 
phase of the study could begin.  SHPD requested a written plan for the conduct of the 
archaeological study, which was submitted on 11 April 2007. 

The first phase, conducted in 2007, was an extensive pedestrian survey of the wind farm 
consisting of approximately 1,450 acres, approximately 9 miles of transmission line, and 
approximately 5 miles of existing roadway for construction access. The purpose of this 
pedestrian survey was twofold: (1) identify cultural resources in a proactive manner to aid in 
the design and placement of wind farm components (including roadways, transmission lines, 
turbine pads, and staging areas) to avoid important cultural resources; and (2) to provide 
abroad context to evaluate the sites and features to be impacted by construction of the wind 
farm (Holm et al. 2007).  At the conclusion of the pedestrian survey phase, engineers used the 
data generated to design the wind farm components (including roadways, transmission lines, 
turbine pads, and staging areas) to avoid important cultural resources.   

The second phase of archaeological investigations took place in 2010, after the project layout 
was determined.  This phase consisted of detailed recording (GPS coordinates, mapping, 
photographing, and written descriptions) of all sites and features to be impacted by the 
construction of the wind farm components.  During the course of fieldwork several significant 
ceremonial and burial sites were encountered in the APE.  Consultations with design engineers 
were immediately held and design changes were made so that these sensitive sites would be 
avoided by construction activities. 

Subsequent to the final preparation and review of the 2011 archaeological inventory survey 
(AIS) report, additional project design changes were proposed by Auwahi Wind Farm, LLC in 
order to alleviate engineering and archaeological concerns with regard to potential impacts to 
lava tube systems and sensitive cultural resources.  As a result, additional fieldwork was 
conducted in April of 2011 to provide detailed recording of sites and features within the revised 
APE.  This report documents the results and findings of the April 2011 supplemental detailed 
recording.  For details regarding the project background, results of the previous inventory 
survey and detailed recording, recommended treatments and regional synthesis, the reader is 
referred to the 2011 AIS report. 
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1.1 PROJECT DESCRIPTION

The project area is located on undeveloped land on the south coast of East Maui.  It is located 
south of the Pi‘ilani Highway within approximately 1,450 acres; the actual wind farm consisting 
of eight turbine pads and associated access roads and staging area covers ca. 160 acres.  The 
general project location and the various component parts are depicted in Figures 1-3.  The 
proposed wind energy development project would provide 21 megawatts (MW) of clean, 
renewable energy to Maui Island.  In addition to the wind turbines pads, access roads will have 
to be constructed.  The access roads would be approximately 10.4 m (38 feet) wide, including 
shoulders.  Other planned components within the project area include a construction staging 
area and an on-site substation.   

In addition to the wind farm, Auwahi Wind Farm, LLC proposes to construct a ca. 9 mile 
long Generator-Tie Line and substation to link the energy generated by the Auwahi Wind Farm 
with the Maui Electric Company electrical grid (Figure 2).  Auwahi Wind Farm, LLC also 
proposes to improve the existing ca. 5 mile long ‘Ulupalakua Ranch P paka Road to be used to 
transport construction materials from the coast up to the wind farm site.  In summary, the area 
of potential effect (APE) for the project is: 

an improved series of ranch road corridors collectively referred to as P paka Road that 
extends for 4.7 miles and measures 20 m on either side of the centerline; 
8 2.1 acre turbine pads; 
access road corridors connecting the turbine pads that measure 20 m on either side of 
centerline (the final size of the actual roads will be 10.4 m [38 feet] wide within these 40 
m wide corridors to provide flexibility in final design that will allow avoidance of 
features);
a 30 m wide Generator-Tie Line corridor that extends for 9 miles north and west from 
the wind farm to a proposed Interconnection substation;  
a 0.6 ha (1.6 acre) acre Interconnection substation at the NW terminus of the Generator-
Tie Line; and 
10 m on each side of Pi‘ilani Highway between the intersection with P paka Road and 
the Wind Farm (c. 3.7 miles) in order to eliminate various dips in the roadway so that the 
project components could be transported. 

The revised 2011 APE for the proposed Auwahi Wind Farm project consisted of three primary 
components which resulted in the need to record, or update and evaluate a total of 38 
archaeological sites comprising 347 features.   

The first area consisted of a slight adjustment to the proposed location of the interconnect 
substation at the NW terminus of the transmission line (Figure 4).  The second area consisted of 
adjustments to the APE along the proposed gen-tie line route north of Pi‘ilani Highway (Figures 
5 and 6).  The third change to the APE was located in the proposed wind farm parcel south of 
Pi‘ilani Highway (Figures 7 and 8).  The original western string of turbine pads has been 
eliminated and only the eight eastern pads are currently planned for development.  The 
primary APE changes within the wind farm occurred along the access road from the lay down 
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Figure 4. APE Changes: Interconnection Substation.
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Figure 5. APE Changes: Generator-Tie Line.
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Figure 6. APE Changes: Wind Farm, north portion.  



DRAFT — Supplemental Report to the Archaeological Inventory Survey  
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 10 

Figure 7. APE Changes: Wind Farm, mid-portion.  
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Figure 8. APE Changes: Wind Farm, south portion.  
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area to the various pads.  Most of these APE access road changes resulted from a desire to avoid 
engineering and archaeological concerns with regard to the discovery of a system of lava tubes 
and several highly sensitive site areas identified during the 2010 fieldwork and discussed in the 
AIS report (Shapiro et al. 2011).  This preemptive APE adjustment will result in the protection 
and avoidance of the identified lava tube features and several high sensitivity archaeological 
resources including high status residences and ceremonial sites.   

1.2 PACIFIC LEGACY STAFF

The co-Principal Investigators for this project are Paul L. Cleghorn, Ph.D. and John Holson, 
M.A. from Pacific Legacy.  Patrick V. Kirch, Ph.D. from the University of California at Berkeley 
has acted as a consultant for the project.  Paul Cleghorn conducted two site visits during the 
April 2011 supplemental field work.   

The 2011 Pacific Legacy crew conducting the detailed recording and evaluation within the 
revised APE consisted of Project Supervisors William Shapiro, M.A. and James McIntosh, B.A., 
and archaeological technicians Kat Chao, B.A.; Patrick Day, Caleb Fechner, B.A.; Kim Mooney, 
B.A.; Kelene Pfennig, B.A.; Mary Schmidt, B.A.; and Dan Trout, B.A.  This team was also part of 
the 2010 recording and evaluation efforts. 
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2.0 METHODS 

The recent detailed recording and site evaluation work was conducted by a seven-person crew 
between 4 April and 30 April 2011.  The methods employed followed those used during the 
2010 detailed recording and evaluation efforts.  The work initially consisted of relocating the 
previously identified resources from the 2007 inventory survey and the newly identified 
resources discovered during the 2010 fieldwork which were located in the revised APE.  As 
previously mentioned, for most of the wind farm project area, only those portions of sites 
within the original APE were subjected to detailed recording in 2010.  Due to the APE revisions, 
many of the previously recorded site features (including high status residences and ceremonial 
sites in the western turbine pad line) are now outside of the revised APE.  However, additional 
features which had yet to be recorded in detail and evaluated were now within the revised APE 
and these features were the focus of the 2011 fieldwork effort. 

The revised APE includes a total of 38 sites comprised of 347 features.  The 2011 fieldwork 
focused on the detailed recording of 186 features within the revised APE.  The relocation of the 
sites and features was facilitated through the use of Trimble Explorer GPS units and the 
previously collected GPS data from the 2007 inventory survey and the 2010 detailed recording.  
Relocated sites were marked with pink flagging with their temporary site number designations 
written on the flagging in permanent marker to facilitate future recording.  During the 
relocation efforts, a few newly identified resources were also encountered within the APE and 
these were similarly recorded in detail.  These were identified as a result of the better visibility 
resulting from recent draught conditions. 

After the sites were relocated, the field crews then began hand clearing the vegetation from the 
site areas so that each of the individual features within the revised APE could be more 
thoroughly examined and recorded.  Site clearing was accomplished with the use of hand tools 
(machetes and pruning clippers).  Once the site areas and individual feature components within 
the APE were cleared of vegetation, the detailed recording of the sites and features could 
commence.

Detailed recording included the gathering of data sufficient to complete Archaeological Site and 
Feature Record Forms.  Data collection included observations on the nature of each feature and 
site area which included interpretations as to their function.  This information is necessary for 
the significance evaluation of the various features.  Sub-meter accuracy GPS data was obtained 
for each individual feature at all the sites within the APE.  This allowed for the precise location 
of each feature in the event that project design changes were necessary and as a result 
significant features could be avoided as much as possible.  GPS readings were also collected for 
each site datum and for each individual feature, as well as for diagnostic artifacts.  Site maps 
were prepared using tape and compass and/or the collected GPS reference data.  
Representative detailed feature maps were also prepared using tape and compass.  Digital 
photographs were taken for each of the individual features, artifacts, and site areas. 
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Additional archaeological inventory survey was required in certain areas (the transmission line 
and interconnect substation) as a result of project design changes.  During the supplemental 
survey, crew members were spaced at transect intervals varying from 10 to 15 m wide to 
provide complete survey coverage within the revised APE.  New survey area APE boundaries 
were based on the information and maps provided by Sempra engineers and were 
supplemented with Trimble GPS shape files for the new project component changes.  This 
insured that the revised APE areas were completely inventoried for cultural resources.  When 
newly identified resources were discovered, they were flagged, cleared and recorded following 
the methods which were described above.  

This report uses both permanent SIHP assigned numbers (e.g., 6979) and temporary field 
numbers (e.g., AWF-327).  Permanent site numbers were assigned to the sites documented in 
the original AIS report (Shapiro et al. 2011).  A request for permanent site numbers has been 
made to the SHPD, but these had not been received by the time this draft report needed to be 
submitted.  Permanent site numbers will replace the temporary numbers at the time this report 
is revised. 
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3.0 2011 DETAILED RECORDING RESULTS 

The detailed recording in 2011 included work in three project areas where the original APE was 
revised to accommodate engineering and archaeological concerns – interconnect substation, 
gen-tie line, and wind farm.  The revisions to the APE necessitated recording/updating and 
evaluating 38 archaeological sites comprising 347 features.  Table 1 shows the 38 sites which 
were updated or recorded within the revised APE.  The following section briefly describes these 
sites in each of the three revised APE project areas; the interconnect substation, the transmission 
line route from the wind farm to the substation, and the wind farm parcel where the wind farm 
turbine pads are proposed.  For details on the sites and features the reader is referred to the 
individual site records in Appendix A. 

3.1 INTERCONNECT SUBSTATION
The interconnect substation is located at the northwest portion of the project area at the western 
terminus of the transmission line.  The original APE for the substation was slightly expanded to 
the south and west by a few acres to better accommodate engineering and construction designs 
(see Figure 4).  As a result, four newly identified resources were identified during the survey of 
the revised APE.  This area of the wind farm has a relatively low density of archaeological 
features.   

Three of the newly recorded resources (Sites AWF-2011 A, AWF-2011 B, and AWF-2011 C) 
consist of clearing mounds.  The fourth site (AWF-2011 D) consists of the remnants of an 
historic wood post fence.  According to ‘Ulupalakua Ranch personnel, the proposed substation 
vicinity was formerly used as an animal pen location the remains of which have been 
previously dozed and removed.  The clearing mounds are likely associated with this ranching 
activity rather than related to traditional agricultural activity.   

3.2 GENERATOR-TIE LINE
The transmission line route extends from the wind farm south parcel to the interconnect 
substation.  Adjustments to the APE were made along the Generator-Tie Line route north of 
Pi‘ilani Highway which resulted in the need to record additional features at eight previously 
recorded archaeological sites.  These eight sites are briefly discussed below with a focus on the 
newly recorded features identified in the revised APE.  For additional details on the various 
features see the site records in Appendix A. 

Site 50-50-14-6959  
This site complex was originally recorded in 2010 and consists of seven feature areas (A-G) 
associated with agriculture and temporary habitation; including a U-shaped wall, agricultural 
mound, terraces, and planting areas.  The original site record (see Appendix A) noted that 
additional features extended beyond the project area which were not recorded in detail.  In 
2011, four additional features were identified within the revised APE.  These include an 
agricultural terrace (Feature K) and three agricultural clearing mounds (Features H, I, and J).  
For details of these features see the updated site record in Appendix A.   
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Table 1. 2011 Updated and Recorded Sites (N=38)

Wind Farm Project Area
Site Number

(50 50 or AWF )
2011 Features
Recorded

Notes

Interconnect Substation AWF 2011 A 1 Newly recorded with 1 feature
Interconnect Substation AWF 2011 B 1 Newly recorded with 1 feature
Interconnect Substation AWF 2011 C 1 Newly recorded with 1 feature
Interconnect Substation AWF 2011 D 1 Newly recorded with 1 feature

Gen Tie Line 6979 4 Recorded in 2010; 4 new features added in 2011
Gen Tie Line 6981 1 Recorded in 2010; wall feature updated
Gen Tie Line 6982 1 Recorded in 2010; wall feature updated
Gen Tie Line 6983 3 Recorded in 2010; 3 new features added in 2011
Gen Tie Line 6984 3 Recorded in 2010; 3 new features added in 2011
Gen Tie Line 6985 12 Recorded in 2010; 12 new features added in 2011
Gen Tie Line 6987 3 Recorded in 2010; 3 new features added in 2011
Gen Tie Line 6988 5 Recorded in 2010; 5 new features added in 2011
Wind Farm AWF 165 2 Newly recorded with 2 features
Wind Farm AWF 169/2011 L 12 Newly recorded with 12 features
Wind Farm AWF 312 22 Newly recorded with 22 features
Wind Farm AWF 316 3 Newly recorded with 3 features
Wind Farm AWF 318 9 Newly recorded with 9 features
Wind Farm AWF 325 1 Newly recorded with 1 feature
Wind Farm AWF 326 5 Recorded in 2010; 5 new features recorded in 2011
Wind Farm AWF 327 3 Newly recorded with 3 features

Wind Farm 6897 0
Recorded in 2010; site record updated to include new
artifacts

Wind Farm AWF 333/336 16 Newly recorded with 16 features

Wind Farm 6904 11
Recorded in 2010; 11 new features recorded and
previous features updated

Wind Farm AWF 358 16 Newly recorded with 16 features
Wind Farm AWF 568 4 Newly recorded with 4 features
Wind Farm 7026 1 Recorded in 2010; 1 new feature recorded in 2011
Wind Farm AWF 2011 E 1 Newly recorded with 1 feature
Wind Farm AWF 2011 F 1 Newly recorded with 1 feature
Wind Farm AWF 2011 G 7 Newly recorded with 7 features
Wind Farm AWF 2011 H 6 Newly recorded with 6 features
Wind Farm AWF 2011 I 8 Newly recorded with 8 features
Wind Farm AWF 2011 J 2 Newly recorded with 2 features
Wind Farm AWF 2011 K 8 Newly recorded with 8 features
Wind Farm AWF 2011 M 7 Newly recorded with 7 features
Wind Farm AWF 2011 N 1 Newly recorded with 1 feature
Wind Farm AWF 2011 O 1 Newly recorded with 1 feature
Wind Farm AWF 2011 P 2 Newly recorded with 2 features
Wind Farm AWF 2011 Q 1 Newly recorded with 1 feature

Site 50-50-15-6981 
This site was recorded in 2010 and consists of a stone wall which extends north-south along the 
west edge of a narrow ridge.  It is in fair condition with sections of it appearing more like a rock 
alignment while other segments are stacked three courses high (70 cm) and 55 cm wide.  The 
site record was updated in 2011 to document that the wall extended 4 m to the north into the 
revised APE at which point it diffuses into the natural bedrock ridge line.  No additional 
features were identified with the site within the revised APE. 
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Site 50-50-15-6982 
This site consists of a stone wall which was originally recorded in 2010.  It trends north-south 
along a ridge line and was noted as extending beyond the project boundary during its original 
recording.  It is in fair condition with a maximum height of 1.2 m and width of 0.5 m.  The site 
record was updated in 2011 to document that the wall extends northward into the revised APE 
and continues beyond the current project area boundaries.  No additional features were 
identified with the site.   

Site 50-50-15-6983
This complex was recorded in 2010 and represented an agricultural complex with seven 
features (A-G) reflecting cultivation activity and associated temporary habitation.  The features 
consisted of terraces, cleared areas and alignments, low walls, mounds and a U-shaped wall 
(see the Site Record in Appendix A for details).  In 2011, three additional agricultural features 
(H-J) were identified at the site extending into the revised APE.  Feature H is an L-shaped wall 
which extends beyond the revised APE, with a maximum height of 0.75 m and wall lengths of 
12.3 m and 9.8 m.  Feature I is a wall segment 6.45 m in length, 0.5 m wide by 0.43 m high.  
Feature J is a stone terrace which measures approximately 2 m long by 0.5 m wide and is 0.8 m 
high.  All three of the newly recorded features were in fair to poor condition and appeared to be 
associated with agricultural pursuits.   

Site 50-50-15-6984 
This complex represents an agricultural and habitation site which was recorded in 2010 with 
five features (A-E) consisting of terraces, clearing mounds and modified outcrops.  Three 
additional features were recorded at the site in 2011 within the revised APE; Features (F-H).  
Feature F is a stone mound, Feature G is a tumbled wall segment, and Feature H is a terrace (see 
Appendix A for details).  These features represent additional agricultural and associated 
habitation components of the site.  A large unrecorded habitation complex was noted adjacent 
to the site beyond the revised APE project area.  

Site 50-50-15-6985
This site complex was recorded in 2010 with seven feature areas (Features A-G) reflecting 
agricultural activity and possible burial mounds.  Feature A is a rough terrace, Features B and C 
are modified outcrops, Features D and E are terraces, Feature F is a series of three associated 
terraces, and Feature G consists of three mounds with one of them containing a large piece of 
branch coral suggesting it may represent a burial feature or religious offering (see Appendix A 
for feature details).  Twelve additional features (H-S) were identified at the site within the 
revised APE in 2011.  These consist of mounds, terraces and a wall which primarily represent 
agricultural features.  However, mound features O, P, Q, and S have uncertain functions and 
may represent burial features based on their more formalized closely piled construction and 
their association with other features. 

Site 50-50-15-6987 
This is consists of an agricultural and habitation complex which was initially recorded in 2010 
with four feature areas (Features A-D) consisting of a modified outcrop, a U-shaped wall, a free 
standing wall and a series of four agricultural terraces (see Appendix A for details).  Three new 
features (E-G) were recorded at the site in 2011 within the revised APE.  Feature E is a stone 
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wall remnant, Feature F is a square enclosure, and Feature G is a modified outcrop with historic 
ceramic fragments.  The newly recorded features appear to be associated with agricultural 
activity and related habitation. 

Site 50-50-15-6988 
This site complex was originally recorded in 2010 as six feature areas reflecting habitation, 
agriculture and historic ranching activity.  The site contained a wide range of cultural materials 
suggesting both traditional and historic period use.  The six features (A-F) consisted of a terrace, 
a wall segment, an enclosure with wall, a terraced wall, an enclosure with U-shape, and wall 
segments.  In addition to traditional cultural constituents (i.e., shell midden, water worn and 
branch coral, water worn stones, etc.) the site contained several historic artifacts including 
ceramics, metal hoops, cast iron fragments, glass fragments and a cast iron, pressing iron (see 
site record in Appendix A).  Five additional features were recorded at the site in 2011 (Features 
G-K) within the revised APE which include three terraces and a wall and wall remnant which 
appear to be agriculturally related.  The site may reflect use during the contact period or 
perhaps original traditional use of the area followed by historic period reuse. 

3.3 WIND FARM
The Wind Farm area is located south of Pi‘ilani Highway (see Figure 3).  Originally proposed as 
16 turbine pads (with two north-south lines of eight pads each), the project area was redesigned 
to avoid the western string where several sensitive archaeological sites were recorded and 
evaluated in 2010.  Due to the elimination of the western turbine pads, the access road system 
needed to be adjusted which resulted in revisions to the APE within the Wind Farm area.  As a 
result of these APE changes, portions of 26 archaeological sites are now within the revised APE 
in the wind farm area.  This section provides a brief summary of the newly recorded features at 
these 26 sites with the detailed site and feature records included in Appendix A; with overall 
sites attributes summarized in Appendix B.  

Site AWF-165
This site consists of two C-shaped walls which are approximately 7 m apart.  Both of the 
features open to the southwest providing protection from the prevailing northeast trade winds.  
Feature A is the northernmost C-shape with an interior space measuring approximately 2.3 m 
east-west by 2.5 m north-south with walls ranging from 10 to 26 cm high.  Feature B is larger 
with the interior measuring approximately 3.5 m east-west by 7.0 m north-south and maximum 
wall height of 80 cm.  Both features are in poor condition and are believed to represent 
temporary habitation features.  No midden or other cultural constituents were observed.  The 
site is likely associated with nearby sites AWF-2011 K and AWF-2011 L. 

Site AWF-169/2011 L 
This site complex is comprised of 12 features primarily reflecting agricultural activity but also 
suggesting habitation and uncertain functions (possible boundary marker and storage).  
Additional features were noted extending beyond the revised APE but these were not recorded.  
The site includes several stone mounds (Features A, B, G, H, and I) which are likely agricultural 
clearing features but may also represent clearing for habitation areas.  Other features include an 
agricultural planting circle (Feature C), a temporary habitation C-shaped wall (Feature D), a 
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modified lava blister which may represent a storage feature (Feature E), a rock wall which 
incorporates a small piece of branch coral (Feature F), two agricultural terraces (Features J and 
K) and a stone mound/cairn (Feature L) which may represent an agricultural marker.  This site 
is likely associated with nearby Site AWF-2011 K to the west. 

Site AWF-312
This large site complex is comprised of 22 features reflecting agriculture, habitation and high 
status habitation or ceremonial functions.  The features include two C-shaped walls (Features A 
and Q), cleared areas (Features B, G, and M), a platform (Feature C); a circular alignment which 
may reflect a platform remnant (Feature T), five stone mounds (Features D, E, O, P, and U), 
stone walls (Features F, H, and L), three modified ‘a‘ lava pits or post holes (Features I, J, and 
K), an L-shaped rock alignment (Feature N), a small enclosure (Feature V), and two terraces 
(Features R and S).  An existing dirt access road extends through the southern portion of the site 
(Figure 9).  Two of the site features were identified during the 2007 inventory survey but never 
formally recorded as they were beyond the original APE, but now are located within the revised 
APE.

The most impressive portion of the site is located in the north central portion in the vicinity of 
Features C, F, G, H, I, J, K, and T.  This appears to represent the disturbed remains of a high 
status residence or a ceremonial complex, including a possible heiau (Figure 10).  The disturbed 
wall remnants of Features F and H are substantial in size (nearly a meter high and wide) with 
core filling and well faced in sections.  Within the “L” shape of Feature F wall is a level area 
cleared of rock which was designated Feature G.  The three modified ‘a‘  lava pits or post holes 
(Features I, J, and K) are in an east west alignment south of the Feature F wall and west of the 
Feature H wall and may represent post or image supports.  Feature C is a rectangular platform 
measuring 2.6 m by 2.0 m with a height of 65 cm.  Feature T is a circular stone alignment 
measuring 2.2 m by 3.3 m and may represent the base stones of a former platform.  All of these 
components are in relative close proximity to each other, and although disturbed (likely from 
cattle and former rock acquisition) represent a substantial effort in planning and construction 
(Figure 11).  Site AWF-312 is associated with nearby sites AWF-297, AWF-316, AWF-318 and 
AWF-2011 M.
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Figure 9. Map of Site AWF-312. 
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Figure 10. Detail Map of Site AWF-312.
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Figure 11. Overview of Site AWF-312 showing Feature F wall (foreground at meter stick), 
Feature G cleared area and Feature H wall behind crew member in center (view to SE). 

Site AWF-316
This site consists of three terraces reflecting habitation and agricultural activity.  The site is 
adjacent and east of Site AWF-312 being separated from it by the upper end of a drainage 
(which turns into a substantial water worn stream channel several hundred meters downstream 
leading to the large ceremonial, habitation and agricultural complex at Site AWF-176).  Terrace 
Features A and B have nice level flats with soil development and the terraces walls are 
substantial in size suggesting they could have been used for habitation, although their 
proximity to the drainage would have allowed for agricultural functions as well.  No midden or 
artifacts were observed at Feature A, but midden and coral fragments were noted at Feature B.  
The Feature C terrace flat is rockier with patches of soil, is relatively smaller in size and not as 
suitable for habitation, although it does contain small shell midden fragments.  A large flat area 
adjacent and below the terraces is currently used as a cattle watering trough location and would 
have also provided an excellent spot for agricultural pursuits due to its soil development and 
proximity to the drainage. 
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Site AWF-318
This agricultural and habitation complex is comprised on nine features including two habitation 
terraces, three modified outcrops, three cleared areas and a C-shaped wall.  The existing dirt 
access road extends through the northern portion of the site.  The most impressive features are 
two adjacent crescent shaped soil filled habitation terraces; the upper terrace (Feature A) 
contains the remnant of a rectangular fire hearth, with the lower terrace (Feature B) being 
adjacent and makai of Feature A with an impressive retaining wall and a coral abrader artifact.  
Feature A measures approximately 9 m long and 3 m wide with the fire hearth interior 
measuring 38 cm by 28 cm.  Feature A also contains a basalt flake, porites coral fragments and 
clam shell fragments.  Feature B terrace measures approximately 6 m by 2.5 m and contains 
shell midden, coral fragments and charcoal flecking.  The retaining wall supporting the two 
terrace features is 11.8 m long with a height of 0.8 to 1.4 m (Figure 12).  The site is associated 
with nearby Sites AWF-312, AWF-321 and AWF-322. 

Figure 12. Overview rock retaining wall supporting terrace Features A and B at Site AWF-318 
(view to SE). 
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Site AWF-325
This site consists of a U-shaped wall which is constructed on a relatively level area of exposed 
p hoehoe bedrock.  It opens to the south-southwest providing shelter from the northeast trade 
winds.  The opening is 3.1 m wide and from the opening it extends 3.7 m to the back wall.  The 
wall averages 0.35 to 0.55 cm high and 1 m wide.  The feature is in poor to fair condition with 
much of the wall being tumbled although sections of it still exhibit stacking of two to four 
courses of stone.  No cultural materials were observed at the site.  It likely functioned as a 
temporary habitation area and is associated with nearby site AWF-326. 

Site AWF-326 
This complex was originally recorded in 2010 consisting of six features (A-F) related to 
agriculture and habitation.  The six features included a large rectangular C or U-shaped wall, a 
stone terrace, a stone mound complex, a stone terrace with mounds, a stone terrace with 
mound, and stone clearing alignment with stacked planting area.  Additional features were 
noted extending beyond the revised APE during the 2010 recording.  Five additional features 
were recorded in 2011 within the revised APE reflecting additional agricultural and habitation 
activity.  These features include: Feature G, a stone mound; Feature H, an L-shaped rock filled 
terrace; Feature I, a rough stone platform; Feature J, a soil filled terrace; and Feature K, a stone 
filled terrace.   

Site AWF-327 
This temporary habitation complex was originally identified during the 2007 pedestrian survey 
but not formally recorded until 2011 as the site area was originally outside the APE.  Three 
features were identified at the site extending into the revised APE.  Feature A is linear mound 
which may represent a wall remnant associated with Feature B, a small enclosure.  The Feature 
B enclosure is incorporated into an L-shaped wall designated as Feature C.  All three of these 
features are in close proximity (within a few meters) to each other.  A cleared flat area extends 
west of the wall forming the eastern edge of Feature B (enclosure) and Feature C (L-shaped 
wall).  Pieces of porites coral were identified at Features B and C but no shell midden was 
observed.  The eastern wall forming the enclosure (Feature B) and L-shaped wall (Feature C) 
incorporates p hoehoe slabs which have been set on their ends with core filling, with the 
maximum wall height being 60 cm at Feature B and 95 cm at Feature C. 

Site AWF-331
This agricultural and temporary habitation complex was originally recorded in 2010 and 
consisted of 8 feature areas including six agricultural related feature areas (Features A, B, D, E, 
F, and H) consisting of stone clearing mounds, agricultural terraces, cleared areas for planting 
and a rock wall.  Two habitation features were also noted; Feature C is a C-shaped wall and 
Feature G is an enclosure.  Sparse amounts of cowrie shell and a porites coral fragment were the 
only cultural constituents identified at the site.  In 2011, two pieces of flaked stone (a basalt flake 
and basalt core) were identified within the site area and an update to the site record was 
prepared.
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Site AWF-333/336 
This newly recorded site complex is comprised of 16 features associated with agriculture, 
habitation and possible burial functions.  The site is situated along a ridge and side slope 
overlooking a swale/sediment basin to the east which would have provided an excellent 
location for agricultural pursuits.  The features include four walls (Features A, E, L, and O), 
three mounds (Features B, C and D, with D being a likely burial feature), an enclosure (Feature 
F; Figure 13), a rock alignment (Feature G), a modified overhang (Feature H), four terraces 
(Features I, J, K, and M, with Feature J being a habitation terrace; Figure 14), and two modified 
outcrops (Features N and P).  Feature F may have had a ceremonial function in addition to its 
habitation function because of the presence of branch coral in the enclosure.  The site likely 
extends beyond the APE corridor, but this area was not thoroughly explored, only those 
features visible or adjacent from the APE were noted.  The habitation features F and J contained 
sparse amounts of shell midden suggesting that these represent habitation features associated 
with the agricultural activity.  The Feature D mound is more formally constructed than your 
typical agricultural clearing mound and its size and shape is suggestive of a burial feature. 

Figure 13. Overview of enclosure Feature F at Site AWF-333/336 (view to E). 
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Figure 14. Overview of crew recording terrace Features I (background) and J (foreground) at 
Site AWF-333/336 with swale at right likely used for agriculture (view to N). 

Site AWF-354 
This site was originally recorded in 2010 as an agricultural complex with a possible burial 
feature and marker.  Feature A is a terrace constructed from modifying an outcrop.  Its function 
is uncertain and may be related to agriculture or temporary habitation.  Feature B consists of 
agricultural terraces, Feature C is a prominent rock cairn (likely a marker) and Feature D is a 
well constructed triangular mound which may represent a burial feature (Figure 15).  In 2011, 
the site was revisited and updated due to the changes in the APE.  Eleven additional features 
were identified and the Feature B agricultural terrace system was expanded to include five 
related terraces.  The additional features include two agricultural terraces (Features E and O) 
and nine rock mounds (Features F-N) which are likely agricultural but are in the vicinity of 
Feature D which may represent a burial based on its size and construction.  The site is located in 
a swale/sediment basin and adjacent ridgeline which would have provided a good location for 
agricultural pursuits.  Additional features are likely located on the ridge beyond the APE.   
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Figure 15. Overview west of Feature D mound at Site AWF-354 (view to W). 

Site AWF-358
This complex of 16 features represents agricultural and habitation activity.  The features include 
nine terraces (Features A, B, C, D, E, G, H, J, and K) with Features A, B, and C possibly 
associated with habitation due to their size and construction.  The massive retaining wall 
associated with Feature A terrace is reminiscent of a high status residence although its poor 
condition and steep slope of ‘a‘  flow on the back of the feature obscure its interpretation.  A 
large water worn stone (25 cm by 16 cm by 10 cm) located at the Feature A terrace retaining 
wall was the only cultural constituent observed at the site.  In addition to the terraces, the site 
also contains four clearing mounds (Features F, I, M, and N) and rock lined, cleared areas which 
appear to represent planting circles (Features L, O, and P).  Additional features are likely 
located beyond the APE corridor but time constraints prohibited exploration beyond the APE.  
The site is likely associated with nearby Site AWF-354 to the south. 

Site AWF-568 
This small habitation and agricultural complex is comprised of four features.  Features A is a U-
shaped wall while Features B, C, and D represent agricultural clearing mounds.  The site is 
located adjacent to a swale which would have provided a good location for agriculture.  
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Additional features were noted to the east beyond the APE, but this area was not examined in 
detail.  No cultural constituents were observed at the features.  The site is associated with 
nearby site complex AWF-333/336 to the northwest. 

Site 50-50-15-7026
This site was first identified and recorded during the 2010 fieldwork.  It was recorded as an 
agricultural and temporary habitation complex consisting of at least six features, however only 
two of them were recorded in detail as the remaining features were outside of the APE and time 
constraints did not allow for detailed recording of them.  Feature A is a terrace which may have 
been impacted by construction of the existing dirt access ranch road.  Feature B consists of two 
agricultural clearing mounds.  Additional features noted but not fully recorded include Feature 
C an agricultural clearing mound, Features D an enclosure remnant, Feature E a habitation 
terrace and Features F another enclosure remnant.  In 2011, the site was revisited and an 
additional feature was recorded; Feature G a C-shaped wall which appears to be associated 
with temporary habitation. 

Site AWF-2011 E
This newly identified and recorded single feature site consists of a circular alignment of p hoehoe
slabs located within a flat p hoehoe lava flow.  Five of the p hoehoe boulder slabs have been set on 
their ends while the remaining slabs forming the alignment are flat or tilted.  A relatively flat 
and cleared space is formed within the interior of the alignment measuring approximately 1.4 m 
north-south by 1.2 m east-west.  The feature is in poor to fair condition with the most intact 
portion of the alignment being on the east and northeast sides.  This would have provided 
shelter from the trade winds suggesting the feature may represent the remains of a C-shaped 
wall structure used for temporary habitation.  No cultural constituents were observed at the 
feature.

Site AWF-2011 F
This single feature site consists of a terrace with an L-shaped retaining wall.  The wall supports 
a cleared flat measuring approximately 3 m north-south by 4.5 m east west.  The eastern wall of 
the terrace is 60 cm high and may have served as a windbreak, while the southern side of the 
wall is flush with the terrace surface which is approximately 40 cm above the surrounding 
terrain.  The area has been disturbed by ranching activity and a number of boulders have been 
pushed by heavy equipment just south of the site.  The only cultural constituent observed was 
an historic saw blade located approximately 10 m southwest of the terrace.  The terrace could 
have been used for temporary habitation or possibly for agriculture. 

Site AWF-2011 G
This agricultural complex is comprised of seven features.  Features A and G are C-shaped rock 
alignments but due to their small size, rocky interior, and orientation appear to have functioned 
as agricultural planting locations.  Feature B is a small stone filled terrace that may have 
functioned as an activity area related to agriculture.  Features C, D, E, and F are modified 
outcrops which appear to be associated with agricultural clearing activity near the two 
drainages that extend through the site.  No midden or other cultural constituents were observed 
at any of the features. 
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Site AWF-2011 H
This habitation complex is composed of six features; Feature A is a C-shaped wall, Feature B is a 
lava tube, Feature C is a L-shaped wall with an adjoining cleared flat, Feature D is a stone 
mound, and Features E and F are stone filled terraces.  Constituents observed include shell 
midden, porites coral, water worn stones, basalt flakes, a basalt core and a coral abrader.  The 
site is located in an area of ‘a‘  lava outcrops in a densely vegetated area.  The most impressive 
feature at the site is the lava tube/shelter (Feature B) which contains shell midden, basalt 
artifacts, the coral abrader, porites coral fragments, water worn stones and charcoal fragments 
reflecting habitation use.  The entrance to the shelter is 5 m long with a maximum height of 1.5 
m (Figure 16).  Rock retaining walls and terracing is located just outside the entrance as well as 
within the shelter interior.  The C-shaped wall, L-shaped wall and stone filled terraces are 
interpreted as habitation features.  The stone clearing mounds function is uncertain but appears 
to be related to the clearing of the habitation features as there were no agricultural features 
noted in the site vicinity.  The site may be related to the agricultural mound complex of Site 
AWF-2011 I which is located approximately 50 m to the northeast. 

Figure 16. Overview of entrance to Feature B, lava tube/shelter at Site AWF-2011 H (view to 
NE). 
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Site AWF-2011 I
This agricultural complex consists of eight stone clearing mounds (Features A-H).  Three of the 
mounds are located on a finger ridge while the remaining mounds are located within a small 
swale which would have been a good location for agriculture.  No cultural constituents were 
observed within the mounds or site area.  It is likely associated with nearby sites AWF-2011 G 
approximately 50 m to the east and AWF-2011 H approximately 50 m to the southwest. 

Site AWF-2011 J 
This site consists of two temporary habitation features.  Feature A is a C-shaped wall with an 
adjacent boulder alignment and a few basalt flakes.  The C-shape measures 2.5 m by 3.0 m with 
its walls ranging in height from 10 to 50 cm.  The C-shape incorporates p hoehoe slabs some of 
which are set on their ends.  Feature B is a stone filled terrace measuring approximately 2.0 by 
1.0 m in size and is believed to be associated temporary habitation as there is no soil within or 
near the feature location.  No midden or artifacts were identified in the Feature B area.   

Site AWF-2011 K 
This habitation and agricultural complex consists of eight feature areas including an extensive 
lava tube system.  The site is located upon a lava flow ridgeline with dense vegetation.  Feature 
A is the main lava tube which extends southeast from its opening for at least 40 m.  The tube 
opening measures approximately 180 cm wide and 90 cm high (Figure 17).  Inside the Feature A 
lava tube at 4 m from the entrance is a tumbled wall which spans the width of the tube chamber 
and measures approximately 40 cm high (Figure 18).  The wall would have deterred entry into 
the cave and is suggestive of a burial or refuge cave feature.  The tube chamber was explored to 
the southeast for a distance of approximately 40 m but the lava tube continues beyond that 
point.  The only materials observed within the explored portions of the Feature A lava tube 
were the tumbled wall, a few pieces of porites coral fragments and some charcoal flecking.  It 
was decided to adjust the APE to the east of this site to avoid the archaeological and 
engineering challenges which would have occurred with regard to the lava tube system.  As 
such, the Feature A tube was not explored further as it is going to be avoided by the project.  
The following is a brief description of the remaining features which will be similarly avoided 
due to the shift of the revised APE to the east of the lava ridge. 

Feature B is a smaller lava tube with two entrances which is located 3.5 m northwest of the 
larger Feature A lava tube.  From the entrances, Feature B extends to the northwest for 4-5 m at 
which point the tube chamber terminates.  The northern entrance is 1.4 m wide and 80 cm high 
while the southern entrance is 60 cm wide and only 30 cm high.  There is a large amount of 
boulder and cobble rubble at the north entrance suggesting that it may have been formerly 
filled in.  No cultural constituents were observed within the Feature B lava tube.  Feature C is a 
small lava tube with a piled stone terrace at the entrance.  The lava tube chamber is small 
measuring 3 m by 2 m by 80 cm high with an unidentifiable piece of marine shell midden and 
two fragments of porites coral being present.  Feature D is a stone filled terrace whose wall is 3.6 
m long and 65-80 cm high with a cleared flat to the west measuring 3.4 m by 4.0 m.  Features E, 
F and G are stone clearing mounds which appear to be related to agriculture.  Feature H is a 
small lava tube or lava blister with piled stones at the entrance, its function is uncertain as it is 
too small for a living space but may have been a storage feature.  The site is related to nearby 
site AWF-169/2011 L to the east.  
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Figure 17. Overview of lava tube entrance (Feature A) at Site AWF-2011 K (view to S). 

Figure 18. View of interior of Feature A lava tube showing rock wall beyond entrance at Site 
AWF-2011 K (view to S). 
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Site AWF-2011 M 
This habitation and agricultural complex is comprised of seven features and is associated with 
nearby Site AWF-312 to the east.  Feature A is a C-shaped wall represents a temporary 
habitation feature associated with adjacent agricultural activity.  Features B and D are stone 
clearing mounds and Feature C is a modified outcrop, with all three features located along a 
seasonal drainage which would have provided a water source for cultivation.  Features E, F, 
and G are terraces which are associated with agriculture and habitation.  The most impressive 
terrace is Feature E which incorporates a natural bedrock outcrop along its east and southeast 
retaining wall which is a meter above the surrounding terrain and intermittent drainage to the 
east of the terrace.  The terrace retains a flat soil filled area which measures 4.8 m east-west by 
5.3 m north-south and would have been an excellent location for habitation or agricultural 
pursuits (Figure 19).  No cultural constituents were observed on Feature E terrace.  The Feature 
F terrace is located mauka and east of Feature E and has been impacted by the construction of 
the dirt access ranch road.  Although difficult to discern due to its impacts, Feature F appears to 
be agriculturally related due to its proximity to the drainage/swale.  Feature G is a small stone 
filled terrace located across the drainage/swale from Feature F and also appears to be 
agriculturally related.  No cultural materials were observed at terrace Features G or F. 

Figure 19. Overview of terrace Feature E at Site AWF-2011 M (view to SE). 
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Site AWF-2011 N 
This single feature site consists of the disturbed remains of an L-shaped wall.  The dirt access 
road is located adjacent and east of the feature which likely represents the structural remains of 
and which likely represents a former enclosure or walled terrace which was impacted during 
the road construction.  The wall is core-filled and measures 2.2 m long by 2.2 m wide being 50-
90 cm thick and 20-70 cm high above the ground surface.  The flat interior remnant of the 
structure measures 2.4 m by 2.3 m.  Although disturbed along its eastern edge, the remaining 
portion of the feature is in relatively good condition.  A fragment of branch coral was identified 
in the disturbed eastern portion of the feature which is believed to represent the remains of a 
habitation feature.  

Site AWF-2011 O 
This site consists of a terrace reflecting temporary habitation or agricultural use.  It is located on 
a finger ridge and constructed by rough stacking and piling of boulders and cobbles on its 
down slope western edge to retain a level soil area behind it to the east.  The terrace retaining 
wall is 40 to 75 cm high with the terrace flat being 4.2 m long by 2.0 m wide.  The terrace is 
divided by an east-west rock alignment forming an upper section to the north and a slightly 
lower section to the south.  No midden or other cultural constituents were observed at the site. 

Site AWF-2011 P 
This complex consists of two features which appear to represent the disturbed remains of a high 
status residential structure or possibly a ceremonial complex.  The site is located on a lava ridge 
with a prominent overlook of the surrounding area.  Feature A is a large U-shaped wall 
remnant which is located on the ridge crest.  Active cattle watering features are located on 
either side of the ridge. The U-shaped wall is in three disturbed segments which incorporate 
bedrock escarpments from the ridge into its construction.  It opens to the southeast and the 
interior measures approximately 12 m long by 6 m wide.  The wall is very disturbed with much 
of it having tumbled or have been removed for reuse.  However, the intact sections of the wall 
are fairly massive being 1.2 m thick and nearly a meter high with faced sections.  A large water 
worn cobble (Artifact 1) measuring 45 cm long by 28 cm wide and 12 cm thick was noted 
adjacent and east of the wall and may represent a former upright stone.  Two smaller water 
worn stones and shell midden were also noted at the feature.   

Feature B is a sealed cupboard which is incorporated into the bedrock forming the Feature A 
wall.  The cupboard measures approximately 1.3 to 1.8 m deep with a width of 80 cm and a 
height of 30 to 50 cm.  Within the cupboard is a bowl shaped wooden artifact (Artifact 2) with 
rough axe-like hew marks (Figure 20).  The artifact measures approximately 45 cm long by 15-20 
cm wide with the carved out portion measuring 25 cm long by 12-14 cm wide and 7-9 cm deep.  
The artifact was the only cultural material observed within the cupboard feature.  The wooden 
artifact and feature area were previously shown to the crew by ‘Ulupalakua ranch staff during 
the 2010 fieldwork at which time it was outside the APE.  Although the site has been heavily 
disturbed, its setting on the prominent ridgeline along with its construction and the presence of 
unique artifacts suggest the site had a ceremonial or high status function unlike the typical 
agricultural or temporary habitation features present in the project area. 
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Figure 20. Close-up of Artifact 2 (wood bowl) from Feature B cupboard at Site AWF-2011 P.  

Site AWF-2011 Q 
This single feature site consists of a rectangular stone walled enclosure (Figure 21).  It measures 
approximately 6 m north-south by 4.5 m east-west with walls averaging a meter thick and 
maximum height of 1.2 m.  The interior of the enclosure is dirt filled with the wall interior being 
well stacked and faced in sections.  The wall construction is core filled with larger cobbles and 
boulders on the exterior and smaller cobbles and pebbles filling the wall interior.  Pockets of 
ashy soil were noted in the interior although no hearth feature was observed.  A piece of porites
coral and a few water worn boulders were noted at the feature.  The feature appears to 
represent a habitation structure based on the dark stained and ashy soil within the enclosure.  It 
is located approximately 30 m southeast of the southernmost feature (Feature OO) at the 
extensive habitation and agricultural complex of Site 50-50-15-6906 and is likely associated with 
the features at the southern end of this complex. 
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Figure 21. Site AWF-2011 Q enclosure with Pu‘u H k kano cinder cone in background (view 
to W). 

3.4 SUMMARY OF RESOURCES RECORDED

A total of 264 sites were recorded during the 2010 and 2011 fieldwork for the Auwahi Wind 
Farm Project (Shapiro et al 2011).  Some of these represent individual features while others 
consist of feature complexes (related features in proximity to each other or on the same 
landform).  Of these, portions of 161 sites or feature complexes, composed of more than 638 
individual features, are located within or immediately adjacent to the revised APE.   

The features within the site areas represent a variety of resource types which can be grouped by 
functional category.  These include:

Agricultural 
Animal Husbandry 
Burial
Ceremonial



DRAFT — Supplemental Report to the Archaeological Inventory Survey  
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 36 

Habitation
Ranching
Transportation

A tabulation of all of these resources is presented in Table 2; and Figures 22-39 depict the 
distribution of these resources.  Appendix A presents individual site and feature forms and 
Appendix B presents a comprehensive data table for the attributes recorded at these newly 
recorded resources.  The reader is referred to Appendix B and Appendix C in the Auwahi AIS 
report (Shapiro et al. 2011) for details regarding the sites and features which were recorded in 
2010 for which no updated recording was required in 2011.  It must be noted that many of the 
larger site complexes can have features reflecting more than one function (e.g., Site XX contains 
habitation, agricultural, and ceremonial features).  In Table 4, sites listed as “in” have some (but 
not necessarily all) features located within the revised APE; those listed as “out” have no 
features within the revised APE.   

Table 2. Listing of Sites and Features in the Revised APE 

W
in
d
Fa
rm

Site Number
(50 50 or AWF )

Site Type Function
No. of

Features
6820 Complex Agriculture / Habitation / Uncertain 6
6821 Complex Agriculture / Habitation / Transportation / Uncertain 7
6827 Complex Agriculture / Burial / Habitation / Uncertain 23
6828 Wall Agriculture / Ranching 1
6829 Complex Habitation 2
6832 Complex Agriculture 2
6833 Complex Agriculture / Habitation / Uncertain 1
6834 Complex Agriculture / Habitation 4
6837 Wall Uncertain 1

169/2011 L Complex Agriculture / Habitation / Uncertain 7
6857 Complex Agriculture / Habitation / Uncertain 7

312 Complex Agriculture / Ceremonial / Habitation / Uncertain 15
316 Complex Agriculture / Habitation 1
318 Complex Agriculture / Habitation 6

6892 Complex Agriculture / Habitation 8
6893 Complex Agriculture 2
6894 Complex Burial / Habitation / Uncertain 2

325 U Shaped Wall Habitation 1
6895 Complex Agriculture / Habitation / Uncertain 16

327 Complex Habitation 3
6896 Complex Agriculture / Habitation 12
6897 Complex Agriculture / Habitation 9
6898 Complex Agriculture / Habitation / Uncertain 8

333/336 Complex Agriculture / Burial / Ceremonial / Habitation / Uncertain 10
6899 Complex Agriculture / Habitation / Uncertain 4
6904 Complex Agriculture / Burial / Habitation / Uncertain 12

358 Complex Agriculture / Habitation / Uncertain 13
6906 Complex Agriculture / Habitation / Uncertain 29
6909 Complex Agriculture / Burial / Habitation / Uncertain 8
6910 Complex Agriculture / Habitation / Uncertain 29
6918 Complex Habitation / Uncertain 4
6919 Complex Agriculture / Habitation / Uncertain 4
6920 Wall Habitation 1
6921 Complex Agriculture / Burial / Uncertain 1
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W
in
d
Fa
rm

Site Number
(50 50 or AWF )

Site Type Function
No. of

Features
6922 Complex Agriculture / Burial 2
6923 Complex Agriculture / Burial / Habitation / Uncertain 5
6924 Complex Agriculture / Habitation / Uncertain 7

568 Complex Agriculture / Habitation 3
6929 Complex Habitation / Uncertain 2
6930 Complex Agriculture/ Burial / Uncertain 18
6989 Complex Agriculture / Uncertain 3
7026 Complex Agriculture / Habitation / Uncertain 6
7027 Complex Agriculture 1
7028 Complex Agriculture 2
7029 Complex Agriculture / Uncertain 2
7030 Complex Uncertain 1
7031 Modified Outcrop Agriculture 1
7032 Wall Uncertain 1
7033 Terrace Agriculture 1
7035 Complex Agriculture / Burial 5
7036 Complex Agriculture 2
7037 Complex Agriculture 2
7038 Complex Agriculture 3
7039 Platform Uncertain 1
7040 Stone Mound Agriculture 1
7041 Complex Agriculture / Burial / Habitation 3
7042 Complex Habitation / Uncertain 6

2011 E Alignment Uncertain 1
2011 F Terrace Agriculture / Habitation 1
2011 G Complex Agriculture 7
2011 J Complex Habitation 1
2011 K Complex Agriculture / Burial / Habitation / Uncertain 3
2011 M Complex Agriculture / Habitation / Uncertain 6
2011 N L Shaped Wall Habitation 1
2011 O Terrace Agriculture / Habitation 1
2011 P Complex Ceremonial / Habitation 2
2011 Q Enclosure Habitation 1

TOTAL No. of SITES = 67 TOTAL FEATURES = 361

P
pa

ka
Ro

ad

6937 Complex Agriculture 2
6938 Complex Agriculture / Habitation / Ranching / Uncertain 17
6939 Complex Agriculture / Habitation / Uncertain 4
6940 Complex Agriculture / Habitation / Ranching / Uncertain 8
6941 Complex Agriculture / Habitation 3
6942 Wall Ranching 1
6946 Wall Ranching 1
6947 Wall Uncertain 1
6948 Wall Ranching 1
6949 Wall Ranching 1
6956 Enclosure Ranching 1
6957 Complex Uncertain 2
6958 Wall Ranching 1
6959 Complex Ranching / Uncertain 2
6960 Wall Ranching 1
6961 Wall Ranching 1
6962 Complex Agriculture 1
6963 Wall Ranching 1
6965 Wall Ranching 1
6966 Cast Iron Tank Ranching 1
6967 Complex Agriculture / Ranching 2
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P
pa

ka
Ro

ad
Site Number
(50 50 or AWF )

Site Type Function
No. of

Features
6968 Complex Agriculture 3
6969 Wall Ranching 1
6970 Wall Ranching 1
6971 Wall Uncertain 1
6972 Complex Habitation 1
6974 Wall Habitation 1
6975 Complex Ranching / Uncertain 1
6976 Complex Habitation 2
6977 Wall Ranching 1
6978 Wall Ranching 1
6980 Wall Ranching 1
7014 Complex Agriculture 12
7015 Complex Agriculture 6
7016 Complex Agriculture / Habitation / Uncertain 21
7017 Complex Agriculture / Ceremonial / Habitation / Uncertain 4
7018 Wall Ranching 1
7019 Complex Agriculture / Habitation / Uncertain 6
7020 Complex Agriculture / Habitation 3
7021 Complex Agriculture 3
7022 Complex Agriculture / Habitation / Uncertain 9
7023 Barbed Wire Fence Ranching 1
7024 Complex Agriculture / Habitation / Ranching 3
7025 Complex Agriculture / Uncertain 2
7044 Terrace Uncertain 1
7045 Complex Agriculture / Habitation 2
7046 Enclosure Uncertain 1
7047 Wall Ranching 1
7048 Modified Outcrop Uncertain 1
7049 Complex Habitation 1
7050 Complex Habitation 2
Total No. of SITES = 51 TOTAL FEATURES = 147

G
en

er
at
or

Ti
e
Li
ne

6865 Complex Agriculture / Uncertain 7
6867 Wall Ranching 1
6874 Wall Ranching 1
6876 Wall Ranching 1
6877 Complex Agriculture /Ranching 5
6878 Complex Agriculture 1
6879 Wall Ranching 1
6880 Complex Ranching 1
6881 Complex Agriculture / Habitation / Ranching / Uncertain 3
6882 Complex Agriculture /Ranching 3
6979 Complex Agriculture / Habitation 13
6981 Wall Uncertain 1
6982 Wall Uncertain 1
6983 Complex Agriculture / Uncertain 11
6984 Complex Agriculture / Habitation 8
6985 Complex Agriculture / Burial / Habitation / Uncertain 20
6986 Wall Uncertain 1
6987 Complex Agriculture / Habitation / Uncertain 7
6988 Complex Agriculture / Habitation / Ranching / Uncertain 14
6995 Complex Agriculture 1
6996 Stone Mound Agriculture 1
6997 Modified Outcrop Agriculture 1
6998 Modified Outcrop Uncertain 1
6999 Complex Agriculture 2
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G
en

er
at
or

Ti
e
Li
ne

Site Number
(50 50 or AWF )

Site Type Function
No. of

Features
7000 Wall Agriculture 1
7001 Stone Mound Agriculture 1
7002 Stone Mound Agriculture 1
7003 Stone Mound Agriculture 1
7004 Complex Agriculture 3
7005 Terrace Agriculture 1
7006 Stone Mound Agriculture 1
7008 Stone Mound Agriculture 1
7009 Complex Agriculture 2
7010 Complex Agriculture 1
7011 Complex Ranching 1
7012 Complex Agriculture 1
7013 Platform Ranching 1

2011 B Stone Mound Agriculture / Ranching 1
2011 C Stone Mound Agriculture / Ranching 1
2011 D Barbed Wire Fence Agriculture / Ranching 1

TOTAL No. of SITES = 40 TOTAL FEATURES = 125

Pi
‘il
an

i
H
ig
hw

ay

6991 Wall Ranching 1
6992 Complex Burial / Uncertain 3
6994 Complex Agriculture / Ranching 1
TOTAL No. of SITES = 3 TOTAL FEATURES = 5
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Figure 22. Over all map of Wind Farm.
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Figure 23. Site location map of northern portion of Wind Farm.
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Figure 24. Site location map of central portion of Wind Farm. 
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Figure 25. Site location map of southern portion of Wind Farm. 
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Figure 26. Site location map of Interconnection Substation and NW End of Generator-Tie 
Line.
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Figure 27. Site location map of Substation Access Road and Generator-Tie Line near Kula 
Highway.
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Figure 28. Site location map of Generator-Tie Line section between Figures 17 and 19.
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Figure 29. Site location map of Generator-Tie Line section between Figures 18 and 20.
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Figure 30. Site location map of Generator-Tie Line section between Figures 19 and 21.
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Figure 31. Site location map of Generator-Tie Line section between Figures 20 and 22.
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Figure 32. Site location map of Generator-Tie Line section between Figures 21 and 23.
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Figure 33. Site location map of southeastern end of Generator-Tie Line.
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Figure 34. Site location map of northwestern end of P paka Road.
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Figure 35. Site location map of P paka Road between Figures 24 and 26.
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Figure 36. Site location map of P paka Road between Figures 25 and 27.
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Figure 37. Site location map of P paka Road between Figures 26 and 28.
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Figure 38. Site location map of P paka Road between Figures 27 and 29.
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Figure 39. Site location map of eastern end of P paka Road.
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4.0 SIGNIFICANCE ASSESSMENTS 

The National Historic Preservation Act of 1966 (as amended) authorizes the Secretary of Interior 
to expand and maintain a National Register of Historic Places (NRHP) that contains a listing of 
districts, sites, buildings, structures and objects significant in American history, architecture, 
archaeology, engineering and culture.  A property may be listed in the NRHP if it meets criteria 
for evaluation defined in 36 CFR §60.4:  

The quality of significance in American history, architecture, archeology, 
engineering, and culture is present in districts, sites, buildings, structures, and 
objects that possess integrity of location, design, setting, materials, workmanship, 
feeling, and association, and 

(a) That are associated with events that have made a significant contribution 
to the broad patterns of our history; or 

 (b) That are associated with the lives of persons significant in our past; or 

 (c) That embody the distinctive characteristics of a type, period, or method of 
construction, or that represent the work of a master, or that possess high artistic 
values, or that represent a significant and distinguishable entity whose 
components may lack individual distinction; or 

 (d) That have yielded, or may be likely to yield, information important in 
prehistory or history. 

The State of Hawai‘i recognizes the above criteria under HRS §13-275-6, and has also added a 
fifth Hawai‘i Register of Historic Places (HRHP) significance criterion to the evaluation process: 

(e) That have an important value to the Native Hawaiian people or to 
another ethnic group of the State due to associations with cultural practices once 
carried out or still carried out, at the property or due to associations with 
traditional beliefs, events or oral accounts – these associations being important 
to the group’s history and cultural identity.  

All archaeological sites recorded in 2010, including all sites within the current APE and those 
sites now outside the current APE have been assessed for significance.   

All of the resources have been assessed as significant based on criterion D – that have either 
yielded or have the potential to yield information important to the history of Auwahi 
specifically and more generally for the moku of Kahikinui and the entire island of Maui.  In 
addition, three sites appear to be significant because of the high degree of workmanship in their 
construction (criterion C); these are sites 6843, 6913, and 6956.  Finally, 39 of these sites appear 
to be culturally important because they contain human burials, are suspected to contain human 
burials, or appear to be ceremonial sites (criterion E); these are 6813, 6819, 6821, 6825, 6835, 6838, 
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6840, 6843, 6849, 6850, 6864, 6904, 6906, 6908, 6815, 6827, 6890, 6894, 6909, 6912, 6921, 6922, 6923, 
6931, 6936, 6951, 6953, 6954, 6985, 6992, 6993, 7017, 7035, 7041, AWF-312, AWF-333/336, AWF-
568, AWF-2011 K, and AWF-2011 P.  The significance assessments are summarized in Table 3. 

Table 3. Significance Assessments of Sites 

SIHP No.
(50 50 )

Field No.
(AWF )

In / Out
of APE

Project Area
Site/Feature
Type

Possible Function Significance

6813 037/038/040/041 Out Wind Farm Complex
Agriculture / Burial / Habitation /
Uncertain

D, E

6814 042 Out Wind Farm Lava Tube Habitation D

6815 045 In Wind Farm Complex
Ceremonial / Habitation /
Transportation

D, E

6816 067/068 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6817 069 In Wind Farm C Shaped Wall Habitation D

6818 070 In Wind Farm Wall Ranching D

6819 071/252/253 Out Gen Tie Line Complex Burial / Uncertain D, E

6820 089 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6821 091/092/093 In Wind Farm Complex
Agriculture / Habitation /
Transportation / Uncertain

D, E

6822 095 In Wind Farm Wall Agriculture / Uncertain D

6823 096 In Wind Farm Complex Agriculture / Habitation D

6824 098 Out Wind Farm Complex
Agriculture / Animal Husbandry /
Habitation / Uncertain

D

6825 100 Out Wind Farm Complex Ceremonial / Habitation / Uncertain D, E

6826 102 Out Wind Farm Complex
Agriculture / Transportation /
Uncertain

D

6827 106/108 In Wind Farm Complex
Agriculture / Burial / Habitation /
Uncertain

D, E

6828 107 In Wind Farm Wall Agriculture / Ranching D

6829 109 In Wind Farm Terrace Habitation D

6830 129 In Wind Farm C Shaped Wall Agriculture / Habitation D

6831 133 Out Wind Farm Stone Mound Uncertain D

6832 141 In Wind Farm Complex Agriculture D

6833 142 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6834 143 In Wind Farm Complex Agriculture / Habitation D

6835 145 Out Wind Farm Lava Tube Burial / Uncertain D, E

6836 155 In Wind Farm Complex Agriculture / Habitation D

6837 166 In Wind Farm Wall Uncertain D

6838 167/557 In Wind Farm Complex
Agriculture / Burial / Habitation /
Uncertain

D, E

6839 168 Out Wind Farm Complex Agriculture D

6840 176 Out Wind Farm Complex
Agriculture / Animal Husbandry /
Ceremonial / Habitation / Uncertain

D, E

6841 180/546 In Wind Farm Complex Agriculture / Habitation D

6842 181 In Wind Farm Complex Agriculture / Habitation D

6843 182/184 In Wind Farm Complex Ceremonial / Habitation / Uncertain C, D, E

6844 183/185 Out Wind Farm Complex Habitation / Uncertain D

6845 186 In Wind Farm C Shaped Wall Habitation D

6846 187 Out Wind Farm Terrace Habitation D
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SIHP No.
(50 50 )

Field No.
(AWF )

In / Out
of APE

Project Area
Site/Feature
Type

Possible Function Significance

6847 188 Out Wind Farm Enclosure Habitation D

6848 190/310 In Wind Farm Complex Habitation / Uncertain D

6849 194 Out Wind Farm Terrace Ceremonial D, E

6850 195 Out Wind Farm Complex
Agriculture / Ceremonial /
Habitation / Uncertain

D, E

6851 197 Out Wind Farm Complex Habitation D

6852 198/199 Out Wind Farm Complex Agriculture / Habitation / Uncertain D

6853 200 Out Wind Farm Complex Agriculture / Habitation D

6854 202 Out Wind Farm Complex Agriculture / Habitation / Uncertain D

6855 204 Out Wind Farm Complex Agriculture / Habitation D

6856 207 Out Wind Farm L Shaped Wall Habitation D

6857 208 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6858 209 Out Wind Farm Complex Agriculture / Habitation D

6859 211 Out Wind Farm Complex Agriculture / Habitation D

6860 212 In Wind Farm Complex Agriculture / Uncertain D

6861 213 In Wind Farm Complex Agriculture / Uncertain D

6862 214 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6863 215 In Wind Farm Complex
Agriculture / Animal Husbandry /
Habitation / Transportation /
Uncertain

D

6864 216 In Wind Farm Complex Ceremonial / Habitation / Uncertain D, E

6865 247 In Gen Tie Line Complex Agriculture / Uncertain D

6866 249 In Gen Tie Line Complex Agriculture / Habitation D

6867 250 In Gen Tie Line Wall Ranching D

6868 251 Out Gen Tie Line Wall Agriculture D

6869 254 Out Gen Tie Line Complex Habitation D

6870 255 Out Gen Tie Line Complex Agriculture D

6871 256 Out Gen Tie Line Complex Agriculture / Habitation D

6872 258/259 Out Gen Tie Line Complex
Agriculture / Habitation / Ranching /
Uncertain

D

6873 260/261 Out Gen Tie Line Complex Habitation / Uncertain D

6874 262/263 In Gen Tie Line Wall Ranching D

6875 264 Out Gen Tie Line Lava Tube Habitation D

6876 265 In Gen Tie Line Wall Ranching D

6877 266 In Gen Tie Line Complex Agriculture / Ranching D

6878 267 In Gen Tie Line Stone Mound Agriculture D

6879 268 In Gen Tie Line Wall Ranching D

6880 269 In Gen Tie Line Complex Ranching D

6881 270/271 In Gen Tie Line Complex Agriculture / Ranching / Uncertain D

6882 273/362 In Gen Tie Line Complex Agriculture / Ranching D

6883 274/275 Out Gen Tie Line Complex Agriculture / Uncertain D

6884 276 Out Gen Tie Line Stone Mound Agriculture / Ranching D

6885 277 Out Gen Tie Line Stone Mound Agriculture D

6886 297 Out Wind Farm Complex Habitation D

6887 305 In Wind Farm Complex Habitation / Uncertain D

6888 306 In Wind Farm U Shaped Wall Habitation D
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SIHP No.
(50 50 )

Field No.
(AWF )

In / Out
of APE

Project Area
Site/Feature
Type

Possible Function Significance

6889 307 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6890 308 Out Wind Farm Complex Burial / Habitation / Uncertain D, E

6891 309 In Wind Farm Complex Agriculture / Transportation D

6892 322 In Wind Farm Complex Agriculture / Habitation D

6893 323 In Wind Farm Complex Agriculture D

6894 324 In Wind Farm Complex Burial / Habitation / Uncertain D, E

6895 326 In Wind Farm Complex Agriculture / Habitation D

6896 329 In Wind Farm Complex Agriculture / Habitation D

6897 331 In Wind Farm Complex Agriculture / Habitation D

6898 332 In Wind Farm Complex Agriculture / Uncertain D

6899 335 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6900 346 Out Wind Farm C Shaped Wall Habitation D

6901 349 In Wind Farm C Shaped Wall Habitation D

6902 351 Out Wind Farm Complex Agriculture / Habitation D

6903 353 In Wind Farm Complex Habitation / Uncertain D

6904 354 In Wind Farm Complex Agriculture / Burial / Uncertain D, E

6905 356/361 Out Wind Farm Complex Habitation D

6906 359/488 In Wind Farm Complex
Agriculture / Ceremonial /
Habitation / Uncertain

D, E

6907 367 Out Wind Farm Complex Agriculture / Habitation / Uncertain D

6908 391 Out Wind Farm Complex
Agriculture / Ceremonial /
Habitation / Uncertain

D, E

6909 395 398 In Wind Farm Complex
Agriculture / Burial / Habitation /
Uncertain

D, E

6910 423 thru 430 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6911 440 Out Wind Farm Complex Habitation D

6912 441 Out Wind Farm Complex Agriculture / Burial / Uncertain D, E

6913 442 Out Wind Farm Complex Agriculture / Habitation / Uncertain C, D

6914 443 Out Wind Farm Wall Agriculture D

6915 445 Out Wind Farm Complex Uncertain D

6916 468 Out Wind Farm Complex Agriculture / Habitation / Uncertain D

6917 480/481 In Wind Farm Complex Agriculture / Habitation D

6918 489/491 In Wind Farm Complex Habitation / Uncertain D

6919 495 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6920 499 In Wind Farm Wall Habitation D

6921 501 In Wind Farm Complex Agriculture / Burial / Uncertain D, E

6922 502 In Wind Farm Complex Agriculture / Burial D, E

6923 503 In Wind Farm Complex
Agriculture / Burial / Habitation /
Uncertain

D, E

6924 544 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6925 559 In Wind Farm Complex Agriculture / Habitation / Uncertain D

6926 560 Out Wind Farm Complex Agriculture D

6927 564 Out Wind Farm U Shaped Wall Habitation D

6928 582 Out Wind Farm C Shaped Wall Agriculture D

6929 583 In Wind Farm Complex Habitation / Uncertain D

6930 584 In Wind Farm Complex Agriculture / Uncertain D
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SIHP No.
(50 50 )

Field No.
(AWF )

In / Out
of APE

Project Area
Site/Feature
Type

Possible Function Significance

6931 585 Out P paka Road Complex Ceremonial / Habitation / Ranching D, E

6932 586 Out P paka Road Complex Agriculture D

6933 587 Out P paka Road Complex
Agriculture / Animal Husbandry /
Habitation / Uncertain

D

6934 588 Out P paka Road Complex Agriculture / Uncertain D

6935 589 Out P paka Road Enclosure Ranching D

6936 590/596 Out P paka Road Complex
Agriculture / Burial / Habitation /
Ranching / Uncertain

D, E

6937 591 In P paka Road Complex Agriculture D

6938 592 In P paka Road Complex
Agriculture / Habitation / Ranching /
Uncertain

D

6939 593 In P paka Road Complex Agriculture / Habitation / Uncertain D

6940 594 In P paka Road Complex Agriculture / Habitation D

6941 595 In P paka Road Complex Agriculture / Habitation D

6942 597 In P paka Road Wall Ranching D

6943 598 Out P paka Road Complex Ranching / Uncertain D

6944 599 Out P paka Road Wall Ranching D

6945 600 Out P paka Road Wall Uncertain D

6946 601 In P paka Road Wall Ranching D

6947 602 Out P paka Road Wall Uncertain D

6948 603 In P paka Road Wall Uncertain D

6949 604 In P paka Road Wall Ranching D

6950 605 In P paka Road Wall Ranching D

6951 2010 A Out Wind Farm Complex Burial / Habitation / Uncertain D, E

6952 2010 B In Wind Farm
Overhang
Shelter

Habitation D

6953 2010 C In Wind Farm Complex Burial D, E

6954 2010 D Out Wind Farm Complex Burial D, E

6955 2010 E Out Wind Farm Terrace Agriculture D

6956 2010 F In P paka Road Enclosure Ranching C, D

6957 2010 G In P paka Road Complex Uncertain D

6958 2010 H In P paka Road Wall Ranching D

6959 2010 I In P paka Road Complex Ranching / Uncertain D

6960 2010 J In P paka Road Wall Ranching D

6961 2010 K In P paka Road Wall Ranching D

6962 2010 L In P paka Road Complex Agriculture D

6963 2010 M In P paka Road Wall Ranching D

6964 2010 N Out P paka Road Enclosure Habitation D

6965 2010 O In P paka Road Wall Ranching D

6966 2010 P In P paka Road Cast Iron Tank Ranching D

6967 2010 Q In P paka Road Complex Agriculture / Ranching D

6968 2010 R In P paka Road Complex Agriculture D

6969 2010 S In P paka Road Wall Ranching D

6970 2010 T In P paka Road Wall Ranching D

6971 2010 U In P paka Road Wall Uncertain D

6972 2010 V In P paka Road Complex Habitation D
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SIHP No.
(50 50 )

Field No.
(AWF )

In / Out
of APE

Project Area
Site/Feature
Type

Possible Function Significance

6973 2010 W Out P paka Road Enclosure Habitation D

6974 2010 X In P paka Road Wall Habitation D

6975 2010 Y In P paka Road Complex Ranching / Uncertain D

6976 2010 Z In P paka Road Complex Habitation / Uncertain D

6977 2010 AA In P paka Road Wall Ranching D

6978 2010 BB In P paka Road Wall Ranching D

6979
2010 CC
Gen Tie Line

In Gen Tie Line Complex Agriculture / Habitation D

6980 2010 CC P paka In P paka Road Wall Ranching D

6981 2010 DD In Gen Tie Line Wall Uncertain D

6982 2010 EE In Gen Tie Line Wall Uncertain D

6983 2010 FF In Gen Tie Line Complex Agriculture / Uncertain D

6984 2010 GG In Gen Tie Line Complex Agriculture / Habitation D

6985 2010 HH In Gen Tie Line Complex Agriculture / Burial / Uncertain D, E

6986 2010 II In Gen Tie Line Wall Uncertain D

6987 2010 JJ In Gen Tie Line Complex Agriculture / Habitation / Uncertain D

6988 2010 KK In Gen Tie Line Complex Agriculture / Habitation / Uncertain D

6989 2010 LL In Wind Farm Complex Agriculture / Uncertain D

6990 2010 MM Out Wind Farm Complex Habitation / Uncertain D

6991 2010 NN In
Pi`ilani
Highway

Wall Ranching D

6992 2010 OO In
Pi`ilani
Highway

Complex
Agriculture / Burial / Ranching /
Uncertain

D, E

6993 2010 PP Out
Pi`ilani
Highway

Complex Agriculture / Burial / Uncertain D, E

6994 2010 QQ In
Pi`ilani
Highway

Complex Agriculture / Ranching D

6995 2010 RR In Gen Tie Line Complex Agriculture D

6996 2010 SS In Gen Tie Line Stone Mound Agriculture D

6997 2010 TT In Gen Tie Line
Modified
Outcrop

Agriculture D

6998 2010 UU In Gen Tie Line
Modified
Outcrop

Uncertain D

6999 2010 VV In Gen Tie Line Complex Agriculture D

7000 2010 WW In Gen Tie Line Wall Agriculture D

7001 2010 XX In Gen Tie Line Stone Mound Agriculture D

7002 2010 YY In Gen Tie Line Stone Mound Agriculture D

7003 2010 ZZ In Gen Tie Line Stone Mound Agriculture D

7004 2010 AAA In Gen Tie Line Complex Agriculture D

7005 2010 BBB In Gen Tie Line Terrace Agriculture D

7006 2010 CCC In Gen Tie Line Stone Mound Agriculture D

7007 2010 DDD In Gen Tie Line Cleared Area Agriculture D

7008 2010 EEE In Gen Tie Line Stone Mound Agriculture D

7009 2010 FFF In Gen Tie Line Complex Agriculture D

7010 2010 GGG In Gen Tie Line Complex Agriculture D

7011 2010 HHH In Gen Tie Line Complex Ranching D

7012 2010 III In Gen Tie Line Complex Agriculture D

7013 2010 JJJ In Gen Tie Line Platform Ranching D
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SIHP No.
(50 50 )

Field No.
(AWF )

In / Out
of APE

Project Area
Site/Feature
Type

Possible Function Significance

7014 2010 KKK In P paka Road Complex Agriculture D

7015 2010 LLL In P paka Road Complex Agriculture D

7016 2010 MMM In P paka Road Complex Agriculture / Habitation / Uncertain D

7017 2010 NNN In P paka Road Complex
Agriculture / Ceremonial /
Habitation / Uncertain

D, E

7018 2010 OOO In P paka Road Wall Ranching D

7019 2010 PPP In P paka Road Complex Agriculture / Habitation / Uncertain D

7020 2010 QQQ In P paka Road Complex Agriculture / Habitation D

7021 2010 RRR In P paka Road Complex Agriculture D

7022 2010 SSS In P paka Road Complex Agriculture / Habitation / Uncertain D

7023 2010 TTT In P paka Road
Barbed Wire
Fence

Ranching D

7024 2010 UUU In P paka Road Complex Agriculture / Habitation / Ranching D

7025 2010 VVV In P paka Road Complex Agriculture / Uncertain D

7026 2010 WWW In Wind Farm Complex Agriculture / Habitation / Uncertain D

7027 2010 AAAA In Wind Farm Complex Agriculture D

7028 2010 BBBB In Wind Farm Complex Agriculture D

7029 2010 CCCC In Wind Farm Complex Agriculture / Uncertain D

7030 2010 DDDD In Wind Farm Complex Uncertain D

7031 2010 EEEE In Wind Farm
Modified
Outcrop

Agriculture D

7032 2010 FFFF In Wind Farm Wall Uncertain D

7033 2010 GGGG In Wind Farm Terrace Agriculture D

7034 2010 HHHH Out Wind Farm Complex Agriculture D

7035 2010 IIII In Wind Farm Complex Agriculture / Burial D, E

7036 2010 JJJJ In Wind Farm Complex Agriculture D

7037 2010 KKKK In Wind Farm Complex Agriculture D

7038 2010 LLLL In Wind Farm Complex Agriculture D

7039 2010 MMMM In Wind Farm Platform Uncertain D

7040 2010 NNNN In Wind Farm Stone Mound Agriculture D

7041 2010 OOOO In Wind Farm Stone Mound Agriculture / Burial / Habitation D, E

7042 2010 PPPP In Wind Farm Complex Habitation / Uncertain D

7043 M kena 1 Out P paka Road Enclosure Habitation D

7044 M kena 2 In P paka Road Terrace Uncertain D

7045 M kena 3 In P paka Road Complex Agriculture / Habitation / Uncertain D

7046 M kena 4 In P paka Road Enclosure Uncertain D

7047 M kena 5 In P paka Road Wall Ranching D

7048 M kena 6 In P paka Road
Modified
Outcrop

Uncertain D

7049 M kena 7 In P paka Road Wall Habitation D

7050 M kena 8 In P paka Road Complex Habitation D

165 Out Wind Farm Complex Habitation D

169/2011 L In Wind Farm Complex Agriculture / Habitation / Uncertain D

312 In Wind Farm Complex
Agriculture / Ceremonial /
Habitation / Uncertain

D, E

316 In Wind Farm Complex Agriculture / Habitation D

318 In Wind Farm Complex Agriculture / Habitation D



DRAFT — Supplemental Report to the Archaeological Inventory Survey  
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 65 

SIHP No.
(50 50 )

Field No.
(AWF )

In / Out
of APE

Project Area
Site/Feature
Type

Possible Function Significance

325 In Wind Farm U shaped Wall Habitation D

327 In Wind Farm Complex Habitation D

333/336 In Wind Farm Complex
Agriculture / Burial / Ceremonial /
Habitation / Uncertain

D, E

358 In Wind Farm Complex Agriculture / Habitation / Uncertain D

568 In Wind Farm Complex Agriculture / Burial / Habitation D, E

2011 A Out Gen Tie Line Stone Mound Agriculture / Ranching D

2011 B In Gen Tie Line Stone Mound Agriculture D

2011 C In Gen Tie Line Stone Mound Agriculture / Ranching D

2011 D In Gen Tie Line Fence Line Agriculture / Ranching D

2011 E In Wind Farm Alignment Uncertain D

2011 F In Wind Farm Terrace Agriculture / Habitation D

2011 G In Wind Farm Complex Agriculture D

2011 H Out Wind Farm Complex Habitation / Uncertain D

2011 I Out Wind Farm Complex Agriculture D

2011 J In Wind Farm Complex Habitation D

2011 K In Wind Farm Complex
Agriculture / Burial / Habitation /
Uncertain

D, E

2011 M In Wind Farm Complex Agriculture / Habitation / Uncertain D

2011 N In Wind Farm L Shaped Wall Habitation D

2011 O In Wind Farm Terrace Agriculture / Habitation D

2011 P In Wind Farm Complex Ceremonial / Habitation D, E

2011 Q In Wind Farm Enclosure Habitation D
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5.0 RECOMMENDED TREATMENTS  

The Auwahi Wind Farm project will adversely affect a number of archaeological resources.  
While this is inevitable in any type of development project, considerable effort has been 
exercised to minimize the impact the project will have on the archaeological resources present 
in the Wind Farm project area.  The purpose of archaeological investigations is not only to 
inventory what archaeological resources are present and evaluate their significance, but to 
mitigate the adverse effects caused by development through archaeological investigations.  
Some of the archaeological resources present within the APE of the project have been fully 
documented and will not require any further archaeological work; others will require further 
archaeological investigations in the form of mapping and excavations.  Specific recommended 
treatments of all archaeological features within the APE are presented in Table 4.  In order to 
maximize the amount of information obtained through further archaeological investigations, 
the following research topics are offered as a means of guiding the future archaeological 
investigations.

5.1 “THE ARCHAEOLOGY OF HYDROLOGY”

From the broader perspective of Hawaiian archaeology, the discovery of a range of features 
indicative of sophisticated water control in Auwahi is a major new contribution to our 
knowledge of Hawaiian land use practices. This evidence is especially noteworthy because it 
occurs in the context of one of the most arid environments in the Hawaiian Islands, the leeward 
slopes of southeast Maui in the rain-shadow of Haleakal .  This environment was extremely 
marginal to the classic Polynesian horticultural system based on tropical root crops, yet the pre-
Contact Hawaiian population in this region managed to achieve a high population density 
(Kirch 2007, 2010a). The inventory survey revealed numerous instances of intermittent stream 
channels which had various forms of artificial modification, ranging from check dams 
(barrages), to stone filled-terraces which appear to be designed to filter water underground, to 
earth-filled terraces that were probably planting surfaces. Discovery of these features was 
greatly enhanced by the unusually good surface visibility in Auwahi in 2010 due to extreme 
drought conditions. 

Our working hypothesis is that with water a scarce and critical resource in Kahikinui, the 
Native Hawaiian population there developed technology that allowed them to capture and 
manipulate water in order to enhance the agricultural productivity of this marginal 
environment. Because storm events are infrequent, it is likely that the emphasis was not on 
irrigation in the usual sense of maintaining a steady flow of water to fields, but rather efforts to 
slow down intermittent stream flow, to divert such water into small basins and terraces that 
could be cultivated, and even to force the water to percolate into temporary aquifers (such as 
breccia deposits) which could then release water slowly over a period of days or even weeks. 

The inventory survey produced detailed plan maps of a number of these features, but to fully 
investigate and interpret these hydrological features will require not only additional mapping, 
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but subsurface investigations as well. This work should be undertaken in collaboration with a 
professional geomorphologist/geoarchaeologist who has the technical expertise to assist in 
interpreting geomorphological and sedimentary evidence for past water flow patterns. We 
suggest that this research topic be addressed through the following specific approaches: 

a. Detailed mapping of representative water control features. Such mapping cannot be 
limited to a two-dimensional plan view, but must include elevation and slope variables, as 
these will be critical to understanding waterflow patterns. Such mapping must pay attention 
not only to the artificially constructed aspects of these systems (e.g., walls, terraces), but to 
the geomorphological features such as water-worn flow channels or sedimentary lag 
deposits which will provide the evidence for intensity and frequency of hydrologic events. 
Winter (kona) storms were presumably the main sources of water which was being 
manipulated in these systems, and extreme storm events could have been very difficult to 
control and manage. Thus the investigations must be attuned to these attempts to control 
extreme flood events. 

We recommend detailed mapping of Site 6906 Features GGG and HHH, terraces; and 
Site 7021, Features A, B, and D which are earthen berms.  Site 6906 Features GGG and 
HHH are small agricultural terraces associated with nearby habitation structures.  Site 
7021, Features A, B, and D represent earthen berms which are likely remnants of water 
control features for an agricultural field system. 

b. Excavation within constructed features such as earthen terraces and rock-fill filtration 
terraces. While detailed mapping will be critical, it is also essential to obtain subsurface 
evidence in order to understand how these water control features were constructed, the 
chronology of their construction, and details of their function. For example, a number of 
rock-filled terraces in some of the intermittent stream channels appear to have been 
designed to check water flow and drive water underground in a kind of filtration process. 
Excavating through these features would provide evidence of how they were constructed, 
and of whether percolating water left depositional traces. Again, we stress that this kind of 
investigation—which has rarely if ever been undertaken in Hawai’i in the past—must 
involve interdisciplinary collaboration between archaeology and 
geomorphology/hydrology, because neither discipline in and of itself controls all of the 
methods necessary to interpret such complex features. 

In an attempt to gather additional information to address these hydrological questions, 
we recommend the excavation of Site 6906 Features GGG and HHH, terraces; and Site 
7021, Features A, B, and D. 

5.2 DEVELOPMENT OF THE FORMAL FIELD SYSTEM IN “GOBI DESERT”

Until recently no formal agricultural field systems had been identified on Maui Island, although 
extensive reticulate grids of field embankments and cross-cutting walls on Hawai‘i Island (in 
Kohala, Kona, and Ka‘  districts) have been known since the late 1960s. The identification of a 
formal field system in Kaup  by Kirch et al. (2009) showed that Maui Island farmers were also 
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engaged in this kind of highly intensive agricultural activity. Now, with the identification of 
remnant portions of such a regularized field system on the fringes of the sedimentary basin 
inland of the Pu‘u H k kano cinder cone (colloquially named by our field team, the “Gobi 
Desert”), it is clear that such field systems must have been more wide-spread on Maui than has 
been previously realized.  

These kinds of formalized field systems with reticulate grids of planting areas are of interest not 
only because they reflect a kind of intensive agricultural production upon which the late pre-
Contact Hawaiian archaic states depended for their economic basis, but because they imply a 
level of formal control and management above what would be required strictly for agronomic 
reasons. That is to say, the regular spacing of field embankments, cross-cut by trails or other 
boundary divisions, appears to reflect the imposition of social and political controls on 
production, and more importantly, on the extraction of surplus. 

We urge that the remnants of this field system be carefully recorded and investigated, following 
essentially the same methods proposed for the research topic discussed in Section 5.1, i.e., with 
a combined archaeological-geomorphological methodology. The various surface features 
making up this system are subtle, as the inventory team was well aware—often they can only be 
clearly discerned in the low-angle light of late afternoon. Thus high-precision three-dimensional 
mapping will again be important to thorough document these features.  

As with the section 5.1 research topic, subsurface investigation will also be required to address 
the critical questions of when this system was constructed, and of how it functioned. We 
recommend linear trenching across the apparent field embankments and intervening cultivation 
plots, as has been carried out in similar investigations of field systems on Hawai‘i Island by the 
Hawai‘i Biocomplexity Project (Vitousek et al. 2004; Kirch, ed. 2011). We predict that remnant 
original soil horizons should be preserved under the field embankments, which will need to be 
carefully sampled. Such remnant soil horizons could provide carbonized organic materials with 
which to date the time of initial field system construction, and may also contain plant and other 
organic remains (such as endemic terrestrial gastropods) that could yield important evidence of 
initial environmental conditions prior to field system construction. Moreover, following 
methods developed by the Hawai‘i Biocomplexity Project, it may be possible to compare the 
nutrient status of original soils preserved within field embankments with cultivated soils in the 
intervening plots, in order to achieve a quantitative estimate of the extent to which intensive 
cultivation over an extended period had an effect on nutrient availability. Such data would be 
extremely important to the ongoing efforts to understand how surplus production and 
extraction was affecting the rise of archaic states in late pre-Contact Hawai‘i.

We recommend the detailed mapping and selective excavation of the field system 
terraces at Site 6910, Features B, C, D, R, T, and U in the “Gobi Desert” vicinity to 
address these research issues.  These represent the most intact remnants of the field 
system including bermed terraces and water channeling features. 
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5.3 SETTLEMENT CHRONOLOGY IN AUWAHI—IS IT EARLIER THAN ELSEWHERE IN KAHIKINUI?

In our report we summarized various lines of evidence—ethnohistorical as well as 
archaeological—which point to Auwahi having held a key place within the broader Kahikinui 
district or moku. For example, the high princess Ruta Keli‘iokalani received Auwahi during the 
Mahele land division, whereas the remainder of the district went to her half-brother Prince Lot. 
We have therefore hypothesized that Auwahi may have been the most important ahupua’a
within the moku, probably the location for the district’s konohiki or manager who represented the 
high chief. The initial suite of radiocarbon dates from our inventory survey also support this 
argument insofar as they suggest that the intensive occupation of Auwahi reached a peak as 
much as a century earlier than other parts of the district, such as K papa and Nakaohu. 
However, this hypothesis needs to be tested on a more extensive data set, because at this point 
we cannot rule out the null hypothesis that the chronological differences noted to date are 
simply the result of sample size effects.  

In any mitigation plan that is developed for the Auwahi wind farm area, it will be critical to 
allocate time and funds to sample and date a sufficient number of residential features so that 
sample size effects can be controlled. At this point, other parts of Kahikinui district are 
represented by more than 160 radiocarbon dates, whereas Auwahi proper has only 14 such 
dates. We would propose that a target of 50 radiocarbon samples from individual residential 
features be obtained and dated by high-precision AMS dating in order to address this question.
In any such chronological investigation, it is essential that the following methodological 
protocols be followed: (1) Wherever possible samples should be obtained from discrete 
subsurface features, such as hearths or earth ovens; (2) To avoid the notorious problem of old 
wood and “in-built age” the charcoal samples need to be identified by a qualified 
archaeobotanist as to botanical taxon, and whenever possible short-lived species selected as 
dating samples; and, (3) samples need to be dated by AMS with d13C corrections for isotopic 
fractionation. The third step is critical because many Hawaiian dryland plants have C4 
photosynthetic pathways that will yield erroneous ages if not corrected for isotopic 
fractionation.  We followed these protocols in our dating of features in the inventory survey, 
and stress how important it is to continue to apply the same protocols if the resulting data sets 
are to have integrity. 

To obtain the radiocarbon dates we propose the excavation of the following habitation features 
within the Auwahi Wind Farm area: 

Site 50-50-15-6896 Feature A, enclosure; Feature B, terrace. 
Site 50-50-15-6898 Feature A, platform; Feature G, hearth. 
Site 50-50-15-6906 Feature B, terrace; Feature FF, enclosure; Feature JJ, dark stained soil 
deposit; Feature OO,U-shaped wall with hearth; Feature PP, terrace; Feature YY, terrace 
with hearth features. 
Site 50-50-15-6910 Feature A, enclosure; Feature E, enclosure and terrace; Feature F, 
enclosure; Feature I, lava blister with hearth; Feature J, terrace with midden; Feature O, 
terrace with hearth. 
Site 50-50-15-6919 Feature E, terrace. 
Site 50-50-15-6988 Feature E, C-shaped wall and enclosure. 
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Site 50-50-14-7016 Feature H, U-shaped wall; Feature O, terrace. 
Site 50-50-14-7017 Feature A, terrace. 
Site 50-50-14-7020 Feature C, modified outcrop with hearth. 
Site 50-50-14-7022 Feature F, enclosure with nearby hearth feature. 
Site AWF-312 Features G, H and T; cleared area, wall and a rock alignment. 
Site AWF-333/336 Feature J, terrace. 
Site AWF-2011 M, Feature E, terrace. 
Site AWF-2011 P, Feature A, U-shaped wall remnant. 
Site AWF-2011 Q, enclosure. 

5.4 HOUSEHOLD ORGANIZATION AND STRUCTURE

Ethnohistoric accounts such as those of Malo (1951) and Kamakau (1961) inform us in general 
terms about the organization of daily life in traditional Hawaiian households, but they paint a 
monolithic portrait that does not allow for variation either between regions, or between social 
classes. Yet prior archaeological research in Kahikinui has already demonstrated certain kinds 
of household practices not previously known from either ethnohistoric or archaeological 
sources (Van Gilder and Kirch 1997). The extensive remains of residential features identified in 
the Auwahi inventory survey make it clear that there is much potential to gain further insights 
into Hawaiian household organization and structure in this area. Because Kahikinui was a 
kua‘ ina or “back country” region, the daily lives of its people were unlikely to have been the 
same as those dwelling near the royal centers such as Wailuku or H na. With the Auwahi sites, 
there is an opportunity to investigate the traditional lifeways of a true rural hinterland in 
ancient Hawai‘i.

Household archaeology as a subdiscipline has developed greatly over the past two to three 
decades, but unfortunately many of its advances have not been applied in Hawaiian Cultural 
Resources Management work. The continued emphasis, in much CRM mitigation in Hawai‘i,
on single 1 m2 test units in residential sites has generally failed to add new knowledge about 
Hawaiian household organization and structure. What is required is more emphasis on 
horizontal exposure of living surfaces by which larger activity areas can be discerned, and 
spatial patterns of organization identified. We propose that this approach be applied in future 
mitigation efforts in Auwahi. It would be far more productive, in our view, to fully excavate 
three or four residential features than to dig random test pits in a larger sample of structures. 

In addition to horizontal excavation, such investigation of ancient Auwahi residential sites will 
require careful analysis of the cultural content of these sites. Prior experience shows that 
Kahikinui residential sites are relatively poor in portable artifacts such as adzes or fishhooks. 
The most common remains recovered are macrobotanical remains (especially charcoal), basalt 
and volcanic glass lithics, and shell and vertebrate remains. These materials will need to be 
studied by appropriate specialists if their information potential is to be realized. The lithic 
materials in particular should prove interesting, in terms of tracing links between Kahikinui 
households and those in adjacent districts or even other islands. XRF sourcing of basalt lithics 
from sites in K papa and Nakaohu (Kirch, unpublished data) has shown that while most of the 
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basalt being worked in Kahikinui sites is of local origin, some derives from at least one adz 
quarry in Kaup  district, and a small number of specimens were imported from other islands 
including Hawai‘i, Moloka‘i, and even O‘ahu. Since Auwahi is putatively the most important 
ahupua‘a within Kahikinui, we hypothesize that it may have had a higher degree of external 
connections (especially through its resident konohiki), and that more imported lithics would 
appear in its residential sites. This hypothesis can be tested through further analysis of lithics 
from excavated sites in Auwahi. 

Zooarchaeological analyses of faunal remains from household sites can also yield vital clues as 
to rank differences between the occupants of various social units. Higher ranked individuals in 
ancient Hawai‘i had preferential access to status foods, especially pig and dog, but also pelagic 
fish and even to certain birds. Analysis of the faunal remains from a priest’s residence in 
Nakaohu (Kirch et al. 2010) have shown that the individuals residing there had access to a wide 
variety of status foods. It should be informative to compare a sample of Auwahi households 
with these prior results from other sites in Kahikinui. 

To meet this research objective, we propose to conduct complete excavations of the following 
features:

Site 50-50-15-6906 Feature OO, U shaped wall with hearth. 
Site 50-50-15-6896 Feature A, enclosure with midden. 
Site AWF-2011 Q, enclosure 

5.5 POST-CONTACT TRANSFORMATIONS TO HAWAIIAN RURAL SOCIETY

Following Captain Cook’s “discovery” of Hawai‘i in 1778-79 and the subsequent opening up of 
the Hawaiian Islands to the expanding European World System, Hawaiian society (which had 
been entirely cloistered for at least four centuries) was subjected to devastating external 
influences. Foremost among these was the exposure of the Hawaiian population to a range of 
diseases to which they had not inherent resistance, leading to massive population decreases. It 
appears that the indigenous Hawaiian population shrank from a pre-Contact high of at least 
400,000 (and possibly considerably more) to about 140,000 in a mere four decades.  But 
demographic collapse was not the only effect of European contact. Missionization and 
conversion of the Hawaiian people to Christianity, introduction of foreign ideas about 
everything from marriage to land rights, introduction of new crops and animals, all of these 
played significant roles in changing the lifeways of the Hawaiian people from the late 18th into 
the 19th centuries.

While documentary sources tell us a great deal about these major transformations of Hawaiian 
economy, society, and politics in the post-Contact era, there is still a great deal to be learned 
from the evidence of archaeology. This is especially true for the most rural or kua‘ ina (literally 
“back country”) regions, such as Kahikinui. Most of the extant documentary sources used by 
historians refer to the historical transformations taking place in trading centers like Kailua 
(Hawai‘i Island) or Honolulu, where the White missionaries, merchants, and others were 
located. But the historical processes unfolding in these rapidly urbanizing centers may have 
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been quite different from what was going on in the rural hinterlands, even as the two were 
linked as shown in the classic analysis of Anahulu Valley on O‘ahu by Kirch and Sahlins (1992). 
The rural areas were simultaneously both more resistant—and more vulnerable—to these 
foreign agents of change. They were more resistant in being farther from the sources of foreign 
influence or points of introduction of new disease vectors. But at the same time these rural areas 
had always been at the environmental and economic margins of traditional Hawaiian society. 
They were thus the most fragile, and the most susceptible to collapse under the devastation of 
disease and depopulation. There was as well simply the lure of new possibilities and 
opportunities in the centers of emerging trade and commence such as L hain  and Honolulu 
that inevitably drew people from the rural hinterlands to the new port towns. 

The archaeological landscape of Auwahi not only incorporates a diversity of features from the 
pre-Contact period, but also many features that appear to date to the late 18th and 19th centuries. 
In particular, a series of features situated on ‘a‘  ridges to the east and west of the sedimentary 
basin inland of Pu‘u H k kano (aka “Gobi Desert”) are suggestive of a substantial community 
of Native Hawaiians who persisted into the 19th century. Site 50-50-15-6909, located on the 
massive ‘a‘  ridge on the east side of this basin, appears on the basis of survey data to have been 
a significant 19th century settlement, indicated by a diversity of artifacts such as glass bottles 
and iron artifacts, including a horse bridle, flat iron, and flensing tool probably used as a 
farming tool (Hawaiian ‘ ‘ ). It is in some respects not surprising that this area should have 
remained as a final refuge for rural Hawaiian commoners attempting to cling to their traditional 
lifeways in the face of seemingly insurmountable obstacles. These features are adjacent to what 
is probably the most productive garden land in the ahupua‘a, and it is only natural that such a 
prized resource would have been the last to have been abandoned.  

Careful and detailed investigation of these post-Contact archaeological features has the 
potential to reveal much about the transformation of Hawaiian lifeways in the 19th century. 
How, for example, did residential patterns change over time? Was the traditional kauhale
pattern of separate activity areas abandoned for a more “western” living style of a single 
combined multi-function hale? This would be predicted following the abolition of the kapu
system (with its mandated separate cooking and eating facilities) after 1819, but has rarely been 
tested archaeologically (but see Kirch and Sahlins 1992). How much access did these rural 
households have to foreign material culture, and how did they integrate such material objects 
into their lifestyles? To what extent did they continue to utilize traditional, pre-Contact material 
culture, such as expedient lithic technology? And, how did their subsistence patterns and 
foodways change with the introduction of new crops, new animals, and new culinary concepts? 

All of these questions can be addressed through more detailed investigation of the Auwahi sites 
dating to the post-Contact era. We cannot overly stress, however, that it will not be sufficient to 
merely apply the minimal approach to mitigation which is all too commonly used in Hawaiian 
CRM work: i.e., the excavation of a few limited 1 m square units in a sample of sites. It would be 
far preferable, in our view, to undertake larger areal exposures of a selected few post-Contact 
residential structures, in order to be able to obtain fine-grained spatial data on activity patterns 
which can then be compared with similar data from pre-Contact sites in Auwahi, elsewhere in 
Kahikinui, and in Hawai‘i. Horizontal excavation or exposure of entire house floors is too 
infrequently undertaken in Hawaiian archaeology, leading to a paucity of the kinds of data that 
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are critically required if we are to make advances in our knowledge base. We would 
recommend that two or three post-Contact residential features be thoroughly and carefully 
excavated in their entirety than the routine opening up of 30 or 40 test pits in scattered features, 
none of which will provide the kinds of spatial data necessary to answer the questions posed 
above.

Features recommended for aerial excavation to address these research questions include: 

Site 50-50-15-6988 Feature E, an enclosure and C-shaped wall with historic artifacts.   

5.6 IMPACT OF HAWAIIAN LAND USE ON DRYLAND FOREST ENVIRONMENT

The leeward slopes of southeast Maui, because of their combination of relatively young lava 
substrates and low rainfall, were the ecological setting in which a distinctive natural biotic 
community evolved over the course of several hundred thousand years—the Hawaiian dryland 
forest (Ziegler 2002, and Wagner et al 1999). This dryland forest had a far greater diversity of 
plant species than the wet forests which were typically dominated by a few trees such as 
Metrosideros polymorpha and Acacia koa. While both ‘ hi‘a and koa were present as well in the dry 
forests, many other species were found in abundance, such as ‘iliahi (sandalwood, Santalum
spp.), naio (false sandalwood, Myoporum sandwicense), hala pepe (Dracaena spp.), m mane (Sophora
chrysophylla ), lama (Diospyros sandwicensis), n oi ( Eugenia spp.). In somewhat lower elevations, 
thick stands of the distinctive wiliwili (Erythrina sandwicensis) with its deciduous habit unusual 
in the tropics covered the landscape, along with such shrubs as ‘a‘ali‘i (Dodonaea sp.) and ‘akia
(Wikstroema sp.). In the late 19th century, the pioneering botanist Joseph Rock was struck by the 
remarkable biodiversity of leeward Maui—and of Auwahi in particular. Rock made a number 
of collecting expeditions to Auwahi to try to capture what he could of this unique environment, 
even though it was already under tremendous pressure from cattle grazing and other inroads.  

What Rock witnessed at the end of the 19th century in the uplands of Auwahi was, however, 
merely the endpoint of several centuries of intensive human exploitation of this land, 
exploitation that began with pioneering Polynesian settlement, continued with a phase of high 
population density and intensive farming, and which was succeeded by the introduction of 
ungulates and cattle ranching. An important part of the historical record of Auwahi is how this 
unique dryland forest environment was transformed as a result of these successive phases of 
human land use and resource exploitation.  

Investigating this critical aspect of the Auwahi record will require the application of the multi-
disciplinary perspective of “historical ecology” (Kirch and Hunt, eds., 1997). Much of the 
necessary data can be obtained through the various kinds of field and laboratory investigations 
already outlined for topics 3, 4, and 5 above. For example, charcoal samples obtained from 
hearths and earth ovens in residential sites can provide important data on the kinds of plants 
formerly growing on the Auwahi landscape, and being exploited by the Hawaiians for firewood 
and fuel. Likewise, zooarchaeological analysis of faunal assemblages will provide data on wild 
food resources such as native birds. Smithsonian avian paleontologist Helen James (pers. comm. 
to Kirch, Dec. 2010) reports that the unique Hawaiian flightless geese and other endemic birds 
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may have persisted in leeward southeast Maui for a longer period of time following Polynesian 
colonization than elsewhere in the islands. New zooarchaeological data from Auwahi may help 
to resolve the question of when these truly unique birds went extinct.  

It is anticipated that the materials recovered from the proposed feature excavations outlined 
above will yield the data potential to help address these questions regarding changes to the 
environment resulting from land use and resource exploitation. 

Table 4. Recommended Treatments to Features Within the APE 
SIHP No.
(50 50 )

Field No.
(AWF )

Project
Area

Feature Site / Feature Type Possible Function
Recommended
Treatment

6820 089 Wind Farm

A L Shaped Wall Habitation No further work

B Terrace Agriculture No further work

C Cleared Area Agriculture No further work

D Cleared Area Agriculture No further work

F Platform Agriculture / Uncertain No further work

F Wall Agriculture / Uncertain No further work

6821 091/092/093 Wind Farm

A Wall Habitation No further work

B L Shaped Wall Habitation No further work

B Terrace Habitation No further work

C Lava Tube Habitation No further work

D Modified Depression Agriculture / Uncertain No further work

D Wall Agriculture / Uncertain No further work

E Trail / Walkway Transportation No further work

6827 106/108 Wind Farm

A Wall Agriculture No further work

B Stone Mound Agriculture / Burial Preserve

C Overhang Shelter Habitation No further work

D Terrace Agriculture No further work

E Terrace Habitation No further work

F Terrace Agriculture No further work

G Terrace Agriculture No further work

G Cleared Area Agriculture No further work

H Wall Agriculture No further work

I Terrace Agriculture No further work

J Terrace Agriculture No further work

K Platform Uncertain Preserve

L Stone Mound Agriculture / Burial Preserve

M Terrace Agriculture No further work

N Terrace Agriculture No further work

O C Shaped Wall Habitation No further work

O J Shaped Wall Habitation No further work

P Modified Outcrop Agriculture No further work

Q Terrace Habitation No further work

R Terrace Agriculture No further work

S Wall Agriculture No further work

T Stone Mound Agriculture No further work

U Terrace Agriculture No further work
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SIHP No.
(50 50 )

Field No.
(AWF )

Project
Area

Feature Site / Feature Type Possible Function
Recommended
Treatment

6828 107 Wind Farm Wall Agriculture / Ranching No further work

6829 109 Wind Farm
Overhang Shelter Habitation No further work

Terrace Habitation No further work

6832 141 Wind Farm
A U Shaped Wall Agriculture No further work

B C Shaped Wall Agriculture No further work

6833 142 Wind Farm A Enclosure Agriculture / Habitation No further work

6834 143 Wind Farm

A C Shaped Wall Habitation No further work

B Terrace Agriculture / Habitation No further work

C Terrace Agriculture No further work

D Terrace Agriculture No further work

6837 166 Wind Farm Wall Uncertain No further work

169/2011 L Wind Farm

A Stone Mound Agriculture / Habitation No further work

B Stone Mound Agriculture / Habitation No further work

C Alignment Agriculture No further work

D C Shaped Wall Habitation No further work

E Modified Lava Blister Habitation / Uncertain No further work

F Wall Agriculture No further work

J Terrace Agriculture No further work

6857 208 Wind Farm

B Terrace Habitation No further work

C Alignment Agriculture No further work

F C Shaped Wall Habitation No further work

G C Shaped Wall Uncertain No further work

H Terrace Habitation No further work

I Stone Mound Agriculture No further work

J Terrace Agriculture No further work

6865 247 Gen TieLine

A Wall Agriculture No further work

B Terrace Agriculture No further work

C Terrace Agriculture No further work

D Terrace Uncertain Preserve

F Terrace Agriculture No further work

G Modified Lava Blister Agriculture No further work

H Terrace Agriculture No further work

6867 250 Gen TieLine Wall Ranching No further work

6874 262/263 Gen TieLine Wall Ranching No further work

6876 265 Gen TieLine Wall Ranching No further work

6877 266 Gen TieLine

B Stone Mound Agriculture / Ranching No further work

C Stone Mound Agriculture / Ranching No further work

D Stone Mound Agriculture / Ranching No further work

E Stone Mound Agriculture / Ranching No further work

F Stone Mound Agriculture / Ranching No further work

6878 267 Gen TieLine Stone Mound Agriculture No further work

6879 268 Gen TieLine Wall Ranching No further work

6880 269 Gen TieLine A2 Wall Ranching No further work

6881 270/271 Gen TieLine

A Wall Ranching No further work

B Overhang Shelter Habitation Preserve

C Terrace Uncertain Preserve
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SIHP No.
(50 50 )

Field No.
(AWF )

Project
Area

Feature Site / Feature Type Possible Function
Recommended
Treatment

6882 273/362 Gen TieLine

C Stone Mound Agriculture No further work

D Stone Mound Agriculture No further work

E Wall Ranching No further work

312 Wind Farm

H Wall Ceremonial / Habitation
Detailed mapping and
selected excavation

I Modified ‘A‘ Post Hole Uncertain No further work

J Modified A Post Hole Uncertain No further work

K Modified A Post Hole Uncertain No further work

L L Shaped Wall Habitation No further work

M Cleared Area Habitation No further work

N Alignment Agriculture No further work

O Stone Mound Agriculture No further work

P Stone Mound Agriculture No further work

Q C Shaped Wall Habitation No further work

R Terrace Habitation No further work

S Terrace Habitation No further work

T Alignment Ceremonial / Habitation
Detailed mapping and
selected excavation

U Stone Mound Habitation No further work

V Enclosure Habitation No further work

316 Wind Farm C Terrace Agriculture / Habitation No further work

318 Wind Farm

C Modified Outcrop Agriculture No further work

E Modified Outcrop Agriculture No further work

F Cleared Area Agriculture No further work

G Modified Outcrop Agriculture No further work

H Cleared Area Agriculture No further work

I C Shaped Wall Habitation No further work

6892 322 Wind Farm

A U Shaped Wall Agriculture / Habitation No further work

B Cleared Area Agriculture No further work

C Enclosure Agriculture No further work

E Terrace Agriculture No further work

G Terrace Habitation No further work

G Overhang Shelter Habitation No further work

H C Shaped Wall Agriculture No further work

H Terrace Agriculture No further work

6893 323 Wind Farm
A Wall Agriculture No further work

B Terrace Agriculture No further work

6894 324 Wind Farm
A Lava Tube

Burial / Habitation /
Uncertain

Preserve

C Terrace Habitation No further work

325 Wind Farm U Shaped Wall Habitation No further work



DRAFT — Supplemental Report to the Archaeological Inventory Survey  
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 77 

SIHP No.
(50 50 )

Field No.
(AWF )

Project
Area

Feature Site / Feature Type Possible Function
Recommended
Treatment

6895 326 Wind Farm

A U Shaped Wall Agriculture No further work

A Terrace Agriculture No further work

A Cleared Area Agriculture No further work

B Terrace Agriculture No further work

C Stone Mound Agriculture No further work

C Alignment Agriculture No further work

D Terrace Agriculture No further work

D Stone Mound Agriculture No further work

E Stone Mound Agriculture No further work

E Terrace Habitation No further work

F Alignment Agriculture No further work

F Cleared Area Agriculture No further work

G Stone Mound Uncertain No further work

H Terrace Uncertain No further work

I Platform Uncertain No further work

K Terrace Habitation No further work

327 Wind Farm

A Stone Mound Habitation No further work

B Enclosure Habitation No further work

C L Shaped Wall Habitation No further work

6896 329 Wind Farm

A Enclosure Habitation
Detailed mapping and
complete aerial excavation

A Alignment Habitation No further work

B Terrace Habitation
Detailed mapping and
selected excavation

C Stone Mound Agriculture No further work

C Terrace Agriculture No further work

D Alignment Agriculture No further work

D Cleared Area Agriculture No further work

E Alignment Agriculture No further work

F Terrace Agriculture No further work

G Alignment Agriculture No further work

G Stone Mound Agriculture No further work

H Stone Mound Agriculture No further work

6897 331 Wind Farm

A Terrace Agriculture No further work

B Stone Mound Agriculture No further work

B Stone Mound Agriculture No further work

B Terrace Agriculture No further work

C C Shaped Wall Habitation No further work

D Terrace Agriculture No further work

E Stone Mound Agriculture No further work

F Terrace Agriculture No further work

G Enclosure Habitation No further work

H Cleared Area Agriculture No further work

H Wall Agriculture No further work
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SIHP No.
(50 50 )

Field No.
(AWF )

Project
Area

Feature Site / Feature Type Possible Function
Recommended
Treatment

6898 332 Wind Farm

A Platform Uncertain
Detailed mapping and
selected excavation

B Stone Mound Agriculture No further work

C Terrace Agriculture No further work

D C Shaped Wall Agriculture No further work

E Modified Outcrop Agriculture No further work

E Stone Mound Agriculture No further work

F C Shaped Wall Agriculture No further work

G Hearth Habitation
Detailed mapping and
selected excavation

333/336 Wind Farm

A Wall Agriculture No further work

G Alignment Habitation No further work

H Overhang Shelter
Agriculture / Habitation
/ Uncertain

No further work

I Terrace Agriculture No further work

J Terrace Habitation
Detailed mapping and
selected excavation

K Terrace Agriculture No further work

L L Shaped Wall Uncertain No further work

M Terrace Uncertain No further work

N Terrace Uncertain No further work

O Wall Agriculture No further work

6899 335 Wind Farm

C Stone Mound Agriculture No further work

C Terrace Agriculture No further work

D Terrace Agriculture No further work

E L Shaped Wall Habitation No further work

6904 354 Wind Farm

A
Terrace/Modified
Outcrop

Agriculture / Uncertain No further work

B Terrace Agriculture / Habitation No further work

D Mound Agriculture / Burial Preserve

E Terrace Agriculture No further work

F Mound Agriculture / Burial Preserve

G Mound Agriculture / Burial Preserve

H Mound Agriculture / Burial Preserve

I Mound Agriculture / Burial Preserve

J Mound Agriculture / Burial Preserve

K Mound Agriculture / Burial Preserve

L Mound Agriculture / Burial Preserve

O Terrace Agriculture No further work
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SIHP No.
(50 50 )

Field No.
(AWF )

Project
Area

Feature Site / Feature Type Possible Function
Recommended
Treatment

358 Wind Farm

A Terrace Habitation / Uncertain No further work

B Terrace Uncertain No further work

C Terrace
Agriculture / Habitation /
Uncertain

No further work

D Terrace Agriculture No further work

E Terrace Agriculture No further work

F Stone Mound Agriculture No further work

G Terrace Agriculture No further work

H Terrace Agriculture No further work

I Stone Mound Agriculture No further work

J Terrace Agriculture No further work

K Terrace Agriculture No further work

N Stone Mound Agriculture No further work

P Alignment Agriculture No further work

6906 359/488 Wind Farm

B Stone Mound Uncertain No further work

B Terrace Uncertain
Detailed mapping and
selected excavation

C Modified Depression Agriculture / Habitation No further work

C Wall Agriculture / Habitation No further work

G Wall Uncertain No further work

CC Wall Uncertain No further work

EE Ditch / Channel Agriculture No further work

FF Enclosure Habitation
Detailed mapping and
selected excavation

II Heiau Ceremonial No further work

JJ
Dark stained Midden Soil
Deposit

Uncertain
Detailed mapping and
selected excavation

LL Stone Mound Agriculture No further work

MM Enclosure Habitation No further work

MM Hearth Habitation No further work

MM Terrace Uncertain No further work

NN Modified Depression Agriculture No further work

NN Terrace Agriculture No further work

OO U Shaped Wall Habitation
Detailed mapping and
complete aerial excavation

PP Terrace Habitation
Detailed mapping and
selected excavation

QQ Wall Habitation No further work

RR Terrace Agriculture No further work

SS Terrace Agriculture No further work

TT Terrace Agriculture No further work

VV Terrace Agriculture No further work

YY Terrace Agriculture / Habitation
Detailed mapping and
selected excavation

YY Hearth Habitation
Detailed mapping and
selected excavation

ZZ Terrace Agriculture / Uncertain No further work

GGG Terrace Agriculture
Detailed mapping and
selected excavation

HHH Cleared Area Agriculture Detailed mapping

HHH Terrace Agriculture
Detailed mapping and
selected excavation



DRAFT — Supplemental Report to the Archaeological Inventory Survey  
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 80 

SIHP No.
(50 50 )

Field No.
(AWF )

Project
Area

Feature Site / Feature Type Possible Function
Recommended
Treatment

6909 395 398 Wind Farm

G Enclosure Habitation No further work

G Terrace Habitation No further work

H Terrace Habitation No further work

I Terrace Habitation No further work

J Terrace Habitation No further work

K Terrace Agriculture No further work

K Alignment Uncertain No further work

N Stone Mound Burial Preserve

6910 423 thru 430 Wind Farm

A Enclosure Uncertain
Detailed mapping and
selected excavation

B Terrace, Bermed Agriculture
Detailed mapping and
selected excavation

C Cleared Area Agriculture
Detailed mapping and
selected excavation

C Terrace Agriculture
Detailed mapping and
selected excavation

D Terrace Agriculture No further work

D Terrace, Bermed Agriculture
Detailed mapping and
selected excavation

E Enclosure Habitation
Detailed mapping and
selected excavation

E Terrace Habitation
Detailed mapping and
selected excavation

F Enclosure Agriculture / Uncertain
Detailed mapping and
selected excavation

F Windbreak Habitation No further work

F Terrace Uncertain No further work

G Terrace Habitation No further work

H Terrace Habitation No further work

I Modified Lava Blister Habitation
Detailed mapping and
selected excavation

J Stone Mound Habitation No further work

J Terrace Habitation
Detailed mapping and
selected excavation

K Alignment Agriculture No further work

L Terrace Habitation / Uncertain No further work

M Stone Mound Agriculture No further work

O Terrace Habitation
Detailed mapping and
selected excavation

O Hearth Habitation
Detailed mapping and
selected excavation

Q Alignment Agriculture No further work

Q Cleared Area Agriculture No further work

Q Stone Mound Agriculture No further work

R Ditch / Channel Agriculture Detailed mapping

S Terrace, Bermed Agriculture No further work

T Terrace, Bermed Agriculture
Detailed mapping and
selected excavation

U Terrace, Bermed Agriculture
Detailed mapping and
selected excavation

V Stone Mound Agriculture No further work
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SIHP No.
(50 50 )

Field No.
(AWF )

Project
Area

Feature Site / Feature Type Possible Function
Recommended
Treatment

6918 489/491 Wind Farm

A U Shaped Wall Uncertain No further work

B U Shaped Wall Uncertain No further work

D Terrace Habitation No further work

E Enclosure Habitation No further work

6919 495 Wind Farm

C C Shaped Wall Agriculture / Habitation No further work

D Terrace Agriculture No further work

E Terrace Habitation No further work

E Terrace Habitation
Detailed mapping and
selected excavation

6920 499 Wind Farm Wall Habitation No further work

6921 501 Wind Farm B Stone Mound Burial Preserve

6922 502 Wind Farm
A Wall Agriculture No further work

B Stone Mound Burial Preserve

6923 503 Wind Farm

B U Shaped Wall Habitation No further work

C Stone Mound Burial / Uncertain Preserve

D Modified Outcrop Agriculture No further work

E Modified Outcrop Agriculture No further work

F Modified Outcrop Agriculture No further work

6924 544 Wind Farm

A Terrace Agriculture No further work

D C Shaped Wall Habitation No further work

E Stone Mound Uncertain No further work

F Stone Mound Uncertain No further work

G Stone Mound Uncertain No further work

H Stone Mound Uncertain No further work

K Terrace Agriculture No further work

568 Wind Farm

A U Shaped Wall Habitation No further work

B Stone Mound Agriculture No further work

C Stone Mound Agriculture No further work

6929 583 Wind Farm
A Wall Uncertain No further work

B Overhang Shelter Habitation / Uncertain No further work

6930 584 Wind Farm

A L Shaped Wall Agriculture No further work

C Stone Mound Agriculture No further work

C Stone Mound Burial Preserve

D Terrace Agriculture No further work

E Terrace Agriculture No further work

T Modified Outcrop Uncertain No further work

W Terrace Uncertain No further work

X Terrace Uncertain No further work

Y Terrace Uncertain No further work

Z Terrace Uncertain No further work

AA Terrace Agriculture No further work

BB Terrace Agriculture No further work

CC Terrace Agriculture No further work

DD Terrace Uncertain No further work

EE Stone Mound Agriculture / Burial Preserve

GG Terrace Uncertain No further work

HH Terrace Uncertain No further work

JJ Terrace Uncertain No further work
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SIHP No.
(50 50 )

Field No.
(AWF )

Project
Area

Feature Site / Feature Type Possible Function
Recommended
Treatment

6937 591 P paka Road
A Wall Agriculture No further work

B Terrace Agriculture No further work

6938 592 P paka Road

A Wall Agriculture / Ranching No further work

B Wall Uncertain No further work

C Terrace Agriculture No further work

D Enclosure Agriculture No further work

E Overhang Shelter Habitation No further work

F Overhang Shelter Habitation No further work

F Terrace Habitation No further work

G Overhang Shelter Habitation No further work

G Terrace Habitation No further work

G Stone Mound Habitation No further work

H Enclosure Agriculture No further work

I Wall Ranching No further work

J Wall Uncertain No further work

K Wall Ranching No further work

L Lava Tube Habitation No further work

L Terrace Habitation No further work

M Terrace Agriculture No further work

6939 593 P paka Road

A Enclosure Habitation No further work

B Terrace Habitation No further work

C Terrace Uncertain No further work

D Terrace Agriculture No further work

6940 594 P paka Road

A Enclosure Habitation No further work

B Enclosure Agriculture No further work

C Terrace Agriculture No further work

D Terrace Agriculture No further work

E Terrace Agriculture No further work

F Enclosure Ranching No further work

G Terrace Agriculture No further work

H Terrace Agriculture No further work

6941 595 P paka Road

A Wall Agriculture No further work

B Overhang Shelter Habitation No further work

C Overhang Shelter Habitation No further work

6942 597 P paka Road Wall Ranching No further work

6946 601 P paka Road Wall Ranching No further work

6948 603 P paka Road Wall Uncertain No further work

6949 604 P paka Road Wall Ranching No further work

6950 605 P paka Road Wall Ranching No further work

6956 2010 F P paka Road Enclosure Ranching No further work

6957 2010 G P paka Road
A Stone Mound Uncertain No further work

B Wall Uncertain No further work

6958 2010 H P paka Road Wall Ranching No further work

6959 2010 I P paka Road
A Wall Ranching No further work

B Modified Outcrop Uncertain No further work

6960 2010 J P paka Road Wall Ranching No further work

6961 2010 K P paka Road Wall Ranching No further work
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SIHP No.
(50 50 )

Field No.
(AWF )

Project
Area

Feature Site / Feature Type Possible Function
Recommended
Treatment

6962 2010 L P paka Road B Wall Agriculture No further work

6963 2010 M P paka Road Wall Ranching No further work

6965 2010 O P paka Road Wall Ranching No further work

6966 2010 P P paka Road Cast Iron Tank Ranching No further work

6967 2010 Q P paka Road
A Wall Ranching No further work

B Enclosure Agriculture No further work

6968 2010 R P paka Road

A Wall Agriculture No further work

A Alignment Agriculture No further work

B Terrace Agriculture No further work

6969 2010 S P paka Road Wall Ranching No further work

6970 2010 T P paka Road Wall Ranching No further work

6971 2010 U P paka Road Wall Uncertain No further work

6972 2010 V P paka Road A Terrace Habitation No further work

6974 2010 X P paka Road Wall Habitation No further work

6975 2010 Y P paka Road A Wall Ranching No further work

6976 2010 Z P paka Road
Enclosure Habitation No further work

Terrace Habitation No further work

6977 2010 AA P paka Road Wall Ranching No further work

6978 2010 BB P paka Road Wall Ranching No further work

6979
2010 CC
Gen TieLine

Gen TieLine

A Terrace Habitation No further work

A U Shaped Wall Habitation No further work

B Stone Mound Agriculture No further work

C Terrace Agriculture No further work

D Terrace Agriculture No further work

D Cleared Area Agriculture No further work

E Terrace Agriculture No further work

F Terrace Agriculture No further work

G Terrace Agriculture No further work

H Stone Mound Agriculture No further work

I Stone Mound Agriculture No further work

J Stone Mound Agriculture No further work

K Terrace Agriculture No further work

6980
2010 CC
P paka

P paka Road Wall Ranching No further work

6981 2010 DD Gen TieLine Wall Uncertain No further work

6982 2010 EE Gen TieLine Wall Uncertain No further work

6983 2010 FF Gen TieLine

A Terrace Agriculture / Uncertain No further work

B Terrace Uncertain No further work

C Alignment Agriculture No further work

D Stone Mound Agriculture No further work

D Terrace Agriculture No further work

E Cleared Area Agriculture No further work

F Terrace Uncertain No further work

G U Shaped Wall Uncertain No further work

H Wall Agriculture No further work

I Wall Agriculture No further work

J Terrace Agriculture No further work
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SIHP No.
(50 50 )

Field No.
(AWF )

Project
Area

Feature Site / Feature Type Possible Function
Recommended
Treatment

6984 2010 GG Gen TieLine

A Alignment Agriculture No further work

B Terrace Agriculture No further work

C Terrace Habitation No further work

D Terrace Habitation No further work

E Terrace Agriculture No further work

F Stone Mound Agriculture / Habitation No further work

G Wall Agriculture / Habitation No further work

H Terrace Agriculture / Habitation No further work

6985 2010 HH Gen TieLine

A Terrace Agriculture No further work

B Modified Outcrop Agriculture No further work

B Stone Mound Agriculture No further work

C Modified Outcrop Uncertain No further work

D Terrace Agriculture No further work

E Terrace Agriculture No further work

F Terrace Agriculture No further work

G Modified Outcrop
Agriculture / Burial /
Uncertain

Preserve

G Stone Mound
Agriculture / Burial /
Uncertain

Preserve

H Stone Mound Agriculture / Habitation No further work

I Terrace Agriculture / Habitation No further work

J Stone Mound Agriculture / Habitation No further work

K Terrace Agriculture / Habitation No further work

L Stone Mound Agriculture / Habitation No further work

M Wall Agriculture / Habitation No further work

N Stone Mound Agriculture / Habitation No further work

O Stone Mound
Agriculture / Burial /
Uncertain

Preserve

P Stone Mound
Agriculture / Burial /
Uncertain

Preserve

R Terrace Uncertain Preserve

S Stone Mound
Agriculture / Burial /
Uncertain

No further work

6986 2010 II Gen TieLine Wall Uncertain No further work

6987 2010 JJ Gen TieLine

A Modified Outcrop Uncertain No further work

B U Shaped Wall Habitation No further work

C Wall Uncertain No further work

D Terrace Agriculture No further work

E Wall Agriculture / Habitation No further work

F Enclosure Habitation No further work

G Modified Outcrop Habitation No further work
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SIHP No.
(50 50 )

Field No.
(AWF )

Project
Area

Feature Site / Feature Type Possible Function
Recommended
Treatment

6988 2010 KK Gen TieLine

A Terrace Agriculture No further work

B Wall Uncertain No further work

C Enclosure Habitation No further work

C Wall Habitation No further work

D Wall Uncertain No further work

E C Shaped Wall Habitation
Detailed mapping and
complete aerial excavation

E Enclosure Habitation
Detailed mapping and
complete aerial excavation

F Alignment Uncertain No further work

F Wall Uncertain No further work

G Terrace Habitation No further work

H Wall Agriculture No further work

I Terrace Agriculture No further work

J Terrace Agriculture No further work

K Wall Agriculture No further work

6989 2010 LL Wind Farm

A Stone Mound Agriculture No further work

B Terrace Uncertain No further work

C Stone Mound Agriculture / Uncertain No further work

6991 2010 NN Pi`ilani Hwy Wall Ranching No further work

6992 2010 OO Pi`ilani Hwy

C Terrace Uncertain No further work

D Stone Mound Burial / Uncertain Preserve

E Wall Uncertain No further work

6994 2010 QQ Pi`ilani Hwy A Wall Ranching No further work

6995 2010 RR Gen TieLine 10 Terrace Agriculture No further work

6996 2010 SS Gen TieLine Stone Mound Agriculture No further work

6997 2010 TT Gen TieLine Modified Outcrop Agriculture No further work

6998 2010 UU Gen TieLine Modified Outcrop Uncertain No further work

6999 2010 VV Gen TieLine
A Stone Mound Agriculture No further work

B Platform Agriculture No further work

7000 2010 WW Gen TieLine Wall Agriculture No further work

7001 2010 XX Gen TieLine Stone Mound Agriculture No further work

7002 2010 YY Gen TieLine Stone Mound Agriculture No further work

7003 2010 ZZ Gen TieLine Stone Mound Agriculture No further work

7004 2010 AAA Gen TieLine

A Alignment Agriculture No further work

B Stone Mound Agriculture No further work

C Stone Mound Agriculture No further work

7005 2010 BBB Gen TieLine Terrace Agriculture No further work

7006 2010 CCC Gen TieLine Stone Mound Agriculture No further work

7008 2010 EEE Gen TieLine Stone Mound Agriculture No further work

7009 2010 FFF Gen TieLine
Modified Outcrop Agriculture No further work

Alignment Agriculture No further work

7010 2010 GGG Gen TieLine Stone Mound Agriculture No further work

7011 2010 HHH Gen TieLine 2 Stone Mound Ranching No further work

7012 2010 III Gen TieLine Stone Mound Agriculture No further work

7013 2010 JJJ Gen TieLine Platform Ranching No further work
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SIHP No.
(50 50 )

Field No.
(AWF )

Project
Area

Feature Site / Feature Type Possible Function
Recommended
Treatment

7014 2010 KKK P paka Road

A Alignment Agriculture No further work

B Alignment Agriculture No further work

C Terrace Agriculture No further work

D Modified Outcrop Agriculture No further work

D Stone Mound Agriculture No further work

D Cleared Area Agriculture No further work

E Terrace Agriculture No further work

F Terrace Agriculture No further work

G Terrace Agriculture No further work

H Terrace Agriculture No further work

I Stone Mound Agriculture No further work

I Terrace Agriculture No further work

7015 2010 LLL P paka Road

A Terrace Agriculture No further work

B Modified Outcrop Agriculture No further work

C Terrace Agriculture No further work

D Terrace Agriculture No further work

E Terrace Agriculture No further work

F Terrace Agriculture No further work

7016 2010 MMM P paka Road

A Terrace Agriculture No further work

B Terrace Agriculture No further work

C Terrace Agriculture No further work

D Terrace Agriculture No further work

E Stone Mound Agriculture No further work

E Terrace Agriculture No further work

F Terrace Agriculture No further work

G Stone Mound Agriculture No further work

H U Shaped Wall Habitation / Uncertain
Detailed mapping and
selected excavation

H Terrace Habitation / Uncertain No further work

I Wall Agriculture No further work

J Terrace Agriculture No further work

K C Shaped Wall Agriculture No further work

L Enclosure Uncertain No further work

L Terrace Uncertain No further work

M Wall Agriculture No further work

N Terrace Agriculture No further work

O Terrace Uncertain
Detailed mapping and
selected excavation

P Modified Outcrop Uncertain No further work

Q Terrace Agriculture No further work

R Stone Mound Agriculture No further work

7017 2010 NNN P paka Road

A Terrace Ceremonial / Habitation
Detailed mapping and
selected excavation

B Alignment Uncertain No further work

B Stone Mound Uncertain No further work

C Stone Mound Agriculture No further work

7018 2010 OOO P paka Road Wall Ranching No further work
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SIHP No.
(50 50 )

Field No.
(AWF )

Project
Area

Feature Site / Feature Type Possible Function
Recommended
Treatment

7019 2010 PPP P paka Road

A Terrace Agriculture No further work

B Stone Mound Agriculture No further work

C Stone Mound Agriculture No further work

D Terrace Habitation No further work

D Wall Habitation No further work

E Terrace Agriculture / Uncertain No further work

7020 2010 QQQ P paka Road

A Terrace Habitation No further work

B Stone Mound Agriculture No further work

C Terrace Habitation
Detailed mapping and
selected excavation

7021 2010 RRR P paka Road

A Terrace, Bermed Agriculture
Detailed mapping and
selected excavation

B Terrace, Bermed Agriculture
Detailed mapping and
selected excavation

D Terrace, Bermed Agriculture
Detailed mapping and
selected excavation

7022 2010 SSS P paka Road

A Terrace Agriculture No further work

B Terrace Uncertain No further work

C C Shaped Wall Agriculture / Uncertain No further work

D C Shaped Wall Agriculture / Habitation No further work

E C Shaped Wall Agriculture No further work

E Modified Outcrop Agriculture No further work

F Enclosure Uncertain
Detailed mapping and
selected excavation

F Hearth Habitation No further work

H Terrace Agriculture No further work

7023 2010 TTT P paka Road Barbed Wire Fence Ranching No further work

7024 2010 UUU P paka Road

A Wall Agriculture / Ranching No further work

B Alignment Ranching No further work

C Wall Ranching No further work

7025 2010 VVV P paka Road
A Stone Mound Agriculture No further work

B Alignment Uncertain No further work

7026 2010 WWW Wind Farm

A Terrace Uncertain No further work

B Stone Mound Agriculture No further work

C Stone Mound Agriculture No further work

D Enclosure Agriculture No further work

E Terrace Habitation No further work

G C Shaped Wall Habitation No further work

7027 2010 AAAA Wind Farm A2 Modified Outcrop Agriculture No further work

7028 2010 BBBB Wind Farm
B Terrace Agriculture No further work

C Terrace Agriculture No further work

7029 2010 CCCC Wind Farm
A Terrace Uncertain No further work

B Terrace Uncertain No further work

7030 2010 DDDD Wind Farm A Alignment Uncertain No further work

7031 2010 EEEE Wind Farm Modified Outcrop Agriculture No further work

7032 2010 FFFF Wind Farm Wall Uncertain No further work

7033 2010 GGGG Wind Farm Terrace Agriculture No further work
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SIHP No.
(50 50 )

Field No.
(AWF )

Project
Area

Feature Site / Feature Type Possible Function
Recommended
Treatment

7035 2010 IIII Wind Farm

A Modified Outcrop Agriculture No further work

B Stone Mound Burial Preserve

C Stone Mound Burial Preserve

D Stone Mound Burial Preserve

E Stone Mound Burial Preserve

7036 2010 JJJJ Wind Farm
A Terrace Agriculture No further work

B Terrace Agriculture No further work

7037 2010 KKKK Wind Farm
A Terrace Agriculture No further work

B Terrace Agriculture No further work

7038 2010 LLLL Wind Farm

A2 Wall Agriculture No further work

B Terrace Agriculture No further work

C Ditch / Channel Agriculture No further work

7039
2010
MMMM

Wind Farm Platform Uncertain No further work

7040 2010 NNNN Wind Farm Stone Mound Agriculture No further work

7041 2010 OOOO Wind Farm

Alignment Agriculture / Burial Preserve

Stone Mound Agriculture / Burial Preserve

Hearth Habitation No further work

7042 2010 PPPP Wind Farm

A Terrace Habitation No further work

B Terrace Habitation No further work

C Terrace Habitation No further work

D Terrace Habitation No further work

E Alignment Uncertain No further work

F Stone Mound Uncertain No further work

2011 B Gen TieLine Stone Mound Agriculture / Ranching No further work

2011 C Gen TieLine Stone Mound Agriculture / Ranching No further work

2011 D Gen TieLine Barbed Wire Fence Agriculture / Ranching No further work

2011 E Wind Farm Alignment Uncertain No further work

2011 F Wind Farm Terrace Agriculture / Habitation No further work

2011 G Wind Farm

A C Shaped Wall Agriculture No further work

B Terrace Agriculture No further work

C Modified Outcrop Agriculture No further work

D Modified Outcrop Agriculture No further work

E Modified Outcrop Agriculture No further work

F Modified Outcrop Agriculture No further work

G C Shaped Wall Agriculture No further work

2011 J Wind Farm B Terrace Habitation No further work

2011 K Wind Farm

A Lava Tube
Burial / Habitation /
Uncertain

Preserve

B Lava Tube
Burial / Habitation /
Uncertain

Preserve

H Lava Tube Uncertain No further work

2011 M Wind Farm

A C Shaped Wall Habitation No further work

C Modified Outcrop Agriculture No further work

D Stone Mound Agriculture No further work

E Terrace
Agriculture / Habitation /
Uncertain

Detailed mapping and
selected excavation

F Terrace Agriculture No further work

G Terrace Agriculture No further work
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SIHP No.
(50 50 )

Field No.
(AWF )

Project
Area

Feature Site / Feature Type Possible Function
Recommended
Treatment

2011 N Wind Farm Wall Habitation No further work

2011 O Wind Farm Terrace Agriculture / Habitation No further work

2011 P Wind Farm
A U Shaped Wall Ceremonial / Habitation

Detailed mapping and
selected excavation

B Modified Puka Habitation No further work

2011 Q Wind Farm Enclosure Habitation
Detailed mapping and
selected excavation

7044 M kena 2 P paka Road Terrace Uncertain No further work

7045 M kena 3 P paka Road
A Enclosure Agriculture / Habitation No further work

B Cleared Area Agriculture No further work

7046 M kena 4 P paka Road Enclosure Uncertain No further work

7047 M kena 5 P paka Road Wall Ranching No further work

7048 M kena 6 P paka Road Modified Outcrop Uncertain No further work

7049 M kena 7 P paka Road Wall Habitation No further work

7050 M kena 8 P paka Road
Cleared Area Habitation No further work

Windbreak Habitation No further work

Key:

Preserve

Detailed mapping

Detailed mapping and selected excavation
Detailed mapping and complete aerial
excavation
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6.0 SUMMARY AND DISCUSSION 

The Auwahi Wind Farm project area is located within ‘Ulupalakua Ranch, which has been a 
privately held property for hundreds of years.  Access is restricted on the ranch, being limited 
to ranch personnel and adjacent property owners.  As such, the archaeological sites are in 
relatively pristine condition as compared to other areas on Maui where access is not as 
restricted.  Previous impacts to archaeological sites in the project area have occurred primarily 
as a result of cattle ranching activities.  Undoubtedly some of the traditional structures were 
partially dismantled in 1800s and early 1900s so that the available fieldstone could be used in 
the creation of cattle walls and related enclosures.  Ranch access roads have also impacted some 
of the traditional features.  Hunting activity was also observed and may have impacted some of 
the resources.  However, the ranch is very pro-active with regard to minimizing impacts to 
archaeological features (pre-Contact and historic) as they feel it is part of the ranch heritage and 
stewardship.  

The current drought conditions, although extremely difficult and trying for the ranch, afforded 
the archaeological crew a unique opportunity with regard to identifying low lying and subtle 
agricultural features.  The evidence for remnant terracing and altered landscapes was clearly 
visible due to the lack of low lying vegetation, which covered much of the project area during 
the 2007 survey.  Hence, our recording efforts were much more complete. 

Density of Settlement
We continue to be astonished about the density of settlement in this portion of Auwahi.  In the 
ca. 160 acres that make up the wind farm site we recorded 67 sites comprised of 361 features.  
This calculates to about 2.3 structural features per acre.  The results of the 2007 pedestrian 
survey indicated that the density of settlement is constant over the entire 1,450 acres that make 
up the south wind farm.  Using our 2.3 features per acre figure, we could expect that the entire 
1,450 acre parcel could contain more than 3,335 features.  This is an incredibly dense settlement. 

One of the main questions relating to this settlement density is the chronological factor.  Did 
this settlement develop over several hundreds of years, where possibly some of the features 
functioned for short periods and then were abandoned, so that the density of settlement was 
not as great as it may appear?  Conversely, was the settlement of Auwahi fairly short with all of 
the features being contemporaneous and being used at the same time; this would suggest a very 
intense settlement?  This question is discussed below 

Pattern of Settlement
The terrain in the APE is relatively steep and rocky.  It is composed of both low and high ridges 
with both shallow and deep intervening gulches and swales.  The pattern of settlement in the 
wind farm reflects these geographic differences.  The habitation and ceremonial features are 
situated atop the rocky ridges.  These ridges afford panoramic views of Auwahi as well as up 
and down the coast.  Some of the features are also afforded views of the Big Island of Hawai‘i
on clear days.  One can often see the mountains of Mauna Kea and Mauna Loa as well as 
portions of the Kohala Coast. 
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Agricultural features are found in the gulch drainages, swales, or flat areas below ridge lines.  
These areas often contain considerably more soil than the ridgelines.  Almost every flat piece of 
land contained modifications for the cultivation of crops. 

Agriculture
The wind farm site consists of extremely inhospitable terrain.  The area is relatively steep, 
extremely rocky, arid, and very windy.  This is not the type of area one would think of as an 
intensively cultivated area.  But it was.  As noted above almost every flat piece of land between 
and at the base of ridges was cultivated.  Not only do these areas contain more soil than the 
ridges, the ridges afford some protection from the strong winds that characterize this area.   

The agricultural systems were quite complex.  The flat and relatively flat areas were modified 
with retaining walls to create larger cultivation areas.  We also found evidence of water control 
and management in the gulches.  These water control features included dams and diversion 
walls.  While this area is extremely arid, it is also characterized by short and heavy down pours 
of rain.  The control of this moisture was crucial in successful crop cultivation.  By slowing the 
transport of water and diverting these water flows to fields, more crops could be successfully 
grown.

Heiau
Five “notched” heiau were recorded within the wind farm.  This seems to be a high density of 
heiau in a small area.  We currently think that these heiau were associated with the agricultural 
pursuits that dominated this area, but why are there so many?  As of now we have more 
questions than answers: (1) were these heiau contemporary with each other, or was one heiau
abandoned before another was built; (2) were these heiau associated with different land 
divisions such as ‘ili within the ahupua‘a; (3) were these heiau ceremonial structures for related 
extended families.  It is not clear whether we will obtain answers to these types of questions, but 
they remain interesting. 

Postulated Activities
Hawaiians in pre-Contact times were living, having children (deciduous tooth found), and 
dying (presence of burials) in this area of Auwahi.  Some of the specific activities taking place 
here can be outlined as follows: 

Agricultural pursuits (including planting, harvesting, and water control) was probably 
the dominant activity taking place. 
Food preparation is indicated by the number of stone lined hearths found during the 
survey and substantiated by the poi pounder fragment and the pestle; that were found. 
Basalt adze preforms, flakes, hammerstones, a grinding stone, and complete finished 
adze found in the project area indicates that stone adzes were probably made or 
repaired here, and that some forms of wood working was taking place. 
The two ‘ulu maika and the two papam  suggest that recreation played some part in the 
lives of the people of Auwahi.  Furthermore it is possible that the area contained an ‘ulu
maika tack that is no longer visible. 
He‘e or octopus fishing was also taking place on the coast.  Several octopus fishing 
sinkers and lures were found.  
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Contact with the coast is also indicated by the sparse marine shell midden that was 
observed on the surface of some of the features and that was recovered from the test 
excavations.

Diet
It is very premature to state anything about the diet of the Hawaiians living in Auwahi, but 
there are a few general statements that can be made.  By inference (the abundance of 
agricultural plots), vegetable foods, probably mostly ‘uala or sweet potato, made up the 
majority of the diet.  Added to this were protein sources from marine and terrestrial 
environments that included shell fish, fish, dog, and pig.  Birds, both the domestic chicken and 
wild avian species may have also been components, but definite statements on the avian 
component of the diet must await the results of the midden analyses. 

6.1 SITE AVOIDANCE

Since the inception of archaeological investigations in 2007, an emphasis has been placed on 
minimizing the impact of construction on the archaeological resources present in Auwahi.  This 
report has shown that design changes have been continually made in an effort to minimize 
impacts to archaeological sites.  This effort has been focused on avoiding impact to 
ceremonial/religious structures and human burials.  This effort will continue.  Another measure 
of the degree of impact is the relative number of features that will be impacted.  It was shown 
that over 361 features are located in the 160 acre Wind Farm parcel APE.  This calculates to 2.3 
features per acre within the Wind Farm APE.  However, not all of these features will be 
impacted by construction, as whole site clusters were recorded where only portions will be 
impacted.  If, based on our calculations above we assume that the 1,450 acre south parcel may 
have over 3,335 features, then even if all 361 features are impacted (which they will not be) this 
represents only 14 percent of the total number of calculated features within the 1,450 acre 
parcel.

6.2 AUWAHI IN A REGIONAL KAHIKINUI PERSPECTIVE

As noted earlier in this report, Kahikinui was one of twelve traditional moku or political districts 
into which the island of Maui was subdivided at the time of initial European contact. The 
western boundary of Auwahi (which adjoins Kanaio ahupua‘a in the moku of Honua‘ula) also 
forms the western boundary of the moku of Kahikinui. Kahikinui then extends to the east of 
Auwahi for some 9 kilometers until its eastern boundary is reached at the Wai‘ pai (which 
shares its own eastern boundary with N kula in the moku of Kaup ). Encompassing roughly 
100 square kilometers, Kahikinui takes up much of the southeastern slope of the great volcano 
of Haleakal . The purpose of this concluding section is to review the results of our Auwahi 
survey within the broader perspective of the Kahikinui District as a whole. By examining 
Auwahi within this moku-level context, the significance of many of the Auwahi features are 
highlighted. At the same time, the new results from Auwahi help to understand wider patterns 
throughout the district. 
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Kahikinui is, without doubt, the most arid part of Maui, owing to its location in the rain shadow 
of Haleakal . This arid climate, combined with the relatively young geological age of the lava 
flow surfaces which make up the Kahikinui landscape, make it a highly distinctive environment 
for human habitation and land use. More than in any other part of Maui, the pre-Contact 
Hawaiian occupants of Kahikinui had to adapt to harsh climatic conditions that were on the 
margins for tropical root-crop horticulture. Almost all of Kahikinui’s annual rainfall comes as a 
result of the winter (kona) storms. This would have restricted cropping of sweet potato and 
yams to a relatively short growing period roughly between October and March. Furthermore, 
the young geological substrate also results in a forbidding coastline dominated by low sea cliffs 
and the absence of a fringing reef. This coastal geomorphology makes access to the shoreline for 
fishing or shellfish gathering difficult at best, while the absence of a reef means that marine 
biomass is low. Thus, a harsh horticultural landscape was coupled with low marine biodiversity 
and productivity, rendering Kahikinui an even more challenging landscape for human 
occupation.

In spite of these environmental challenges, Kahikinui was home to a large and vibrant 
population of Native Hawaiians for at least four centuries, from around AD 1400 until 1800. The 
high density of archaeological features throughout Auwahi as well as in the other parts of 
Kahikinui which have been investigated to date, is remarkable. These archaeological features 
are a testament to the adaptability and ingenuity of the Native Hawaiians, who were able to 
create successful lifestyles in a marginal and challenging land. In the 19th century, the district’s 
population began to fall precipitously as result of the European-introduced diseases that swept 
through the islands. Kahikinui was finally abandoned by Native Hawaiians around the close of 
the 19th century, after the Hawaiian Government leased the land to Portuguese cattle ranchers, 
making the traditional farming mode of life untenable. 

6.3 AUWAHI AND THE AHUPUA‘A OF KAHIKINUI

In the traditional Hawaiian land system, districts or moku were subdivided into pie-shaped land 
units or territories called ahupua‘a. Each ahupua‘a (in theory at least) ran from the mountain 
peak or crest down to the sea, thus cross-cutting the ecological grain of the land and including 
segments of all of the main resource zones: upper forests (source of timber and bird’s feathers), 
lower forests (used for taro planting), a main zone of agricultural lands, the coastal zone where 
habitations were often concentrated, and the coast with its littoral resources of shellfish and fish. 
Individual ahupua‘a were periodically awarded to chiefs (ali‘i) by the king (Ali‘i nui), usually at 
the moment of succession to the kingship, either after a war of conquest or at the death of a king 
(Kirch 2010b). The chief who controlled the ahupua‘a, called the ali‘i-‘ai-ahupua‘a, typically 
appointed a land overseer, the konohiki, who resided in the territory and was responsible for its 
daily management. This konohiki made sure that the population of commoners (maka‘ inana)
who resided in the ahupua‘a kept up their gardens and farms, and were prepared to present the 
annual tribute (ho‘okupu) to the chief and the king. 

For most of the lands in Hawai‘i, the specific boundaries of ahupua‘a territories are well known, 
because these were codified at the time of the Mahele ‘ ina, or division of lands between the 
king, principal chiefs, and the government between 1846-54 (Chinen 1958; Kirch and Sahlins 
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1992). As discussed earlier, however, Kahikinui was rather unusual in that—with the exception 
of Auwahi—all of the lands of the moku were awarded to Prince Lot (grandson of King 
Kamehameha I, later to become Kamehameha V). Auwahi was not included in the award to 
Prince Lot, but rather was given to his half-sister the high chiefess Ruta Keli‘iokalani (great 
granddaughter of Kamehameha I), who kept the ahupua‘a in her possession until after her 
death, when it became a part of ‘Ulupalakua Ranch. The remainder of Kahikinui, given over to 
Prince Lot, was presumably also subdivided into several different, named ahupua‘a. But because 
this vast region was transferred as a single unit to the prince, these ahupua‘a were not 
specifically named in the Mahele Book of awards. Moreover, because Lot was dissatisfied with 
his receipt of the Kahikinui lands, he rapidly arranged to have them transferred to the Hawaiian 
Government, in exchange for more productive lands elsewhere. With the entire area of 
Kahikinui (excepting Auwahi) now in Government hands, there was again no particular 
interest in delineating the specific boundaries between ahupua‘a within Kahikinui, because these 
were not held by separate private landholders.  

For these reasons, the only ahupua‘a territory within the ancient moku of Kahikinui that can be 
unambiguously defined is that of Auwahi. Its western and eastern boundaries were defined by 
the Hawaiian Government’s Boundary Commission in the 1870s. The vast expanse of land to 
the east of Auwahi, extending past the Luala‘ilua Hills all the way to deep Manawainui Gulch 
and beyond to the eastern border of Kahikinui at Wai‘ pai was surely divided into several 
ahupua‘a. Clues as to the names of these ahupua‘a are provided by early maps of the region. The 
earliest printed map of the Hawaiian Islands was made by Samuel P. Kalama in 1838 while at 
the missionary school at L hain luna on Maui, in 1838 (Moffat and Fitzpatrick 1995:26-25, 
figure 10). This map labels the following major land units, from west to east in Kahikinui: 
Auwahi (spelled Auahi), Luala‘ilua, Alena, and K papa. The first accurate survey of Kahikinui 
District was undertaken by W. R. Lawrence in July, 1882, for the Hawaiian Government Survey 
under the overall direction of W. D. Alexander. The original drafted map of this survey, 
preserved in the archives of the State Survey Office, has penciled place names that appear to 
indicate ahupua‘a, or at least major land divisions (although no boundaries between these 
divisions are delineated. These names, from the eastern boundary of Auwahi proceeding 
eastward are: Alena, K papa, Na Kaahu, and Na Kaohu. The first version of the “modern” map 
of Maui was a collaborative effort of the Hawaiian Territorial Survey, the U. S. Geological 
Survey, and the U. S. Coast and Geodetic Survey, undertaken in 1928 (published in quadrangle 
sheets at a scale of 1:62,500 by the USGS). The M kena and Haleakal  Quadrangles show 
Auwahi with its boundaries, and for the rest of Kahikinui give land names (without boundaries 
delineated) in west to east order:  Alena, K papa, Nakaohu, Nakaaha, Mahamenui, 
Manawainui, and Wai‘ pai (Figure 40). Interestingly, Luala‘ilua appears on this map only as 
the name of the cinder cones, and not as a larger land unit. This suggests the possibility that 
Luala‘ilua was not an ahupua‘a, but was a kind of boundary zone between Auwahi and Alena. 



DRAFT — Supplemental Report to the Archaeological Inventory Survey 
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 95 

Figure 40. Map of Kahikinui District showing the various place names which are believed to 
represent individual ahupua‘a, or in some cases possibly ‘ili, land units. (Map by U. S. 
Geological Survey, 1942.) 
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To summarize, Auwahi was just one of several ahupua‘a that in aggregate constituted the large 
moku of Kahikinui. However, it remains uncertain exactly how many ahupua‘a the rest of 
Kahikinui was subdivided into.  Certainly Alena and K papa seem to have unquestioned status 
as ahupua‘a names, as they appear on the early Kalama map from 1838. The other names which 
appear on the 1928 USGS map, and which have continued to be published on subsequent 
editions up until the present, may also have been ahupua‘a. Alternatively, they may have been 
smaller unit, such as ‘ili, within a large single ahupua‘a of K papa.

For the present study, the most important implication of all this is that Auwahi was 
unquestionably an independent ahupua‘a within the larger moku of Kahikinui. Moreover, the 
fact that this land unit was conferred on one of the highest-ranked chiefesses in the Hawaiian 
Kingdom during the Mahele ‘ ina of 1848, Princess Ruta Keli‘iokalani (grand-daughter of King 
Kamehameha I), suggests that the ahupua‘a had a special status, for such a high-ranked 
personage would not be awarded an unimportant territory. Clearly, at the time of the Mahele 
all of Kahikinui was in the control of the Kamehameha family (and presumably had been so 
since the conquest of Maui by Kamehameha after the death of Maui King Kahekili in the late 
18th century). But Keli‘iokalani outranked her half-brother Lot, in part due to her pedigree 
which traced back to K nekap lei, a former wife of the great Hawai‘i king Kalani‘ pu‘u and an 
early wife of Kamehameha I. Thus, the fact that Auwahi was awarded to Keli‘iokalani is 
indicative that the ahupua‘a had a special status within Kahikinui. Indeed, although there is no 
direct historical proof of this, one presumes that she expressly wanted this ahupua‘a and had 
requested it in the negotiations leading up to the Mahele. This interpretation of Auwahi as 
particularly important within the larger moku is also supported by the archaeological 
observation that the most important coastal settlement, containing the largest individual 
residential platforms and several heiau, is situated on the coast at Makee, within Auwahi. For 
these and other reasons, it is likely that Auwahi was the most important ahupua‘a in the entire 
district. It was probably the residence of the konohiki who represented Keli‘iokalani, as she 
herself would not have resided there.  In the following pages, we will summarize other 
evidence that further reinforces this interpretation, notably that Auwahi is likely to have had 
some of the most intensively cultivated zones within the entire district, and that it was a locus 
of high population density.

6.4 CHRONOLOGY OF OCCUPATION AND LAND USE IN AUWAHI

Recent archaeological excavations and re-dating of key sites throughout Eastern Polynesia, 
including Hawai‘, have led to a shortening of the Hawaiian cultural sequence. It appears 
unlikely that the Hawaiian archipelago was settled before A.D. 800, and may not have been 
colonized by the first Polynesians until closer to A.D. 1000 (Kirch and McCoy 2007; Dye and 
Pantaleo 2010). This has required a revision in the Hawaiian cultural sequence originally 
proposed by Kirch (1985: figure 239), with four periods prior to European contact: Colonization, 
Developmental, Expansion, and Protohistoric. Instead, following a proposal by Kirch and 
McCoy (2007), the first two periods are collapsed into a shorted Foundation Period, from initial 
settlement (ca. A.D. 800/1000) to A.D. 1200. This is then followed by an Early Expansion Period 
(A.D. 1200-1400), a Late Expansion Period (A.D. 1400-1650), and a Protohistoric Period (A.D. 
1650-1778). This revised sequence has recently been summarized by Kirch (2010b, table 4.1). We 
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will refer to this sequence in the following analysis of radiocarbon dates from Auwahi and from 
the larger Kahikinui region. 

Prior to our current project, only two radiocarbon dates had been obtained from sites within 
Auwahi ahupua‘a. Both dates were from excavations by Kirch at the coastal village site of 
Makee. A heiau site returned an age of 390 ± 40 BP (Beta-183146) while an adjacent fishing shrine 
was dated to 160 ± 40 BP (Beta-183147) (Oceanic Archaeology Laboratory, unpublished data). 
These dates suggested that Polynesian use of at least the coastal zone had commenced by the 
15th century, but gave no indication of the timing of the extensive inland occupation. 

For several ahupua‘a to the east of Auwahi, however, a more extensive radiocarbon database 
had been developed over about 15 years of excavations, by the U. C. Berkeley Oceanic 
Archaeology Laboratory group (Kirch 1997), by the State Historic Preservation Division’s 
investigations on behalf of the Department of Hawaiian Home Lands (Dixon et al. 2000), and by 
the University of Northern Illinois’ study of several heiau sites in the district (Kolb 2006). The 
largest subset of dates comes from K papa, but Nakaohu, Mahamenui, and Manawainui 
ahupua‘a are also represented. In all, 162 radiocarbon dates have been obtained. This is a high-
quality database in that virtually all of the samples were botanically identified prior to dating 
(thus eliminating the recurring problem of “old wood”), and because almost all of the dates 
were run using the high-precision AMS (accelerator mass spectrometry) method. In fact, this is 
one of the largest radiocarbon databases for any single district or region within the Hawaiian 
Islands. The Kahikinui radiocarbon database has been used by Kirch (2007) to estimate pre-
contact populations trends in the district, and by Kirch (2010b:128-136) as part of a larger meta-
analysis of Hawaiian demography. 

Figure 41 is a histogram plot of the 162 Kahikinui radiocarbon dates (excluding our recent 
sample of 16 dates from Auwahi) by 100-year calibrated age intervals. (By “calibrated” we mean 
that the plotted ages are not radiocarbon ages but calendar ages derived from the Oxcal 
calibration program.) Because radiocarbon ages are not “dates” in a strict sense, but rather sets 
of probability distributions, often with multiple possible intercepts on the calibration curve, 
plotting dates as in Figure 182 requires making a decision about which of several possible 
calibration intercepts to accept. In this case the preferred intercept for each radiocarbon date is 
that with the single highest probability (probabilities are generated as part of the Oxcal 
calibration program). 

As can be seen in Figure 41, there are only two radiocarbon dates older than A.D. 1400. These 
dates suggest the likelihood of some human activities in the Kahikinui region during the late 
Foundation and Early Expansion Periods, but are unlikely to signal permanent land use or 
occupation. More likely, they relate to initial Polynesian exploration of the region. During the 
period from A.D. 1400-1499, however, ten radiocarbon dates from several sites can be taken as 
evidence that Hawaiians had begun to establish a permanent presence in the region. This 
corresponds to the onset of the Late Expansion Period in the revised Hawaiian sequence, a 
period known from Hawai‘i Island to have been one of major expansion of leeward agricultural 
field systems (Ladefoged and Graves 2008). The numbers of Kahikinui radiocarbon dates then 
increase significantly for the next two centuries, from A.D. 1500-1699, reflecting a growing 
population and expansion of settlement. Most striking, however, is the more than doubling of 
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dates in the final 100-year interval, from A.D. 1700-1799.  This is the Protohistoric Period, prior 
to and overlapping with the first arrival of Europeans into the islands. Based on the Kahikinui 
radiocarbon database, it seems that the highest density of settlement and population in the 
district was reached in this final century of the pre-Contact era. 

Figure 41. Histogram plot of 162 radiocarbon dates from Kahikinui archaeological sites 
(excluding Auwahi). Dates have been plotted based on their highest probability intercepts. 
The trendline is a 2-period moving average. (Based on unpublished data in the Oceanic 
Archaeology Laboratory, University of California, Berkeley.) 

The broader radiocarbon database for Kahikinui provides a context within which the new set of 
14 AMS radiocarbon dates from Auwahi sites obtained by this project can be evaluated. Figure 
183 is an Oxcal-generated plot of all of the new Auwahi dates. The dates have been arrayed 
from oldest (top) to youngest. As is evident, there are multiple intercepts for all dates, and the 
problem of multiple intercepts becomes more acute with the youngest age samples. However, 
none of the dated samples came from sites with any post-Contact Euro-American artifacts, so 
we can rule out the intercepts that extend from ca. A.D. 1800 to the present. Again applying the 
procedure of choosing the single, highest probability intercept for each date, we can convert the 
somewhat “messy” plot in Figure 42 to a histogram of date distribution by 100-year intervals, as 
in Figure 43.
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Figure 42. Oxcal generated chart of the 14 dates from Auwahi by this project. The black 
histograms for each date are probability distributions indicating the likelihood that the 
radiocarbon age corresponds to a particular calendar year. As can be seen, “dates” have 
multiple probability intercepts. 

Figure 43 exhibits a temporal distribution that is similar in certain respects to the larger 
Kahikinui regional sample (Figure 41), but also differs in a possibly significant respect. As with 
the rest of the district, it is evident that Auwahi ahupua‘a did not begin to see permanent human 
occupation and land use until the 15th century A.D., that is the beginning of the Late Expansion 
Period.  The slight differences between A.D. 1400-1499 and 1500-1599 are probably not 
significant, and most likely reflect sample size issues. However, the large increase in number of 
dates in the interval from A.D. 1600-1699 is noteworthy, and must be interpreted as a major 
increase in the intensity of land use and population. Moreover, this increase occurs earlier in 

Atmospheric data from Reimer et al (2004);OxCal v3.10 Bronk Ramsey (2005); cub r:5 sd:12 prob usp[chron]
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Auwahi (17th century) than in the rest of the moku (18th century). Indeed, the Auwahi plot shows 
a decrease in the frequency of dates in the period from A.D. 1700-1799. We need to be cautious 
in our interpretation of these trends, because admittedly the Auwahi sample size is still small, 
and limited to just a part of the entire ahupua‘a. Further dates, and dates from the mauka areas 
inland of the highway, might alter these trends.  

Figure 43. Histogram plot of 14 radiocarbon dates from Auwahi archaeological sites. Dates 
have been plotted based on their highest probability intercepts. The trend line is a 2-period 
moving average. 

Nonetheless, there are reasons to think that a slightly earlier period of intensification of 
occupation and land use may have occurred in Auwahi, as opposed to other ahupua‘a of the 
district. The geology and soils of Auwahi are among the best suited in all of Kahikinui for 
Hawaiian dryland farming, being relatively young and hence nutrient-rich, but not so young as 
to be too rocky for cultivation (as is the case with most of Alena ahupua‘a). Auwahi also enjoys 
by far the best canoe landing, and better access to shoreline and marine resources than areas 
farther to the east. For these reasons, a slightly earlier build up in population within Auwahi 
would be understandable. 

Figure 44 plots all of the available radiocarbon dates for Kahikinui, including the 16 new 
samples from this project, distributed by ahupua‘a unit and across the 100-year temporal units. 
In this chart, the relatively low frequency of Auwahi dates in the period from A.D. 1500-1599, as 
compared with the trends for K papa and Nakaohu, is noteworthy. If our hypothesis that 
environmental conditions in Auwahi were conducive to earlier settlement is correct, we would 
expect more dates in this interval. Again, however, this may simply be a matter of sample size, 
and of the fact that to date our samples are concentrated in the lower elevation zones. It is also 
worth noting that the pattern for Manawainui—at the opposite, eastern end of the district from 
Auwahi—does not exhibit any significant evidence for human occupation until the final century 
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prior to contact. Just as Auwahi may have been one of the most inviting parts of Kahikinui for 
settlement, Manawainui was probably the most challenging, due to its older and more nutrient-
leached soils, and to its very low annual rainfall (Kirch et al. 2004; Holm 2006).  

Figure 44. The temporal distribution by 100-year age intervals of radiocarbon dates from five 
ahupua‘a of Kahikinui. 

6.5 SETTLEMENT PATTERNS, POPULATION DENSITY AND DISTRIBUTION

Having compared the broad temporal patterns of site distribution in Auwahi with those across 
the Kahikinui District, we now turn to a similar comparison of spatial patterns. In the most 
general sense, the entire Kahikinui region consists of lava flow slopes forming the southeastern 
flank of Haleakal  volcano. When one begins to examine the landscape more closely, however, 
significant differences are apparent. The eastern half of Kahikinui from Mahamenui to 
Manawainui is considerable older in geological terms, with the slopes consisting of lava flows 
from the shield-building stage, known as the Kula Volcanic Series. Being fairly old, these 
surfaces have more deeply weathered soils, and are dissected by intermittent stream gullies and 
gulches. The last of the Kula series flows was dated by Kirch et al. (2004) to about 226,000 years 
ago. One flow in the eastern part of the district is, however, an exception: the Pu‘u Pane 
substrate which emanates from the flanking cinder cone of that name and dates to about 96,000 
years ago. In contrast, the western half of the district, including Auwahi, is made up primarily 
of lava flows which have emanated from the volcano’s southwestern rift zone, as a part of a 
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more recent rejuvenation stage, known as the Hana Volcanic Series (Stearns and MacDonald 
1942; Sherrod et al. 2007). These substrates range in age from as old as 130,000 years, to as 
young as 5,000 years. The very young flows, especially that which dominates Alena ahupua‘a,
consist almost entirely of ‘a‘  lava, and were not amenable to cultivation. But a considerable 
expanse of lavas between about 10-50,000 years old provided substrates highly suited to the 
cultivation of dryland crops, especially sweet potato. The greatest concentration of such ideal-
age lava substrates are in Auwahi and K papa-Nakaohu. The broad spatial patterns of the Kula 
and Hana Volcanic Series flows across Kahikinui are illustrated in Figure 45.  

Over the past 15 years, large segments of Kahikinui District have been archaeologically 
surveyed, primarily by the U. C. Berkeley Oceanic Archaeology Laboratory, and by the State 
Historic Preservation Division (Kirch, ed., 1997; Dixon et al. 2000). Figure 46 shows the principal 
areas of intensive survey and the approximate area in square kilometers covered for each 
survey block. Colored dots indicate individual archaeological features. The most extensive 
single area covered by intensive survey to date is that of K papa-Nakaohu, for which the U. C. 
Berkeley team under Kirch’s direction has now obtained data on more than 3,000 individual 
features over a 12.8 km2 area. The Mahamenui and Manawainui area surveys are reported on in 
detail by Holm (2006). The K papa-Nakaohu area consists of substrates of younger Hana Series 
lavas, and thus is most similar to the landscape of Auwahi. The Mahamenui survey area was 
concentrated primarily on the 96,000 year old Pu‘u Pane flow, while the Manawainui area lies 
on the older Kula Volcanic Series flow slopes. Because of these fundamental differences in their 
underlying substrates—and the implications for intensive agriculture—the settlement patterns 
in Mahamenui and Manawainui are predicted to show the greatest contrasts with Auwahi. 
Likewise, the settlement patterns of the K papa-Nakaohu area which has substrates very similar 
in age to those of Auwahi, should present settlement and land use patterns similar to the latter. 
Auwahi also has a peculiar geomorphological characteristic, the presence of the large cinder 
cone of Pu‘u H k kano, which clearly would disrupt the distribution of human land use and 
occupation features. The presence of this geological feature needs to be kept in mind when any 
comparisons are made between these areas. 

Figure 47 displays an analysis of settlement density by elevation above sea level, for the three 
main survey zones of K papa-Nakaohu, Mahamenui, and Manwainui. As can be seen both in 
the distribution map of features, and in the summary histograms which plot site density by 
elevational zones (the insets), in all cases there is a high density of features immediately along 
the coastline. This undoubtedly reflects the importance of exploitation of coastal resources, but 
most of these features upon close investigation and excavation proved to be only for temporary 
or intermittent use. Moving inland from the coast, there is a zone with relatively low feature 
density. Then between about 100-200 m above sea level, sites begin to appear in increasing 
numbers, and then reach their peak density between about 400 and 800 masl. Above 800 masl, 
site density drops off rapidly and falls to essentially zero at about 1000 masl. 
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Figure 45. Simplified geologic map of the Kahikinui District showing the distribution of 
substrates according to age categories (from Kirch et al. 2004). The older Kula Volcanic Series 
is shown in blue. The orange colored areas are of very young lava flows not amenable to 
cultivation. Areas shaded green and yellow have substrates with ages best suited to intensive 
cultivation.
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Figure 46. Major zones of archaeological survey in Kahikinui District. (Compiled from 
unpublished data in the Oceanic Archaeology Laboratory, University of California, 
Berkeley.) 
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Figure 47. Spatial distribution of archaeological features in K papa-Nakaohu, Mahamenui, 
and Manawainui. Inset charts show the frequency of feature categories by elevation. Rainfall 
increases as function of elevation. Compiled from unpublished data in the Oceanic 
Archaeology Laboratory, University of California, Berkeley. 
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Elevation is a key variable in settlement distribution in Kahikinui because it is a proxy for 
rainfall. Elevation per se was not the key controlling variable in site distribution, but rather the 
amount of annual rainfall which was correlated with elevation, and which was essential for the 
dryland cropping of sweet potato and other cultigens. The correlation between elevation and 
rainfall in Kahikinui is depicted in Figure 48. Rainfall along the coast is roughly 400 mm or less 
per year, which is well below the annual minimum of about 750 mm needed for sweet potato 
cultivation (Purseglove 1968:82). By about 400 masl elevation, however, rainfall rises to around 
750 mm, and continues to climb up to a maximum of around 800-1000 mm. It is in this zone 
from roughly 750 to 1000 mm of annual rainfall that the ancient Hawaiian farmers were able to 
produce annual crops of sweet potato and other dryland cultigens, which made life on these 
arid slopes possible. 

Figure 48. Kahikinui rainfall as a function of elevation. 

The survey data generated by our current project can be compared with these district-wide 
patterns, to test whether or not Auwahi conforms to the same general settlement pattern, or 
shows unique characteristics. It must be kept in mind that the present survey was limited to the 
areas within the boundaries of the proposed wind farm. Consequently, our survey area 
excludes both the lowest elevation areas, adjacent to the coast, and those parts of the ahupua‘a at 
elevations higher than about 400 m (mauka of the highway). However, the present survey 
provides an excellent picture of settlement patterns in the elevational range from 100 to 400 
masl.

The settlement patterns and site distribution and density within the areas covered by our 
project conform generally to expectations based on prior survey work in K papa-Nakaohu,
Mahamenui, and Manawainui. The density of features, especially those associated with 
permanent habitation and cultivation, show a significant drop off below about 250 masl. 
However, Auwahi’s high site density extends lower toward the coastal zone than in other areas 
such as K papa-Nakaohu.  This could in part be a function of a slightly higher annual rainfall in 
Auwahi (which is closer to southwestern rift of Haleakal  and may therefore receive rainfall 
from cloud cover extending over this flank of the mountain. Unfortunately, the available rainfall 
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records are too spotty to test this hypothesis. The lower elevational extent of permanent 
habitations in Auwahi may also reflect local practices of surface water concentration and 
management in the small gulches and gullies that descend below Pu‘u H k kano, a point we 
will discuss further below. Whatever the explanation, Auwahi does seem to have an unusually 
high density of habitation and cultivation features, matching the highest densities in K papa-
Nakaohu, and certainly higher than in Manawainui to the east. This again highlights the 
importance of the ahupua‘a of Auwahi within the overall Kahikinui District settlement pattern. 

The overall patterns of settlement distribution within the areas of Auwahi that we have 
surveyed also show close similarities to patterns in the K papa-Nakaohu area, as expected. 
These include the use of ‘a‘  ridge lines for habitation clusters (small groups of residential 
terraces, enclosures, C- and U-shapes, and so forth), with intervening low swales and flats 
evidently being used for cultivation. The same pattern of kauhale clusters previously noted for 
K papa-Nakaohu (Van Gilder and Kirch 1997; Van Gilder 2005) is replicated in Auwahi, 
demonstrating a consistency in residential architecture throughout the moku of Kahikinui. 

6.6 AGRICULTURAL SYSTEMS AND WATER CONTROL

The pioneering ethnographer of Hawaiian agricultural practices, Edward S. C. Handy, called 
the southeastern flanks of Haleakal , from Kaup  to Honua‘ula, “the greatest continuous dry 
planting area in the Hawaiian Islands” (1940:161). In spite of its considerable aridity, Kahikinui 
and the adjacent districts to Kaup  to the east and Honua‘ula to the west collectively comprised 
a major zone of rain-fed, non-irrigated cultivation, primarily of sweet potatoes, but also of 
yams, dryland taro, and secondary crops (e.g., paper mulberry and ti). Our investigations in 
Auwahi have expanded our understanding of the range of agricultural practices used by the 
pre-Contact Hawaiians in this marginal environment. In addition, our survey has revealed a 
previously unrecognized degree of micro-environmental management of small, ephemeral 
watercourses and drainage channels across the Auwahi landscape. In part, this heightened 
awareness of landscape features which are often topographically low and subtle is a 
consequence of the extreme drought conditions in Auwahi in 2010, which made surface 
visibility extraordinarily clear. Many of the agronomic and water control features that we 
identified in our survey might have been missed under normal levels of vegetation cover; 
indeed, many features were not observed in the prior 2007 survey of the same area. This is not a 
critique of the previous archaeological survey team, which was well trained and experienced in 
Hawaiian archaeology. It is simply a statement of the reality of survey work when the terrain is 
obscured by thick invasive vegetation (dominated by such plants as lantana, koa haole, and the 
nearly impenetrable Glycine vine). Having the advantage of virtually no obscuring vegetation 
cover in 2010, as a result of several years of continuous drought, visibility rose to levels that 
otherwise are only matched after a wildfire (see Holm and Kirch 2007).  

Kirch (2010a) has synthesized the characteristics of pre-Contact Hawaiian agriculture across the 
Kahikinui landscape, based on 15 years of investigations by the U. C. Berkeley team, and since 
2000 by the collaborative Hawai‘i Biocomplexity Project (see also Coil 2004; Coil and Kirch 2005; 
Hartshorn et al. 2006; Holm 2006; Kirch et al. 2005). In contrast with other leeward slope 
environments such as Kohala and Kona on Hawai‘i Island, which are dominated by vast “field 
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systems” consisting of reticulate grids of field embankments, walls, and trails (Kirch 1985; 
Vitousek et al. 2004; Kirch 2010a), the Kahikinui agricultural landscape was in general less 
formally organized. Adapting their horticultural practices to the highly varied landscape 
mosaic of young lava flows—an especially “patchy” kind of environment—the ancient 
Hawaiian farmers in Kahikinui did not attempt to impose a formal grid system of field plots 
across the entire landscape. Rather, they adapted their agriculture to the microenvironmental 
habitats of lava ridges and intervening swales or depressions, favoring the ridges for habitation 
(and some kinds of cultivation involving mounds, perhaps for gourds or other crops), and 
reserving the swales for cultivation. These swales are natural features of the ‘a‘  topography, 
formed on the surface of the massive lava flows (Figure 49). They range considerably in area 
and depth, but are often 50-100 m in length. These natural depressions act as sediment traps, 
gradually accumulating both wind-blown fine particles as well as materials washed off the 
adjacent slopes during heavy rains. The swale floors thus build up organically enriched 
deposits which may be up to 1 m or more in depth, and provide ideal soil media for cultivation.  

Figure 49. A medium sized natural swale in the ‘a‘  lava topography of Auwahi, below Pu‘u
H k kano. This swale has a level soil surface and artificially constructed walls around its 
perimeter. It is typical of swales throughout Kahikinui used for intensive cultivation. (Photo 
by P. V. Kirch, 2007.) 

This swale mode of cultivation, previously shown to be the dominant pattern across Kahikinui, 
is especially well reflected in the survey data from Auwahi. However, the new Auwahi data 
from this project also revealed an unexpected example of the formal, reticulate field system 
kind of cultivation not previously documented from Kahikinui, but known primarily from 
Hawai‘i Island. Recently, such a formal field system was identified by Kirch et al. (2010) in the 
Kaup  district to the east of Kahikinui, the first time that this kind of agricultural system had 
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been reported for Maui Island. As can be seen in Figure 50, the Kaup  field system consists of a 
tightly packed grid of field embankments running along the contours, with cross-cutting walls 
running up-and-down slope (mauka-makai) at fairly regular intervals. The closely spaced field 
embankments (averaging about 8-9 m between them) are interpreted as delineating individual 
farming plot boundaries, while the longer walls are probably territorial boundaries (perhaps ‘ili
units in the traditional Hawaiian land system). 

Figure 50. Map of a portion of the Kaup  Field System, based on aerial photo analysis of 
field embankment and wall patterns. (Based on unpublished data in the Oceanic 
Archaeology Laboratory, University of California, Berkeley.) 

The discovery of the 50-50-15-6910 complex of features on the fringes of the large sedimentary 
basin that lies inland of Pu‘u H k kano is the first archaeological record of such a formal field 
system in the Kahikinui region. It appears that prior to historic period disturbance, especially 
from intensive cattle grazing in the area, this field system probably covered the entire extent of 
this sedimentary basin, a rich accumulation of alluvium that was washed into the sediment trap 
created by the 30-50,000 year old Pu‘u H k kano cinder cone. From our mapping of the 
remnant parts of this field system, it had a structure much like that recorded for the Kaup  field 
system. That is, field embankments were regularly spaced about 9-11 m apart, with intervening 
low walls or bunds that subdivided the system into sets of plots, probably some kind of social 
or land tenure division. The existence of the 6910 complex shows that—when local 
environmental conditions were favorable—the Hawaiian land managers preferred to lay out the 
agricultural landscape in this kind of reticulate grid. Such a formal grid system was presumably 
the material reflection of the highly developed and hierarchical Hawaiian system of land tenure, 



DRAFT — Supplemental Report to the Archaeological Inventory Survey  
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 110 

with its nested units beginning with the moku, down through the ahupua‘a, to the ‘ili, and 
extending to the smallest cultivated parcels such as the mo‘o and pauk .

Equally important as the discovery of a formalized field system was the realization during the 
course of our field studies that the ancient Hawaiians who made a living on the lava flows of 
Auwahi had practiced a variety of sophisticated water control practices.1  The importance of 
water in such an arid landscape as Kahikinui hardly needs to be stressed. Stock et al. (2003) 
discuss the paleohydrology of Kahikinui, determining that the small drainage channels present 
on the younger H na Volcanic Series lava flows (as in K papa-Nakaohu, and also in Auwahi) 
show no evidence of having had permanent flow in the past. Rather, these channels have been 
carved by intermittent flooding at times of seasonal kona (winter) storms. Stock et al. (2003) also 
argue that in pre-Contact times the heavier forest cover that was present on the upper Kahikinui 
slopes would have resulted in considerably higher “fog drip” precipitation. This likely resulted 
in a higher water table than is present today, and better water-holding capacity of the landscape 
during periods of rainfall.  

Virtually every drainage channel examined during our archaeological survey of Auwahi 
exhibits artificial manipulation and rearrangement. Typical features include cross-channel stone 
barrages, walling along channel sides, and stone-filled terraces within channel bottoms. Some of 
these features, such as the cross-channel barrage terraces, may have been intended for soil 
capture and actual crop planting. Other features, however, appear designed to slow down 
water flow, causing the intermittent channel flows to percolate into the adjacent porous lava. In 
some cases we noted shallow diversion channels that would have fed some water flow out of 
channels and into adjacent natural basins or swales; these latter could then have been planted. 

6.7 THE RITUAL LANDSCAPE

Paralleling the traditional Hawaiian land system with its hierarchically nested land units was a 
complex hierarchy of temples (heiau) distributed across the landscape. Indeed, the Hawaiian 
land use system and the economy were controlled through the system of temples, with various 
cults and rites organized on a seasonal basis (Valeri 1985; Kirch 2010b:55-66). At the top of this 
hierarchy were the luakini or state temples where the king and his high priest (kahuna nui)
offered human sacrifices to the war god K . The king also had his own Hale o Lono, or temple 
dedicated to Lono, god of thunder, rain, the sweet potato and dryland cultivation. It was from 
this Lono temple that the annual Makahiki procession went forth each year to collect the 
ho‘okupu or tribute from each ahupua‘a territory. Major state temples associated with the famous 
Maui king Kekaulike are known in the adjacent district of Kaup  (Kirch et al. 2009). Below this 
topmost level in the temple system were a variety of heiau associated with the ahupua‘a chiefs, 
falling into a general category of heiau ho‘o‘ulu‘ai, or “temples to increase food.” There were 
                                                     

1 We would be remiss here not to acknowledge the interest taken by Mr. Sumner Erdman of ‘Ulupalakua 
Ranch in this aspect of Auwahi archaeology. Observing various water control features on the ground, Mr. 
Erdman brought these to our attention, and continually pushed us to think about the implications of an 
“archaeology of hydrology.” We appreciate his keen interest in this aspect of Auwahi’s history. 
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separate heiau for the rites of Lono and of K ne (the latter being the deity of flowing water and 
of taro). At an even lower level in this hierarchical system were small heiau contained within (or 
perhaps attached to in some cases), the mua or men’s eating houses of the commoner 
population. Based on settlement pattern data from the K papa-Nakaohu area, it is possible that 
several individual households in a neighborhood may have shared such a common mua. A 
fourth distinct category of temples consisted of ko‘a or fishing shrines, dedicated to K ‘ula, god 
of fishermen, and usually located along the coast. 

Previous archaeological investigations in Kahikinui have identified more than 40 structures that 
are interpreted as heiau (Figure 51). Only a single heiau, K holuapapa situated to the west of the 
Luala‘ilua Hills and close to the present boundary between Auwahi and the Hawaiian Home 
Lands, was reputedly a luakini type temple. This, however, is considerably smaller than the 
great state temples of Lo‘alo‘a and K nehemomalo in Kaup  associated with king Kekaulike. If 
it was indeed used as a luakini, K holuapapa was probably officiated at by the king while 
making a tour of his various moku, rather than as a regular state temple. One other large temple 
(KIP-1010), with no known Hawaiian name, lies in the uplands of Nakaohu, and may have been 
the principal agricultural temple for the central part of Kahikinui. Most of the temples identified 
to date are smaller than K holuapapa or KIP-1010, and would fall into the categories of heiau
ho‘o‘ulu‘ai or of heiau within men’s houses. In addition, a number of fishing shrines have been 
identified along the Kahikinui coastline. Kirch (2004) analyzed the temple sites of Kahikinui, 
demonstrating that their orientations fall into three discrete clusters: East, Northeast, and North. 
He argues that these clusters were associated with the cults of K ne (East), Lono (Northeast), 
and K  (North). 

The Auwahi survey has added five more examples of heiau to the Kahikinui corpus. All of these 
are relatively small structures that were presumably heiau ho‘o‘ulu‘ai, or agricultural temples. 
They are all of the structural form known as “notched” heiau due to their six-sided plans. As 
with previously recorded heiau in Kahikinui, these five structures also fall within the specific 
orientation clusters noted earlier. Site 50-50-15-6908, for example, is situated on the eastern 
slope of a lava ridge so as to command an uninterrupted view towards the Luala‘ilua Hills. Not 
only are the walls of this temple themselves on a perfect E-W/N-S alignment, but from this 
temple one would have been able to observe (and to track, using the topographic features of the 
cinder cones in the distance), both the equinox and solstice risings of the sun, as well as the 
rising of Pleiades (important for setting the yearly calendar and timing of the Makahiki). Two 
other temples (50-50-15-6825 and 50-50-15-6840A) were constructed so that their axes are 
oriented toward the north, which is the high summit of Haleakal . In particular, both structures 
seem to be oriented to a major reddish-colored cinder cone high on the mountain’s rim. Red is 
the sacred color in Hawai’i and Polynesia generally, and the prominence of this red volcanic 
cone may have had particular significance to the Hawaiians who lived in Kahikinui. Kirch has 
previously identified other temples in K papa-Nakaohu that are oriented to this same cinder 
cone.



DRAFT — Supplemental Report to the Archaeological Inventory Survey 
Proposed Auwahi Wind Farm 
Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui 
June 2011 112 

Figure 51. Map of the K papa-Nakaohu to Manawainui section of Kahikinui District, with 
archaeological sites (individual dots) and the distribution of mapped heiau (red dots). (Based 
on unpublished data in the Oceanic Archaeology Laboratory, University of California, 
Berkeley.)
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ABSTRACT

 
This study is in accordance with the Office of Environmental Quality Control, which 
describes resources having Hawaiian Cultural Value. It will describe potential impacts 
from further development, along with measures that could possibly be employed to 
mitigate those impacts. The study will evaluate the cultural significance of historic 
and prehistoric resources identified during an archaeological survey, and assist in the 
development of a general preservation plan for those resources. It will also address 
the requirements of the Office of Hawaiian Affairs, in regards to cultural impacts. 
Specifically, the document will address potential effects on the Hawaiian Cultural and 
Traditional Customary Rights, as described in the legislation known as Act 50, Sessions 
Laws of Hawaii, 2002, and meet the requirements of the HRS Chapter 343, which 
also requires an assessment of cultural resources, in determining the significance of a 
proposed project.  In addition, Articles IX and XII of the State Constitution, other state 
laws, and the courts of the state, require government agencies to promote and preserve 
cultural beliefs, practices and resources of Native Hawaiians and other ethnic groups.
 

This report represents a summary of the results of the Traditional Practices and the 
Spiritual and Cultural Association to Auwahi Makai and the rest of the Pae ʻāina O 

Hawaiʻi, or Island of Hawaiʻi.
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INTRODUCTION
 

The Scope
 

The scope of this report will be to compile various historical, cultural, traditional 
practices and topographical accounts of Auwahi Makai and its surrounding areas. It will 
consist of two phases, the first being Traditional Practices, and the second being the 
Spiritual and Cultural Association to Auwahi Makai and the rest of Pae ʻāina O Hawai’i, 
or Islands of Hawaiʻi.

 
Specific Area of Research
 
The area being researched is referred to as Auwahi Makai or the lower Auwahi. This 
larger area of the Auwahi consists of two parts, mauka, or upper mountain side and 
makai, or lower ocean side, which are separated by Piʻilani Highway. The entire area 
is called Auwahi, or Smokey Glow, because of the 1790 volcanic eruptions. It consists 
of 5,252 acres. The lower portion where the wind farm will take place consists of 282 
acres.

 
Auwahi Wind Energy LLC, a subsidiary of Sempra Generation, 
Inc., proposes to develop a wind energy project in the southern 
half of the Auwahi Ahupuaʻa of Maui Island, Hawaiʻi, which is 
currently a holding of ‘Ulupalakua Ranch [TMK: (2) 1-9-001-:006]. 

 
Project Description
 
The project area is located on undeveloped land on the southern coast of East Maui. 
It is located south of the Pi‘ilani Highway within approximately 1,450 acres; the actual 
wind farm consisting of 16 turbine pads and associated access roads and staging area 
covers ca. 282 acres. The general project location and the various component parts 
are depicted in Figures 1 - 3. The proposed wind energy development project would 
provide 21 megawatts (MW) of clean, renewable energy to Maui Island. In addition to 
the wind turbine pads, access roads will have to be constructed. The access roads 
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would be approximately 10.4 meters (38 feet) wide, including shoulders. Other planned 
components within the project area include a construction staging area, electrical 
collection system, collector switchyard, operations and maintenance building, and 
meteorological monitoring tower.

 
In addition to the wind farm, Auwahi Wind Energy LLC, proposes to construct a ca. 9 
mile long generator-tie line and substation to link the energy generated by the Auwahi 
Wind Farm with the Maui Electric Company electrical grid (Figure 2). Auwahi Wind 
Energy LLC, also proposes to improve the existing ca. 5 mile long ‘Ulupalakua Ranch 
Pāpaka Road to be used to transport construction materials from the coast up to the 
wind farm site. In summary, the area of potential effect (APE) for the project is: 

○ Wind Farm Project Area
○ an improved series of ranch roads collectively referred to as Pāpaka Road 

that extends for 4.7 miles and measures 9.7 meters (30 feet)  on either 
side of the center line;

○ 16, 1.5 acre turbine pads;
○ access roads connecting the turbine pads that measure 10.4 meters (38 

feet) on either side of center line;
○ a 60 foot wide generator-tie line corridor that extends for 9 miles from the 

wind farm to a proposed interconnect substation; and
○ a 2.0 acre interconnect substation at the NW terminus of the generator-tie 

line.
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Figure 2

 
8



 

Figure 3
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Tangent Areas of Research2

 
Kahikinui
 
According to Pacific Legacy, Kahikinui, which translates as “Great Tahiti”3, is very 
important in Polynesian and Hawaiian traditions. It has been said that the name 
Kahikinui was first applied in ancient times by a famous Polynesian navigator who would 
voyage all over Polynesia. They were believed to have been sailing through a known 
channel called Ke Ala I Kahiki, or the road to Tahiti, and probably recognized the similar 
topography between Maui and Tahiti. Like Tahiti, Maui also has a double-volcano, and 
both islands have a low isthmus connecting smaller and larger mountain masses.4
 
The following text is about the “Coming of the Gods” which was written by Samuel 
Manaikalani Kamakau, the great nineteenth-century Hawaiian scholar. It expressed the 
arrival of the first Hawaiian ancestors:

 
According to the mo‘olelo of Kāne and Kanaloa, they were perhaps the first who 
kept gods (‘o lāua paha nā kahu akua mua) to come to Hawai‘i nei, and because 
of their mana they were called gods. Kahikinui, Maui, where they opened up the 
fishpond of Kanaloa at Luila‘ilua, and from them came the water of Kou at Kaupō 
(Kamakau 1991:112).
 

Kahikinui is referenced in another famous mo‘olelo, or story, which involves 
La‘amaikahiki, the voyaging chief. La‘amaikahiki is better known as the son of the 
famous Mo‘ikeha who sailed from Hawai‘i to Tahiti. In the following text, Forander talks 
about how La‘amaikahiki lived in Kauai, then traveled to Kahikinui and finally set sail to 
Tahiti5:

 
 Laʻamaikahiki lived in Kauai for a time, when he moved over to Kahikinui in Maui. 
This place was named in honor of Laʻamaikahiki. As the place was too windy, 
Laʻamaikahiki left it and sailed for the west coast of the island of Kahoolawe, 
where he lived until he finally left for Tahiti. It is said that because Laʻamaikahiki 
lived on Kahoʻolawe, and set sail from that island, was the reason why the ocean 
to the west is called “the road to Tahiti”.6

 
According to Pacific Legacy, Jean-François de Galaup de la Pérouse, who was in 

2Pacific Legacy, Proposed Auwahi Wind Farm, Ahupua’a of Auwahi, District of Kahikinui, Island of Maui September 2010
3Puku’i, Elbert, and Mookini 1974:64)
4Pacific Legacy, Proposed Auwahi Wind Farm, Ahupua’a of Auwahi, District of Kahikinui, Island of Maui September 2010
5This section incorporates some material previously published in Kirch (1997)
6Fornander 1916:128
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command of the French frigates Boussole and Astrolabe, was the first European explorer 
to sail along the southeast coast of Maui. On May 28th, 1786, La Pérouse’s ships 
sighted the snow-covered summits of Hawai‘i Island and soon after, that of Haleakalā. 
 

La Pérouse wrote that “the island of Maui looked delightful,” and he directed 
his ships to coast it one league offshore. His sea-weary crew was enthralled 
with “waterfalls tumbling down the mountain side into the sea,” as they passed 
Kīpahulu and Kaupō lo0 (Dunmore, ed., 1994:80). But this idyllic landscape was 
soon replaced as “the mountains receded towards the interior of the island.” 

 
We saw no more waterfalls, the trees were fairly sparsely planted along the plain, 
and the villages, consisting only of 10 or 12 huts, were quite distant from each 
other. Every moment made us regret the country which we were leaving behind, 
and we only found shelter when we were faced with a frightful shore, where the 
lava had once run down as waterfalls do today in the other part of the island 
(Dunmore, ed. 1994:82).

 
In comparison with archaeological evidence of a fairly large and dense population in 
Kahikinui, pre-contact does not match up with the absence of settlement stated in Mr. 
Dunmore’s findings. 
 
According to Pacific Legacy, the Catholic faith played a big part in the Native Hawaiian 
population. It is unknown when the Native Hawaiian population converted to the Catholic 
faith, however, the first recorded mission on Maui dates back to 1846. 
 

A thatched church (hale pili) was constructed at the site of the present St. Ynez 
Church ruin in Nakaohu sometime during the late 1830s (Ashdown 1973:6). Helio 

Kaiwiloa (sometimes recorded as Koa‘eloa [e.g., Anon. 1963]) was the 
leader of the Kahikinui Catholics. He was also known as the “Apostle of Maui” 
(Bartholomew 1994:19)  According to Ashdown (1973:6), the first church was 
burned by local authorities, only to be quickly reconstructed. Helio Kaiwiloa and 
another fervent Catholic of Kahikinui, Simeon Kaoao, gained notoriety in 1843 
with the infamous pa‘a kaula or tying with ropes incident.7 
 
Legend has it that catechist Helio Kaiwiloa was responsible for having the people 
of Kahikinui erect these buildings. Kahikinui was not a ‘regular’ village where 
people lived close together. Its pili-grass cottages were spread out far and wide 
under trees and shrubs. Nevertheless at one time Kahikinui, which was the 
birthplace of catechist Simon Kaoao, who donated part of his property to build 
a school, was a devout community. It is here that Simon came back to die in 
December, 1846, after guiding Father Favens through the district (1978:278).

 

7Pacific Legacy, Proposed Auwahi Wind Farm, Ahupua’a of Auwahi, District of Kahikinui, Island of Maui September 2010
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Pacific Legacy argues that the impact of the Māhele of 1848 was the most crucial event 
that altered the Native Hawaiian people’s lifestyle and culture. 
 

This series of government acts imposed upon the islands a Western, allodial 
system of land tenure, resulting in the end of the old chiefly regime (Kirch and 
Sahlins 1992; Kame‘eleihiwa 1992). That Kahikinui itself was a moku, and not 
simply an ahupua‘a as some have incorrectly stated, is made clear in the Indices 
of Awards (1929:13), where “Ka Moku” of Kahikinui is included in the listing of 
Government Lands. Prior to the Māhele, the greater part of the district of Kahikinui 
was the personal estate of Prince Lot Kamehameha, later to become King 
Kamehameha V. 8

 
The westernmost ahupua‘a of Kahikinui, Auwahi, although part of the larger 
moku was not included among the lands deeded by Lot Kamehameha to the 
Government during the Māhele. Rather, this ahupua‘a was awarded to Princess 
Ruta (Ruth) Ke‘elikolani (L.C.A. 7716, Royal Patent 7791), half-sister of Lot 
Kamehameha, and great grand-daughter of Kamehameha I. Later, Auwahi would 
become part of the holdings of ‘Ulupalakua Ranch. Princess Ruth may have 
considered Auwahi to be more valuable land than the eastern part of Kahikinui 
given to her half-brother Lot. There is some evidence to suggest that Auwahi 
had a large and dense inland population. The coastal settlement at Makee (also 
known as “Ranch Beach”) contains the largest house sites in the entire Kahikinui 
District, and was probably the chiefly center for the entire moku. It is likely that 
Ruth’s konohiki resided at Makee during the mid-20th century. Two historic grave 
sites on the lava ridge overlooking the Makee settlement, both incorporating coral-
lime mortar, may be burials of individuals who resided at Makee during Ruth’s 
tenure.9
 

According to Pacific Legacy, we currently know of only eight named subdivisions within 
Kahikinui.  However, we are unsure of their land status of ahupua‘a. 
 

Some may have been smaller ‘ili segments of ahupua‘a. From west to east, these 
named land units are: Auwahi, Luala‘ilua, Alena, Kīpapa, Nakaohu, Nakaaha, 
Mahamenui, and Manawainui. Most maps indicate that the eastern boundary 
of Kahikinui was Wai‘ōpai Gulch, with the land of Nakula lying in Kaupō (e.g., 
Hawai‘i Territory survey, 1929, 1” = 5000’).10

 
As stated by Pacific Legacy, as a result of the  Māhele, the small Native Hawaiian 
population resident in Kahikinui declined rapidly. Sometime in the 1860’s, St. Ynez 
Church itself was evidently abandoned and cattle ranching began in Kahikinui in the 

8Pacific Legacy, Proposed Auwahi Wind Farm, Ahupua’a of Auwahi, District of Kahikinui, Island of Maui September 2010
9Pacific Legacy, Proposed Auwahi Wind Farm, Ahupua’a of Auwahi, District of Kahikinui, Island of Maui September 2010
10Pacific Legacy, Proposed Auwahi Wind Farm, Ahupua’a of Auwahi, District of Kahikinui, Island of Maui September 2010
 

12



early 1870s. Pico also indicated as “Paiko”, was a Portuguese rancher who had obtained 
a lease from the Hawaiian Government, and was running cattle in Kahikinui in the 1870s 
and 80s. 
 

As a boy, E. D. Baldwin visited Pico’s ranch house in Kahikinui while assisting 
with the Government survey. In October of 1881, Baldwin recounts “packing 
all of our drinking water from Paiko’s tanks”, and visiting “Paiko’s wind-mill . . . 
located below Luala‘ilua Hills, about a mile back from the sea” (Baldwin, Ms.). By 
the turn of the century a small independent Kahikinui Ranch was operating out 
of Kahikinui House, which still stands northeast of St. Ynez Church. According 
to Mr. Pardee Erdman of ‘Ulupalakua Ranch (pers. comm., June 7, 1996), 
Kahikinui House was constructed by two Portuguese ranchers, Enos and 
Feirrera, who hauled the timber up from Nu‘u Landing. Erdman said that the 
house was meant to be constructed in Mahamenui, where Enos and Feirrera 
had a 118-acre exclusion (indicated on Territorial tax map dated May 1934 
as “Grant 2824,” Zone 1, Section 9, Plat 2), but was built in Nakaohu instead. 
Enos and Feirrera reportedly sold Kahikinui Ranch to Dr. James Raymond 
who reacquired ‘Ulupalakua Ranch (Raymond married Phoebe K. Dowsett, 
widow of Charles Makee and daughter-in-law of Captain James Makee [founder 
of ‘Ulupalakua Ranch], in 1898).11

 
Previous Archaeological Research In Kahikinui12

 
According to Pacific Legacy, Kenneth P. Emory of the Bishop Museum was the force 
that began the new phase of archaeology in Hawai'i in 1950. Emory, along with his 
colleagues Yosihiko Sinoto and William J. Bonk, started a program of excavations 
throughout the archipelago. However, only a single site in southeast Maui was 
investigated during this period, a small cave in Mahamenui, tested by Emory in 1961. 
Emory did not write a report on this excavation, but based on his field notes Chapman 
and Kirch (1979:19) summarized his findings.13

 
A settlement pattern approach, which used a more complete understanding of the past, 
was first introduced in the 1960s through Roger C. Green. Through the settlement 
pattern approach it showed how people adapted to their natural environment and 
organized their daily lives with social and cultural patterns. Peter S. Chapman, a 
graduate student at Stanford University and affiliate of the Bishop Museum, set out to 
apply a settlement pattern approach in Kahikinui District in 1966.14

 

11Pacific Legacy, Proposed Auwahi Wind Farm, Ahupua’a of Auwahi, District of Kahikinui, Island of Maui September 2010
12Pacific Legacy, Proposed Auwahi Wind Farm, Ahupua’a of Auwahi, District of Kahikinui, Island of Maui September 2010
13Pacific Legacy, Proposed Auwahi Wind Farm, Ahupua’a of Auwahi, District of Kahikinui, Island of Maui September 2010
14Pacific Legacy, Proposed Auwahi Wind Farm, Ahupua’a of Auwahi, District of Kahikinui, Island of Maui September 2010
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Geographical Information15

 
Pacific Legacy’s report regarding the geographical information of the area states,
 

Kahikinui District lies astride the southwestern flanks of East Maui, surmounted 
by the magnificent 3,055 m (10,023 feet) high summit of Haleakalā. In Hawaiian 
tradition, the great culture hero Maui climbed to the peak of Haleakalā to 
snare the sun and slow its path across the heavens, so that people could grow 
their crops (Beckwith 1970:226 passim). Because Haleakalā creates a rain 
shadow effect, the leeward lands of Kahikinui are quite arid. They typify what 
the Hawaiian scholar David Malo called the “dry lands,” the ‘āina malo‘o (Malo 
1951:204). 

 
The dominant crop in these areas was the sweet potato, though dryland taro may have 
also been grown in higher elevation areas. As stated by Malo, farming such an ‘āina 
malo‘o “was a laborious occupation and called for great patience, being attended with 
many drawbacks" (1951:204).16

 
The steep southern slope of Haleakalā consists of two major volcanic series, the 
older Kula Volcanic Series and the younger Hāna Volcanic Series (Stearns and 
Macdonald 1942).  The Hāna Volcanic Series consists largely of undissected lava 
flows derived from the southwest rift of Haleakalā, dotted in a few places with 
pyroclastic vents such as the Pu‘u Hōkū Kano cinder cone complex in Auwahi, 
and the Luala‘ilua cinder cones to the east (Stearns and Macdonald 1942; 
Macdonald and Abbott 1970:318-36). The Hāna lavas are made up of alkalic 
olivine basalts, basaltic hawaiites, and ankaramites. The young age of the Hāna 
lavas is indicated by their lack of weathering, especially the absence of any deep 
stream dissection. The ahupua‘a of Auwahi is covered entirely in these young 
Hāna lava flows. 17 

 
Since it is geologically youthful, the landscape of western Kahikinui including 
Auwahi has hardly been modified by erosion. The slopes are traversed only 
by intermittent, shallow stream channels ranging from 2-8 m in width; scoured 
and smoothed channel floors and small quantities of water worn gravel indicate 
flowing water at times of heavy rains. In our experience, most channel erosion 
occurs during occasional Kona storms, which can result in several inches of rain 
falling within less than 24 hours. None of the small water channels flow regularly 
today, but it is possible that there was more frequent discharge in pre-Contact 
times when the forest line was significantly lower (and the water table higher as a 

15Pacific Legacy, Proposed Auwahi Wind Farm, Ahupua’a of Auwahi, District of Kahikinui, Island of Maui September 2010
16Pacific Legacy, Proposed Auwahi Wind Farm, Ahupua’a of Auwahi, District of Kahikinui, Island of Maui September 2010
17Pacific Legacy, Proposed Auwahi Wind Farm, Ahupua’a of Auwahi, District of Kahikinui, Island of Maui September 2010
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result of dew drip precipitation), prior to the late nineteenth and twentieth-century 
depredations of cattle and goats. Stock et al. (2003) present evidence that greater 
levels of fog-drip precipitation on the higher elevation slopes of Kahikinui in pre-
Contact times may have fed perched springs and other water sources. Such 
springs and intermittent watercourses would have provided the main sources of 
surface water to the pre-Contact Hawaiian population of Kahikinui.18  

 
Pacific Legacy also notes that the relatively young age of the lava flows in the Auwahi 
area played an important role in the way in which the landscape was used by the 
Hawaiian population for subsistence farming. 

 
As Vitousek et al. (2004) have shown for Hawaiian landscapes in general, and Kirch et 
al. (2004) demonstrated specifically for the Kahikinui region, the ability of substrates to 
support intensive dryland farming was dependent primarily on the interaction between 
substrate age and rainfall. Substrates that are only a few thousand years old generally 
lack soil development, while those that are several hundred thousand years old often 
have significant depletion of nutrients through leaching (especially if rainfall is high). 
Most of the lava flows in the Auwahi area are between 10-30,000 years old, which is old 
enough for them to have developed a workable soil horizon on top of the lava base, but 
not too old for nutrients to be depleted. In short, given adequate rainfall, the Auwahi soils 
were probably quite fertile and productive for Hawaiian subsistence crops such as sweet 
potato.19

18Pacific Legacy, Proposed Auwahi Wind Farm, Ahupua’a of Auwahi, District of Kahikinui, Island of Maui September 2010
19Pacific Legacy, Proposed Auwahi Wind Farm, Ahupua’a of Auwahi, District of Kahikinui, Island of Maui September 2010
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KAMAKANI NUI ʻO AUWAHI MAKAI
“The strong winds of Auwahi Makai”

 
Cultural Impact Assessment for the proposed Auwahi Wind Farm 

Project, Auwahi, Maui, Hawaiʻi
 

IN THE BEGINNING
 
Beginning of the Islands
 
There are many beliefs of how the Hawaiian Islands were formed. Several people 
believed that Hawai’i was pulled out of Oceania’s vast holding and others thought that 
the islands were born to Papahanaumoku and Wakea. It was also stated by some 
sources that these islands were produced through the lineage of the Kumulipo, which 
means the origin, genesis, source of life or mystery. Another famous legend is about the 
the Demi-God Maui and how he fished up the Hawaiian Islands with his fish hook called 
Manaiakalani,. When speaking of  Auwahi, which is a significant portion of Haleakalā, 
it is important to bring forth the legends and primordial past of Haleakalā, which means 
Home of the Sun.  Haleakalā makes up about one third of the entire island on the 
eastern portion of Maui.  
 
Without taking a side of any version of Hawai’i’s beginnings, Ka Po’e o ka wa Kahiko, or 
people of old, recognized Akaka wale o Haleakalā. It is known that Haleakalā stands in 
full view and from immemorial time Hawaiians have revered the sanctity of the slopes of 
Haleakalā and the summits of Kilohana.
 

In the legend of the Demi-God Maui and his famous fish hook Makanaikalani, it 
was said that Maui attempted to catch a fish by the name of Pimoe, for his mother Hina. 
He, along with his brothers, searched to find this magical fish only to break the spell and 
have Pimoe turn into eight major islands and some 125 minor islands. Maui’s response 
to his mother’s dismay was simply that “we no longer need a large fish to eat; we have 
the land that will be here for generations to come.” The importance and relevance of this 
story is the relationship between the ʻāina, or land, to its people. That same important 
relationship can still be seen today by the many kanaka, or people, who live off the land 
and care for it. 
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Traditional Ties to the ‘Aina
 
In the legend of Papa and Wakea, the story is these two “people” are the parents of the 
islands. Therefore, the islands and the kanaka Hawaii are siblings, which in turn mean 
that when the ʻāina is hurt so are the people. Dr. Lilikala Kame’eleihiwa stated before 
the United States Commission on Civil Rights:  

 
“From time immemorial, Native Hawaiians have had special genealogical 
relationship to the Hawaiian Islands.. As such, we have an ancient duty to love, 
cherish and cultivate our beloved grandmother, the land…and in the reciprocal 
relationship, whenwe Native Hawaiians care for and cultivate the land, she feeds 
and protects us.720

 
E ala e Rise
E ala e Rise
Ka lā I Kahikini The sun at the east
I ka moana At the ocean
Ka moana hōhonu At the deep ocean
Pi’i ka lewa As it climbs
Ka lewa nu’u To the highest
I kahikina In the east
A I ka lā  Is the sun
 
The chant explicates the cycle of the rise of the sun. This chant is still honored today. “E 
ala e” was written in the 1980’s by Hawaiian Scholar, historian and Kumu Hula21 , 
Pualani Kanaka’ole Kanahele. The sun’s appreciation and worship is not something of 
the past, but rather very tangible and real.
 
The ancient spiritual use of mountain is for meditation and receiving of spiritual 
information by Kahuna Po’o. It is a place where the tones of ancient prayer are balanced 
within the vortex of energy spiritual manifestations. In ancient times, only Kahuna and 
their haumäna, or students, lived at Haleakalā for initiations rites and practices.
 
Pele
 
It is said through chants that Pele created every Pu’u22 in the Kilohana region on Maui. 
During Pele’s first visit to Haleakalā she began to dig a deep pit and made 16 cinder 
cones that stand to this day. She went below Paukele, Naholaku and Maua from 

20Kame’eleihiwa, Lilikalä, Ph.d., statement before the Hawai’i Advisory Committee to the U.S. Commission on Civil Rights, “The 
Impact of the Decision in Rice v. Cayetano on Entitlements, “community forum, Honolulu, Hi Sept. 29 2000, transcript.
21Hula Master
22Any kind of a protubereance from a pimple(pu’u 2) to a hill:hill, peak, cone, hump, mound, bulge, heap, pile, portion, bulk, mass, 
quantity, clot, bunch, knob; heaped, piled, lumped, bulging; pregnant; to pucker.
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Kaumunui to Paukela. These Pu’u are in a sacred alignment with the tip of Haneo‘o 
for about 30 miles into the ocean. We are beginning to relearn the significance of 
the astroarchaeology of that period and how these points are interrelated with the 
many Heiau.23  On the east side of Haleakalä, there are over 300 Heiau – a higher 
concentration of ancient temples than any place else on the planet.
 
It was stated by several kupuna that the Goddess Pele would be seen just before an 
eruption with her white dog. There is a legend which claims that during the last eruption 
in 1790, Pele was very angry at a husband and wife who refused to give her water 
and some chickens. When the volcano erupted, Pele turned the man, who they call 
Po’o Kanaka, into stone. he is currently lying on the Mauka side of the intersection of 
Upper and Lower Kanaio. His wife tried to run away from Pele toward the ocean with 
her chickens, however, just before she was about to enter the ocean Pele turned her 
and her chickens into stone. The woman and her chickens can be seen on the beach of 
lower Kanaio encrusted in lava. 

 
Pele’s fury was also well known in a battle between her and a mermaid named Pimoe. 
According to the legend, the battle started because Lohiau, who is Pele’s lover was also 
involved with Pimoe. In a fit of rage, Pele turned Pimoe to stone and imprisoned her in 
the hill fronting the roadway.  

 
Pele’s journey down to Hāna, Maui, was said by the ancients to be her very first 
experience in going under the earth from Haleakalä to the north-western side of the 
peak of Kahuakalā, which means the sun’s nose. On the northwest side of the peak 
is Hale O Pele, or the house of Pele. From there, she caused a flow of lava to pour 
as far as Kawaipapa, Wakiu, Honokalani, Ka’eleku and between Honoma’ele and 
Makapu’u in ‘Ula’ino and the bed of Akiala. During this flow she also made Olopawa, 
Hina’i, Kaiwiopele Leho’ula and Alau. These are all consequences of and interrelated 
with the crater and its activities. She also returned and died at Haleakalä later in 
history in a battle between her rival sister Namakaokaha’i24 –where her and the iwi25 of 
Hi’iakaikapoliopele were scattered through the  crater and the hill at Aleamae named 
Kaiwiopele or the bones of Pele.

23 Pre-Christian place of worship, shine, some heiau were elaborately constructed stone platforms, others wimple earth terraces. 
Many are preserved today.
24Goddess of the Ocean; Pele’s nemesis and sister.
25Bone; carcass (as of a chicken); core (as of a speech). The bones of the dead, considered the most cherished possession, where 
hidden, and hence there are many figurative expressions with iwi meaning life, old age:Na wa e ho’öla I nä iwi? Who will save the 
bones? (Who will care for one in old age and in death?) Ma’ane’I au me ‘oe a waiho nä iwi, here I am with you until death.
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KAMAKANI NUI ʻO AUWAHI MAKAI
“The strong winds of Auwahi Makai”

 
Cultural Impact Assessment for the proposed Auwahi Wind Farm Project, 

Auwahi, Maui, Hawaii
 

NATIVE VEGETATION AND HABITAT
 
Hawaiian Flora (La’au Hawai'i)
 
Auwahi is mostly dry and arid, and most plants have difficulty surviving in this type of 
environment. However, Auwahi, Kanaio and Kahikinui, provide a rich red dirt, that is 
abundantly found in its surrounding areas. Kanaio and Auwahi mauka, or mountain 
side, was filled with cultivated dry land kalo, Colocasia esculenta  or taro  patches. 
Unlike places like Pä'ia on the island of Maui, which is similar in dryness as Auwahi, 
kalo was rarely grown.
 
According to a book titled, "Native Planters in Old Hawai'i: Their life, lore, and 
environment," written by E.S. Handy et al. they expressed the areas of dry land kalo: 
"We are told by an old informant, born at Kanaio in the next district, that the Hawaiians 
formerly living along the coast of Kahikinui ,as well as Kanaio and Auwahi, had their 
plantations of dry taro and other edibles..."26

 
The entire southeastern portion of Maui, although arid, made great areas for dry 
land kalo. Another plant that may have grown in this area to supplement the need 
of wet land kalo, is 'ulu Artocarpus incisus, or breadfruit. Also in the book, "Native 
Planters in Old Hawai'i: Their life, lore, and environment," writers by E.S. Handy et al. 
explicates, "...early voyagers noted extensive planting of breadfruit along the southern 
and leeward coast..."27

 
This statement displays the southern and leeward coasts, more of the dryer areas on 
the island, showing how diverse the people of Auwahi and Kanaio were with planting. 
Pili, Heterogon contortus, or grass, was also quite common in these areas because of 
the climate conditions. Pili liked to grow in arid and dusty conditions. This grass was 
useful to Hawaiians in that the dried grass would be made into bunches and used to 
thatch the roofs of homes in the area. 
 
One of the more familiar plants that grew there and can be seen growing in the area 

26Handy, E.S, et al. "Native Planters in Old Hawai'i: Their life, lore, and environment"
27Handy, E.S, et al. "Native Planters in Old Hawai'i: Their life, lore, and environment"
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until this very day is the Wiliwili Tree, Erythrina sandwicensis. Many people may be 
familiar with this tree because of the seeds contained within its pods. The seedlings 
vary in size and color. There are four distinct colors of seeds: White, Bright Red, 
Orange, and Burgundy.
 
Today these seeds make beautiful lei and other adornments. According to ka po'e 
Kahiko, or people of old, the seeds were not the important part of the plant.  Instead, 
it was the wood that would be used to make bowls, posts for homes, and other useful 
items.

 
Another blossoming plant that may have resided in this area is the 'a'ali'i bush, 
Dodonaea viscosa. This native hard wood shrub is indigenous to the islands. This plant 
also grows well in dryer climates. Ranging in heights from one to thirty feet, this plant is 
found growing at elevations up to 8,000 feet and in wind-swept open country. In today's 
day and age, 'a'ali'i is being used to reforest the island of Kaho'olawe. This island's 
water plate is cracked in half from missile testing by the U.S. government in the late 
1960's and '70's. Kaho'olawe is not able to retain water because of the cracked water 
plate, yet the 'a'ali'i is doing well in growing and flourishing on the island.
 
Another plant that grew in the area is called Huehue , Cocculus trilobus, or 'Inalua. This 
plant produced an extremely purple berry, which when collected and smashed would be 
used to dye kapa, bark cloth made from the wauke tree, broussonetia papyrifera, with 
colors ranging from a deep dark purple hue to a light periwinkle.
 
'Iliahi, Santalum haleakalae, or sandalwood, also grew here in Kanaio.  However, 
there are hardly any sandalwood left because of the opium-sandalwood trade in the 
mid 1800s. This area, as well as Haleakalā, had become desolate because of the lack 
of 'Iliahi.  It was not the 'Iliahi that this area was named after, but after its imitation, Naio, 
Myoporum sandwicense, or the bastard sandalwood .
 
The Naio plant was far more abundant in Kanaio than its counter part 'Iliahi. The Naio 
was used as frames for homes or hale, the twigs of the plant were used as fire wood 
and what not. Naio covered the acreage of Kanaio from Polipoli down to the ocean 
(Kanaio Bay). This plant was so abundant that ka po'e kahiko, named this area Kanaio 
or "The Naio." Section III. Lifestyle (Ka Wā Kahiko) In its earlier years, Auwahi mauka & 
Kanaio was a well propagated area.
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‘ūlei Halapepe      Olopua

‘Ili ahi     Naio          Ko‘oko‘olau

 ‘A‘ali‘i
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Hiʻiakaikapoliopele
 
One of the ground covers used to keep some of the dirt from blowing in the wind 
was Pā'ū o Hi'iaka, Jacquemontia ovalifolia. This was a ground covering vine with 
abundant tubular flowers that range in color from light blue, to purple, to white. This 
plant did not need much water, which in turn would make Auwahi and Kanaio and its 
surrounding areas a perfect place of growth for Pā'ū o Hi'iaka. If one were to travel near 
the shorelines of Kanaio today, one will notice Pā'ū o Hi'iaka growing in the area. While 
Hawaiians of the past used Pā'ū o Hi'iaka for curing keiki, or children, of ea or thrush, 
a mouth disease, this plant is better known for the mo'olelo, or story that explains its 
name.
 
Long ago, Pele, the volcano goddess, took her youngest sister, Hi'iaka, to the ocean. 
As Pele was out amongst the waves fishing, or as some say, surfing, the sun climbed 
higher and hotter in the sky. Meanwhile, Hi'iaka waited patiently on the shoreline for her 
sister. A plant near Hi'iaka, seeing that the keiki's tender young skin was being burned 
by the sun's merciless rays, took pity upon Hi'iaka and extended its viney branches to 
shield her. When Pele returned from the ocean, she discovered Hi'iaka covered and 
protected by the plant. In gratitude, Pele gave the plant its name, Pā'ū o Hi'iaka, or skirt 
of Hi'iaka.

 
Wildlife
 
The introduction of cattle to the area did lots of damage. Although the financially 
healthy 'Ulupalakua Ranch had money to build fencing for their cattle, others who tried 
to compete with the 'Ulupalakua Ranch found it fiscally impossible. So, to reduce the 
costs of having cattle, these cattle owners would allow their herds to graze through 
out the land, thus destroying acres of native forests and habitats. Even today, there 
are undomesticated cattle in the mountains above Kanaio, Auwahi & Kahikinui, still 
damaging the ecosystem in the mountains.
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KAMAKANI NUI ʻO AUWAHI MAKAI
“The strong winds of Auwahi Makai”

 
Cultural Impact Assessment for the proposed Auwahi Wind Farm 

Project, Auwahi, Maui, Hawaiʻi
 

AUWAHI ORAL INTERVIEWS
 

I was fortunate to become good friends with Sonny Kuana who was born in a grass 
hale on the shore of Kanaio, which is adjacent to Auwahi. He has since passed on but 
I believe that  his experience growing up in Kanaio gives us firsthand knowledge of the 
area and is substantial to this report.

 
Sonny Kuana was born on February 24, 1929, in Kanaio. He was raised by his 
grandparents in Lower Kanaio near the ocean. He remembered that it was common 
practice for people to have two homes, one near the ocean, or makai side, and one 
nearer to the mountain, or mauka side. During the warmer months, people would live 
near the makai area to catch fish and preserve. During the cooler months when the 
ocean was rough they would live in the mauka area.

 
He stated that growing up in Kanaio had taught him about survival and living off the 
land. The people had to either hunt, fish, or farm for their food. They would travel 
around on horseback searching for wood. He would often travel to Auwahi to pick up 
wood to make floaters for their fishing nets. He reminisced about his father going to 
Auwahi to get wood for an o’o, or digging stick, to plant sweet potato and other staple 
vegetables that the family needed. 

 
Sonny also stated that living in this area was very difficult, so everyone depended on 
each other. Since there were no telephones, the only way of communicating emergency 
matters with neighbors was that everyone had an ahua, or mound, on their property and 
whenever you needed help you would climb the mound and wave a flag. Your neighbor 
would see your signal and come over to help with whatever you needed. Only important 
matters would warrant this type of communication. 

 
As far as historical and archaeological sites, Sonny stated that there were many in 
Kanaio and Auwahi. He knows of many sites around the Auwahi area, but does not 
know of any sites in the immediate area.
 
The following interviews are with members of the community. The intent of the interview 
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process was to identify the traditional cultural practices and history of the Auwahi area. 
We contacted Kupuna and other community members who were born and raised in 
the surrounding areas as well as those with some knowledge of the resources, history 
and legends. These interviews were conducted using both handwritten notes and 
digital recordings. Of the 10 individuals that were interviewed, none had any definitive 
information about Auwahi although all were willing to share their experiences or beliefs 
about the area. Interview Summary and Consent Forms from each participant are 
included in this report and mp3 recordings are available upon request .
 
Interviewers: Charles Kauluwehi Maxwell Sr. and Rebecca Shephard
 
Person Interviewed: Sam Kahai Kaai; Face to Face Interview
 
Occupation and Reason for being Interviewed: Respected Kupuna (elder) Historian 
and Cultural Practitioner from the Island of Maui .  Sam Kahai Kaai’s family are from the 
Kaupo area of Maui. He had much information regarding the Kaupo and Kanaio areas 
but little direct knowledge of Auwahi.
 
Date: September 8, 2010
 
Mr. Kaai spoke of the historical and spiritual significance of the area with the many Heiau 
and Burial Caves in the extensive lava tube system. Mr. Kaai believes that the pre- 
contact populations were abundant in Auwahi and that the climate was less dry allowing 
sweet potatoes to grow abundantly.
 
He believes the community in Auwahi survived by fishing in the dry months and 
farming of sweet potatoes in the rainy season as well as trading for taro with the mauka 
communities. He spoke of the Red Light District and the trails that the fisherman used to 
negotiate with the farmers. The fisherman would dry the fish and when the negotiation 
was complete, would burn a red fire, bundle up the fish and walk up the trails to trade. 
He mentioned that some of the trails still exist today. He also believed that many of the 
pre-contact inhabitants divided their time seasonally between two hale, one mauka and 
one makai. His interpretation of the meaning of Auwahi is the presence of “The Heat 
Raising”.
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Interviewers: Charles Kauluwehi Maxwell Sr. and Rebecca Shephard
 
Person Interviewed: Sumner P. Erdman; Face to Face Interview
 
Occupation and Reason for being Interviewed: Current Owner of Ulupalakua Ranch. 
Sumner was raised in Ulupalakua and shared his knowledge based on his firsthand 
accounts investigating the Auwahi area .
 
Date: September 14, 2010
 
Mr. Erdman has discovered evidence that suggest that the pre-contact community in 
Auwahi had developed a series of aqua ducts that allowed them to slow down, store and 
utilize the water during flash floods. These extensive rock walls that run all the way up 
the mountain appear to be dam like structures to diffuse the water. He suggested that 
it would have taken a substantial year round workforce just to maintain this extensive 
water system.  Based on this theory and the extension rock foundations in the area he 
believes that the population of the community was large guessing in the thousands.
  
Mr. Erdman commented on the unique style of “notching“ that appears on the corners of 
the many Heiau in the area. Although he didn’t know the reason for this technique, he 
thinks that they are most likely Agricultural Heiau. Mr. Sumner showed us what appeared 
to be ancient terraces and believes that the community survived by fishing as well as the 
farming of sweet potatoes.
___________________________________________________________________
 
Interviewers: Charles Kauluwehi Maxwell Sr. and Rebecca Shephard
 
Person Interviewed: Pardee (Calvin) Erdman; Face to Face Interview
 
Occupation and Reason for being Interviewed: Current Owner of Ulupalakua Ranch. 
Although Mr. Erdman had little direct knowledge of the history of Auwahi he informed us 
that he purchased the entire Ahupua’a in 1963 from the Baldwin family.
 
Date: September 14, 2010
 
At the time that Mr. Erdman purchased the land from the Baldwin family, there was no 
one occupying the land. Most of the people that visited the area were Ranchers, Hunters 
or Fisherman camping.
 
Mr. Erdman spoke about the superstitions that the cowboys had about Auwahi because 
of the many burial caves in the area.He remembered that the older more experienced 
cowboys would stay in the Ulupalakua side and the younger cowboys had to stay in the 
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Kaupo side closer to the burial caves.
___________________________________________________________________
 
Interviewers: Charles Kauluwehi Maxwell Sr. and Rebecca Shephard
 
Person Interviewed: Vivian (Dolly) Kaiakamalie; Face to Face Interview
 
Occupation and Reason for being Interviewed: House Keeper for the Erdman Family. 
She was born and raised in Ulupalakua and Auwahi area. She practiced Hawaiian 
Culture as it was known in the olden days.
 
Date: September 14, 2010
 
Mr. Kaiakamalie is 83 years old and was born in upper Kanio but moved to Ulupalakua 
when she was 5. Her father worked for Ulupalakua Ranch and used to fish in the area. 
She mentioned that her father had been told stories about the burial caves and the 
running water that flowed inside some of the caves where bananas grew. Her brother 
spoke about a cave that had seven coffins inside that was since sealed. Ms. Kaiakamalie 
said that during the 70’s there was a haole couple that lived at Auwahi as caretakers for 
the Ranch. While exploring they claimed to have found a huge rock structure with 12ft. 
walls but when returned to show her father they could not find the mysterious structure 
that they swore to have witnessed.
 
Ms. Kaiakamalie said that she supports the Wind Farm and thinks that it will be good for 
everyone.
___________________________________________________________________
 
Interviewers: Charles Kauluwehi Maxwell Sr. and Rebecca Shephard
 
Person Interviewed: Paul Cleghorn; Face to Face Interview
 
Occupation and Reason for being Interviewed: Archaeologist for Pacific Legacy, Inc. 
Mr. Cleghorn is currently studying the cultural and archaeological studies of the project 
area.
 
Date: September 14, 2010
 
Mr. Paul Cleghorn is the chief archaeologist for the Auwahi Wind Farm project. He spoke 
about the important Cultural significance of the area and that within the 282-acre area 
of the Wind Farm footprint there are over 108 historical sites and 2900 features. He said 
that he is puzzled by the small multiple “notched“ Heiau in the area and is not sure what 
the significance of these notches that are located on the N.E. corners of the structure 
are.
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He believes that there was a substantial population in Auwahi before Captain Cooke’s 
arrival. But has no idea how many inhabitants the area supported or how they could 
have survived the harsh conditions of lava and the extreme dry climate.
  
Mr. Cleghorn spoke of the scattered remains that were found in one of the lava tubes as 
well as a child’s tooth uncovered in another area. The results from the carbon dating had 
not yet been completed so Mr. Cleghorn was not able to give us an estimate of the time 
of the occupation of the last community living in Auwahi.
___________________________________________________________________
 
Interviewer: Rebecca Shephard
 
Person Interviewed: Kimo Alo; Face to Face Interview
 
Occupation and Reason for being Interviewed: Konohiki and Cultural Practitioner. Mr. 
Kimo Alo was raised in the Ulupalakua area and is familiar with the property in Auwahi.
 
Date: September 27, 2010
 
Mr. Alo and his family resided in the area of Kaupo. He was told stories from the Kupuna 
about the large community of Hawaiians that had at one time lived in Auwahi. He 
believes that they were a very large fishing community and traded their fish with the 
other Mauka communities in order to get the Ulu and Kalo staples in their diet.
 
Mr. Alo also said that he was told that this was a powerfully Spiritual area and that many 
Kahuna were brought to this area of the island to be trained.
___________________________________________________________________
 
Interviewers: Charles Kauluwehi Maxwell Sr. and Rebecca Shephard
 
Person Interviewed: Will Shapiro; Face to Face Interview
 
Occupation and Reason for being Interviewed: Archaeologist for Pacific Legacy, Inc. 
Mr. Will Shapiro is directly involved in the findings of the burial caves within the project 
area.
 
Date: September 29, 2010
 
Mr. Shapiro is the project supervisor for the Auwahi Wind Farm Project. He spoke of 
his first hand accounts of the lava tube burial caves and the remains that have been 
found within the footprint of the project. Based on the large number of cultural sites and 
features he believes that Auwahi was home to a fairly large population.
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_____________________________________________________________________
 
Interviewers: Charles Kauluwehi Maxwell Sr. and Rebecca Shephard
 
Person Interviewed: Kelene Pfennig; Face to Face Interview
 
Occupation and Reason for being Interviewed: Archeologist for Pacific Legacy, Inc. 
Kelene Pfenning is directly involved in the findings o the burial caves within the project 
area.
 
Date: September 29, 2010
 
Kelene Pfenning is also an archaeologist working at the Wind Farm site and has 
explored the lava tubes where the human remains were found.
____________________________________________________________________
 
Interviewer: Rebecca Shephard
 
Person Interviewed: Kaimi Konaaihele; Face to Face Interview
 
Occupation and Reason for being Interviewed: Ulupalakua Ranch Employee. Mr. 
Konaaihele is familiar with the Auwahi area.
 
Date: November 2, 2010
 
Mr. Kaimi Konaaihele was raised in the Ulupalakua area and has worked for the ranch 
for a number of years .
 
He has explored some of the areas within the Auwahi area and has come across many 
large lava tube caves. He suggested that many of the caves appeared to be connected 
to each other. Mr. Konaaihele believes that the former inhabitants would have been able 
to survive off of the fishing and farming of Sweet Potatoes .
_____________________________________________________________________
 
Interviewer: Rebecca Shephard
 
Person Interviewed: Michael N. Purdy Sr.; Face to Face Interview
 
Occupation and Reason for being Interviewed: Retired Ulupalakua Ranch Employee. 
Mr. Michael Purdy is the direct descendant of the legendary Ikua Purdy who is a very 
famous cowboy.
 
Date: November 11, 2010
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Mr. Purdy , a former Ulupalakua Ranch employee has worked in the area for 43 years. 
He did not have any direct information about the history of Auwahi but he spoke about 
his experiences working there. Mr. Purdy and his family used to hunt and fish in the area. 
He said that until the 1960s when they went diving the fish on the reef were so abundant 
you could be picky which ones you wanted to take. His family also launched fishing 
boats from the site. He said that there is brackish water from the fresh water streams that 
run into the ocean.
 
Mr. Purdy believes that the former inhabitants of Auwahi must have been able to survive 
from the abundant fish and from the farming of sweet potatoes. Mr. Purdy said that 
on one occasion when camping in the area , he and his companions saw mysterious 
Lights in the distance that they could not explain that suddenly disappeared . His family 
believed that they could have been old spirit warriors .
 
Mr. Purdy also commented about the many Burial Caves in the area but had no direct 
knowledge about them. He recalled walking down the lava flows in Auwahi and finding 
water running from some of the caves. He spoke about the grass shack that was in the 
middle of the lava flow which remained until 1956.

 
30



 

 
31



 

 
32



 
33



 
34



 

 
35



 

 
36



 
37



 
 

 
38



 

 
39



 

 
40



 

KAMAKANI NUI ʻO AUWAHI MAKAI
“The strong winds of Auwahi Makai”

 
Cultural Impact Assessment for the proposed Auwahi Wind Farm 

Project, Auwahi, Maui, Hawaiʻi
 

CONCLUSION
 

It is difficult to bring forth information of Auwahi Makai. The stone structures, heiau, 
ko’a, house sites, and other religious remnants of the past civilization are all that are 
left for us to remember and to research. Many of the people who were knowledgeable 
about this area have since passed on.
 
Burial Pit

 
Full of planted fields, whether it be dry land kalo, 'ulu, or ‘uala or sweet potato, this land, 
although dry, had many varieties of sustenance growing on it. One interesting aspect 
of Kanaio and Auwahi is that those who lived there never liked the taste of its water. As 
one 'ōlelo no'eau or Hawaiian proverb says, "Kohu 'ole kāhi wai o Kanaio or unattractive 
is the water of Kanaio." They would say this because of a burial pit in the highlands of 
Kilohana, where Haleakalā is located. This burial pit sat on an aquifer which the water 
fell through to end up in the artesian wells at the bottom of the island of Maui. The 
residents of Kanaio and the surrounding area felt that the horrible taste came from the 
water draining through the burial pit and ending in the artesian wells.

 
Judging from the amount of Heiau and burial caves found, there must have been a large 
population occupying Auwahi Makai. Near the National Guard shooting range there 
are caves all around Kanaio. There is also a particular cave that kanaka used to use 
to travel between the mauka and makai areas of Kanaio. There was a large landslide 
within the cave that eventually closed this path. 
 
Burial Treatment Plan
 
I would like to commend Pacific Legacy for their Burial Treatment Plan, as it was very 
thorough and took into consideration very important matters to the Hawaiian people. 
In conclusion, one must recognize the sensitivity and respect that Sempra Generation 
Inc. have shown for moving the road from the burial sites and heiau. As stated in Pacific 
Legacy’s Burial Treatment plan, the new configuration of the road will not interfere with 
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the burials as their is at least a ten foot buffer zone between them. Proper covering and 
sealing of the burial caves will be made to look like a part of the land, which is pertinent. 
It is very important that the burial caves be sealed to ensure long term preservation of 
the remains from any type of damage before this project begins. The bridge that is built 
will be made with I beams, which would be substantially stronger than any other type. If 
the bridge should collapse it will not affect the burials. The bridge will also be made to 
look like part of the land by using surrounding lava rocks as part of its construction. 
 
The impacts from the proposed construction on this site have already been mitigated 
as stated in Pacific Legacy’s Burial Treatment Plan. The ten feet buffer zone from the 
burial sites and proper sealing and covering of the caves are the best solution to these 
potential construction impacts.  This study area does not pose an impact on access 
rights by Native Hawaiians that would require the use of this area for cultural and 
spiritual purposes. 
 
Although the wind farm will be very noticeable, it will be an asset to the Hawaiian people 
and many future generations. Every precaution that was necessary to ensure the 
protection of the area have been taken. The wind power that will be produced will be a 
good alternative to fossil fuel. We have tried in all incidents to address these concerns 
and it is time that we as Native Hawaiians try to seek alternative energy to sustain our 
current lifestyle and future generations.  
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KAMAKANI NUI ʻO AUWAHI MAKAI
“The strong winds of Auwahi Makai”

 
Cultural Impact Assessment for the proposed Auwahi Wind Farm 

Project, Auwahi, Maui, Hawaiʻi
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Traffic Data and Transportation Studies 





 

 

Appendix G-1 
Traffic Data 





Appendix G 
Traffic Data 

Included here are available traffic data at points along the proposed construction access route from 
Kahului Harbor to the Project site. Source: HDOT, 2008. 

Hana Highway between Kamehameha Ave / Hobron Ave and Wakea Ave (HDOT Station 
Number B74003600019, survey dates September 11 and 12, 2007)  

The total 24-hour period traffic count heading toward Kaupakulua Road was 14,607 counts on 
September 11 and 14,443 counts on September 12, 2007. Heading toward Kaahumanu Avenue there 
were 17,278 counts on September 11 and 17,636 counts on September 12, 2007. 

Peak morning commuter traffic occurred on September 12 from 8:00 AM to 9:00 AM with 903 
counts heading towards Kaupakulua Road, and on September 11 from 7:30 AM to 8:30 AM with 
1,567 counts heading to and from Kaahumanu Avenue, and from. 

Peak afternoon/evening commuter traffic occurred on September 11 from 5:00 PM to 6:00 PM with 
1,649 counts heading towards Kaupakulua Road, and on September 12 from 3:30 PM to 4:30 PM 
with 1,312 counts heading towards Kaahumanu Avenue. 

The peak non-commuter traffic exceeded the commuter period counts from 10:00 AM to 11:00 AM 
with 1,107 counts heading towards Kaupakulua Road on September 12, 2007. The peak non-
commuter traffic heading toward Kaahumanu Avenue was less than the commuter peak period 
counts. 

Hana Highway – Dairy Road to Hakeakala Highway (HDOT Station Number 
B74003600087, survey dates September 12 and 13, 2007):  

The total 24-hour period traffic count heading toward Kaupakulua Road was 18202 counts on 
September 12 and 17,861 counts on September 13, 2007. Heading toward Kaahumanu Avenue there 
were 18,951 counts on September 12 and 18,786 counts on September 13, 2007. 

Peak morning commuter traffic occurred on September 13, 2007 from 8:00 AM to 9:00 AM with 
834 counts heading towards Kaupakulua Road, and on September 12, 2007 from 7:15 AM to 8:15 
AM with 2,253 counts heading towards Kaahumanu Avenue. 

Peak afternoon/evening commuter traffic occurred on September 13, 2007 from 4:30 PM to 5:30 
PM with 1,984 counts heading towards Kaupakulua Road, and on September 12, 2007 from 3:00 
PM to 4:00 PM with 1,238 counts heading towards Kaahumanu Avenue. 

The peak non-commuter traffic exceeded the commuter period counts from 2:00 PM to 3:00 PM 
with 1,225 counts heading towards Kaupakulua Road on September 12, 2007. The peak non-
commuter traffic heading toward Kaahumanu Avenue was less than the commuter peak period 
counts. 

 

 



Puunene Aveenue – Kuihelani Highway to Mokulele Highway (HDOT Station Number B 
B74031100000, survey dates September 5 and 6, 2007):  

The total 24-hour period traffic count heading toward Piilani Highway was 13,456 counts on 
September 5 and 13,247 counts on September 6, 2007. Heading toward Kuihelani Highway there 
were 13,883 counts on September 5 and 12905 counts on September 6, 2007. 

Peak morning commuter traffic occurred on September 6, 2007 from 6:15 AM to 7:15 AM with 807 
counts heading towards Piilani Highway, and on September 12, 2007 from 7:15 AM to 8:15 AM 
with 2,253 counts heading towards Kuihelani Highway. 

Peak afternoon/evening commuter traffic occurred on September 5, 2007 from 4:15 PM to 5:15 PM 
with 1,065 counts heading towards Piilani Highway, and on September 6, 2007 from 3:45 PM to 
4:45 PM with 1,150 counts heading towards Kuihelani Highway. 

The peak non-commuter traffic exceeded the commuter period counts from 1:45 PM to 2:45 PM 
with 992 counts heading towards Piilani Highway on September 6, 2007. The peak non-commuter 
traffic heading toward Kuihelani Highway was less than the commuter peak period counts. 

Mokulele Highway – Puunene Avenue to Waiko Road / Waikapu Road (HDOT Station 
Number B74031100067, survey dates September 5 and 6, 2007) 

The total 24-hour period traffic count heading toward Piilani Highway was 15,883 counts on 
September 5 and 15,850 counts on September 6, 2007. Heading toward Kuihelani Highway there 
were 16,130 counts on September 5 and 15,832 counts on September 6, 2007 (HDOT 2008). 

Peak morning commuter traffic occurred on September 6, 2007 from 6:15 AM to 7:15 AM with 
1,198 counts heading towards Piilani Highway, and on September 5, 2007 from 7:15 AM to 8:15 AM 
with 1,354 counts heading towards Kuihelani Highway. 

Peak afternoon/evening commuter traffic occurred on September 5, 2007 from 4:15 PM to 5:15 PM 
with 1184 counts heading towards Pi‘ilani Highway, and on September 6, 2007 from 3:45 PM to 
4:45 PM with 1444 counts heading towards Kuihelani Highway (HDOT 2008). 

The peak non-commuter traffic did not exceed the commuter period counts. 

 

Mokulele Highway – Speed Limt 30 Sign to Pi‘ilani Highway (HDOT Station Number 
B74031100626, survey dates September 5 and 6, 2007) 

The total 24-hour period traffic count heading toward Piilani Highway was 15,094 counts on 
September 5 and 15,020 counts on September 6, 2007. Heading toward Kuihelani Highway there 
were 15,061 counts on September 5 and 14720 counts on September 6, 2007. 

Peak morning commuter traffic occurred on September 6, 2007 from 7:00 AM to 8:00 AM with 
1,051 counts heading towards Pi‘ilani Highway, and on September 5, 2007 from 7:15 AM to 8:15 
AM with 1,235 counts heading towards Kuihelani Highway. 

Peak afternoon/evening commuter traffic occurred on September 5, 2007 from 4:45 PM to 5:45 PM 
with 1,189 counts heading towards Pi‘ilani Highway, and on September 5, 2007 from 3:45 PM to 
4:45 PM with 1,311 counts heading towards Kuihelani Highway. 



The peak non-commuter traffic exceeded the commuter period counts from 2:00 PM to 3:00 PM 
with 1106 counts heading towards Pi‘ilani Highway on September 6, 2007. The peak non-commuter 
traffic heading toward Kuihelani Highway was less than the commuter peak period counts (HDOT 
2008). 

Pi‘ilani Highway - Mokulele Highway to Lipoa Street (HDOT Station Number 
B7400310000, survey dates September 5 and 6, 2007) 

The total 24-hour period traffic count heading toward Kula Highway was 19,748 counts on 
September 5 and 19,942 counts on September 6, 2007. Heading toward Mokulele Highway there 
were 18176 counts on September 5 and 17274 counts on September 6, 2007. 

Peak morning commuter traffic occurred on September 6, 2007 from 7:15 AM to 8:15 AM with 
1,773 counts heading towards Kula Highway, and on September 5, 2007 from 7:15 AM to 8:15 AM 
with 1,285 counts heading towards Mokulele Highway. 

Peak afternoon/evening commuter traffic occurred on September 6, 2007 from 3:30 PM to 4:30 PM 
with 1,472 counts heading towards Kula Highway, and on September 5, 2007 from 3:30 PM to 4:30 
PM with 1,671 counts heading towards Mokulele Highway. 

The peak non-commuter traffic exceeded the commuter period counts from 2:00 PM to 3:00 PM 
with 1,310 counts heading towards Mokulele Highway on September 6, 2007. The peak non-
commuter traffic heading toward Kula Highway was less than the commuter peak period counts.  

Pi‘ilani Highway between Alanui Ke Ali‘i Drive and Keonekai Drive at milepost 9 (Station 
Number B74003100283, survey dates September 5 and 6, 2007) 

The total 24-hour period traffic count heading toward Kula Highway was 11,545 counts on 
September 5 and 11,703 counts on September 6, 2007. Heading toward Mokulele Highway there 
were 11,488 counts on September 5 and 11687 counts on September 6, 2007. 

Peak morning commuter traffic occurred on September 6, 2007 from 7:15 AM to 8:15 AM with 951 
counts heading towards Kula Highway, and on September 6, 2007 from 7:00 AM to 8:00 AM with 
672 counts heading towards Mokulele Highway. 

Peak afternoon/evening commuter traffic occurred on September 6, 2007 from 3:45 PM to 4:45 PM 
with 868 counts heading towards Kula Highway, and on September 6, 2007 from 3:30 PM to 4:30 
PM with 1,149 counts heading towards Mokulele Highway. 

The peak non-commuter traffic exceeded the commuter period counts from 2:00 PM to 3:00 PM 
with 873 counts heading towards Mokulele Highway on September 6, 2007. The peak non-
commuter traffic heading toward Kula Highway was less than the commuter peak period counts. 

Pi‘ilani Highway - Kilohana Drive to curbed median (HDOT Station Number 
B74003100593, survey dates September 5 and 6, 2007) 

The total 24-hour period traffic count heading toward Kula Highway was 8048 counts on September 
5 and 8,328 counts on September 6, 2007. Heading toward Mokulele Highway there were 7,561 
counts on September 5 and 7847 counts on September 6, 2007. 

Peak morning commuter traffic occurred on September 6, 2007 from 7:15 AM to 8:15 AM with 804 
counts heading towards Kula Highway, and from 7:15 AM to 8:15 AM with 323 counts heading 
towards Mokulele Highway. 



Peak afternoon/evening commuter traffic occurred on September 6, 2007 from 3:45 PM to 4:45 PM 
with 618 counts heading towards Kula Highway, and from 4:00 PM to 5:00 PM with 853 counts 
heading towards Mokulele Highway. 

The peak non-commuter traffic exceeded the commuter period counts from 2:00 PM to 3:00 PM 
with 606 counts heading towards Mokulele Highway on September 5, 2007. The peak non-
commuter traffic heading toward Kula Highway was less than the commuter peak period counts. 

Pi‘ilani Highway – curbed median to Wailea Iki Drive (HDOT Station Number 
B74003100708, survey date September 5, 2007) 

The total 24-hour period traffic count heading toward Kula Highway was 73,832 counts on 
September 5, 2007. Heading toward Mokulele Highway there were 11,410 counts on September 5, 
2007. 

Peak morning commuter traffic occurred on September 6, 2007 from 7:15 AM to 8:15 AM with 827 
counts heading towards Kula Highway, and from 8:00 AM to 9:00 AM with 392 counts heading 
towards Mokulele Highway. 

Peak afternoon/evening commuter traffic occurred on September 6, 2007 from 3:00 PM to 4:00 PM 
with 594 counts heading towards Kula Highway, and from 3:45 PM to 4:45 PM with 1,358 counts 
heading towards Mokulele Highway. 

The peak non-commuter traffic exceeded the commuter period counts from 2:00 PM to 3:00 PM 
with 916 counts heading towards Mokulele Highway on September 5, 2007. The peak non-
commuter traffic heading toward Kula Highway was less than the commuter peak period counts. 

Pi‘ilani Highway between Keoke Park and Keawa Place (HDOT Station Number 
000031012030, survey date February 13 and 14, 2007) 

The total 24-hour period traffic count heading toward Keawa Place was 156 counts on February 13 
and 146 counts on February 14, 2007. Heading toward Mokulele Highway there were 152 counts on 
February 13 and 145 counts on February 14, 2007. 

Peak morning commuter traffic occurred on February 14, 2007 from 6:15 AM to 7:15 AM with six 
counts heading towards Keawa Place, and from 6:45 AM to 7:45 AM with 16 counts heading 
towards Mokulele Highway. 

Peak afternoon/evening commuter traffic occurred on February 14, 2007 from 3:45 PM to 4:45 PM 
with 22 counts heading towards Keawa Place, and from 4:00 PM to 5:00 PM with 16 counts heading 
towards Mokulele Highway. 

The peak non-commuter traffic exceeded the commuter period counts from 1:00 PM to 2:00 PM 
with 19 counts heading towards Mokulele Highway on February 13, 2007. The peak non-commuter 
traffic heading toward Keawa Place was less than the commuter peak period counts. 
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Tri-Isle 2011 Transportation Study 





Page | 0  
 

Sempra Auwahi 
 Wind Energy Project 

2011: 
Wailea Transportation Study 

Route Survey 
 
 
 
 
 

 

Presented By: 
 
 

 
 
 
 
 
 
 
 
 
 

 

 



Page | 1  
 

 
 

Sempra Auwahi  
Energy Project: 

Wailea Transportation Study 
                 
                              
Date: February 14, 2011 
 
 
 On behalf of ATS Wind & Energy Services, Tri Isle, Inc. has performed a 
route survey for the proposed Wailea Transportation route for the Sempra Auwahi 
Wind Energy Project in Ulupalakua, Hi on the North side of Maui. 
 
 The intent of this route survey is to determine the logistics and road 
conditions to safely and efficiently transport Wind Components. This route survey 
will encompass the total route from the Intersection of Piilani Hwy & Wailea Ike 
Dr, Wailea Ike Dr, Intersection of Wailea Ike Dr & Wailea Alanui Dr, Wailea 
Alanui Dr/Makena Alanui Dr and the Intersection of Makena Alanui and Golf 
Corse Road: 
 
A. Intersection of Piilani Highway and Wailea Ike Drive. 
B. Wailea Ike Drive. 
C. Intersection of Wailea Ike Drive and Wailea Alanui Drive. 
D. Wailea Alanui Drive/Makena Alanui Drive. 
E. Intersection of Makena Alanui and Golf Course Road. 
F. Overall Feasibility.  
 
These five (5) segments will consist of Tri Isle, Inc’s findings, requirements and 
recommendations to safely and efficiently transport these wind components.  
 
  
 
 
 
 
 



Page | 2  
 

 
 
 
 
 
 

 
 
 
The Tri Isle, Inc. team associated with this Route Survey was comprised of 

the following individuals: 
 

Tri Isle, Inc. – Vice President / General Manager 
Mr. Leo F. Arensberg 

34 years of Transportation Experience  
 

Tri Isle, Inc. – Operations Manager / Heavy Haul Director 
Mr. Donald Newton 

34 years of Transportation Experience 
 

Tri Isle, Inc. – Fleet Manager 
Mr. Anthony Rodrigues 

34 years of Transportation Experience 
 

Tri Isle, Inc. – Assistant Manager 
Mr. Kyle Barreras 

4 years of Transportation Experience 
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Segment A: 
 

Intersection of Piilani Highway and Wailea Ike Drive. 

1. 
• 57’ Wide (from curb to curb, including the center median.) 

Width of the Road: 

 
Exhibit 1 

 
 
Exhibit 2 
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Exhibit 3 

 
 
2. 

• 17’ Wide (from curb to center median heading towards Wailea.) 
Curve: 

 
3. 

• Minimum of 148’ Inner Radius. 
Radii: 

 
4. 

• 1.2% 
Grade: 

 
5. 

• Sign in median will need to be removed. (Exhibit 2) 
Traffic Signage: 

• Adopt a highway/Buck Joyner Ohana signs adjacent to guard 
rail needs to be removed. (Exhibit 3) 
 

 
Segment A: Recommendations 

1. Based on our study and notes above, Tri Isle, Inc. does not find any 
major issues to negotiate the right hand turn from Piilani Highway onto 
Wailea Ike Drive. The Minor Issues will be the removal of the signs 
noted above.  
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Segment B: 
 

Wailea Ike Drive. 

1. 
• 30’ Wide (from center median to the curb heading towards 

Wailea.) 

Width of Road: 

 
2. 

• See Attachment 1 & Exhibit 4 
Bump to Dip: 

 
3. 

• See Attachment 1 & Exhibit 5 
S-Curve: 

Exhibit 4 

 
 
Exhibit 5 
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4. 
• Vary from 8.4% to 6.7% 

Grades: 

 
5. 

• Traffic light in the center median will need to be removed to 
navigate the left had turn onto Wailea Alanui Dr. (Exhibit 6) 

Traffic Lights: 

 
Exhibit 6 

 
 

 
Segment B: Recommendations 

1. Based on our study and notes above the major issue will be the traffic 
light on the right in the island on Wailea Ike Dr that will need to be 
removed in order to negotiate the left turn onto Wailea Alanui Drive. The 
minor issue will be the adjustment of the Scnable trailers to a minimum 
of 15” off the ground to transport over the Bump to Dip shown in Exhibit 
4. 
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Segment C: 
 

Intersection of Wailea Ike Drive and Wailea Alanui Drive. 

1. 
• 17’ Wide (Wailea Ike turning onto Wailea Alanui.) 

Width of Road: 

 
2. 

• 92’ Wide (Wailea Ike to curb of Wailea Alanui, adjacent to the 
Shops of Wailea.) 

Curve: 

 
3. 

• Minimum 148’ Inner Radius.  
Radii: 

 
4. 

• 2.4% with an adjacent grade of 0.6%. 
Grades: 

 
5. 

• Traffic light in the center median on Wailea Alanui will need to 
be removed. (See Exhibit 6 on previous page) 

Traffic Light/Overhead Light Post: 

• Overhead light Post immediately behind the Traffic light will 
need to be removed. (See Exhibit 6 on previous page) 

 

 
Segment C: Recommendations 

1. Based on our study and notes above the major issues will be the traffic 
light in the center median on Wailea Alanui & the overhead light post 
immediately behind the Traffic Light. Therefore there are a total of two 
(2) Traffic Lights & one (1) Light Post that will need to be removed. 
These items will need to be removed to execute and negotiate the left 
hand turn onto Wailea Alanui Drive.  
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Segment D: Wailea Alanui Drive/Makena Alanui Drive.
 

  

1. 
• 25’ wide to 29’ wide (southbound lane heading towards 

Makena.) 

Width of Road: 

• Road narrows to 17’ in from of the entrance to the Wailea Blue 
Golf Course.  (Exhibit 7) 

 
Exhibit 7 

 
 
2. 

• Attachment 1 & Exhibits 8 & 9 
Bump To Dip: 

 
Exhibit 8 
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Exhibit 9 

 
 

3. 
• See attachment 1 & Exhibits 10 – 30 

S-Curves: 

Exhibit 10 

 
 
Exhibit 11 
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Exhibit 12 

 
 
 
Exhibit 13 

 
 
Exhibit 14 
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Exhibit 15 

 
 

Exhibit 16 

 
 
Exhibit 17 
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Exhibit 18 

 
Exhibit 19 

 
 
Exhibit 20 
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Exhibit 21 

 
 
Exhibit 22 

 
 
Exhibit 23 
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Exhibit 24 

 
 
Exhibit 25 

 
 
Exhibit 26 
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Exhibit 27 

 
 
Exhibit 28 

 
 
Exhibit 29 
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Exhibit 30 

 
 
4. 

• Varies from 3.4% to 10.4% with varying adjacent grades from 
1.7% to 5.4%.  

Grades: 

 
5. 

• See Attachment 1 & Exhibit 31 & 32 
Trees: 

 
Exhibit 31 
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Exhibit 32 

 
 

 
Segment D: Recommendations 

1. Based on our study and notes above there are only minor issues, such as 
the trees that need to be trimmed and the adjustment of the Scnable trailer 
heights, to perform the transport of wind components on Wailea Alanui 
Dr/Makena Alanui Dr. The various S-Curves on Wailea Alanui 
Dr/Makena Alanui Dr. will not pose any issues during the transport. 
 

Segment E: 
 

Intersection of Makena Alanui and Golf Course Road. 

1. 
• 44’Wide (end line to end line of both lanes on Makena Alanui Dr.)  

Road Width: 

• 81’ Wide (entrance to Golf Course Road.) (Exhibit 34) 
 

Exhibit 33 
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2. 
• 1.7% 

Grade:  

 
3. 

• 42’ Wide (Exhibit 34) 
Gate Width on Golf Course Road: 

 
4. 

• Three (3) Trees & brush, adjacent to the Golf Course Road entrance, 
will need to be trimmed to a maximum height of 3’ or less to 
transport the blade components successfully onto the Golf Course 
Road Entrance. (Attachment 1 & Exhibit 35) 

Trees: 

 
Exhibit 34 

 
 
Exhibit 35 
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Segment E: Recommendations 

1. Based on our study and notes above there are no major priorities that 
need to be addressed to negotiate the left hand turn from Makena Alanui 
Drive onto Golf Course Road.  

 
Segment F: 
 

Overall Feasibility 

 In closing, based on the Department of Transportation (D.O.T) approval of the 
proposed Wailea route, the oversized/overweight dimensions of the components to be 
transported, there are a few major / minor priorities that must be addressed to safely and 
efficiently transport these oversized/overweight wind components to Golf Course Road 
from the intersection of Piilani Highway & Wailea Ike.  
 
 Therefore, other than those previously mentioned major/minor recommendations, 
Tri Isle, Inc. can successfully execute the delivery of the wind components through the 
proposed Wailea route addressed above.  
 
 The scope and magnitude of this project will require ATS Wind Energy Services 
with the assistance of Tri Isle, Inc. to coordinate and utilize all resources necessary to 
successfully complete this project.  
 
 In the event that amendments, changes or other items not addressed are made on 
any segment of this project in conjunction with the wind tower components, overall 
transportation, or construction of roadways, Tri Isle Inc. retains the right to adjust and/or 
cancel this report and its recommendations accordingly.  
 
Respectfully Submitted, 
 
 
Kyle Barreras 
Tri Isle, Inc.  
Assistant Manager - Operations 
 
Cc: Tri Isle, Inc. 
Richard Barreras – President 
Leo F. Arensberg – Vice President/General Manager 
Donald Newton – Operations Manager 
 
Cc: ATS Inc.  
Doug Milroy - Director of Operations 
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  Attachment 1   
Location     

 
Wailea Ike Drive 

 
Odometer (From Intersection Of Piilani Hwy & Wailea Ike) Picture Exhibit 

Bump To 
Dip 

0.3     

0.4 Exhibit 4 Yes 

0.5     

0.6     

0.7     

 
Wailea Alanui Drive/Makena Alanui Drive 

 Odometer (From Intersection of Piilani Hwy & Wailea Ike)     
0.8     
0.9     
1.1 Exhibit 8 Yes 

Tree 1.2 Exhibit 31   
1.3     
1.5     
1.8     
1.9     
2.3     
2.5 Exhibit 9 Yes 
2.7     
2.8     

 Tree 3.1 Exhibit 32   

3.6 
Entrance to Golf Course 

Road   
Trees 3.6 Exhibit 35 
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EXECUTIVE SUMMARY 

Tetra Tech EC, Inc. (Tetra Tech) has completed the acoustic assessment for the proposed Auwahi Wind 
Farm Project (Project) located in approximately 10 miles south of Kula, in the Hana District of Maui. A 
screening level acoustic analysis was completed to calculate received sound levels resulting from wind 
turbine generator (WTG) operations.  The overall objectives of this study were to: (1) identify Project 
sound sources and estimate site-specific sound propagation characteristics incorporating terrain effects; 
(2) computer simulate wind turbine generators (WTG) sound levels over a range of expected future 
Project operational and meteorological conditions using internationally accepted calculation standards; 
and (3) determine the feasibility of the Project to operate in compliance with all applicable noise 
standards and guidelines. Noise generated during Project construction, operations and maintenance 
activities and a review of cumulative sound impacts in conjunction with existing and foreseeable future 
development was also completed. 

Wind turbine sound source data were obtained from the manufacturer of the three candidate wind turbine 
models. A sound propagation model was developed using the Computer-Aided Noise Abatement 
(CadnaA) software program (version 4.0.136), a comprehensive 3-dimensional acoustic modeling 
computer simulation software specifically developed for the power generation industry, with calculations 
made in accordance with the Organization for International Standardization (ISO) 9613-2 “Attenuation of 
Sound during Propagation Outdoors”. The industry standard CadnaA acoustic modeling software is 
widely used by sound engineers due to its adaptability to describe complex acoustic scenarios. The results 
of the acoustic modeling results were compared to Hawaii Administrative Rule (HAR), Title 11, Chapter 
46, “Community Noise Control”, U.S. Environmental Protection Agency (EPA) environmental noise 
guidelines and Occupational Safety and Health Administration (OSHA) regulatory limits for worker 
exposure and public safety. 

Acoustic modeling results show that the Project has been adequately designed, inclusive of a number of 
conservative model input assumptions, to operate in compliance with Hawaii Community Noise 
Regulations and EPA guidelines at all existing inhabited structures considered to be noise sensitive 
receptors. The Project will also be constructed and operated in adherence to all applicable OSHA noise 
safety standards.  Operation of the Project may result in periodically audible sound at noise sensitive 
receptors under certain operational and meteorological conditions. Specifically, the Project will be audible 
at the closest receivers relative to the Project, when background sound levels are low, and wind speeds 
high enough for WTG operation. Residents outside their houses or accessing the nearby conservation 
lands, specifically the Hoapili Trail (King Trail), and with a direct line of sight to an operating WTG may 
hear a gentle swooshing sound characteristic of wind energy projects. Results of the acoustic modeling 
analysis indicate that received sound levels may periodically exceed the nighttime limits for conservation 
and preservation areas prescribed by the Hawaii Community Noise Regulations. It is unlikely that any 
further abatement options are available to further reduce levels to meet Hawaii Community Noise 
Regulation Standards in these conservation areas; therefore, the Project may seek a variance from the 
State Department of Health (SDOH). During meteorological conditions favorable to sound propagation 
and very quiet background ambient sound conditions, WTGs may be periodically audible at more distant 
locations.  Conversely, sometimes when WTGs are operating, the Project may be partially or fully 
masked by elevated ambient sound levels generated by the increased wind speed. The Auwahi Wind Farm 
Project is expected to generate sound levels which will be below recommended guideline limits to avoid 
the potential for adverse noise impacts on public health and safety and in compliance with the Hawaii 
Community Noise Regulations at all existing residences.   
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Individual response to low-level WTG sound is largely subjective and therefore not easily predictable and 
may depend on several technical and non-technical factors.  However, sound from the Project when 
audible will likely not be deemed excessive or unusually loud at the proposed WTG setback distances and 
will be consistent with sound generated at similar wind energy projects successfully sited throughout the 
state of Hawaii employing similar criteria. 
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1.0  INTRODUCTION 

Sempra Generation / Auwahi Wind Energy, LLC (the Applicant) proposes to construct and operate the 
Auwahi Wind Farm Project (the Project) with a generating capacity of approximately 21 megawatts 
(MW) of electricity located on the Auwahi parcel of Ulupalakua Ranch, approximately 10 miles south of 
Kula, in the Hana District of Maui. The Project footprint would be approximately 120 acres (Figure 1, 
Site Vicinity Map). The wind turbine generators (WTGs) would be arranged in a roughly collinear north 
to south orientation with each array situated within an approximately 300 foot (ft) to 400 ft wide corridor.   
The final number of Project WTGs is dependent on WTG type selected and individual megawatt (MW) 
rating. The WTG manufacturer and model has not been finalized, with preference made for WTGs 
suitable for high wind sites.   

Tetra Tech EC, Inc. (Tetra Tech) was retained to perform the acoustic assessment including analysis of 
expected future sound levels resulting from Project operation at existing noise sensitive receptors (NSRs) 
and publicly accessible areas.  The acoustic analysis investigated three layouts comprising of General 
Electric (GE) 1.5 xle 1.5 MW, Siemens SWT-2.3-101 2.3 MW, and Siemens SWT-3.0-101 3.0 MW 
WTG models: 

• 15 each GE 1.5 xle 1.5 MW wind turbines (normal operation), hub height 80 m (262.4 
ft), rotor diameter of 77 m (253 ft) and total nameplate capacity of 22.5 MW (Figure 2); 
and 

• 10 each Siemens 2.3-SWT-101 2.3 MW wind turbines, hub height 80 m (262.4 ft), rotor 
diameter of 101 m (331 feet), and total nameplate capacity of 23.0 MW (Figure 3). 

• 8 each Siemens 3.0-SWT-101 3.0 MW wind turbines, hub height 79.5 m (260.8 ft), rotor 
diameter of 101 m (331 ft), and total nameplate capacity of 24 MW (Figure 4). 

The operational acoustic analysis was used to determine the feasibility of the Project to operate in 
compliance with applicable noise regulations and guidelines. In addition to WTG operation, the acoustic 
assessment addresses sound associated with construction, and operations and maintenance activities as 
well as the potential for reasonably foreseeable cumulative noise impacts. Construction noise will occur 
during the installation of a 14.5 km (9.0 mile) 34.5-kV transmission line that would connect the proposed 
collection switchyard on the wind farm site to a new 69-kV interconnect substation located at the point of 
interconnection (POI) with Maui Electric Company’s (MECO) existing grid. The POI is located on the 
existing Wailea-Kealahou 69-kV transmission line approximately 1.6 km (1 mile) east of the Wailea 
substation.  

1.1 Project Setting 

The Project site would be approximately 120 acres and is part of the remote Ulupalakua Ranch in the 
Hana District of Maui. The majority of land use within the Region of Influence (ROI) is in the State of 
Hawai‘i and County of Maui agricultural land use zones, sparsely populated, and contains very limited 
development. The topography of the Project ROI is characterized by terrain increasing from sea level to 
over 500 m (1640 ft) at the northern edge of Project boundary as the topography slopes upwards from the 
southern area at the shoreline to the northern portion of the ROI.  Consideration of the ROI topography 
and terrain is important for both propagation and the degree to which WTG sound may be masked by 
wind. For example, receptors located in valleys or locally depressed areas may be shielded from the wind 
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and experience lower background sound levels, though at elevated WTG hub heights the wind may be 
strong enough to drive the WTG rotor. Complex terrain may also affect WTG sound generation and 
propagation over extended distances.  The ROI topography information was imported into the acoustic 
model using the official United States Geological Survey (USGS) digital elevation dataset to accurately 
represent terrain in three dimensions.  

An assessment of the acceptability of Project noise levels was completed at existing receptors located 
within a radius of 5 km (3 miles) of the proposed Project.  A total of 59 potential probable and not 
probable NSRs were identified in the ROI. Table 1 presents identified receptors by Universal Transverse 
Mercator (UTM) coordinates and ground elevations as well as the linear distance to the closest WTG for 
the three Project layouts. All UTM coordinates reported in this acoustic assessment are referenced to 
NAD83 UTM Zone 4.  The closest NSRs are all generally found at a higher elevation than the Project 
WTGs. Though all receptors were incorporated in the acoustic modeling analysis, only those locations 
that were reasonably assumed to be noise sensitive, i.e. a residential structure, were considered for the 
purposes of providing a regulatory compliance demonstration.    

Table 1. Noise Sensitive Receivers and Linear Distance from the Closest Wind Turbine  
UTM Coordinates 

(m) Linear Distance to Closest WTG 
Receptor 

ID Receptor Status 
Easting Northing 

Elevation 
(m) GE 1.5 xle 

ft/m 
2.3-SWT-101 

ft/m 
3.0-SWT-101 

ft/m 

1 Not Probable NSR  773095 2286355 919 26850 / 8184 28251 / 8611 28251 / 8611 
2  Not Probable NSR 774987 2286468 1356 23398 / 7132 24324 / 7414 24324 / 7414 
3  Not Probable NSR 774863 2286177 1316 22808 / 6952 23825 / 7262 23825 / 7262 
4 Not Probable NSR 783556 2285100 976 20059 / 6114 20059 / 6114 20059 / 6114 
5 Not Probable NSR 773703 2283755 794 19727 / 6013 21610 / 6587 21610 / 6587 
6 Probable NSR 773744 2283209 703 18658 / 5687 20679 / 6303 20679 / 6303 
7 Not Probable NSR 774176 2283601 801 18169 / 5538 20013 / 6100 20013 / 6100 
8 Not Probable NSR  774194 2283676 819 18264 / 5567 20085 / 6122 20085 / 6122 
9 Not Probable NSR 774280 2283594 799 17877 / 5449 19704 / 6006 19704 / 6006 

10 Not Probable NSR 774313 2283711 824 18024 / 5494 19812 / 6039 19812 / 6039 
11 Not Probable NSR 774217 2283622 807 18097 / 5516 19931 / 6075 19931 / 6075 
12 Not Probable NSR 774288 2283625 807 17919 / 5462 19734 / 6015 19734 / 6015 
13 Not Probable NSR 774293 2283382 768 17440 / 5316 19327 / 5891 19327 / 5891 
14 Not Probable NSR 774413 2283159 723 16702 / 5091 18635 / 5680 18635 / 5680 
15 Not Probable NSR 774464 2283227 735 16689 / 5087 18592 / 5667 18592 / 5667 
16 Not Probable NSR 774436 2283259 746 16919 / 5157 18832 / 5740 18832 / 5740 
17 Not Probable NSR 774633 2283321 760 16824 / 5128 18723 / 5707 18723 / 5707 
18 Not Probable NSR 774767 2283425 788 16417 / 5004 18257 / 5565 18257 / 5565 
19 Probable NSR 774386 2283236 739 16886 / 5147 18664 / 5689 18664 / 5689 
20 Probable NSR 774613 2283532 807 16269 / 4959 18047 / 5501 18047 / 5501 
21 Probable NSR 774663 2283453 792 16597 / 5059 18389 / 5605 18389 / 5605 
22 Not Probable NSR 782355 2283192 672 12834 / 3912 12831 / 3911 12831 / 3911 
23 Not Probable NSR 782947 2283711 725 15416 / 4699 15416 / 4699 15416 / 4699 
24 Not Probable NSR 774348 2283332 764 17198 / 5242 19091 / 5819 19091 / 5819 
25 Not Probable NSR 782972 2282644 534 13395 / 4083 13392 / 4082 13392 / 4082 
26 Not Probable NSR 778358 2282307 589 6473 / 1973 6784 / 2068 6784 / 2068 
27 Not Probable NSR 778370 2282179 567 6056 / 1846 6414 / 1955 6414 / 1955 
28 Not Probable NSR 774773 2282294 572 14261 / 4347 16407 / 5001 16407 / 5001 
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Table 1. Noise Sensitive Receivers and Linear Distance from the Closest Wind Turbine  
UTM Coordinates 

(m) Linear Distance to Closest WTG 
Receptor 

ID Receptor Status 
Easting Northing 

Elevation 
(m) GE 1.5 xle 

ft/m 
2.3-SWT-101 

ft/m 
3.0-SWT-101 

ft/m 

29 Not Probable NSR 774844 2282135 554 13825 / 4214 16003 / 4878 16013 / 4881 
30 Not Probable NSR 774533 2282107 530 14721 / 4487 16788 / 5117 16955 / 5168 
31 Not Probable NSR 774400 2282217 546 15259 / 4651 17349 / 5288 17477 / 5327 
32 Not Probable NSR 774309 2282280 554 15616 / 4760 17713 / 5399 17828 / 5434 
33 Probable NSR 774363 2282421 580 15652 / 4771 17814 / 5430 17814 / 5430 
34 Probable NSR 774418 2282777 644 16033 / 4887 18080 / 5511 18080 / 5511 
35 Not Probable NSR 774164 2282950 669 17040 / 5194 19074 / 5814 19074 / 5814 
36 Not Probable NSR 774183 2282930 666 16952 / 5167 18989 / 5788 18989 / 5788 
37 Not Probable NSR 774206 2282729 634 16568 / 5050 18661 / 5688 18661 / 5688 
38 Not Probable NSR 774395 2282666 627 15921 / 4853 18008 / 5489 18008 / 5489 
39 Not Probable NSR 774341 2282629 617 16023 / 4884 18126 / 5525 18126 / 5525 
40 Not Probable NSR 774359 2282666 624 16026 / 4885 18116 / 5522 18116 / 5522 
41 Not Probable NSR 774173 2282667 624 16568 / 5050 18684 / 5695 18684 / 5695 
42 Not Probable NSR 774120 2282509 588 16492 / 5027 18648 / 5684 18658 / 5687 
43 Not Probable NSR 773572 2282511 548 18139 / 5529 20157 / 6144 20360 / 6206 
44 Not Probable NSR 773450 2282790 600 18877 / 5754 20987 / 6397 21043 / 6414 
45 Not Probable NSR 773579 2282694 573 18359 / 5596 20459 / 6236 20534 / 6259 
46 Not Probable NSR 773710 2282597 574 17837 / 5437 19927 / 6074 20026 / 6104 
47 Not Probable NSR 773689 2282959 648 18421 / 5615 20515 / 6253 20515 / 6253 
48 Probable NSR 773336 2281854 463 18156 / 5534 19806 / 6037 20544 / 6262 
49 Not Probable NSR 773425 2281808 462 17834 / 5436 19478 / 5937 20229 / 6166 
50 Not Probable NSR 774117 2281610 444 15475 / 4717 17152 / 5228 17877 / 5449 
51 Probable NSR 774596 2281985 509 14376 / 4382 16397 / 4998 16640 / 5072 
52 Not Probable NSR 774638 2281849 492 14087 / 4294 16040 / 4889 16387 / 4995 
53 Not Probable NSR 774639 2282041 522 14314 / 4363 16377 / 4992 16558 / 5047 
54 Not Probable NSR 775187 2282031 567 12664 / 3860 14839 / 4523 14839 / 4523 
55 Probable NSR 779919 2281785 480 4294 / 1309 4294 / 1309 4294 / 1309 
56 Probable NSR 779918 2281393 444 3120 / 951 3116 / 950 3116 / 950 
57 Not Probable NSR 779922 2281225 430 2657 / 810 2654 / 809 2654 / 809 
58 Probable NSR 781851 2281586 440 8530 / 2600 8526 / 2599 8526 / 2599 
59 Not Probable NSR 783950 2281932 383 15396 / 4693 15396 / 4693 15396 / 4693 

 Note: Receptor status subject to field verification.   
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1.2 Existing Acoustic Environment 

The Project would be located in a rural area with a low population density. Existing ambient sound levels 
are expected to be low, although may be sporadically elevated in localized areas due to roadway noise or 
periods of human activity. Background sound levels will vary both spatially and temporally depending on 
proximity to area sound sources, roadways and natural sounds.  Diurnal effects result in sound levels that 
are typically quieter during the night than during the daytime, except during periods when evening and 
nighttime insect noise may dominate the soundscape.  Sources of sound in the ROI will likely include 
passing vehicles on nearby roads, ranching activities (e.g., off-road vehicles), leaf or grass rustle during 
elevated wind conditions, wildlife and insect noise. Closer to the coastline, waves breaking on the 
seashore may also contribute to the overall existing soundscape.   

New sound sources may be obscured through a mechanism referred to as acoustic masking. Seasonal 
factors such as insect noise, ranching activities, as well as wind-generated sound contributing to ambient 
levels as airflow interacts with foliage and grasslands, may increase masking effects.  Wind farms, in 
comparison to conventional energy projects, are somewhat unique in that the sound generated by each 
individual WTG will increase as the wind speed across the site increases, up to a certain maximum sound 
level.  As an offset, as wind speeds increase, the background ambient sound levels likely will continue to 
increase, resulting in greater masking effect.  Following review of the applicable noise limits, it was 
concluded that a baseline sound survey to further document the existing acoustic conditions was not 
requisite to provide a regulatory compliance determination, mainly due to the proposed setback distances 
to noise sensitive receptors (i.e. residential uses) and the largely rural surroundings.   

1.3 Acoustic Terminology 

All sounds originate with a source whether it is a human voice, motor vehicles on a roadway, or a wind 
turbine generator. Sound energy propagates through a medium where it is sensed and then interpreted by 
a receiver. A sound source is defined by a sound power level (Lw), which is independent of any external 
factors. By definition, sound power is the rate at which acoustical energy is radiated outward and is 
expressed in units of watts (W). Sound energy travels in the form of a wave, a rapid fluctuation or 
oscillation of air pressure above and below atmospheric pressure. A sound pressure level (LP) is a 
measure of this fluctuation at a given receiver location and can be obtained through the use of a 
microphone or calculated from information about the source sound power level and the surrounding 
environment. Sound power, however, cannot be measured directly. It is calculated from measurements of 
sound intensity or sound pressure at a given distance from the source. 

Sound levels are presented on a logarithmic scale to account for the large range of acoustic pressures that 
the human ear is exposed to and is expressed in units of decibels (dB). A decibel is defined as the ratio 
between a measured value and a reference value usually corresponding to the lower threshold of human 
hearing defined as 20 micropascals (μPa).  Conversely, sound power is referenced to 1 picowatt (pW). 
Broadband sound includes sound energy summed across the frequency spectrum. In addition to 
broadband sound pressure levels, analysis of the various frequency components of the sound spectrum is 
completed to determine tonal characteristics. The unit of frequency is Hertz (Hz), measuring the cycles 
per second of the sound pressure waves, and typically the frequency analysis examines 11 octave (or 33 
1/3 octave) bands ranging from 16 Hz (low) to 16,000 Hz (high), encompassing the entire human audible 
frequency range. Since the human ear does not perceive every frequency with equal loudness, spectrally 
varying sounds are often adjusted with a weighting filter. The A-weighted filter is applied to compensate 
for the frequency response of the human auditory system and sound exposure in acoustic assessments is 
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commonly reported in A-weighted decibels (dBA).  Sound below 20Hz is generally referred to as 
infrasound, and spanning the frequencies of 10Hz and 200Hz as low frequency noise (LFN).   

An inherent property of the logarithmic decibel scale is that the sound pressure levels of two separate 
sources are not directly additive. For example, if a sound of 50 dBA is added to another sound of 50 dBA, 
the result is a 3-decibel increase (or 53 dBA), not an arithmetic doubling of 100 dBA. The human ear 
does not perceive changes in the sound pressure level as equal changes in loudness. Scientific research 
demonstrates that the following general relationships hold between sound level and human perception for 
two sound levels with the same or very similar frequency characteristics: 

1 dBA is the practically achievable limit of the accuracy of sound measurement systems and 
corresponds to an approximate 10 percent variation in sound pressure. A 1 dBA increase or 
decrease is a non-perceptible change in sound.  

3 dBA increase or decrease is a doubling (or halving) of acoustic energy and it corresponds to 
the threshold of perceptibility of change in a laboratory environment. In practice, the average 
person is not able to distinguish a 3 dBA difference in environmental sound outdoors. 

5 dBA increase or decrease is described as a perceptible change in sound level and is a 
discernable change in an outdoor environment.  

10 dBA increase or decrease is a tenfold increase or decrease in acoustic energy but is 
perceived as a doubling or halving in sound (i.e., the average person will judge a 10 dBA 
change in sound level to be twice or half as loud).  

While the concept of sound is defined by the laws of physics, the term ‘noise’ has further qualities of 
being excessive or loud. The perception of sound as noise is influenced by technical factors as intensity, 
sound quality, tonality, duration, and the existing background levels. The effects of noise on people can 
be classified into three general categories: (1) subjective responses such as annoyance, nuisance, and 
dissatisfaction; (2) activity interference, e.g., speech, sleep, and learning; and (3) physiological effects 
such as startling or hearing loss. According to the United States Department of the Interior Bureau of 
Land Management (BLM), “Final Programmatic Environmental Impact Statement on Wind Energy 
Development on BLM-Administered Lands in the Western United States,” the sound levels associated 
with environmental noise have been found to generally produce effects limited to the first two categories, 
only. At typically employed WTG setback distances, the comparatively low level sound generated by 
wind farms is expected to similarly fall principally within the subjective response category, dependent on 
several technical and non-technical factors. 

Sound can be measured, calculated, and presented in various formats, with the most common metric being 
the equivalent sound level (Leq). The equivalent sound level has been shown to provide both an effective 
and uniform method for comparing time-varying sound levels and is widely used in environmental 
acoustic assessments. The Leq is often further defined by the time period (T) it is measured over and 
referred to as Leq(T).  For instance Leq,24 would indicate the equivalent sound level over a 24-hour period. 
Community sound levels are also often described in terms of the day-night averaged sound level (Ldn), 
which accounts for the potential increase in annoyance with elevated sound levels at night. In addition, 
the maximum sound level (Lmax) can be used to quantify the maximum instantaneous sound pressure level 
generated by a source.  Estimates of noise sources and outdoor acoustic environments, and the 
comparison of relative loudness are presented in Table 2. Table 3 provides additional reference 
information on acoustic terminology. 
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Table 2. Sound Pressure Levels (LP) and Relative Loudness of Typical Noise Sources and 
Soundscapes 
 

Noise Source or Activity 
Sound 
Level
(dBA)

Subjective 
Impression 

Relative Loudness 
(perception of 

different sound 
levels) 

Jet aircraft takeoff from carrier (50 ft) 140 Threshold of pain 64 times as loud 

50-hp siren (100 ft) 130  32 times as loud 

Loud rock concert near stage 

Jet takeoff (200 ft) 
120 Uncomfortably loud 16 times as loud 

Float plane takeoff (100 ft) 110  8 times as loud 

Jet takeoff (2,000 ft) 100 Very loud 4 times as loud 

Heavy truck or motorcycle (25 ft) 90  2 times as loud 

Garbage disposal 

Food blender (2 ft) 

Pneumatic drill (50 ft) 

80 Loud Reference loudness 

Vacuum cleaner (10 ft) 70 1/2 as loud 

Passenger car at 65 mph (25 ft) 65  

Large store air-conditioning unit (20 ft) 60 

Moderate 

1/4 as loud 

Light auto traffic (100 ft) 50 1/8 as loud 

Quiet rural residential area with no activity 45 
Quiet 

 

Bedroom or quiet living room 

Bird calls 
40 1/16 as loud 

Typical wilderness area 35 

Faint 

 

Quiet library, soft whisper (15 ft) 30 Very quiet 1/32 as loud 

Wilderness with no wind or animal activity 25  

High-quality recording studio 20 
Extremely quiet 

1/64 as loud 

Acoustic test chamber 10 Just audible  

 0 Threshold of hearing  
Adapted from: Beranek (1988) and USEPA (1971a) 
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Table 3. Acoustic Terms and Definitions 

Term Definition 

Noise Unwanted sound dependent on level, character, frequency or pitch, time of day, and 
sensitivity and perception of the listener. This word adds the subjective response of 
humans to the physical phenomenon of sound and its use is limited to when negative 
effects on people are known to occur. 

Sound Pressure Level 
(LP) 

Pressure fluctuations in a medium. Sound pressure is measured in decibels referenced to 
20 microPascals, the approximate threshold of human perception to sound at the 
frequency of 1000 Hz. 

Sound Power Level (LW) Sound power level is not the equivalent to a sound pressure level. While both are 
reported in decibels, the LW of a noise source measured in decibels referenced to 
10-12 W. Sound power is independent of the environment. For this reason wind turbine 
manufacturer noise specifications are provided in these terms. A sound power level is a 
function of both the sound pressure level produced by a source with distance and the 
effective radiating area or physical size of the source. In general, the ostensible 
magnitude of a sound power level is always considerably higher than the received sound 
pressure level near a source because of the area term, which for a wind turbine is 
effectively the entire rotor swept area. 

A-Weighted Decibel 
(dBA) 

Environmental sound is typically composed of acoustic energy across all frequencies 
(Hz). To compensate for the auditory frequency response of the human ear, an 
A-weighting filter is commonly used for describing environmental sound levels. Sound 
levels that are A-weighted are presented as dBA in this report.  

Unweighted Decibels 
(dBL) 

Unweighted sound levels are referred to as linear. Linear decibels are used to determine 
a sound’s tonality and to engineer solutions to reduce or control noise as techniques are 
different for low and high frequency noise. Sound levels that are linear are presented as 
dBL in this report. 

Acoustic Modulation Technical term describing the variation of sound pressure over a given time period.  The 
cause of acoustic modulation are unclear but may result from the interaction of a wind 
turbine blade as it passes through turbulence created by the tower structure or non-
homogenous air flow through the rotor swept area.   

Propagation and 
Attenuation 

Propagation is the decrease in amplitude of an acoustic signal due to geometric 
spreading losses with increased distance from the source. Additional sound attenuation 
factors include air absorption, terrain effects, sound interaction with the ground, diffraction 
of sound around objects and topographical features, foliage, and meteorological 
conditions including wind velocity, temperature, humidity and atmospheric conditions. 

Octave Bands The audible range of humans spans from 20 to 20,000 Hertz and is typically divided into 
center frequencies (Hz) ranging from 31 to 8,000 Hz. 

Broadband Noise Noise which covers a wide range of frequencies within the audible spectrum, i.e. 200 to 
2000 Hz. 

Masking Interference in the perception of one sound by the presence of another sound. At 
elevated wind speeds, leaf rustle and noise made by the wind itself can mask wind 
turbine sound levels, which remain relatively constant. 

Frequency (Hz) The rate of oscillation of a sound, measured in units of Hertz (Hz) or kilohertz (kHz). One 
hundred Hz is a rate of one hundred times per second. The frequency of a sound is the 
property perceived as pitch. For comparative purposes, the lowest note on a full range 
piano is approximately 32 Hz and middle C is 261 Hz. 

Low Frequency Noise  The frequency range of 20 to 200 Hz is typically defined as low frequency noise. Studies 
have shown that low frequency sound from modern wind turbines is generally below the 
threshold of human perception at standard setback distances.  

Infrasound The frequency range of infrasound is normally defined as below 20 Hz. Infrasound from 
wind turbines are significantly below recognized thresholds of both human perceptibility 
and standardized health thresholds. 

Note: Compiled from multiple technical and engineering sources  
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2.0 NOISE REGULATIONS AND GUIDELINES 

A review of noise regulations and guideline criteria applicable to the Project was completed at the federal, 
state, and county level. The Noise Control Act of 1972, along with its subsequent amendments (Quiet 
Communities Act of 1978 [42 USC §§ 4901-4918]), delegates the authority to regulate environmental 
noise to each state.  The Hawaii Administrative Rule (HAR) § 11- 46 (“Community Noise Control”) sets 
forth maximum permissible sound levels to protect public health and welfare, as well as the environment 
and quality of life. The maximum permissible sound levels for the various classes of land in the State are 
established in the Community Noise Control Rules. 

U.S. Environmental Protection Agency 

In 1974, the U.S. Environmental Protection Agency (EPA) published Information on Levels of 
Environmental Noise Requisite to Protect Public Health and Welfare with an Adequate Margin of Safety 
(EPA 1974). This report represents the only published study that includes a large database of community 
reaction to noise to which a proposed project can be readily compared.  The EPA has developed widely 
accepted recommendations for long term exposure to environmental noise with the goal of protecting 
public health and safety. The publication evaluates the effects of environmental noise with respect to 
health and safety, and provides information for state and local governments to use in developing their 
own ambient noise standards.  For outdoor residential areas and other locations in which quiet is a basis 
for use, the recommended EPA guideline is an Ldn of 55 dBA.  The EPA also suggests an Leq(24) of 70 
dBA (24-hour) limit to avoid adverse effects on public health and safety at publicly accessible property 
lines or extents of work areas where extended periods public exposure is possible.  The EPA cause-and-
effect criteria limits are summarized in Table 4.  

Table 4. Summary of EPA Cause and Effect Noise Levels 

Location Level Effect 
All public accessible areas with prolonged exposure 70 dBA Leq(24) Safety 

Outdoor at residential structure and other noise sensitive 
receptors where a large amount of time is spent 55 dBA Ldn 

Outdoor areas where limited amounts of time are spent, 
e.g., park areas, school yards, golf courses, etc. 55 dBA L eq(24) 

Indoor residential  45 dBA Ldn 

Indoor non-residential 55 dBA L eq(24) 

Protection against annoyance 
and activity interference 

USEPA (U.S. Environmental Protection Agency). 1974 
 
The application of the EPA noise guidelines is a common compliance approach to help ensure adequate 
protection of human health and welfare.  The EPA sound level guidelines state that the levels identified 
are low enough to be protective with an adequate margin of safety. The EPA sound level guidelines do 
not impose federal decisions about the appropriateness of noise environments upon any level of 
government, nor are they a source of instructions for solving local noise problems, but best viewed as a 
technical aid for local decision makers who seek to balance scientific information about effects of noise 
on people, and to reconcile local economic and political realities such as cost and technical feasibility. 
While the EPA criteria limits cannot be used to infer audibility thresholds, designing to adequately meet 
EPA guidelines would likely result in the reduced probability of dissatisfaction from NSRs and below 
which there is no evidence that the general population would be at risk to EPA identified health effects.   
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The EPA limit is not a regulatory limit but intentionally conservative to protect the most sensitive portion 
of the American population with an additional margin of safety.   

U.S. Occupational Safety and Health Administration 

The Occupational Safety and Health Administration (OSHA) provides regulatory limits for worker and 
public safety exposure to high noise levels. The federal government has long recognized the potential 
hazards caused by noise to work health and safety. Onsite noise levels are regulated by the Occupational 
Safety and Health Act of 1970 (29 Code of Federal Regulations [CFR] 1910.95). This regulation 
establishes standards for permissible noise exposure in the workplace to guard against the risk of hearing 
loss.  

Table 5 presents a sliding scale of permissible noise levels by 
duration of exposure. The exposure level is raised 5 dB for 
every halving of exposure duration. OSHA permits noise levels 
up to 90 dBA, over a time-weighted average eight-hour shift 
(TWA8-hr), measured on the A-scale of a sound level meter set 
at slow response.  If there are workers exposed to a TWA8-hr 
above 85 dBA, then the regulations call for a worker hearing 
protection program that includes baseline and periodic hearing 
testing, availability of hearing protection devices, and training 
in hearing damage protection. 

When employees are subjected to noise doses exceeding those 
shown in Table 5, feasible administrative or engineering 
controls will be identified and implemented to lower employee 
noise exposure. If controls fail to reduce sound to these acceptable levels, personal protective equipment 
must be provided and used to reduce noise exposure. In compliance with OSHA, Project contractors will 
be required to readily provide construction workers with OSHA-approved hearing protection devices and 
to identify high noise areas and activities where hearing protection. Operational sound generated from the 
Project during normal operation will be below 85 dBA and the OSHA noise exposure limits, even 
immediately at the base of the tower structure.  

Hawaii Community Noise Regulations  

The state of Hawaii regulates noise through the Hawaii Administrative Rule (HAR), Title 11, Chapter 46, 
“Community Noise Control”, promulgated on September 11, 1996 and limits sound generated by new or 
expanded developments. The Hawaii Community Noise Regulations (HAR § 11-46) provide for the 
prevention, control, and abatement of noise pollution in the State.  The stated purpose of these rules is to 
“provide for the prevention, control, and abatement of noise pollution in the State from the following 
noise sources: stationary noise sources; and equipment related to agricultural, construction, and industrial 
activities” (HAR § 11-46). Sound from routine ongoing maintenance activities is considered part of 
routine operation and the combined total of the ongoing maintenance and routine operation are subject to 
the sound level limits.  However, the Community Noise Control Regulation is not applicable to most 
moving sources, i.e. transportation and vehicular movements.  Sound from construction and the 
occasional, major equipment overhauls during operations and maintenance is regulated as construction 
activity.  

Table 5. OSHA Permissible Daily 
Noise Exposure Limits 

Duration of Exposure 
Per Day (Hours) 

Sound Level
(dBA) 

8 
6 
4 
3 
2 

1 ½ 
1 
½ 

¼ or less 

90 
92 
95 
97 

100 
102 
105 
110 
115 
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The Hawaii noise limits due to stationary sources are provided by three receiving zoning class districts 
and time periods and are enforceable at the facility property boundaries.  For mixed zoning districts, the 
primary land use designation is used to determine the applicable zoning district class and maximum 
permissible sound level. For the purposes of this acoustic assessment, agricultural portions of the 
surrounding properties were considered Class C receivers and the residences considered Class A 
receivers.  This is considered a very conservative regulatory assessment approach.  

As wind farm projects may operate at anytime during the day or night, the more stringent nighttime 
permissible sound level will become the controlling limit. The daytime and nighttime maximum 
permissible noise limits are provided in A-weighted decibels (dBA) according to zoning districts in Table 
6. The Hawaii noise limits are assumed to be absolute and independent of the existing acoustic 
environment; therefore, no baseline sound survey is required to assess conformity.    

Table 6.    Hawaii Maximum Permissible Sound Levels by Zoning Class District 

Maximum Permissible Sound Level (dBA) 
Receiving Zoning Class District Daytime  

(7:00am – 10:00pm) 
Nighttime  

(10:00pm – 7:00am) 
Class A Zoning districts include all areas equivalent to land 
zoned residential, conservation, preservation, public space, 
or similar type. 

55 45 

Class B Zoning districts include all areas equivalent to lands 
zoned for multi-family dwellings, apartment, business, 
commercial, hotel, resort, or similar type. 

60 50 

Class C Zoning districts include all areas equivalent to lands 
zoned agriculture, country, industrial, or similar type. 70 70 

Source: Hawaii Administrative Rules §11-46, “Community Noise Control”
 

The maximum permissible sound levels are assessed and at any point at or beyond (past) the property line 
of the facility. Noise levels may exceed the prescribed limits up to 10% of the time within any 20-minute 
period.  Sound level for impulsive noise, as measured with a Fast (F) meter response, is 10 dBA above the 
maximum permissible sound levels for the given receiving zoning class district.  Pursuant to HAR § 11-
46-7, and HAR §11-48-8 a permit may be obtained for operation of an excessive noise source beyond the 
maximum permissible sound levels. Factors that are considered in granting of such permits include 
whether the activity is in the public interest and whether the best available noise control technology is 
being employed. The standard provides further exemptions to these limits and further guidance on 
application, compliance procedures and penalties.  The State Department of Health (SDOH) is 
responsible for the implementation, administration, and enforcement of the statutes.  

Maui County Code 

Maui County does not have a noise regulation with numerical decibel limits that are directly applicable to 
Project maintenance and operations. The Maui County Code (Title 19 – Zoning) stipulates a noise 
nuisance clause and an accompanying complaint resolution procedure.  
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3.0 ACOUSTIC MODELING METHODOLOGY 

With the construction and operation of recent wind farms on the Hawaiian Islands and throughout the 
continental United States, a better understanding of the sound generation mechanisms and propagation of 
WTG sound in the natural environment has been achieved.  Sound generated by an operating WTG is 
comprised of both aerodynamic and mechanical sound with the dominant sound component from utility 
scale WTGs being largely aerodynamic. Aerodynamic sound refers to the sound produced from air flow 
and its interaction with the WTG tower structure and rotor blades when they’re in motion. Mechanical 
sound is generated at the gearbox, generator, and cooling fan, and is radiated from the surfaces of the 
nacelle and machinery enclosure and by openings in the nacelle casing. Due to the improved design of 
WTG mechanical components and the use of improved noise damping materials within the nacelle, 
including elastomeric elements supporting the generator and gearbox, mechanical noise emissions have 
been minimized.  The WTGs being considered for the Project are upwind variable speed-type WTG with 
an active yaw and pitch regulated with power/torque control capability.  Sound reduction elements 
designed into the GE 1.5 xle, Siemens SWT-2.3-101, and Siemens-3.0-101 include impact noise 
insulation of the gearbox and generator, sound reduced gearbox (no gearbox on the Siemens 3.0-101), 
sound reduced nacelle, and rotor blades designed to minimize noise generation.  

Wind farms, in comparison to conventional energy projects, are somewhat unique in that the sound 
generated by each individual WTG will increase as the wind speed across the site increases. Wind turbine 
sound is negligible when the rotor is at rest, increases as the rotor tip speed increases, and is generally 
constant once rated power output and maximum rotational speed is achieved. Under maximum rotational 
wind speed the assumed maximum sound power level will be reached, generally occurring at 
approximately 7 to 9 meters per second [m/s] depending on WTG type and according to manufacturer 
specifications.  As an offset, as wind speeds increase, the background ambient sound level will likely 
continue to increase, resulting in acoustic masking effects.  The net result being that during periods of 
elevated wind when higher WTG sound emissions would occur, the sound produced from a WTG 
operating at maximum rotational speed may be masked due to wind generated sound in foliage, which is 
expected to further minimize the potential for adverse noise effects.  Conversely, acoustic masking effects 
may be limited during periods of unusually high wind shear or at receiver locations that are particularly 
sheltered from prevailing winds. 

3.1 Acoustic Modeling Software and Setup Parameters  

The operational acoustic assessment was performed for three Project design layouts consisting of a total 
of (15) GE 1.5 xle, (10) Siemens SWT-2.3-101, and (8) Siemens SWT-3.0-101 WTG positions.  Each 
WTG was modeled as an elevated point source at the hub position, an approach which is valid when the 
distance from the source to receiver is large, as compared to the dimensions of the source.  The locations 
of the WTGs under the three layout designs and their position relative to the noise receivers are shown in 
Figures 2, 3 and 4.  Table 7 presents the UTM coordinates of each individual WTG position and base 
elevation.  
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Table 7.    Wind Turbine Locations by UTM Coordinates (m) 
GE 1.5 xle 

 
Siemens 2.3-101-SWT 

 
Siemens 3.0-101-SWT 

 WTG 
ID 

Easting Northing Base 
Elevation Easting Northing Base 

Elevation Easting Northing Base 
Elevation 

00 779463 2280558 426 779463 2280558 426 779463 2280558 425 
01 779464 2280315 399 779464 2280315 399 779464 2280315 398 
02 779481 2280106 363 779481 2280106 363 779481 2280106 363 
03 779535 2279907 332 779535 2279907 332 779535 2279907 332 
04 779560 2279700 300 779560 2279700 300 779560 2279700 300 
05 779565 2279490 260 778795 2279275 233 779565 2279490 259 
06 779574 2279283 232 778857 2279065 193 779574 2279283 231 
07 779634 2279065 192 779565 2279490 260 779634 2279065 192 
08 778857 2279065 193 779574 2279283 232 - - - 
09 778795 2279275 233 779634 2279065 192 - - - 
10 778767 2279492 260 - - - - - - 
11 778725 2279694 286 - - - - - - 
12 778707 2279888 303 - - - - - - 
13 778699 2280102 333 - - - - - - 
14 778664 2280357 384 - - - - - - 

 

DataKustic GmbH’s CadnaA, the computer-aided noise abatement program (v 4.0.136) was used for the 
acoustic modeling analysis. CadnaA is a comprehensive 3-dimensional acoustic software model that 
conforms to the Organization for International Standardization (ISO) standard ISO 9613-2 “Attenuation 
of Sound during Propagation Outdoors.” The engineering methods specified in this standard consist of 
full (1/1) octave band algorithms that incorporate geometric spreading due to wave divergence, reflection 
from surfaces, atmospheric absorption, screening by topography and obstacles, ground effects, source 
directivity, heights of both sources and receptors, seasonal foliage effects, and meteorological conditions.  

Topographical information was imported into the acoustic model using the official USGS digital 
elevation dataset to accurately represent terrain in three dimensions. Terrain conditions, vegetation type, 
ground cover, and the density and height of foliage can also influence the absorption that takes place 
when sound waves travel over land. The ISO 9613-2 standard accounts for ground absorption rates by 
assigning a numerical coefficient of G=0 for acoustically hard, reflective surfaces and G=1 for absorptive 
surfaces and soft ground. If the ground is hard-packed dirt, typically found in industrial complexes, 
pavement, bare rock or for sound traveling over bodies of water, the absorption coefficient is defined as 
G=0 to account for reduced sound attenuation and higher reflectivity. In contrast, ground covered in 
vegetation, including suburban lawns, livestock and agricultural fields (both fallow with bare soil and 
planted with crops), will be acoustically absorptive and aid in sound attenuation, i.e., G=1.0. For the 
acoustic modeling analysis, a mixed ground absorption rate was assumed with semi-reflective value of 
G=0.4 to represent the average ground absorption of the Project area.  Due to land elevation variability in 
proximity to the Project, additional conservative factors for sound propagation in complex terrain were 
also taken into account. In addition to geometrical divergence, attenuation factors (A) include 
topographical features, terrain coverage, and/or other natural or anthropogenic obstacles that can affect 
sound attenuation and result in acoustical screening. Sound attenuation through foliage and diffraction 
around and over existing anthropogenic structures such as buildings were ignored under all acoustic 
modeling scenarios. 
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Atmospheric absorption depends on temperature and humidity and is most important at higher 
frequencies.  Over short distances, the effects of atmospheric absorption are minimal.  The ISO 9613-2 
standard calculates attenuation for meteorological conditions favorable to propagation, i.e., downwind 
sound propagation or what might occur typically during a moderate atmospheric ground level inversion, 
which is assumed to be regulatory worst case. Though a physical impracticality, the ISO 9613-2 standard 
simulates omnidirectional downwind propagation and worst-case WTG source directivity factors. For 
receivers located between discrete WTG locations or WTG groupings, the acoustic model may result in 
over-prediction. An average temperature of 24° Celsius (75° Fahrenheit) and relative humidity of 67 
percent was assumed, based on available yearly climate information for the area. While site-specific 
meteorological data were considered in the acoustic assessment, it is important to note that atmospheric 
attenuation is not strongly dependent on temperature.  

3.2 Wind Turbine Emission Source Values  

In order to assist project developers and acoustical engineers, manufacturers report WTG sound power 
levels at integer wind speeds referenced to the effective hub height, ranging from cut-in to full rated 
power per International Electrotechnical Commission (IEC) 61400-11:2006 Wind Turbine Generator 
Systems – Part 11: Acoustic Noise Measurement Techniques. This internationally accepted standard was 
developed to ensure consistent and comparable sound emission data of utility-scale WTGs between 
manufacturers. Table 8 presents a summary of sound power levels for normal mode operation.  Sound 
power levels are correlated by integer wind speeds, referenced at WTG hub height with a stated 
roughness length of 0.03 to 0.05 m which is representative of level, grass-covered terrain. The roughness 
length describes the vertical wind profile per IEC specification with a neutral atmosphere with the wind 
profile following a logarithmic curve. Sound power levels presented are inclusive of both mechanical and 
aerodynamic source components.  The GE and Siemens specifications present an expected warranty 
confidence interval of k=2 dB and k=1.5 dB, respectively, which was included in all acoustic modeling 
calculations. This confidence interval incorporates the uncertainty in independent sound power level 
measurements conducted, the applied probability level and standard deviation for test measurement 
reproducibility, and product variability.   

The tower and the blades are the same on the 2.3 MW and the 3.0 MW Siemens WTG types and are 
expected to have the same or very similar acoustic characteristics.  The 2.3 MW WTG is gearbox driven 
machine. The 3.0 MW WTG is a gearless direct-drive machine which improves efficiency and power 
generating capacity. It is expected that the GE and Siemens WTGs installed will have similar sound 
profiles to what was used in the acoustic modeling analysis; however, it is possible that the final warranty 
sound power levels may vary slightly.   

Table 8. Broadband Sound Power Levels (dBA) Reported in Accordance with IEC 61400-11 

 WTG Sound Power Level (LW) at Reference Wind Speed 

Wind Speed at Hub 
Height  (AGL) 

7 mph 
(3 m/s) 

9 mph 
(4 m/s) 

11.2 mph 
(5 m/s) 

13.4 mph 
(6 m/s) 

15.9 mph 
(7 m/s) 

17.9 mph 
(8 m/s) 

20.1 mph 
(9 m/s) 

GE 1.5 MW.xle  <96 <96 <96 98.8 102.3 ≤104.0 ≤104.0 

Siemens SWT-2.3-101/ 
SWT-3.0-101 <95.1 95.1 99.8 105.1 107.0 ≤107.0 ≤107.0 
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A summary of sound power levels during maximum rotation operations for 17.9 mph (8 m/s) by octave 
band center frequency is presented in Table 9.   Wind turbines can be somewhat directional, radiating 
more sound in some directions than others. The IEC test measurement protocol requires that sound 
measurements are made for the maximum downwind directional location when reporting apparent sound 
power levels. Thus it is assumed that WTG directivity and sound generating efficiencies are inherently 
incorporated in the sound source data and used in the acoustic model development.   

Table 9. Representative Octave Band 1/1 Center Frequencies   

Octave Band Sound Power Level (dBA) 
Frequency (Hz) 63 125 250 500 1000 2000 4000 8000 

Broadband (dBA)

GE 1.5 MW xle 83.4 92.2 97.8 99.4 97.7 93.4 86.6 84.8 104.0 

Siemens SWT-2.3-101/ 
SWT-3.0-101 83.5 94.4 98.1 102.1 102.1 98.4 91.2 87.2 107.0 

  Note:  1/1 octave band spectra provided by equipment manufacturers for informational purposes only. 
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4.0 PROJECT OPERATING NOISE LEVELS 

Operational broadband (dBA) sound pressure levels were calculated assuming that all WTGs are 
operating continuously and concurrently at the maximum manufacturer-rated sound level at the given 
operational condition.  The sound energy was then summed to determine the equivalent continuous A-
weighted downwind sound pressure level at a point of reception (i.e., NSR). Calculations were completed 
using a 49.2-ft (15 m) by 49.2-ft grid with a receiver height of 5 ft (1.52 m) above grade (the approximate 
height of ears of a standing person).  This is also the standard height at which testing for compliance with 
the State Community Noise Control Rule is completed.  Table 10 presents the receptors included in the 
analysis, their probable status (e.g., residence) and received sound level for the GE and Siemens WTG 
types.   

Acoustic modeling for the final Project layout was completed for WTG cut-in and maximum rotational 
operating conditions, thereby describing sound pressure levels over the full range of future Project 
operational conditions. The cut-in wind speed at hub height is the lowest wind speed at which a WTG 
begins producing usable power. Though WTGs generate less noise under these conditions, there is the 
potential for increased audibility due to the lower ambient levels and reduced masking as compared to 
sound levels generated under the maximum rotational operation condition and wind speeds.  The sound 
level contour map representing this modeling scenario is presented in Figures 5, 6, and 7 for the GE 1.5 
xle, Siemens SWT-2.3-101 and Siemens SWT-3.0-101, respectively.  Wind turbines at maximum 
rotational operation is the assumed worst case condition in terms of noise generation by the WTGs and 
was used for comparisons with the applicable regulatory criteria and guidelines. For time-varying sources 
such as WTGs assessing sound levels generated during maximum rotational speeds will likely ensure 
compliance during all other WTG operational conditions.  At wind speeds at hub height above maximum 
rotational speeds, the noise generated by Project WTGs is expected to remain constant, according to the 
WTG manufacturer specifications provided by the Project.  Sound contour isopleths for the maximum 
rotational operating condition are shown in Figures 8, 9, and 10 for the GE 1.5 xle, Siemens SWT-2.3-
101 and Siemens SWT-3.0-101, respectively.   

Table 10. Summary of WTG Acoustic Model Output by Turbine Type (dBA) 

GE 1.5 xle Siemens  
SWT-2.3- 101 

Siemens  
SWT-3.0-101 

Receptor 
ID 

Receptor Status* 
SDOH 

Day/Night 
Limit Cut-in Maximum Cut-in Maximum Cut-in Maximum 

1 Not Probable NSR  70/70 6 14 3 13 3 12 
2  Not Probable NSR 70/70 8 16 3 15 3 14 
3  Not Probable NSR 70/70 8 16 4 15 3 14 
4 Not Probable NSR 70/70 10 18 5 17 5 16 
5 Not Probable NSR 70/70 10 18 5 17 4 16 
6 Probable NSR 50/45 11 19 6 17 5 16 
7 Not Probable NSR 70/70 11 19 6 18 5 17 
8 Not Probable NSR  70/70 12 20 7 19 5 17 
9 Not Probable NSR 70/70 12 19 6 18 6 17 

10 Not Probable NSR 70/70 11 19 6 18 5 17 
11 Not Probable NSR 70/70 11 19 6 18 5 17 
12 Not Probable NSR 70/70 12 19 6 18 6 17 
13 Not Probable NSR 70/70 12 20 7 18 6 17 
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Table 10. Summary of WTG Acoustic Model Output by Turbine Type (dBA) 

GE 1.5 xle Siemens  
SWT-2.3- 101 

Siemens  
SWT-3.0-101 

Receptor 
ID 

Receptor Status* 
SDOH 

Day/Night 
Limit Cut-in Maximum Cut-in Maximum Cut-in Maximum 

14 Not Probable NSR 70/70 12 20 7 19 6 18 
15 Not Probable NSR 70/70 12 20 7 19 6 18 
16 Not Probable NSR 70/70 12 20 7 19 6 18 
17 Not Probable NSR 70/70 13 20 7 19 7 18 
18 Not Probable NSR 70/70 13 21 8 19 7 18 
19 Probable NSR 50/45 12 20 7 19 6 17 
20 Probable NSR 50/45 12 20 7 19 6 18 
21 Probable NSR 50/45 12 20 7 19 6 18 
22 Not Probable NSR 70/70 15 23 11 23 10 22 
23 Not Probable NSR 70/70 13 21 9 20 8 20 
24 Not Probable NSR 70/70 12 20 7 18 6 17 
25 Not Probable NSR 70/70 16 24 12 24 11 23 
26 Not Probable NSR 70/70 28 36 25 34 24 34 
27 Not Probable NSR 70/70 29 36 26 35 26 35 
28 Not Probable NSR 70/70 14 22 9 20 8 19 
29 Not Probable NSR 70/70 15 23 9 21 9 20 
30 Not Probable NSR 70/70 14 22 9 20 8 19 
31 Not Probable NSR 70/70 14 21 8 20 7 19 
32 Not Probable NSR 70/70 13 21 8 20 7 18 
33 Probable NSR 50/45 13 21 8 19 7 18 
34 Probable NSR 50/45 13 21 8 19 7 18 
35 Not Probable NSR 70/70 12 20 7 18 6 17 
36 Not Probable NSR 70/70 12 20 7 19 6 17 
37 Not Probable NSR 70/70 13 20 7 19 6 18 
38 Not Probable NSR 70/70 13 21 8 19 7 18 
39 Not Probable NSR 70/70 13 21 8 19 7 18 
40 Not Probable NSR 70/70 13 21 8 19 7 18 
41 Not Probable NSR 70/70 13 20 7 19 6 18 
42 Not Probable NSR 70/70 13 20 7 19 6 18 
43 Not Probable NSR 70/70 11 19 6 18 5 17 
44 Not Probable NSR 70/70 11 19 6 17 5 16 
45 Not Probable NSR 70/70 11 19 6 18 5 17 
46 Not Probable NSR 70/70 12 20 7 18 6 17 
47 Not Probable NSR 70/70 11 19 6 18 5 17 
48 Probable NSR 50/45 12 19 6 18 5 17 
49 Not Probable NSR 70/70 12 20 7 18 6 17 
50 Not Probable NSR 70/70 14 21 8 20 7 19 
51 Probable NSR 50/45 14 22 9 20 8 19 
52 Not Probable NSR 70/70 15 22 9 21 8 20 
53 Not Probable NSR 70/70 14 22 9 20 8 19 
54 Not Probable NSR 70/70 16 24 10 22 10 21 
55 Probable NSR 50/45 30 38 27 38 27 38 
56 Probable NSR 50/45 32 40 29 41 29 41 
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Table 10. Summary of WTG Acoustic Model Output by Turbine Type (dBA) 

GE 1.5 xle Siemens  
SWT-2.3- 101 

Siemens  
SWT-3.0-101 

Receptor 
ID 

Receptor Status* 
SDOH 

Day/Night 
Limit Cut-in Maximum Cut-in Maximum Cut-in Maximum 

57 Not Probable NSR 70/70 35 43 32 44 32 44 
58 Probable NSR 50/45 23 31 19 31 19 31 
59 Not Probable NSR 70/70 17 25 13 25 13 25 

The SDOH maximum permissible sound limits are based on zoning.  Absent of zoning, land use mapping obtained 
from the Draft Maui Island Plan, December 2009, amended May 2010 was referenced.  Receptor status subject to 
field verification. 

The tabulated results and contour plots are independent of the existing acoustic environment, i.e. are 
representative of expected Project-generated sound levels only. The results of the acoustic assessment 
demonstrate that the Project has been adequately designed to operate within the applicable limits 
prescribed by the Hawaii Community Noise Regulations (HAR § 11-46) for Class C receivers at the 
Project boundary.  Results of the WTG acoustic modeling analysis show that sound levels will also 
attenuate to below the 45 dBA nighttime limit for Class A receivers and below thresholds identified by 
the EPA; therefore, sound levels are not expected to result in a noise nuisance condition.   

Special consideration is required for culturally significant and conservation land areas and specific to this 
site, users of the Hoapili Trail (King’s Highway) located south of the Project area.  As shown in Figures 
8, 9 and 10 the 45 dBA contour limit that applies to conservation and preservation lands (10:00 PM to 
7:00 AM) extends past the southern property line indicating that received sound levels may periodically 
exceed nighttime limits.  Although this area is uninhabited, persons accessing Hoapili Trail or those using 
the coastal areas for fishing, camping, and cultural practices may hear a gentle swooshing sound 
characteristic of wind farms, with audibility limited to trail areas closest to the Project.  The received 
sound is well within EPA Guidelines of 70 dBA for publically accessible areas and comparatively low 
level sound is not expected to interfere substantially with the use and enjoyment of the trail and 
surrounding areas.  It is unlikely that any further abatement options are available to further reduce levels 
to meet Hawaii Community Noise Regulation Standards in these conservation areas; therefore, the Project 
may seek a variance from the SDOH as provided for in HAR §11-46-8.  For all layouts and corresponding 
WTG models under consideration, acoustic modeling demonstrate that the Project has been adequately 
designed to meet the Hawaii Community Noise Standards at all existing NSRs; therefore, there is no 
compliance driven issue that would restrict the Project from selecting the WTG type and layout that best 
meet Project needs and other site constraints.   
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5.0 OTHER NOISE CONSIDERATIONS 

5.1 Transmission Lines  

A 9.0 mile 34.5-kV transmission line would connect a new collection switchyard on the wind farm site to 
the proposed 69-kV interconnect substation located at the POI with MECO’s existing grid. The POI is 
located on the existing Wailea-Kealahou 69-kV transmission line approximately 1 mile east of the Wailea 
substation.  Transmission lines have the potential to emit environmental noise under certain operating and 
environmental conditions.  Transmission line noise (also called corona noise) is caused by the partial 
electrical breakdown of the insulating properties of air around the electrical conductors and overhead 
power lines. When audible, corona-generated noise is often described as a crackling or hissing sound 
when high humidity, fog, or rain occur.  This noise increases with the voltage of the line, undersized 
conductors, irregularities on the conductor surface caused either by age or moisture, or wet weather 
conditions.  
 
Modern transmission lines, such as those used for the Project, are designed, constructed and maintained 
so that during dry conditions they would operate below the corona inception voltage; that is, the line 
would generate a minimum of corona-related noise. During dry weather conditions, noise from the 
proposed transmission lines would be generally indistinguishable from background sound levels at 
locations beyond the edge of the right-of-way (ROW), with slightly higher sound during rain events, but 
overall sound levels at the edge of the ROW is expected to remain relatively low.   
 
5.2 Operations and Maintenance  

Traffic noise generated during Project maintenance and inspection also may add to environmental noise 
levels.  The Project expects approximately five round trips each day.  Project onsite roadways will be 
sited as far away from existing residential structures as feasible, and vehicles will use existing roadways 
as much as possible. The Project design shows that the shortest distance between an NSR and a new 
onsite roadway is approximately 800 m (2625 ft). Short term activities such as road maintenance work or 
equipment repair are also expected but will be of limited duration and are not expected to result in any 
adverse noise impacts.  Noise from periodic testing of emergency diesel generators (i.e., 1-2 hours per 
month for mandatory testing) at the operation and maintenance facility will be scheduled for daytime 
periods only. 
 
5.3 Construction Noise  

The development of the Project will involve construction to establish access roads, excavate and form 
WTG foundations, works associated with preparing the site for crane-lifting and actual WTG assembly 
and commissioning. Work on large-scale wind farms is generally divided into four phases consisting of 
the following: 

1. Site Clearing: The initial site mobilization phase includes the establishment of temporary site 
offices, workshops, storage, and other on-site facilities. Installation of erosion and sedimentation 
control measures will be completed as well as the preparation of initial haulage routes.  

2. Excavation: This phase would begin with the excavation and formation of access roads and 
preparation of laydown areas. Excavation for the concrete turbine foundations would also be 
completed. 
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3. Foundation Work: Construction of the reinforced concrete turbine foundations would take place 
in addition to installation of the internal transmission network. 

4. Wind Turbine Installation: Delivery of the turbine components would occur followed by their 
installation and commissioning. 

Work on these construction activities is expected to overlap. It is likely that the WTGs will be erected in 
small groupings. Each grouping may undergo testing and commissioning prior to commencement of full 
commercial operation. Other construction activities include those for the supporting infrastructure such as 
the  collection switchyard, maintenance building, and the overhead transmission lines.  The construction 
of the Project may cause short-term but unavoidable noise impacts depending on the construction activity 
being performed and the distance to receiver.  The sound levels resulting from construction activities vary 
significantly depending on several factors such as the type and age of equipment, the specific equipment 
manufacturer and model, the operations being performed, and the overall condition of the equipment and 
exhaust system mufflers. The list of construction equipment that may be used on the Project and estimates 
of near and far sound source levels are presented in Table 11. 

Table 11.  Estimated Lmax Sound Pressure Levels from Construction Equipment 

Equipment* Estimated Sound Pressure 
Level at 50 feet (dBA) 

Estimated Sound Pressure 
Level at 2000 feet (dBA) 

Crane 
Forklift 
Backhoe 
Grader 
Man basket 
Dozer 
Loader 
Scissor Lift 
Truck 
Welder 
Compressor 
Concrete Pump 

85 
80 
80 
85 
85 

83 - 88 
83 - 88 

85 
84 
73 
80 
77 

53 
48 
48 
53 
53 

51 - 56 
51 - 56 

53 
52 
41 
48 
45 

Data compiled in part from the following sources: 
Federal Highway Administration, “Roadway Construction Noise Model User’s Guide,” Report FHWA-HEP-05-
054 / DOT-VNTSC-FHWA-05-01, January 2006. 
Power Plant Construction Noise Guide, Bolt Beranek and Newman, Inc. 1977.  
Federal Highway Administration, “Procedures for Abatement of Highway Traffic Noise and Construction Noise.” 
Code of Federal Regulations, Title 23, Part 772, 1992. 

 

Sounds generated by construction activities will likely require a permit, to be obtained from the SDOH, to 
allow the operation of construction equipment that exceeds the maximum permissible at property line 
locations. While the permit and permitting procedures do not limit the generated sound level at the 
construction site, time restrictions may be placed on time periods when the loudest construction activities 
are likely to occur, i.e. 7:00 a.m. and 6:00 p.m., Monday through Friday and between 9:00 a.m. and 6:00 
p.m. on Saturday.  The SDOH will require reasonable and standard practices be employed to minimize 
the impact of noise resulting from construction activities. Provisions to conduct noise monitoring and 
community meetings may also be required, but will likely be deemed unnecessary given the remote 
location. The applicant would proactively work with the community and attempt to resolve any 
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complaints or concerns due to noise from construction by coordinating activities and informing the 
community in advance of the construction schedules.     

Construction activity will generate traffic having potential noise effects, such as trucks travelling to and 
from the site on public roads. Traffic noise is categorized into two categories: (1) the noise that will occur 
during the initial temporary traffic movements related to turbine delivery, haulage of components and 
remaining construction; and (2) maintenance and ongoing traffic from staff and contractors, which is 
expected to be minor. The majority of the traffic will use Papaka Road and possibly limited use of the 
Kula highway for deliveries, subject in part to the final selection of suppliers and construction 
subcontractors and vehicle types. At the early stage of the construction phase, equipment and materials 
will be delivered to the site, such as hydraulic excavators and associated spreading and compacting 
equipment needed to form access roads and foundation platforms for each turbine. Once the access roads 
are constructed, equipment for lifting the towers and turbine components will arrive. Concrete will be 
mixed offsite and delivered to the Project site, rather than produced by an on-site concrete batch plant. 

Federal laws prohibit state and local governments from regulating off-site sound levels generated by 
trucks and automobiles operating on a private site or public roadways. This federal regulatory preemption 
is specified in the Federal Noise Control Act of 1972 and in the Surface Transportation Assistance Act of 
1982, both of which prohibit states and local authorities from regulating the noise emitted by trucks 
engaged in interstate commerce, i.e., truck deliveries. A federal OSHA preemption also prohibits local 
and state governments from regulating safety signals on trucks and construction equipment.  The Project 
will coordinate with individual landowners regarding the operation of trucks, cars and other vehicles on 
private site access roadways as necessary to prevent the occurrences of unexpected noise resulting from 
construction and transport related vehicle movements. 

5.4 Effects of Anomalous Meteorological Conditions and Wind Shear 

The ISO 9613-2 standard calculates received sound pressure levels for meteorological conditions 
favorable to propagation, i.e., moderate 
downwind sound propagation. This was assumed 
to be regulatory ‘worst case’ consistent with 
recent permitting rulings. Conversely, there may 
be meteorological conditions periodically that 
will aid in the long range propagation of sound.  
These anomalous meteorological conditions may 
include stable air masses resulting in pronounced 
temperature inversions, and wind gradients which 
can bend sound waves downwards.  These 
conditions are more likely to occur due to 
frictional convergence at coastlines of the Project 
site, and also during sea-breeze fronts and the 
development of Hawaiian Island induced cloud 
bands.      

Per ISO 9613-2, the effects of meteorological 
conditions on sound propagation are small for 
short distances, and also for longer distances at 
greater source and receiver heights.  At large 
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distances from a sound source when the influences of wind or temperature gradients are present, 
atmospheric effects may cause fluctuations in received sound levels, but may also attenuate noise to levels 
below those predicted when the receptor is located either cross or upwind and due to turbulent eddies that 
form when winds change speed or direction, which can interfere with sound wave propagation path and 
further increase attenuation effects.  Analysis of onsite wind statistics was completed and the wind rose 
graphically presents wind speed over the time interval of January 2007 through December 2009.  These 
data show a predominantly easterly wind direction and were input directly into the acoustic model.  A 
Cmet, a meteorological correction factor (in dB), which depends on local meteorological statistics for wind 
speed as well as source and receiver height and separation distances, were used to evaluate meteorological 
effects.  Representative range dependent Cmet factors were applied for upwind, downwind, and crosswind 
effects.    

Though somewhat infrequent, Project operational sound levels resulting from periodic anomalous 
meteorological conditions were modeled.    Figure 11 presents an example of received sound levels 
during a typical anomalous meteorological event.  With a predominant easterly wind direction at short to 
intermediate range distances and for elevated sound sources such as a WTG, the overall effects of 
anomalous meteorological conditions on sound propagation may periodically increase area sound levels 
in certain directions, but will more likely refract sound away from the existing NSRs located closest to the 
Project site.       

In addition to sound propagation, meteorological factors may also affect WTG source levels.  The 
roughness length coefficient (z0) describes the rate of change of wind speed with elevation and is used to 
take into account the effect of friction at the ground and obstacles such as trees, resulting in lower wind 
speeds near the ground than at higher elevations.  The vertical wind profile depends mainly on the terrain 
relief and the terrain roughness, but will also vary by month depending on ground cover and vegetation 
and will vary from place to place across the acoustic study area. Roughness length values are estimated to 
range from approximately 0.0001 m over water, 0.05 m over coastal range and farming areas and extend 
to 0.5lm and periodically greater in areas of site with steeper elevation changes.  Roughness length values 
reported per the IEC 61400-11 standard requires WTG manufacturers to report WTG source levels to a 
reference height of 10 meters using a standardized roughness length of z0 = 0.05 meter that allows WTGs 
to be comparable on a uniform basis.     

A wind farm sited in an area with a higher roughness length coefficient has both positive and negative 
implications. As the value of the roughness length coefficient increases so does the available wind 
resource at WTG tower height, which is favorable from a power production standpoint. Higher wind 
shear levels impose greater levels of mechanical strain on a WTG’s blades and drive train. This means 
that from time to time WTG may near maximum sound power even as lower level wind conditions occur 
closer to ground level.  This may temporarily increase the overall sound perceptibility of the Project.   

5.5 Cumulative Effects 

An assessment of cumulative impacts considers the potential impact of a proposed Project in the context 
of existing and foreseeable future wind energy developments to ensure that any potential environmental 
noise impacts are not considered in isolation. The cumulative effects can result from individually minor, 
but collectively more significant impacts that can occur when analyzing sound levels generated by more 
than one wind farm project. A new wind farm would need to be located within approximately 2 to 3 km 
(1.2 to 1.9 miles) of the proposed wind farm in order to present a possible cumulative influence on sound. 
There is no known existing or proposed wind farms located within this radius from the Project; therefore, 
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cumulative sound levels will not result from the Project operating in conjunction with any other wind 
farms. In addition, no additional sources of noise, such as indirect commercial or industrial development 
are known to be in developed in the near future in proximity to the Project. Therefore, the proposed 
Project is not expected to result in any cumulative direct or indirect significant noise impacts.  
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1. INTRODUCTION 
Auwahi Wind Energy LLC (Auwahi Wind or Applicant), a wholly owned subsidiary of Sempra 
Generation, proposes to construct and operate a wind farm (proposed Project) with a net generating 
capacity of 21 megawatts (MW), augmented with a battery energy storage system (BESS), on the 
island of Maui. In addition to the wind turbine generators (WTGs) and the BESS, the proposed 
Project would include an electrical collection system, a collector switchyard, an operations and 
maintenance (O&M) facility and related infrastructure, an approximately 14.5-kilometer (9-mile) 
34.5-kilovolt (kV) generator-tie line , an interconnection substation, and a 43-kilometer (27-mile) 
construction access route from the Port of Kahului to the wind farm site. 

The majority of the Project is located on privately owned ranchland. However, portions of the 
Project will require the use of State and Maui County lands and work within the Hawai‘i State 
Conservation District, which triggers the requirement for compliance with Chapter 343 of the 
Hawai‘i Revised Statutes (HRS) and Title 11, Chapter 200 of the Hawai‘i Administrative Rules 
(HAR). This Visual Analysis Report has been prepared to characterize the visual and aesthetic 
impacts of the proposed Project in support of the environmental review, as specified under HAR 
11-200-17.G. 

The primary components of this report are (1) the Project characteristics, focusing on the 
appearance of the visible components of the Project; (2) the existing visual setting of the Project 
area; (3) the methodology used to conduct the impact analysis; (4) the potential visual impacts 
identified as a result of the visual assessment; (5) mitigation measures available for consideration 
relative to the identified impacts; and (6) references used in conducting the visual impact assessment 
for the Project. 

2. PROJECT CHARACTERISTICS 
2.1 Project Site 
The proposed Project is located almost entirely on ‘Ulupalakua Ranch, approximately 10 miles south 
of Kula, in the Hāna District of Maui (Figure 1). The Project comprises three primary components: 
the wind farm site, a generator-tie line corridor, and a construction access route. The location of 
each of these components is shown in Figures 1 and 2. 

The wind farm site is currently grazed pastureland, used as part of ‘Ulupalakua Ranch’s active 
ranching operation. The area immediately west of the wind farm site is comprised of vacant land 
owned by the State of Hawai‘i and the Kanaio Natural Area Reserve (NAR). The north edge of the 
wind farm site is bounded by Pi’ilani Highway, with additional pastureland beyond. The land to the 
east of the wind farm site is owned by the Department of Hawaiian Home Lands (DHHL) and 
supports three homesteads, on private land within the DHHL land. The Hoapili Trail, an ancient 
fishing trail that is currently used for hiking, passes along the coast directly south of the wind farm 
site. 

The proposed generator-tie line right-of-way also comprises primarily grazed pasturelands, with the 
exception of the aerial crossings over Pi’ilani Highway and Kula Highway. The areas surrounding the 
generator-tie line right-of-way are also all grazed pasturelands, with the exception of the Kanaio 
NAR and the Auwahi Restoration Reserve site. 



Visual Analysis Report 

 2 January 2011 

The proposed construction access route would follow existing roads and would require minimal 
improvements along Upcountry Pi’ilani Highway, just west of the Project sites. Improvements 
would also occur along Pāpaka Road, currently used as an access road for both the Ranch and for 
the adjacent privately owned parcels. The undeveloped portions of Pāpaka Road are part of the 
Ranch’s active ranching operation. The land surrounding Pāpaka Road consists of a combination of 
privately owned and state-owned parcels used as either rural residential or undeveloped land. 

2.2 Proposed Project Facilities 
The Project would consist of up to 15 WTGs situated along two linear arrays oriented north-south 
from Pi’ilani Highway towards the coast (Figure 2). In addition to the WTGs, the wind farm site 
would include access roads and WTG pads, construction staging and equipment laydown area, an 
underground electrical collection system, a collector switchyard, an O&M building, and one 
permanent meteorological (met) tower situated between the two WTG arrays. The Project also 
involves construction of a 34.5-kV generator-tie line originating from the wind farm site and 
traveling approximately 14.5-kilometers (9 miles) north and west on ‘Ulupalakua Ranch property, 
crossing both Upcountry Pi’ilani Highway and Kula Highway. The construction access route 
comprises existing state and county highways, as well as approximately 7.4 kilometers (4.6 miles) of 
Pāpaka Road (pastoral roads) between Mākena Road and Upcountry Pi’ilani Highway that would 
require some modifications and improvements. (Figure 1). The primary components of the Project 
and those that may have a visual or aesthetic impact are described in more detail below. 

2.2.1 Wind Turbine Generators 
As indicated above, up to 15 WTGs would be located at the wind farm site. Each WTG consists of 
three major components: the tower, the nacelle, and the rotors. The tower elevates the rotor and 
nacelle above the ground. The rotor includes the hub and blades and is attached by a low-speed 
shaft to the nacelle, which houses mechanical and electrical components, including the gear box, 
generator, and controller. 

The Applicant is currently evaluating three different WTG models—the 1.5-MW General Electric 
(GE), the 2.3-MW Siemens, and the 3.0-MW Siemens—for constructability, reliability, performance, 
and availability. Because of the dynamic nature of the WTG market (i.e. ongoing changes in supply, 
demand, and pricing), the final WTG model would likely not be selected until the Project permitting 
process is well underway. Depending on the WTG model that is selected, the Project would require 
between 8 and 15 WTGs, as each WTG model has a different generating capacity. As a result, the 
layout and configuration of the wind farm site would vary by manufacturer and model. 

The dimensions of the GE and Siemens WTGs are unique, with tower heights of 80 meters (262 
feet) and blade lengths ranging between 41.3 to 50.5 meters (135.3 and 165.5 feet). Total height from 
ground level to the tip of the blade would range from 121.3 meters (398 feet) to 130.5 meters (428 
feet). For the purposes of this visual analysis, the 15-WTG layout (i.e., the maximum number of 
WTGs) was utilized to create a conservative assessment of the visual and aesthetic effects of the 
Project. The 15-WTG layout would consist of the GE xle 1.5 MW WTGs that have a hub height of 
80 meters (262 feet) and blade length of 41.3 meters (135.3 feet) for a maximum blade tip height 
(MBTH) of 121.3 m (398 feet). 

If a taller WTG model is used, the model will have a higher generating capacity and fewer WTGs 
will be required to reach a total Project generating capacity of 21 MW. If a taller WTG model from 
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Siemens is used for the Project, the total number of WTGs would decrease from 15 GE xle WTGs 
to either ten Siemens 2.3 MW WTGs or eight Siemens 3.0 MW WTGs. Turbine MBTH would 
increase from the GE xle height of 121.3 meters (398 feet) to 130.5 meters (428 feet) with the 
Siemens models,  As such, fewer WTGs in an area with low population density where the major 
viewpoints are from middle-ground distances would result in less overall visual and aesthetic 
impacts. 

Descriptions of each of the GE xle 1.5 MW WTG components are provided below. 

2.2.1.1 Towers 
The GE xle 1.5-MW towers modeled in this analysis are cylindrical steel structures 80 meters (262 
feet) tall and approximately 4.3 meters (13.8 feet to 14.1 feet) in diameter at the base. The towers are 
manufactured in multiple sections and would be painted a neutral color (typically white or off-white) 
to make the structures less visually obtrusive. 

2.2.1.2 Nacelle 
The main mechanical components of the WTG are housed in the nacelle. These components 
include the WTG’s main shaft, gearbox, brakes, bearings, cooling system, hydraulic systems, yaw 
gears, generator, and step-up transformer. An anemometer is positioned on top of the nacelle and 
provides wind direction data to an electronic controller that, in turn, controls a yaw mechanism that 
uses electrical motors to turn the nacelle and rotor so that the WTG faces into the wind. Attached to 
the top of some of the nacelles, per specifications of the Federal Aviation Administration (FAA), 
would be medium-intensity aviation warning lights. 

2.2.1.3 Rotor 
A rotor assembly is mounted to a driveshaft within the nacelle to operate upwind of the tower. Each 
rotor consists of three fiberglass blades, each 41.25 meters (135 feet) in length that would be painted 
the same color as the towers noted above (typically white or off-white). The rotor spins clockwise at 
varying speeds to operate more efficiently at lower wind speeds and to reduce wear and tear on the 
blades and drive train in higher wind conditions. 

2.2.2 Support Facilities 
2.2.2.1 Collector Switchyard/Interconnection  Substation, Met Tower, O&M Building 
Power generated by each of the WTGs would be connected to the collector switchyard within the 
wind farm site by a series of underground low voltage (690 volts) power cables. The collector 
switchyard is located near the WTGs and adjacent to the construction staging and laydown area on 
the Project site (Figure 2). The fenced dimension of the collector switchyard measures 27.4 meters 
(90 feet) by 27.4 meters (90 feet). The area would be cleared and graded to control storm water 
runoff and drainage. The substation base will be compacted with well-graded material. Following 
installation of all equipment, a final layer of crushed rock surfacing would then be placed and a 
perimeter fence would be erected and grounded. 

One permanent met tower will be installed within the wind farm site. This met tower will be either a 
lattice or monopole. The tower will have a height of 80 meters (262 feet) and a guy radius of 63 
meters (208 feet) and is not expected to be visible compared to the larger WTGs surrounding the 
tower. 
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The Project will also incorporate an O&M building, which would be located within the proposed 
laydown area, adjacent to the collector switchyard. The building footprint and concrete slab would 
be approximately 15.24 meters (50 feet) by 24.38 meters (80 feet), for a total area of 0.1 acres (4,000 
square feet or 0.04 hectare). The O&M area may be enclosed by a chain link fence, which typically 
consists of a 7-foot-high chain link fabric topped by a three-strand barbed wire, with posts set in 
concrete. 

2.2.2.2 Generator-tie Line Corridor 
The 34.5-kV generator-tie line corridor will connect the proposed collector switchyard to Maui 
Electric Company’s (MECO) existing grid system at the point of interconnect (POI) on the existing 
Wailea-Kealahou 69-kV transmission line, approximately 1 mile east of Wailea substation. The 
transmission facilities would be constructed using wood poles or similar suitable materials. The poles 
would support a 3-phase, 34.5-kV generator-tie line (i.e., three conductors), associated insulators and 
accessories, and an overhead static ground wire with fiber optic core. All the required poles will be 
located within the established corridor, which is approximately 60 feet wide and approximately 9 
miles long. The transmission poles are anticipated to be approximately 15 to 18 meters (50 to 60 
feet) in height above the ground, depending on the terrain, similar to the existing wood poles 
supporting MECO’s Wailea-Kealahou transmission line. For the purposes of the visual analysis 
simulations, poles have been placed at intervals of 38 meters (125 feet) with heights of 18 meters (60 
feet). The height and spacing of the generator-tie line poles are based on approximate averages. The 
exact location and height of each pole will be determined based on detailed engineering, which will 
take into consideration a variety of factors, including existing access roads, terrain, environmental 
constraints, and cost. 

The generator-tie line will terminate at the 69-kV interconnection substation to be constructed at the 
POI located adjacent to MECO’s existing Wailea-Kealahou 69-kV transmission line. The fenced 
dimension of the interconnection substation would be approximately 78 meters (256 feet) by 78 
meters (256 feet), for a total footprint of approximately 1.5 acres (66,000 square feet). 

2.2.2.3 Access Roads 
Road access into the Project area for construction and operation would be provided mainly by 
existing public and private roads. Most of the materials and equipment required for the proposed 
Project, including the WTG components and construction materials and construction equipment, 
would be imported to Maui via Kahului Harbor, the island’s only commercial port, then transported 
to the wind farm site. The proposed construction access route is entirely composed of state and 
county roadways, with the exception of Pāpaka Road as described above. The portion of the Pi‘ilani 
Highway between the Pāpaka Road and the wind farm site (approximately 6.4 kilometers [4 miles]) 
would also be used for transporting equipment during construction and for future transportation of 
replacement equipment, if required. 

To secure access to the proposed interconnection substation site, a new access road would be 
constructed. A road approximately 2.57 kilometers (1.6 miles) long and 6.1 meters (20 feet) wide 
would be constructed to the interconnection substation. To the maximum extent possible, the newly 
constructed access road would follow the route of existing ranch roads. The road would have all-
weather, gravel surfaces and adequate compaction to accommodate the specialized transportation 
equipment. 
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Following construction, the onsite access roads and construction access route would continue to be 
used for routing operation and maintenances activities. 

3. PROJECT VISUAL SETTING 
The visual setting of the island of Maui, one of four islands that comprise Maui County, Hawai‘i, is 
comprised of agricultural landscapes (52.8 percent of the county), vegetated conservation areas (41.8 
percent of the county) and minimal urban and rural development (5.4 percent) (County of Maui 
2010a). The western coast of east Maui or the slopes of Haleakala stretching from Ma’alaea to 
Mākena is known as South Maui. Development along this area generally occurs in a linear pattern 
between the shoreline and Pi’ilani Highway to form a continuous urban corridor that hosts Maui’s 
tourist industry supported by the area’s abundant ocean access points (County of Maui 2010b). 

The area immediately surrounding the wind farm site consists mainly of agricultural and 
conservation landscapes. The Kula Forest Reserve, the Kahikinui Forest Reserve, and the Haleakala 
National Park are located to the north of the Project. The Kanaio NAR conservation area is located 
adjacent to the northwest side of the Project boundary. The landscape surrounding the Project is a 
very low density area mainly used as pastureland with open fields of low lying vegetation extending 
from the southern coast of Maui, north to the ridge that runs from the ‘Ahihi-Kina‘u NAR 
northeast to Haleakalā National Park. The proposed generator-tie line travels from the Project 
north/northwest up this slope, crossing the ridge at approximately 190 meters (623 feet) above 
mean sea level. 

The Project would be located within the Auwahi parcel of ‘Ulupalakua Ranch, an actively operated 
cattle ranch. The Project would be located entirely within the Special Management Area (SMA), a 
designated subset of land adjacent to the shoreline within which the County of Maui is authorized to 
place restrictions on development as a means to protect coastal resources. The Project is bordered 
by Pi’ilani Highway to the north, an undeveloped parcel to the west, and the DHHL land to the east. 
The southern edge of the Project site is located approximately 304 meters (1,000 feet) from the 
Pacific Ocean. 

The Project site is characterized by a relatively steep north-south gradient and is degraded 
pastureland with a few remnant trees from the native dryland forest. The only structures currently 
on the Project site are water tanks used for the ranching operation. There are fewer than 10 
residences scattered in the vicinity of the Project site, with only 2 homes located within a mile of the 
Project. The ‘Ulupalakua Ranch headquarters, general store, and winery are located approximately 
9.7 kilometers (6 miles) to the west/northwest of the Project. Aside from the scattered homesteads 
and the ranch, there are no residential or commercial developments in the Project vicinity. The 
Hoapili Trail, an ancient fishing trail currently used as a hiking trail, passes along the coast, south of 
the Project. 

The only public road in the Project vicinity is Pi’ilani Highway. A minimal amount of traffic occurs 
along this portion of the highway. Portions of the road east of the Project site are unpaved or not 
well-maintained. Upcountry Pi’ilani Highway is a proposed designated scenic corridor of exceptional 
value in the Draft Maui Island Plan (County of Maui 2010b). The proposed designation follows 
Pi’ilani Highway for several miles around the southern and eastern coastlines of Maui. 
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4. VISUAL ASSESSMENT METHODOLOGY 
A fundamental aspect of the methodology for this visual assessment is the evaluation of impacts to 
the visual quality of key views before and after the Project is operational. The study area is defined 
by a conservative 10-mile radius from the wind farm site for the WTG analysis and the transmission 
route corridor for the generator-tie line analysis, as recommended by the National Research Council 
for the analysis of visual effects on wind energy projects (NRC 2007). 

The steps in the process used to assess potential Project visual impacts include determining (1) the 
visibility of Project facilities throughout the study area, (2) the existing visual quality at key 
viewpoints, and (3) the degree of change to the existing visual quality at those viewpoints resulting 
from the visual presence of the Project facilities. The techniques used to implement those steps are 
described in the following section. 

4.1 Project Visibility 
Tetra Tech EC, Inc. (Tetra Tech) undertook an analysis of Project visibility to identify those 
locations within the study area where there is potential for the proposed WTGs and the generator-
tie line to be seen from ground-level vantage points. The WTG visual analysis and the generator-tie 
line visual analysis were run independently, allowing for viewshed results that are mutually exclusive 
of one another. The procedures employed for each component of the visibility analysis are described 
below. 

4.1.1 Viewshed Analysis Methodology 
The viewshed analysis, or the zone of visual influence (ZVI) analysis, is the process of identifying 
the areas from which the proposed Project’s facilities (specifically, the WTGs or the 34.5 kV 
generator-tie line) may be visible. The ZVI analysis performs a line-of-sight calculation from each 
input WTG, or generator-tie line pole, to every point on an input Digital Elevation Model (DEM): at 
each point on the DEM summing the total number of WTGs or generator-tie lines poles visible 
from that point. Figure 3 shows the results of the ZVI analysis for the WTGs and Figure 4 shows 
the results of the ZVI analysis for the generator-tie line. The ZVI for the WTGs shows areas where 
WTGs may be visible and indicates how many WTGs would be visible from those areas. The ZVI 
for the generator-tie line indicates the degree of potential visibility of the generator-tie line. 

The ZVI analysis is performed with ArcGIS 9.3.1 utilizing the Viewshed tool available with the 
Spatial Analyst extension. The viewshed tool calculates a line-of-sight between each feature in an 
input point or polyline features class, i.e., either the WTGs or generator-tie line poles, and every 
pixel in an input raster surface, in this case a 1/3 arc second (approximately 10 meters) DEM 
available from the U.S. Geological Survey (USGS) National Elevation Dataset (NED). Each input 
point is offset from the ground a given distance to account for its respective height above the 
ground: 398 feet for the GE xle MBTH and 60 feet for the generator-tie line pole height. 
Additionally, during the line-of-sight calculation, the DEM cell for which the line-of-sight is being 
performed is itself offset above base elevation by 6 feet to account to the height of the human 
observer on the ground. The final result is a raster dataset where each cell receives an integer value 
equal to the number of input points, either WTGs or generator-tie line poles, visible at that location 
by someone standing six feet above the ground. 

The visibility pattern resulting from the ZVI analysis is a conservative representation of actual 
Project visibility. First, in some areas where the model indicates visibility of Project facilities, the 



Visual Analysis Report 

January 2011 7 

only visible parts of the facility might be the tips of the WTG blades, which would be hardly 
noticeable at some locations. In addition, the basic ZVI model is a line-of-sight model that extends 
from eye level (6 feet) to the WTG blade tips (398 feet) and transmission pole heights (60 feet) and 
does not account for attenuating factors such as distance, haze, humidity, background landscape, or 
weather, any or all of which could make the proposed Project facilities undetectable or barely visible 
from certain locations under a variety of atmospheric or weather conditions. 

The basic ZVI model also does not account for the screening effects of existing structures or 
vegetation. In most rural areas the visual screening effects of structures would be highly localized, 
and the complex effort to incorporate three-dimensional structure data into the model would have 
little observable effect on a regional-scale viewshed map. In areas with extensive vegetative cover, 
such as the Kanaio NAR, the screening effects of tall vegetation can substantially reduce the area 
from which proposed facilities would be visible. As a result, the basic assumptions of the ZVI model 
create a conservative assessment of the visibility of the WTGs in the area surrounding the Project. 

4.2 Visual Quality Impact Evaluation Methodology 
Beyond evaluating potential Project visibility, this assessment also examined the existing visual 
quality and the visual impact of the proposed WTGs on the aesthetic resources and viewers within 
the study area. This assessment involved selecting representative viewpoints (Key Observation 
Points [KOPs]), within the study area, creating computer models of the proposed Project WTGs 
and generator-tie line, and preparing computer-assisted visual simulations of the appearance of the 
proposed Project on the landscape. These simulations were then evaluated to determine the type and 
extent of visual impact expected to result from the Project, based on the degree of change from 
existing conditions and the expected response of viewers. Details of the analysis methodology are 
described below. 

4.2.1 Existing Visual Quality Criteria 
The concept of visual quality involves the degree to which a view expresses the essence of the 
subject landscape, including landforms, native vegetation, and built features. Because visual quality 
relates to the intrinsic qualities of a landscape, analysis of existing visual quality is based on assessing 
the inherent capacity of a landscape to evoke a perceptual response, rather than on expression of 
individual preferences for a specific scene. 

The visual quality of a selected scene from a corresponding viewpoint can be described in terms of 
the overall vividness, intactness, and unity of the view (American Society of Landscape Architects 
1979). Vividness is the visual power or memorability of landscape components as they combine in 
visual patterns, which are striking and distinctive for landscapes with a high degree of vividness. 
Intactness is the visual integrity of the natural and human-built landscape and its freedom from 
encroaching elements. Unity is the visual coherence and compositional harmony of the landscape 
considered as a whole. 

4.2.2 Viewpoint Selection 
Because it is not feasible or necessary to evaluate all possible views of a project, the standard 
approach in visual assessment is to select views that are considered to represent the range of visual 
resources in the Project study area. In this analysis, representative views have been chosen to reflect 
both views that would have a high degree of viewer exposure (because they would be seen by 
relatively large numbers of people, and/or because the view duration would be long) and high 
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sensitivity (they would be seen by people who likely would be most affected). Key views for this 
Project all occur at middleground distances (Table 1). There is an emphasis on views from publicly 
accessible places (transportation route), because these have the potential to be viewed by the largest 
number of people. 

Table 1.  Viewpoints Selected for Simulations and Impact Evaluation 

Viewpoint Number1 

Visually 
Sensitive 
Resource 

Viewer Group 
Represented 

Viewing 
Distance2 

View 
Orientation3 

KOP 1 (WTGs) 
Pi’ilani Highway traveling East, at 
Kanaio NAR 

Primary road and 
protected area 

Travelers/Residents M S-SE 

KOP 2 (WTGs) 
Pi’ilani Highway traveling West 

Primary road Travelers/Residents M S-SW 

KOP 3a (generator-tie line) Kula 
Highway Traveling North, N-NW 
view 

Secondary road  Travelers/Residents M N-NW 
 
 

KOP 3b (generator-tie line) Kula 
Highway Traveling North, E-NE 
view 

Secondary road  Travelers/Residents M E-NE 

1Viewpoint numbers have been renumbered since the field visit, so that they appear in consecutive order in this report. 

2F = Foreground (0–0.5 miles), M = Middleground (0.5–3.5 miles), B = Background (>3.5 miles) (See Section 5.1.1) 
3N = North, S = South, E = East, W = West, NE = Northeast, etc. 
 

Representatives from Tetra Tech and the Applicant conducted a field investigation on May 17, 2010 
to review the results of the ZVI and select viewpoints appropriate for further assessment though 
photographic simulations. Factors such as topography and vegetation were considered in the field to 
verify the potential visibility of the Project from sensitive viewpoints. The KOPs chosen for further 
analysis were selected based on objectives to (1) provide clear, unobstructed views of the Project; (2) 
illustrate Project visibility from varied areas of interest/resources (e.g., primary and secondary roads) 
within the study area; and (3) illustrate typical views of the proposed Project that would be available 
to representative viewer/user groups within the study area. 

A professional photographer visited the Project site to photo-document existing visual conditions at 
the specific viewpoint locations, or KOPs, chosen for visual simulation. Location details and the 
criteria for selection of each simulation viewpoint are summarized in Table 1. The location of each 
KOP is depicted on Figure 5. 

4.2.3 Visual Simulations 
Existing scenes from representative viewpoints within a 10-mile radius of the Project site were 
photographed May-June 2010. The viewpoint locations were chosen in advance of the visit, based 
on review of the ZVI figures, maps and related information, and their proximity to roads, 
communities, and other potential areas of interest in and around the Project area. During the site 
visit, coordinates for the viewpoint locations were determined and recorded using a handheld global 
positioning system (GPS) unit and field maps. These viewpoints are referenced as viewpoints KOP 
1 and KOP 2 for views of the WTGs and KOP 3a and 3b for views of the generator-tie line, as 
described in Table 1 above. 
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The field photographer navigated to each viewpoint location using a handheld GPS unit. Field maps 
of each of the viewpoints specified the bearing to the target, target elevation relative to the 
viewpoint, and required field of view (FOV) to be used for each simulation. Utilizing these field 
maps and a compass, the photographer shot the FOV at each viewpoint, and documented weather 
conditions and camera pitch/roll/yaw. Where multiple shots were required to cover the FOV, each 
photograph had a 20 percent overlap with the previous shot. 

Photographic simulations of the WTGs and generator-tie lines were created from the high-
resolution images captured during the field investigation from each of the selected key viewpoint 
locations. This process involved using ESRI ArcMap to import the locations of the viewpoints and 
Project facilities in conjunction with Autodesk 3d Studio Max (3d Max) and Adobe Photoshop 
programs to create digital simulations of the Project as would be seen from the viewpoints. A three-
dimensional map is created using 3d Max and the DEM. This data assisted in the creation of a 
panoramic overlay that was imported into Adobe Photoshop as a guide for placing individual WTG 
images onto a high-resolution version of the same panoramic photograph background. For the 
purposes of this analysis, it was assumed that all new WTGs would have a MBTH of approximately 
398 feet and that the transmission poles would have a height of 60 feet, spaced 125 apart. 

These simulations were then evaluated to characterize the type and extent of visual impact expected 
to result from the Project, based on the degree of change from existing conditions and the expected 
response of viewers. This evaluation compared the existing and simulated views (or photographs) 
from the representative viewpoint locations to assess whether the change in visual quality with the 
Project would be considered significant. 

5. POTENTIAL VISUAL IMPACTS 
This section provides information on the potential visual impacts of the proposed Project. Key 
elements include the visibility of Project facilities, primarily under daytime conditions, and the 
degree of change to the existing visual quality, primarily based on evaluation of the simulations. 

5.1 Viewshed Analysis 
The following subsections discuss expected visibility of the Project facilities. 

5.1.1 Daytime Visibility of Project Facilities 
Existing views from various locations in the vicinity of the Project would be altered to varying 
degrees as a result of installation of Project WTGs, generator-tie line, and associated facilities. The 
visibility analysis takes into account an observer’s position, line-of-sight, and distance to target to 
portray which Project components, i.e., WTGs or generator-tie line, will be visible from the 
observer’s position, and which Project components will not. The line-of-sight used in the analysis 
extends from the WTG and transmission pole tips to all other points on the terrain surface that are 
in a direct line with a given observation point, assuming a conservative viewing height of 6 feet (1.82 
m). 

As discussed in Section 4.1.1, the analysis is based on terrain alone and does not account for 
attenuating factors that could make the Project facilities undetectable or barely visible from certain 
locations under a variety of conditions. Therefore, a terrain-based line-of-sight analysis presents a 
conservative identification of a visibility pattern. First, in some areas where the analysis indicates 
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Project WTGs would be visible, the only visible components might be the tips of the WTG blades, 
which would be hardly noticeable at middleground (0.5 to 3.5 miles) or background (greater than 3.5 
miles) distances. In addition, the analysis does not take into account the screening effects of 
vegetation or existing structures. Therefore, in some areas where Project visibility is indicated based 
on terrain conditions alone, views of the WTGs would be screened by vegetation or structures 
located between the viewing position and the WTGs. 

The terrain-based viewshed analysis indicates that Project WTGs would be visible mainly from areas 
south of the ‘Ahihi-Kina‘u NAR to Haleakala National Park ridgeline and immediately surrounding 
the Project (Figure 3). Other likely areas of high visibility (i.e., all 15 WTGs visible) are generally 
limited to the area of the south Maui coastline to the west of the Project site and along the Hoapili 
Trail to the south of the Project. Local terrain variation creates limited to no visibility beyond 
approximately 2 miles east of the Project within areas north and south of Pi’ilani Highway down to 
the coast. The Haleakala volcano forms a natural, rim like, enclosure around the project to the north, 
northeast, and east, effectively blocking the Project from site past the ridgeline. 

The terrain-based viewshed analysis for the generator-tie line indicates that areas of high visibility are 
scattered throughout the southwestern portion of the Island of Maui; through which the generator-
tie line will traverse (Figure 4). As noted above, this analysis is conservative and does not account for 
vegetation and local infrastructure that would affect the visibility of the generator-tie line.  

The visibility of Project facilities is discussed in more detail below for specific types of visual 
resources. 

5.1.1.1 Developed and Residential Areas 
As noted above, the Project site consists mainly of pastureland and is primarily undeveloped. The 
surrounding area is also predominantly undeveloped, consisting of agricultural and conservation 
areas. There are fewer than 10 residences scattered in the vicinity of the Project site, with only 2 
homes located within a mile of the Project. The ‘Ulupalakua area is the nearest urbanized area, 
located approximately 4 miles to the northwest of the Project area, and will not have views of either 
the WTGs or the generator-tie line due to the distance from Project facilities and local terrain 
variation. 

The resort towns on the southwestern Maui coast, Mākena and Wailea will not be able to see the 
WTGs. The view to the project from these towns will be blocked by topography:  The ridge running 
from the ‘Ahihi-Kina‘u NAR on the west coast, northeast through the Kahikinui Forest Reserve, to 
the top of the Haleakala National Park will completely shield the towns from the WTGs. Tourists to 
these resort towns would primarily travel to their destinations from the airport at Kahului in 
northern Maui or from ocean ports on the western coast and as such, are unlikely to experience 
views of the Project during their visit. While views of the generator-tie line are possible according to 
the viewshed mapping, views from the resort towns will be mainly oriented west towards the ocean 
and away from the proposed generator-tie line. Views from the resort area would be at 
middleground and background distances from the transmission poles, making the poles difficult to 
distinguish from the surrounding vegetation and structures. Additionally, the existing generator-tie 
line creates a visual element similar to the proposed generator-tie line that is already a part of the 
landscape. 
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5.1.1.2 Key Travel Routes 
The primary travel routes within the 10-mile-radius study area for the WTGs is along Upcountry 
Pi’ilani Highway (Kula Highway) to the Project and continues east along the southern coast of Maui 
becoming state route 360 near Kauiki Point on the southeast coast of Maui. The viewshed analysis 
indicates that Project WTGs would be visible along the segment of Pi’ilani Highway (in Upcountry) 
approximately 1 mile to the northwest and northeast of the northernmost WTG. Local terrain 
variation generally prevents views or results in limited views of the WTGs from locations further 
east and west on Pi’ilani Highway. The viewshed analysis also indicates that views of the generator-
tie line will be highest near the two locations where the route crosses Pi’ilani Highway (in 
Upcountry) directly north of the Project site and farther to the northwest near the POI. 

As noted in Section 3.0, the upcountry portion of Pi’ilani Highway is a proposed designated scenic 
corridor of exceptional value in the Draft Maui Island Plan (County of Maui 2010b). The proposed 
designation follows Pi’ilani Highway for several miles around the southern and eastern coastlines of 
Maui. The portion of the highway with visibility of the Project is small in relation to the length of 
the proposed designated scenic corridor. Additionally, there are few points of interest or unique 
views along the section of Pi’ilani Highway near the Project. As such, travelers along the highway 
would experience transient views of the WTGs and generator-tie line as they pass by the Project. 

Secondary travel routes consist of private roads associated with ranching and scattered rural 
residential development. Pāpaka Road, a private route extending west from Pi’ilani Highway almost 
to the coast, will be a component of the Project construction access route. Pāpaka Road is used to 
support the Ranch’s active ranching operation and provide access to adjacent private properties. 
Limited secondary roads within the wind farm site are present and are also part of the Ranch’s 
existing network of private access roads. The ZVI analysis for both the WTGs and generator-tie line 
indicates that travelers along Pāpaka Road will generally have limited to no visibility of either the 
WTGs or generator-tie line. 

5.1.1.3 Conservation and Recreation Areas 
Conservation areas near the Project include the Kanaio NAR, the Kula and Kahikinui Forest 
Reserves, and the Haleakalā National Park. The Kula Forest Reserve, Haleakalā National Park, and 
the western of the two Kahikinui Forest Reserves will not have views of the WTGs due to 
topographic screening by the ‘Ahihi-Kina‘u NAR to Haleakala National Park ridgeline. The Kanaio 
NAR and the eastern Kahikinui Forest Reserve have a higher potential of WTG visibility because 
these areas are located south of the ridgeline with views sloping down towards the coast. However 
the views from these areas would be background views of seven miles or more and would likely be 
screened by existing vegetation. The generator-tie line ZVI indicates low to high visibility of the 
generator-tie line from these conservation areas. Given the distance to the generator-tie line from 
these conservation areas and the high probability of visual screening by existing vegetation the actual 
visibility is likely to be very low. 

5.1.2 Nighttime Visibility 
The FAA will approve a lighting plan for the Project, and specific WTGs would be equipped with 
medium-intensity, synchronous-flashing red lights mounted on the nacelles (at the hub height of 
about 262 feet), to meet FAA aviation safety objectives. Based on FAA lighting guidelines, it is likely 
that at most half of the WTGs would be lit and visible at night. 
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Tetra Tech did not run a separate visibility analysis to represent the night viewing condition. Because 
the aviation safety lights would be at a height of about 262 feet, compared to the 398-foot blade tip 
height used for the daytime visibility analysis, the extent of Project visibility at night likely would be 
somewhat less than indicated for daytime viewing. There are few residences located within 10 miles 
from the proposed Project area. It is likely that the Project would alter nighttime views in most of 
the portions of the study area where daytime views would be possible. Turbine lights would be 
visible to travelers on Pi’ilani Highway within middleground viewing distances. 

Exterior lighting at the Project substation and O&M facility would be shielded to direct light 
downward and controlled by motion detectors as required by the County of Maui Outdoor Lighting 
Code. These facility lights would operate for relatively limited durations, and would not represent a 
noticeable increase in night illumination within the study area. 

5.2 Analysis of Existing and Simulated Views 
To illustrate anticipated visual changes associated with the proposed Project, photographic 
simulations of the completed Project were prepared for three selected viewpoints in the study area. 
Comparison of photographs of the existing views and the simulations allowed for aesthetic 
characterization of each view with and without the proposed WTGs, and provided the basis for 
evaluation of Project effects on the existing visual quality. The following discussion summarizes the 
results of the existing and simulated views from various locations. Each summary includes a 
description of the viewpoint location and the existing and with-Project landscape conditions. 

5.2.1 Visual Sensitivity 
Sensitivity to the visual changes created by an action is dependent on viewer attitudes and the types 
of activities in which people are engaged when viewing the site of the action. Overall, higher degrees 
of visual sensitivity are usually correlated with areas where people live, are engaged in recreational 
outdoor pursuits, or participate in scenic or pleasure driving. Conversely, visual sensitivity is typically 
considered low to moderate in commercial or industrial areas where the scenic quality of the 
environment does not affect the value of the activity. 

Because of their size, the WTGs are almost always the primary source of visual change associated 
with a wind energy project. The perceived dominance of WTGs on a landscape can vary with the 
angle of the sun, times of day and year, and weather conditions (i.e., WTGs would reflect the sun at 
different times of the day, depending on time of year and weather conditions). During times of the 
day and year when the angle of the sun is lower, sunlight striking at a lower angle on the side of the 
WTGs would tend to make them more visible and prominent than when the sun is more directly 
overhead. 

This visual analysis also includes simulated views of the generator-tie line, the other component of 
wind energy projects, and energy projects in general, that may result in visual or aesthetic impacts on 
the surrounding area. 

5.2.2 Key Observation Point 1 — Pi'ilani Highway Traveling East at Kanaio NAR 
KOP 1 is located along the Pi’ilani Highway traveling east approximately 1.57 miles northwest of the 
nearest WTG. KOP 1 is also at the Kanaio NAR where the property intersects the highway. The 
view from KOP 1 is oriented south-southeast towards the coast. Viewers at this location will 
predominantly be local residents and ranch employees utilizing this primary road to access the 
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eastern and western portions of the island. Some tourists may travel through this area to access the 
Kanaio NAR or other points of interest on the eastern side of the Island. 

5.2.2.1 Existing View 
The existing foreground and middle ground views consist of an expanse of low-lying pastureland 
sloping down to the open ocean. More distant views of the ranchland are limited by the sloping 
topography. Cinder cones are visible along the terrain. The distant view (background) consists of the 
open ocean with the horizon visible for miles. There are no existing structures present within the 
existing view. The viewer’s eye is drawn to the angled linear intersection of the land and the ocean. 
The cinder cone in the foreground also provides a point of visual interest (Figure 6). 

5.2.2.2 Proposed Project 
As shown in the simulated view on Figure 6b, middleground views of all 15 WTGs will be visible 
from KOP 1, with the nearest WTG approximately 1.5 miles from the viewpoint and the other 
WTGs fading into the background along the edge of the slope. Most of the WTGs are visible in 
their entirety, from the base to the blade tip. The cinder cone partially obscures views of two of the 
WTGs. Because the photo was taken on a clear day, the light-colored WTGs contrast with the 
predominant blue background of the ocean. The simulated WTGs are also all oriented in such a way 
that all three blades are visible. 

The WTGs create a vertical contrast with the horizontal landscape sloping downwards toward the 
horizon of the open ocean. However, the scale of the WTGs is diminished sufficiently at this 
middleground viewing distance that the WTGs are prominent but they do not dominate the other 
elements of the scene. The WTGs add an element of visual variety or interest to the scene by 
introducing a new form and color. The change in the overall aesthetic quality of the view would 
depend on the perception of individual viewers, which could vary. Based on the viewing distance, 
the limited number of viewers and the transient nature of the view by highway travelers, the visual 
contrast introduced by the WTGs would not be considered a significant impact in this location. 

5.2.3 Key Observation Point 2 — Pi'ilani Highway Traveling West 
KOP 2 is located along the Pi’ilani Highway traveling west approximately 0.8 mile northeast of the 
nearest WTG. Viewers at this location will predominantly be local residents and ranch employees 
utilizing this primary road to access the eastern and western portions of the island. Some tourists 
may travel through this area to return to the western side of the island. 

5.2.3.1 Existing View 
The existing view from KOP 2 is essentially the same as from KOP 1 due to the homogeneity of the 
landscape and land use surrounding the Project area (Figure 7b). 

5.2.3.2 Proposed View 
As shown in the simulated view on Figure 7b, views of the WTGs will be similar to the views from 
KOP 1, with middleground views of all 15 WTGs from base to blade tip. With the current 15-WTG 
layout, 8 of the WTGs will be closer to KOP 2, as opposed to 7 WTGs closer to KOP 1. As a result, 
the nearest WTG to KOP 2 is located approximately 0.8 mile from the viewpoint. 

While the WTGs create a vertical contrast to the horizontal ocean landscape, they do not diminish 
the overall aesthetic quality of the view and should not have a significant impact on affected viewers 
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in this location due to the orientation of the WTGs, the relatively small number of WTGs compared 
to other utility-scale projects, and the transient nature of the view by highway travelers. 

5.2.4 Key Observation Point 3 — Kula Highway Traveling North 
KOP 3 is located along Kula Highway near Ulupalakua Ranch and near an area with a relatively 
higher population density compared to the surrounding area. Two views were simulated from KOP 
3, one oriented to the north-northwest towards Wailea and Keawakapu and one oriented east-
northeast towards the ridgeline, as shown on Figure 5. 

5.2.4.1 Existing View 
Existing views oriented north-northwest (Figure 8a) show in the foreground wood pole and wire 
fencing along the paved, single-lane highway in the foreground; in the middle ground, low-lying 
pastureland sloping towards the coast line with scattered trees visible; and in the background, the 
developed resort areas of Wailea and Mākena. The open ocean and the northwestern end of Maui 
are also visible on the photograph, taken during high visibility daytime conditions. 

Existing views oriented east-northeast (Figure 8c) show an existing generator-tie line and wood pole 
and wire fencing in the foreground and pastureland sloping upwards with scattered trees visible. 
Background views are limited due to the increasing elevation from this viewpoint. 

5.2.4.2 Proposed View 
Figure 8b shows the simulated generator-tie line and interconnect substation, barely visible in the 
middleground of this viewpoint oriented to the north-northwest. Views of the generator-tie line and 
substation facilities are screened by the scarce vegetation and generally diminished at this viewpoint 
by the distance to the facilities. The closest visible generator-tie line poles are located approximately 
1.1 miles from the viewpoint up along the highway. 

Figure 8d shows the simulated generator-tie line in the middleground of this viewpoint oriented to 
the north-northeast. The proposed generator-tie line is generally screened by the scarce vegetation 
and does not interfere with the existing view, especially given the presence of the existing generator-
tie line close to the highway right-of-way. 

5.3 Impact Summary 
5.3.1 Impacts to Visually Sensitive Areas 
As indicated in the Sections 5.1 through 5.2, the Project is situated in a location such that impacts to 
the primary visually sensitive resources within 10 miles of the WTGs are expected to be minimal. 
The main areas important for tourist and recreation activities at the resort towns and forest reserves 
are not likely to have views of the WTGs due to their distance to the Project and the Ahihi-Kinau 
NAR to Haleakala National Park ridgeline in south-central Maui. The areas that could be adversely 
affected by the proposed Project include portions of the Pi’ilani Highway, the Kanaio NAR, and the 
Hoapili Trail along the southern coastline. 

The factors that determine the degree of visual change associated with an action include the 
numbers of affected viewers, their sensitivity to visual change, and the viewing distance. In general, 
the potential for significant visual impacts is most likely for sites within about 0.5 mile of the source 
of the visual change (i.e., within the foreground viewing distance), and is much less likely for sites 
beyond approximately 3.5 miles (at background viewing distance). 
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Views from the three KOPs of the WTGs and generator-tie line will all be middleground views (i.e. 
between 0.5 and 3.5 miles). Views from the Pi’ilani Highway will be temporary as travelers pass 
through this area of the highway; views from the Kanaio NAR would largely be screened by 
vegetation. As a result, the Project is anticipated to have a negligible to low impact on visual and 
aesthetic quality during daytime conditions. 

Similar to daytime visibility, the presence of aviation safety lighting on some WTGs would change 
visual conditions at night in some areas. This would primarily affect travelers along Pi’ilani Highway 
and potentially the two rural residences located within a mile of the Project. 

5.3.2 Impacts from Other Project Facilities 
The current layout avoids significant adverse visual impacts. The introduction of the only tall 
structures into the otherwise empty horizontal ocean landscape would be the primary source of the 
long-term visual impact of the Project. The generator-tie line, while a new visual element for some 
portions of the route, would not be the first generator-tie line near the more developed areas and 
will generally blend into the sparsely vegetated background. 

Besides the WTGs and generator-tie line, the proposed Project would include a number of other 
structures that would have limited visual impacts. The wind farm site would include access roads and 
WTG pads, construction staging and equipment laydown area, an underground electrical collection 
system, a collector substation, an O&M building, and one permanent meteorological tower situated 
between the two WTG arrays. At night, the Project O&M building and substation would be 
minimally lit for purposes of operational safety and security. This would create minor new sources 
of light where there generally are limited existing exterior lights. The impacts associated with this low 
level lighting would be minimal, especially if the lights were generally kept off and, when necessary, 
triggered on by motion sensors. Viewers of these structures would be limited to ranch employees 
with access to the area surrounding the Project site and would not have any impact on sensitive 
visual resources. 

The construction access corridor would result in use of and improvements to an existing private 
road and would not require new significant land clearing. Visual impacts associated with dust from 
construction and improvement of access roads will be short-term and minor. 

6. MITIGATION MEASURES 
The location of the Project in a low-density rural area primarily avoids significant adverse aesthetic 
impacts that would necessitate mitigation. Additionally, mitigation options for the expected visual 
impacts are limited, given the nature of the Project (tall structures located in an otherwise simple 
ocean landscape); however, various mitigation measures may be considered if necessary. The 
following is a list of avoidance and minimization measures considered for this Project, as well as 
construction best management practices to minimize the possible visual and aesthetic impacts from 
the proposed Project: 

 Keep construction time to a minimum. 

 Implement active dust suppression measures during the construction period to minimize the 
creation of dust clouds. 
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 Remove construction debris. 

 Locate construction staging and storage areas away from adjacent local roads. 

 Replace native vegetation disturbed in non-road surface areas or non-WTG areas. 

 Seed or cover temporarily stockpiled materials and disturbed sites to reduce dust and prevent 
erosion. 

 Comply with all required setbacks from roads and residences. 

 Build WTGs with uniform design, speed, color, height, and rotor diameter. 

 Locate the WTGs in strings to improve aesthetics by providing a more uniform looking 
development. 

 Place much of the Project’s electrical collection system underground, minimizing the 
Project’s visual impacts. 

 Use a low-reflectivity finish for substation equipment to minimize its visibility. 

 Use dull gray porcelain insulators to reduce insulator visibility. 

Additionally, to help mitigate impacts to nighttime views, WTG lighting (aviation warning lighting) 
should be kept to the minimum recommended by the FAA to minimize nighttime visual impacts on 
nearby residents. FAA guidelines (FAA 2007) allow nighttime lighting of perimeter WTGs only, at a 
maximum spacing of 0.5 mile. Synchronized, medium–intensity, pulsing red strobe lights would be 
used at night, rather than white strobes or steady burning red lights. While complying with FAA 
lighting regulations, the applicant would seek to minimize the number of WTGs that must be 
equipped with lights. 
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figure 6a

KOP 1: Existing view from Pi'ilani Highway traveling east at Kanaio NAR - WTG's
Looking southeast

auwahi wind project
visual analysis
figure 6b

KOP 1: Simulated view from Pi'ilani Highway traveling east at Kanaio NAR - WTG's
Looking southeast

Farthest WTG (2.5 miles)

Closest WTG (1.5 miles)
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TETRA TECH EC,INC

auwahi wind project
visual analysis
figure 7a

KOP 2: Existing view from Pi‘ilani Highway traveling west - WTG's
Looking southwest

auwahi wind project
visual analysis
figure 7b

KOP 2: Simulated view from Pi‘ilani Highway traveling west - WTG's
Looking southwest

Closest WTG (0.8 miles)

Farthest WTG (1.7 miles)
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TETRA TECH EC,INC

Poles visible (1 mile)

Interconnection substation visible (1.7 miles)

auwahi wind project
visual analysis
figure 8a
KOP 3a: Existing view from Pi‘ilani Highway traveling north at ‘Ulupalakua Ranch - generator-tie line
Looking north/northwest

auwahi wind project
visual analysis
figure 8b
KOP 3a: Simulated view from Pi‘ilani Highway traveling north at ‘Ulupalakua Ranch - generator-tie line
Looking north/northwest
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TETRA TECH EC,INC

auwahi wind project
visual analysis
figure 8c

KOP 3b: Existing view from Pi‘ilani Highway traveling north at ‘Ulupalakua Ranch - generator-tie line
Looking northeast

auwahi wind project
visual analysis
figure 8d

KOP 3b: Simulated view from Pi‘ilani Highway traveling north at ‘Ulupalakua Ranch - generator-tie line
Looking northeast Poles visible (1.1 miles)
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Appendix J 
EISPN/EA Comments and Responses 

 

 

 

Attachments to EISPN comments provided via email are available upon request. 



 













Clean Water Branch 
Standard Comments 

August 22, 2008 
 
Clean Water Branch
 

  

The Clean Water Branch (CWB) protects the public health of residents and tourists who enjoy 
playing in and around Hawaii’s coastal and inland water resources. The CWB also protects and 
restores inland and coastal waters for marine life and wildlife. This is accomplished through 
statewide coastal water surveillance and watershed-based environmental management through a 
combination of permit issuance, monitoring, enforcement, sponsorship of polluted runoff control 
projects, and public education. 
 
Permit Issuance 
 
• Any project and its potential impacts to State waters must meet the State’s:  

1) Antidegradation policy, which requires that the existing uses and the level of water quality 
necessary to protect the existing uses of the receiving State water be maintained and 
protected; 2) Designated uses, as determined by the classification of the receiving State 
waters; and 3) water quality criteria (Hawaii Administrative Rules (HAR), Chapter 11-54). 
 

• The Army Corps of Engineers should be contacted at (808) 438-9258 to see if this project 
requires a Department of the Army (DA) permit.  Permits may be required for work 
performed in, over, and under navigable waters of the United States.  Projects requiring a DA 
permit also require a Section 401 Water Quality Certification (WQC) from our office. 
 

• National Pollutant Discharge Elimination System (NPDES) permits are required for 
discharges of wastewater, including storm water runoff, into State surface waters  
(HAR, Chapter 11-55).  For the following types of discharges into Class A or Class 2  
State waters, NPDES general permit coverage may be applied for by submitting a Notice of 
Intent (NOI) form:  1) storm water associated with industrial activities, as defined in Title 40, 
Code of Federal Regulations, Sections 122.26(b)(14)(i) through 122.26(b)(14)(ix) and 
122.26(b)(14)(xi); 2) storm water associated with construction activities, including 
excavation, grading, clearing, demolition, uprooting of vegetation, equipment staging, and 
storage areas that result in the disturbance of equal to or greater than one (1) acre of total land 
area*; 3) treated effluent from leaking underground storage tank remedial activities; 4) once 
through cooling water less than one (1) million gallons per day; 5) hydrotesting water; 
6) dewatering effluent; 7) treated effluent from petroleum bulk stations and terminals; 
8) treated effluent from well drilling activities; 9) treated effluent from recycled water 
distribution systems; 10) storm water and certain non-storm water from a small municipal 
separate storm sewer system; and 11) circulation water from decorative ponds or tanks. 
 
*The total land area includes a contiguous area where multiple separate and distinct 
construction activities may be taking place at different times on different schedules under a 
larger common plan of development or sale.  An NPDES permit is required before the start of 
the construction activities. 



• A separate NOI form for each type of discharge must be submitted at least 30 calendar days 
prior to the start of the discharge activity, except when applying for coverage for discharges of 
storm water associated with construction activity.  For this type of discharge, the NOI must be 
submitted 30 calendar days before to the start of construction activities.  The NOI forms may 
be picked up at our office or downloaded from our website 
at http://www.hawaii.gov/health/environmental/water/cleanwater/forms/genl-index.html. 
 

• For types of wastewater discharges not listed above or wastewater discharging into Class 1 or 
Class AA waters, you may need to obtain an NPDES individual permit.  Class 1 waters 
include, but is not limited to, all State waters in natural reserves, preserves, sanctuaries, and 
refuges established by the Department of Land and Natural Resources (DLNR) under Hawaii 
Revised Statutes (HRS), Chapter 195, or similar reserves for the protection of aquatic life 
established under HRS, Chapter 195. 
 

• An application for an NPDES individual permit must be submitted at least 180 calendar days 
before the commencement of the discharge or start of construction activities.  The NPDES 
application forms may be picked up at our office or downloaded from our website 
at http://www.hawaii.gov/health/environmental/water/cleanwater/forms/indiv-index.html. 
 

• You must also submit a copy of the NOI or NPDES permit application to the State DLNR, 
State Historic Preservation Division (SHPD), or demonstrate to the satisfaction of the CWB 
that SHPD has or is in the process of evaluating your project.  Please submit a copy of your 
request for review by SHPD or SHPD’s determination letter for the project along with your 
NOI or NPDES permit application, as applicable. 
 

• Please note that all discharges related to the project construction or operation activities, 
whether or not NPDES permit coverage and/or Section 401 WQC are required, must comply 
with the State’s Water Quality Standards.  

 
Monitoring 
 
• Effluent discharge and/or receiving water monitoring may be required as conditions of 

Section 401Water Quality Certifications and NPDES General and Individual permits. 
 

Enforcement 
 
• Noncompliance with water quality requirements contained in HAR, Chapter 11-54 and/or 

permitting requirements specified in HAR, Chapter 11-55 may be subject to penalties of 
$25,000 per day per violation. 

 
Polluted Runoff Control Projects 
 
• Projects addressing activities related to polluted runoff control as outlined in the State’s 

Coastal Nonpoint Pollution Control Management Plan and/or Hawaii’s Implementation 
Plan for Polluted Runoff Control may qualify for federal grants administered by our office. 
 

http://www.hawaii.gov/health/environmental/water/cleanwater/forms/genl-index.html�
http://www.hawaii.gov/health/environmental/water/cleanwater/forms/indiv-index.html�


• At a minimum, grant funds must be matched 100% with match funding or in-kind 
contributions from non-federal sources and are subject to the requirements of EPA 40 CFR 
Chapter 1 (7-1-98 Edition), Section 31.24 Matching or Cost Sharing. 
 

• Request for Proposals to solicit qualified projects for grant funding are issued on an annual 
basis and interested parties can request to be placed on a mailing list to receive a copy of 
the RFP when it is issued. The deadline for submittal of a proposal is usually one (1) month 
from the date of the RFP.  For more information, please read our website at: 
http://www.hawaii.gov/health/environmental/water/cleanwater/about/prc/index.html. 



















































































FW: Hawaii Reciprocity Treaty  
Leilani Pulmano [leilani@mhplanning.com]  

1 
  
Mahalo, 
  
Leilani Pulmano 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii  96793 
Telephone:  (808) 244-2015 
Facsimile:  (808) 244-8729 
Email:  leilani@mhplanning.com 
  
CONFIDENTIAL COMMUNICATION: This message is intended for the use of the designated recipient(s) 
named above. If you have received this message in error, kindly notify us immediately by email or telephone. 
Thank you. 

From: Dana Gibson [mailto:danarmgibson@gmail.com]  
Sent: Thursday, April 22, 2010 7:21 PM 
To: Leilani Pulmano 
Subject: Hawaii Reciprocity Treaty 
  
ALOHA, 
PLEASE READ THIS AND FOLLOWING EMAILS, CONCERNING AUWAHI 
ENERGY PROJECT. 
THANK YOU, 
DANA GIBSON 

---------- Forwarded message ---------- 
From: ed kaiwi <edkaiwi@yahoo.com> 
Date: Thu, Mar 25, 2010 at 3:15 AM 
Subject:  
To: Dana Gibson <danarmgibson@gmail.com> 
 

Sent: Wednesday, April 28, 2010 11:40 AM 

To: Mallon, Anna  

Attachments: small book on treaties ori~1.pdf  (2 MB )

    

 

  
  
  
  

 

Page 1 of 2FW: Hawaii Reciprocity Treaty

2/1/2011https://tmail.tetratech.com/OWA/?ae=Item&t=IPM.Note&id=RgAAAAAFg7jhvZRTQKab...
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FW: Lighter  
Leilani Pulmano [leilani@mhplanning.com]  

2 
  
Mahalo, 
  
Leilani Pulmano 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii  96793 
Telephone:  (808) 244-2015 
Facsimile:  (808) 244-8729 
Email:  leilani@mhplanning.com 
  
CONFIDENTIAL COMMUNICATION: This message is intended for the use of the designated recipient(s) 
named above. If you have received this message in error, kindly notify us immediately by email or telephone. 
Thank you. 

From: Dana Gibson [mailto:danarmgibson@gmail.com]  
Sent: Thursday, April 22, 2010 7:22 PM 
To: Leilani Pulmano 
Subject: Lighter 
  
  

---------- Forwarded message ---------- 
From: ed kaiwi <edkaiwi@yahoo.com> 
Date: Thu, Mar 25, 2010 at 3:20 AM 
Subject: Fw: 
To: Dana Gibson <danarmgibson@gmail.com> 
 
  
  
----- Forwarded Message ---- 
From: ed kaiwi <edkaiwi@yahoo.com> 
To: edkaiwi@yahoo.com 
Sent: Sun, December 6, 2009 2:50:34 PM 
Subject:  

  
  
  

Sent: Wednesday, April 28, 2010 11:40 AM 

To: Mallon, Anna  

Attachments: Writ1a.pdf  (372 KB )
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FW: Fw:  
Leilani Pulmano [leilani@mhplanning.com]  

3 
  
Mahalo, 
  
Leilani Pulmano 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii  96793 
Telephone:  (808) 244-2015 
Facsimile:  (808) 244-8729 
Email:  leilani@mhplanning.com 
  
CONFIDENTIAL COMMUNICATION: This message is intended for the use of the designated recipient(s) 
named above. If you have received this message in error, kindly notify us immediately by email or telephone. 
Thank you. 

From: Dana Gibson [mailto:danarmgibson@gmail.com]  
Sent: Thursday, April 22, 2010 7:24 PM 
To: Leilani Pulmano 
Subject: Fwd: Fw: 
  
  

---------- Forwarded message ---------- 
From: ed kaiwi <edkaiwi@yahoo.com> 
Date: Sat, Mar 27, 2010 at 8:44 AM 
Subject: Fw: 
To: Willy Rocks <willyk1968@live.com> 
Cc: Dana Gibson <danarmgibson@gmail.com> 
 
gave to ohana aloha ed 
  
----- Forwarded Message ---- 
From: ed kaiwi <edkaiwi@yahoo.com> 
To: erikanakaole@gmail.com 
Cc: edkaiwi@yahoo.com 
Sent: Sun, January 24, 2010 10:54:52 AM 
Subject:  

Sent: Wednesday, April 28, 2010 11:40 AM 

To: Mallon, Anna  

Attachments: Final SKOH Doc R5.pdf  (6 MB )
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FW: Hawaiian Island Treaty 1876  
Leilani Pulmano [leilani@mhplanning.com]  

4 
  
Mahalo, 
  
Leilani Pulmano 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii  96793 
Telephone:  (808) 244-2015 
Facsimile:  (808) 244-8729 
Email:  leilani@mhplanning.com 
  
CONFIDENTIAL COMMUNICATION: This message is intended for the use of the designated recipient(s) 
named above. If you have received this message in error, kindly notify us immediately by email or telephone. 
Thank you. 

From: Dana Gibson [mailto:danarmgibson@gmail.com]  
Sent: Thursday, April 22, 2010 7:24 PM 
To: Leilani Pulmano 
Subject: Hawaiian Island Treaty 1876 
  
  

---------- Forwarded message ---------- 
From: ed kaiwi <edkaiwi@yahoo.com> 
Date: 2010/3/28 
Subject: Fw: 
To: Dana Gibson <danarmgibson@gmail.com> 
 
  
  
----- Forwarded Message ---- 
From: ed kaiwi <edkaiwi@yahoo.com> 
To: edkaiwi@yahoo.com 
Sent: Fri, January 15, 2010 3:13:50 PM 
Subject:  

Sent: Wednesday, April 28, 2010 11:41 AM 

To: Mallon, Anna  

Attachments: small book on treaties ori~1.pdf  (2 MB ) ; Treaties.pdf  (11 MB )
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FW: Fw: Website proposal  
Leilani Pulmano [leilani@mhplanning.com]  

5 
  
Mahalo, 
  
Leilani Pulmano 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii  96793 
Telephone:  (808) 244-2015 
Facsimile:  (808) 244-8729 
Email:  leilani@mhplanning.com 
  
CONFIDENTIAL COMMUNICATION: This message is intended for the use of the designated recipient(s) 
named above. If you have received this message in error, kindly notify us immediately by email or telephone. 
Thank you. 

From: Dana Gibson [mailto:danarmgibson@gmail.com]  
Sent: Thursday, April 22, 2010 7:26 PM 
To: Leilani Pulmano 
Subject: Fwd: Fw: Website proposal 
  
  

---------- Forwarded message ---------- 
From: Dana Gibson <danarmgibson@gmail.com> 
Date: Thu, Apr 22, 2010 at 6:40 PM 
Subject: Fwd: Fw: Website proposal 
To: spe@maui.net 
 
  

---------- Forwarded message ---------- 
From: Dana Gibson <danarmgibson@gmail.com> 
Date: Mon, Apr 19, 2010 at 5:35 PM 
Subject: Fwd: Fw: Website proposal 
To: manawainui@hotmail.com 
 
 
 
---------- Forwarded message ---------- 
From: ed kaiwi <edkaiwi@yahoo.com> 
Date: Wed, Apr 14, 2010 at 3:40 AM 
Subject: Fw: Website proposal 
To: Dana Gibson <danarmgibson@gmail.com> 
 
  

Sent: Wednesday, April 28, 2010 11:41 AM 

To: Mallon, Anna  

Attachments: edproposal.doc  (72 KB )

    

Page 1 of 2FW: Fw: Website proposal
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----- Forwarded Message ---- 
From: Leslie O'Brien <lobrien9@hotmail.com> 
To: Ed Kaiwi <edkaiwi@yahoo.com> 
Sent: Tue, April 13, 2010 9:08:18 PM 
Subject: Website proposal 
 
Hi Ed,  
  
I look forward to working with you on your website. 
  
Here is the website proposal and monthly maintenance budget as requested.   
  
Please forward as required. 
  
Thanks, 
Leslie 
  

Live connected. Get Hotmail & Messenger for mobile. 
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FW: Fwd: Title: Native Hawaiian Government Reorganization Act of 2010  
Leilani Pulmano [leilani@mhplanning.com]  

6 
  
Mahalo, 
  
Leilani Pulmano 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii  96793 
Telephone:  (808) 244-2015 
Facsimile:  (808) 244-8729 
Email:  leilani@mhplanning.com 
  
CONFIDENTIAL COMMUNICATION: This message is intended for the use of the designated recipient(s) 
named above. If you have received this message in error, kindly notify us immediately by email or telephone. 
Thank you. 

From: Dana Gibson [mailto:danarmgibson@gmail.com]  
Sent: Thursday, April 22, 2010 7:27 PM 
To: Leilani Pulmano 
Subject: Fwd: Fwd: Title: Native Hawaiian Government Reorganization Act of 2010 
  
  

---------- Forwarded message ---------- 
From: Dana Gibson <danarmgibson@gmail.com> 
Date: Thu, Apr 22, 2010 at 6:39 PM 
Subject: Fwd: Fw: Fwd: Title: Native Hawaiian Government Reorganization Act of 2010 
To: spe@maui.net 
 
  

---------- Forwarded message ---------- 
From: Dana Gibson <danarmgibson@gmail.com> 
Date: Mon, Apr 19, 2010 at 5:36 PM 
Subject: Fwd: Fw: Fwd: Title: Native Hawaiian Government Reorganization Act of 2010 
To: manawainui@hotmail.com 
 
 
 
---------- Forwarded message ---------- 
From: ed kaiwi <edkaiwi@yahoo.com> 
Date: Sat, Apr 10, 2010 at 6:40 AM 
Subject: Fw: Fwd: Title: Native Hawaiian Government Reorganization Act of 2010 
To: "cventura4@hawaii.rr.com" <cventura4@hawaii.rr.com> 
Cc: Dana Gibson <danarmgibson@gmail.com> 
 
  

Sent: Wednesday, April 28, 2010 11:41 AM 

To: Mallon, Anna  
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----- Forwarded Message ---- 
From: Joshua Flint <joshuaflint@gmail.com> 
To: ed kaiwi <edkaiwi@yahoo.com> 
Sent: Sat, April 10, 2010 8:35:45 AM 
Subject: Fwd: Title: Native Hawaiian Government Reorganization Act of 2010 
 
Morning Ed!  
  
Here Stuarts response to the bill that I sent him on the 
Native Hawaiian Reorganization Act of 2010 
  
---------- Forwarded message ---------- 
From: Stuart Moir <stuartmoir@incorporate.ca> 
Date: Sat, Apr 10, 2010 at 8:00 AM 
Subject: Re: Title: Native Hawaiian Government Reorganization Act of 2010 
To: Joshua Flint <joshuaflint@gmail.com> 
 
Is it possible to make changes so that the underlying logic of the statute is not racist? The statute 
correctly identifies the central problem to be fixed, that is the US signed treaties acknowledging 
friendship etc then wrongfully took away the Kingdom's Sovereignty.  
  
The solution is therefore to return the sovereignty to the Kingdom. 
  
Since it is difficult to make a big change all at once I suggest choosing an area in Hawaii suitable to be 
the first charter city, which area is better if it is currently minimally occupied, for which the Kingdom 
seeks sovereignty. Further, the Kingdom would sign a treaty with the US which would create a process 
by which other areas of the Kingdom may rejoin by plebiscite if they so choose by majority vote. 
 
 
  
On Fri, Apr 9, 2010 at 9:28 PM, Joshua Flint <joshuaflint@gmail.com> wrote: 
Hi Stuart  
   Here's the Bill that they trying to pass in August. 
  
http://thomas.loc.gov/cgi-bin/query/z?c111:H.R.2314: 
  
H.R.2314  
Title: Native Hawaiian Government Reorganization Act of 2010  
Sponsor: Rep Abercrombie, Neil [HI-1] (introduced 5/7/2009) There are 4 
versions of Bill Number H.R.2314 for the 111th 
Congress 
1 . Native Hawaiian Government Reorganization Act of 2009 (Introduced in House)
[H.R.2314.IH][PDF] 
2 . Native Hawaiian Government Reorganization Act of 2009 (Reported in House)
[H.R.2314.RH][PDF] 
3 . Native Hawaiian Government Reorganization Act of 2010 (Engrossed as Agreed to or 
Passed by House)[H.R.2314.EH][PDF] 
4 . Native Hawaiian Government Reorganization Act of 2010 (Placed on Calendar in Senate)
[H.R.2314.PCS][PDF] 

Page 2 of 3FW: Fwd: Title: Native Hawaiian Government Reorganization Act of 2010
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Joshua 
 
 
--  
Yours truly, 
 
Stuart Moir 
604-710-6070 
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FW: Fw: mineing rights  
Leilani Pulmano [leilani@mhplanning.com]  

7 
  
Mahalo, 
  
Leilani Pulmano 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii  96793 
Telephone:  (808) 244-2015 
Facsimile:  (808) 244-8729 
Email:  leilani@mhplanning.com 
  
CONFIDENTIAL COMMUNICATION: This message is intended for the use of the designated recipient(s) 
named above. If you have received this message in error, kindly notify us immediately by email or telephone. 
Thank you. 

From: Dana Gibson [mailto:danarmgibson@gmail.com]  
Sent: Thursday, April 22, 2010 7:27 PM 
To: Leilani Pulmano 
Subject: Fwd: Fw: mineing rights 
  
  

---------- Forwarded message ---------- 
From: Dana Gibson <danarmgibson@gmail.com> 
Date: Thu, Apr 22, 2010 at 6:38 PM 
Subject: Fwd: Fw: mineing rights 
To: spe@maui.net 
 
  

---------- Forwarded message ---------- 
From: Dana Gibson <danarmgibson@gmail.com> 
Date: Mon, Apr 19, 2010 at 5:39 PM 
Subject: Fwd: Fw: mineing rights 
To: manawainui@hotmail.com 
 
 
 
---------- Forwarded message ---------- 
From: ed kaiwi <edkaiwi@yahoo.com> 
Date: Mon, Mar 29, 2010 at 11:19 AM 
Subject: Fw: mineing rights 
To: Laki Kaahumanu <lkaahumanu@msn.com> 
Cc: Dana Gibson <danarmgibson@gmail.com> 
 

Sent: Wednesday, April 28, 2010 11:41 AM 

To: Mallon, Anna  

Attachments: Edkaiwititle.pdf  (8 MB )
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----- Forwarded Message ---- 
From: ed kaiwi <edkaiwi@yahoo.com> 
To: K Johnson <kaainakekiwi@yahoo.com> 
Cc: edkaiwi@yahoo.com 
Sent: Sat, March 27, 2010 11:37:14 AM 
Subject: mineing rights 
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From: Leilani Pulmano [leilani@mhplanning.com] 
Sent: Wednesday, April 28, 2010 11:42 AM 
To: Mallon, Anna 
Subject: FW: Fw: Yes, let's do a movie! 
 
8   
  
Mahalo, 
  
Leilani Pulmano 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii  96793 
Telephone:  (808) 244-2015 
Facsimile:  (808) 244-8729 
Email:  leilani@mhplanning.com 
  
CONFIDENTIAL COMMUNICATION: This message is intended for the use of the designated recipient(s) 
named above. If you have received this message in error, kindly notify us immediately by email or telephone. 
Thank you. 

From: Dana Gibson [mailto:danarmgibson@gmail.com]  
Sent: Thursday, April 22, 2010 7:28 PM 
To: Leilani Pulmano 
Subject: Fwd: Fw: Yes, let's do a movie! 
  
  

---------- Forwarded message ---------- 
From: Dana Gibson <danarmgibson@gmail.com> 
Date: Thu, Apr 22, 2010 at 6:37 PM 
Subject: Fwd: Fw: Yes, let's do a movie! 
To: spe@maui.net 
 
  

---------- Forwarded message ---------- 
From: Dana Gibson <danarmgibson@gmail.com> 
Date: Mon, Apr 19, 2010 at 5:39 PM 
Subject: Fwd: Fw: Yes, let's do a movie! 
To: manawainui@hotmail.com 
 
 
 
---------- Forwarded message ---------- 
From: ed kaiwi <edkaiwi@yahoo.com> 
Date: Mon, Mar 29, 2010 at 11:00 AM 
Subject: Fw: Yes, let's do a movie! 
To: Dana Gibson <danarmgibson@gmail.com> 
Cc: dennettekanakaole@yahoo.com 
 
  
  
----- Forwarded Message ---- 
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From: John Gelwicks <johngelwicks@gmail.com> 
To: ed kaiwi <edkaiwi@yahoo.com> 
Sent: Thu, March 18, 2010 12:09:14 PM 
Subject: Yes, let's do a movie! 

Ed, I may have the perfect guys to hook  you up  with, for your Hawaiian native scifi film.   Attached is Crooked 
Arrows.  Not your story, but just showing they’d like to do more Native American, this time Hawaiian natives.   
Crooked Arrows is to be shot in Michigan on native lands.     
  
The Story–A young man rediscovers his purpose in life and Native American spirit by coaching 
a rag-tag reservation lacrosse team to the local prep league championship. 
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FW: Water Bottling Plant  
Leilani Pulmano [leilani@mhplanning.com]  

9 (maybe something to do with mineral rights?) 
  
Mahalo, 
  
Leilani Pulmano 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii  96793 
Telephone:  (808) 244-2015 
Facsimile:  (808) 244-8729 
Email:  leilani@mhplanning.com 
  
CONFIDENTIAL COMMUNICATION: This message is intended for the use of the designated recipient(s) 
named above. If you have received this message in error, kindly notify us immediately by email or telephone. 
Thank you. 

From: Dana Gibson [mailto:danarmgibson@gmail.com]  
Sent: Thursday, April 22, 2010 7:28 PM 
To: Leilani Pulmano 
Subject: Fwd: Water Bottling Plant 
  
  

---------- Forwarded message ---------- 
From: Dana Gibson <danarmgibson@gmail.com> 
Date: Thu, Apr 22, 2010 at 6:36 PM 
Subject: Fwd: Fw: Water Bottling Plant 
To: spe@maui.net 
 
 
---------- Forwarded message ---------- 
From: Dana Gibson <danarmgibson@gmail.com> 
Date: Mon, Apr 19, 2010 at 5:41 PM 
Subject: Fwd: Fw: Water Bottling Plant 
To: manawainui@hotmail.com 
 
 
---------- Forwarded message ---------- 
From: ed kaiwi <edkaiwi@yahoo.com> 
Date: Mon, Mar 29, 2010 at 10:28 AM 
Subject: Fw: Water Bottling Plant 
To: Dana Gibson <danarmgibson@gmail.com> 

water plant for hana  
  
----- Forwarded Message ---- 

Sent: Wednesday, April 28, 2010 11:49 AM 

To: Mallon, Anna  

Attachments: 2009 Complete Norland Plan~1.doc  (76 KB ) ; Norland Start Up and Opera~1.xls  (22 KB )
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From: Jason Donovan <preserveparadise@yahoo.com> 
To: ed kaiwi <edkaiwi@yahoo.com> 
Sent: Mon, January 18, 2010 12:05:52 PM 
Subject: Water Bottling Plant 

  
  
  
  

Aloha Ed, 
  
Sorry for the delay getting this info to you. Attached is the complete bottled water plant proposal you 
requested, I'm heading to Florida Wednesday but have email. Take care, be Healthy....Jason 
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FW: Fw: Lost soviet sub  
Leilani Pulmano [leilani@mhplanning.com]  

10 
  
Mahalo, 
  
Leilani Pulmano 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii  96793 
Telephone:  (808) 244-2015 
Facsimile:  (808) 244-8729 
Email:  leilani@mhplanning.com 
  
CONFIDENTIAL COMMUNICATION: This message is intended for the use of the designated recipient(s) 
named above. If you have received this message in error, kindly notify us immediately by email or telephone. 
Thank you. 

From: Dana Gibson [mailto:danarmgibson@gmail.com]  
Sent: Thursday, April 22, 2010 7:32 PM 
To: Leilani Pulmano 
Subject: Fwd: Fw: Lost soviet sub 
  
  

---------- Forwarded message ---------- 
From: Dana Gibson <danarmgibson@gmail.com> 
Date: Thu, Apr 22, 2010 at 7:31 PM 
Subject: Fwd: Fw: Fw: Lost soviet sub 
To: leilani@mhplanning.com 
 
  

---------- Forwarded message ---------- 
From: Dana Gibson <danarmgibson@gmail.com> 
Date: Mon, Apr 19, 2010 at 5:56 PM 
Subject: Fwd: Fw: Fw: Lost soviet sub 
To: manawainui@hotmail.com 
 
 
 
---------- Forwarded message ---------- 
From: ed kaiwi <edkaiwi@yahoo.com> 
Date: Thu, Mar 25, 2010 at 3:12 AM 
Subject: Fw: Fw: Lost soviet sub 
To: Dana Gibson <danarmgibson@gmail.com> 
 
  
  

Sent: Wednesday, April 28, 2010 11:49 AM 

To: Mallon, Anna  
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----- Forwarded Message ---- 
From: "hawaiiannews@hawaii.rr.com" <hawaiiannews@hawaii.rr.com> 
To: ed kaiwi <edkaiwi@yahoo.com> 
Sent: Sun, March 7, 2010 5:59:37 PM 
Subject: Re: Fw: Lost soviet sub 
 
Mahalo nui for sharing!!! 
xoxox 
 
 
---- ed kaiwi <edkaiwi@yahoo.com> wrote:  
>  
>  
>  
>  
> ----- Forwarded Message ---- 
> From: Joshua Flint <joshuaflint@gmail.com> 
> To: ed kaiwi <edkaiwi@yahoo.com> 
> Sent: Mon, February 15, 2010 1:20:05 PM 
> Subject: Lost soviet sub 
>  
> http://www.telegraph.co.uk/news/worldnews/northamerica/usa/7237002/US-admits-salvaging-sunken-Soviet-
submarine.html  
>  
>  
>       
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FW: mineral rights  
Leilani Pulmano [leilani@mhplanning.com]  

11 
  
Mahalo, 
  
Leilani Pulmano 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii  96793 
Telephone:  (808) 244-2015 
Facsimile:  (808) 244-8729 
Email:  leilani@mhplanning.com 
  
CONFIDENTIAL COMMUNICATION: This message is intended for the use of the designated recipient(s) 
named above. If you have received this message in error, kindly notify us immediately by email or telephone. 
Thank you. 

From: Dana Gibson [mailto:danarmgibson@gmail.com]  
Sent: Thursday, April 22, 2010 7:32 PM 
To: Leilani Pulmano 
Subject: Fwd: mineral rights 
  
  

---------- Forwarded message ---------- 
From: Dana Gibson <danarmgibson@gmail.com> 
Date: Mon, Apr 19, 2010 at 5:56 PM 
Subject: Fwd: Fw: mineral rights 
To: manawainui@hotmail.com 
 
 
 
---------- Forwarded message ---------- 
From: ed kaiwi <edkaiwi@yahoo.com> 
Date: Thu, Mar 25, 2010 at 3:11 AM 
Subject: Fw: mineral rights 
To: Dana Gibson <danarmgibson@gmail.com> 
 
we own all mineral on maui 
  
----- Forwarded Message ---- 
From: "Gary_Catledge@ca.blm.gov" <Gary_Catledge@ca.blm.gov> 
To: edkaiwi@yahoo.com 
Sent: Thu, March 18, 2010 9:55:15 AM 
Subject: mineral rights 
 
 
Hi Ed, 
I need the name and address of the National Park in Hawaii. We will send

Sent: Wednesday, April 28, 2010 11:44 AM 

To: Mallon, Anna  

    

Page 1 of 2FW: mineral rights

2/1/2011https://tmail.tetratech.com/OWA/?ae=Item&t=IPM.Note&id=RgAAAAAFg7jhvZRTQKab...



this information forward upon receipt.  Just to reiterate, this is being 
done as a courtesy to you as we have no interest in any mineral rights in 
Hawaii. 
Thanks 
 
Gary G. Catledge 
Supervisor, Information Access Center 
Bureau of Land Management 
2800 Cottage Way, Suite W 1623 
Sacramento, CA 95825 
gcatledg@ca.blm.gov 
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Fwd: Aloha Ed From Kahu & Kaliko  
Dana Gibson [danarmgibson@gmail.com]  

 
 
---------- Forwarded message ---------- 
From: Dana Gibson <danarmgibson@gmail.com> 
Date: Mon, Apr 19, 2010 at 5:57 PM 
Subject: Fwd: Fw: Aloha Ed From Kahu & Kaliko 
To: manawainui@hotmail.com 
 
 
 
 
---------- Forwarded message ---------- 
From: ed kaiwi <edkaiwi@yahoo.com> 
Date: Thu, Mar 25, 2010 at 3:08 AM 
Subject: Fw: Aloha Ed From Kahu & Kaliko 
To: Dana Gibson <danarmgibson@gmail.com> 
 
 
for bank on maui ok aloha ed 
 
----- Forwarded Message ---- 
From: mike roy <omagicboy@yahoo.com> 
To: edkaiwi@yahoo.com 
Sent: Mon, March 22, 2010 2:01:30 PM 
Subject: Aloha Ed From Kahu & Kaliko 
 
Ed, 
 
We will be sending you a document in the next day or so; have to go & put docs on a disc so we can 
transmit to you contents of the Treasury of Hawaii Postal currency & international WSG WSA ROOK 
DCCA. 
You were appointed as the Post Master KHBC Government of Maui General Provisions H.S. Titles 6-9 
Chapters A6-115 March 26, 2008 by the Supreme Kuhio council of KonohikiRuling Chiefs at Waimea 
Kaui Polyneisian Kingdom of Atooi Waimea District. 
Kaliko is the Post Master General Govt of Hawaii Keaioe Mamalahoa Supreme Council Kuhi 1 Charter 
Seal HKNH 
 
Aloha Rui Kahu 
 
 
 
 
 

Sent: Thursday, April 22, 2010 7:32 PM 

To: Leilani Pulmano  [leilani@mhplanning.com]   
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April 29, 2010 
 
From:  Dick Mayer, Planning Committee Chair, Kula Community Association 
           1111 Lower Kimo Drive           Kula, Maui, HI   96790 
                   Phone   808-283-4376     Email:   dickmayer@earthlink.net 
 
To: Applicant: Auwahi Wind Energy LLC, 101 Ash St, HQ 14,  
                        San Diego, CA 92101.  attn:  Joan Heredia, (619) 696-1824 
      Accepting Authority: County of Maui, Planning Commission/Department,  
                          250 South High Street, Wailuku, HI 96793. Joe Prutch, 270-7735  
      Consultant: Tetra Tech EC, 737 Bishop Street, Suite 3020,  
                          Honolulu, HI 96813. George Redpath, 533-3366  
      Maui Consultant: Leilani Pulmano, Munekiyo, & Hiraga, Inc. Wailuku, Hi   96793 

  
RE:  Comments on Auwahi Wind Farm (EISPN) 

My comments are intended to apply to any HRS 343 Environmental review, NEPA 
requirements, Conservation District Use permitting, Special Management Area Use, Maui 
County Special Use, Request for Use of State Lands, Incidental Take Permit, Incidental Take 
License, Use and Occupancy Agreement, County Right-of-Way Approval, Various 
Grading/Building and Other Construction Permits.  

  
 
Aloha, 
Thank you for allowing me to comment on the following project’s EISPN: 

Auwahi Wind Energy LLC is proposing to construct a wind farm with a generating capacity of 
approximately 22 megawatts (MW), augmented with an energy storage system. In addition to 
wind turbines, the proposed project would include a substation, operations and maintenance 
facility and related infrastructure, a 34.5 kilovolt (kV) transmission line and a construction access 
route along existing public roadways and pastoral roads.  The electrical power generated on the 
wind farm site would be transmitted to MECO’s existing electrical grid via a new 34.5-kilovolt (kV) 
transmission line. 

 
I first wish to state that I’m strongly in favor of developing new wind energy resources on 
Maui so that we will not have to continue burning fossil fuels.  Nevertheless, I feel it is 
necessary to make sure that any new alternative energy project be sensitive to Maui’s  
special physical and cultural environment. Therefore, the following is a list of items which 
should be considered in the review and permitting process. 
 
1. WATER   The documents should make very clear as to the quantity, the original 

source, and the transmission mode of the water to be utilized in this project during 
both the construction phase and in the subsequent operations of the windfarm.  Will 
water from the County’s upcountry water system be utilized?  Will the water be 
transported by truck?  How much water will be utilized in manufacturing the on-site 
concrete?  In dust control?  And for any other uses?  Will there be a water well, and 
what will happen to the well water after the completion of construction?  Will the water 
be made available for residential and/or agricultural use by neighboring residents? 

mailto:dickmayer@earthlink.net
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2. TRUCK ROUTES - ESPECIALLY THROUGH KULA   The documents should be 

very clear as to the actual routes to be utilized by trucks delivering the wind blades, 
the wind towers, the wind turbines, the sand, gravel, and cement, the 600 ton 
construction cranes, the construction equipment, the numerous power poles, etc.  

  
This traffic information would be useful in not only in evaluating the impacts and 
effects of this project, but also to help develop mitigation measures.  Special attention 
should be made of the winding roads between Kula and the windfarm site.  
Furthermore, there are several bridges along the way which may not be able to bear 
both heavy burdens and the continued use for heavy truck traffic. 

 
3. POTENTIAL SEGMENTATION    It was mentioned during one of the public meetings 

that the electricity transmission lines would be built with a larger capacity than is 
needed for the proposed 22 MW wind farm.  This implies that there may be a “Phase 
2" for this project, or that there may be other energy projects (geothermal or solar) 
that may be developed in a segmented fashion which would violate environmental 
laws that require cumulative environmental issues to be evaluated concurrently. 

 
4. LAND TITLES     During the public meetings members of the public stated that there 

were questions as to the actual ownership of the land being discussed for use in the 
windfarm project.  Please clarify within the documents the certainty with which the 
applicant can be assured that they have legal rights to utilize these lands for the 
windfarm.  If there are outstanding land title issues, these should be specifically 
spelled out. 

 
5. MAPS   The Auwahi Wind Farm EISPN contained several maps with significant 

errors as well as missing information.  For example: both figure 1 and figure 2 neglect 
to include the community of Kula on the maps; figure 1 incorrectly indicates that there 
is a “state highway” connecting Wailea and Ulupalakua; all the maps neglect to locate 
the Hawaiian Home Lands and their proximity to the windfarm project; figure 2 should 
have very carefully indicated all of the neighboring landowners; and figure 3 should 
indicate the State conservation designations for the waters immediately downhill from 
the project.  These types of errors must be clarified in the final documents. 

 
6. ELECTRICITY TRANSMISSION ROUTE    Details must be provided for the 

transmission corridor: land ownership, land-use, neighboring residences and their 
proximity, sensitive environmental situations, and visual impacts both for the 
Upcountry Maui and South Maui communities. 
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7. CONSTRUCTION CRANES    Although much of the focus of attention will be placed 

on the 10 to 15 wind towers, there needs to be a comprehensive impact analysis of 
the 600 ton construction cranes. How tall of these?  Will they work day and night?  
How will they be transported from and to the site?  For how long will they be involved 
in the construction of the wind towers?  How will they impact nearby archaeological 
sites? 

 
8. NOISE    The draft EIS should be very explicit in describing the decibel impacts from 

the construction activities as well as the wind turbine operations.  How many homes 
will be impacted by noise? And what levels of this noise will be heard in nearby 
residences? 

 
9. LIGHTS     Will there be any nighttime transporting and/or construction activities 

which will require lighting?  Describe in detail the number of lights on the towers and 
blades, and their brightness.  What can be done to mitigate the ”light pollution” in this 
otherwise dark and pristine area? 

 
10. CONSTRUCTION TIMEFRAME   For how long will the residents of this remote 

community have to deal with construction activities?  For how long will residents in 
neighboring communities (Kula and South Maui) have to deal with trucking operations 
from/to the windfarm?  What can be done to mitigate disruptions in the lives of these 
communities? 

 
11. PROJECT VIABILITY    Because this project will have sizable negative impacts, it is 

necessary to understand the positive benefits of this project.  Therefore to be 
included in the environmental documents should be a comprehensive discussion on 
the amount of electricity to be generated (daily and yearly), its reliability (This may 
also relate to the battery system.), and its financial impact on the electricity 
consumers of Maui Island.   

 
12. RELIABILITY AND LIFESPAN    Again, because this project has such significant 

impacts and may have long-term, ongoing impacts, there should be an evaluation of 
the lifespan and replacement schedule for the various windfarm components: the 
blades, the towers, the turbines, the transmission lines, the battery, etc.  

 
This is a harsh environment with much salt air and in a remote location which will 
make maintenance more difficult.  Therefore, how will the surrounding communities 
be impacted by maintenance and periodic equipment replacement activities?  
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13. ELECTRICITY RATES    As part of the socio-economic analysis, it is very important 

that there be a complete and frank discussion of the impact of this wind energy on 
MECO and on Maui electricity ratepayers.  Will electricity be cheaper? More 
expensive?  SEMPRA should be willing to state in the environmental documents the 
proposed cost (in cents per KWH) to MECO for the electricity which will be derived 
from the windfarm.  Will this rate vary over time?  Or is this a long-term fixed rate?  
Are their state subsidies for this project?  With costs to be born by taxpayers 
statewide? 

 
14. ENVIRONMENTAL AND SOCIAL JUSTICE    The neighboring residential 

communities of Kanaio and Kahikinui will be the most significantly impacted by this 
project. The residents of these communities have intentionally chosen to live in a 
remote area with little impact from the modern “industrial world”.  These communities 
and residents deserve to receive benefits from this project commensurate with the 
negative impacts which they will need to bear. 

 
In what way will SEMPRA make available low cost electricity to those residents in the 
neighboring communities who may wish to connect to the grid?  Will SEMPRA be 
willing to provide a power-line along its transmission corridor coming back to Kanaio 
and Kahikinui from MECO’s  Wailea sub-station? This would, in part, meet an 
environmental and social justice concern.  

 
Finally, will the water from the potential well be made available to neighbors after the 
construction of the wind towers?  It could have great utility for both residential and 
agricultural use. 

 
With careful planning and sensitivity to the physical and cultural environment, I believe that 
this wind project can be a valuable addition to meeting Maui’s energy needs.  I hope that the 
comments which I have made above and which are being offered by other members of our 
community will help the SEMPRA to complete a project that will be mutually beneficial to the 
company and to Maui. 
 
Finally, I request that the Kula Community Association be added to your list of parties to be 
contacted and consulted at every stage of the review and permitting process.   
  
Sincerely yours,   Dick Mayer 







FW: uwahi Wind Energy Project  
Leilani Pulmano [leilani@mhplanning.com]  

Aloha, 
  
Please see attached comments for the EISPN/EA. 
  
Tracy, please add to our stakeholders list.   
  
Mahalo, 
  
Leilani Pulmano 
Munekiyo & Hiraga, Inc. 
305 High Street, Suite 104 
Wailuku, Hawaii  96793 
Telephone:  (808) 244-2015 
Facsimile:  (808) 244-8729 
Email:  leilani@mhplanning.com 
  
CONFIDENTIAL COMMUNICATION: This message is intended for the use of the designated recipient(s) 
named above. If you have received this message in error, kindly notify us immediately by email or telephone. 
Thank you. 

From: Ginny [mailto:mauiginn@aol.com]  
Sent: Friday, April 30, 2010 11:03 AM 
To: Leilani Pulmano 
Subject: uwahi Wind Energy Project 
  
Mary Hertz                                       808-878-3453 
1255 Kanaio Kalama Park Road           808-268-6795 
Kula, Hi 96790 
mauiginn@aol.com 

  
Comments: 
  
1) How will this project effect the value of Real Estate in the area? 
  
2) Since one can hear parties at Makena Beach Hotel and the large condos in 
Makena/LA parrouse -How Loud will these be? 
  
3) Are they vulnerable to earthquakes? 
  
4) What will happen in a windstorm and or hurricane to the transmission lines on 
the way to the substation and what are the chances of downed lines causing fires? 
  
5) Have you ever done a wind farm before? Where is it and how successful is 
it/was it? 
  

Sent: Friday, April 30, 2010 11:31 AM 

To: Briggs, Lisa  [lbriggs@SempraGlobal.com] ; Mallon, Anna; Tracy Nakamoto  [tracy@mhplanning.com]   
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6) How will this ultimately benefit Maui? and upcountry? 
  
  
Mahalo 
Mary Hertz 
Ginny Hertz 
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April 30, 2010 
 
Comments regarding the Environmental Impact Statement Preparation Notice/Environmental 
Assessment (EISPN/EA) for Auwahi Wind Farm Project 
 
TMK: (2) 1-9-01:06; 2-1-09:01, 999; 2-1-04:06, 49, 106; 2-1-05:22, 23, 27, 32, 34, 45, 55, 77, 
108; 2-1-08:01, 90 
 

Attention:   Anna Mallon, TetraTech EC, Inc.  anna.mallon@tetratech.com 

Leilani Pulmano, Munekiyo & Hiraga, Inc.  leilani@mhplanning.com  

 
For Applicant: Auwahi Wind Energy LLC, 101 Ash St, HQ 14, San Diego, CA 92101 

 
Aloha, 
 
Maui Tomorrow Foundation, Inc. appreciates the opportunity to offer comments on the 
proposed wind farm and strongly supports Maui’s transition to energy self-reliance utilizing 
solar, wind and other clean energy technologies. We have worked with the existing wind farm 
in Kaheawa since it was first proposed over a decade ago. We also applaud Ulupalakua ranch 
and the Erdman family for their forward thinking in land preservation and energy generation.  
 
Because of the remote and relatively undisturbed location of the proposed project, we do, 
however, have questions about a number of impacts and issues, which should be discussed in 
the Draft Environmental Impact Statement (DEIS). We are also concerned that the earlier 
Environmental Assessment  (EA) portion of the project review did not begin the much-needed 
conversation concerning the substantial impacts to natural and cultural landscapes and rural 
neighborhoods this project will pose, and the mitigations and design options that will be 
necessary. 
 
As a result, the public will not receive the level of information necessary to make informed 
comments until the later phase of the environmental review process. Since Sempra is a 
company relatively new to the wind generation field, it would increase public confidence in the 
project to have a thorough review and frank discussion of needed community benefits to be 
provided early in the environmental review process. This should include ways to provide 
electric service to remote areas in the project vicinity, if those residing in the area so desire. 
 
We would ask that the DEIS address the following areas: 
 



ALTERNATIVE ROUTES FOR TRANSMISSION LINES: 
 
It appears that several specific routes were evaluated and dismissed due to impacts to native 
plant preserves, yet it seems that the route portrayed in maps provided by the EISPN also 
traverses the Kanaio NARS area. More detailed maps and discussions of this route should be 
provided in the DEIS as well as other options for routing the power transmission lines. 
 
The native plant areas characterized as scrub vegetation and remnant native dryland forest do 
not clearly portray that all that remains is remnants of these once common ecosystems. The 
EISPN acknowledges that the “proposed transmission line route includes some uncommon 
native species such as hala pepe (Pleomele auwahiensis), olopua (Nestegis)….” 
 
Routes should be proposed to avoid these plants and their habitat along with wilwili and other 
native plants. If native flora and fauna areas are disrupted, replanting needs to be discussed 
as was done at Kaheawa.  
  
We have seen time and time again that these native dwindling resources were destroyed 
because they were on private lands that were difficult to protect as critical habitat. Just as 
Kaheawa windfarm did, this project will impact areas that could potentially provide increased 
habitat for these rare and worthwhile native species. Planning for robust restoration areas 
should be included when the DEIS discusses Habitat Conservation Plans required for the four 
native species. This project needs to be clear about the specific social and ecological benefits 
it will provide in the region to make up for its considerable impacts.  
 
The transmission lines will also traverse the Wailea 670/Honua’ula property, which has been 
subject to considerable public scrutiny due to inadequate proposals to protect its cultural and 
natural resources. Detailed maps should be provided of the routes for the transmission lines in 
order to allow members of the public familiar with the areas to provide meaningful comments. 
 
ALTERNATIVE SITING OF WIND TURBINES 
 
It appears that the actual siting of the turbines has not been determined, beyond the fact that 
they will be located south of the Kahekili Hwy. The DEIS should present configurations of 
those sites being considered and analyze them in terms of impacts to terrain/drainage, native 
flora and fauna, cultural sites and project costs. This analyses needs to be offered during the 
public environmental and permitting review process in order to be meaningful.  View plane 
maps of the transmission lines appearance from various locales should also be included in the 
DEIS as well as a discussion of the possibility of undergrounding segments in high viewplane 
impact areas. 
 
The DEIS should also discuss whether the proposed siting is designed to accommodate future 
phases of the windfarm, if future power agreements support additional capacity. There has 
been mention that the transmission lines are being designed to accommodate a much greater 
power load than the proposed 22 MWT capacity of the facility.  The possibility of a future 
Phase II of the project should be analyzed during the EIS process to avoid segmentation. 
 
ALTERNATIVES TO THE CONSTRUCTION ACCESS ROAD 
 



Community concerns about the use of Papaka road should be discussed openly in the DEIS. 
The practicality and impacts of widening a narrow twisting country road to 30 ft and stabilizing 
it enough to transport heavy loads needs to be clarified. Who will be responsible for 
improvements to Piilani Hwy mentioned on pg. 27 of the EISPN?  Who will be responsible for 
ongoing maintenance of the construction road where it passes through existing 
neighborhoods? How will impacts to residents of Kanaio and Kahikinui, whose roads will be 
altered by over a year of construction traffic, be mitigated?   
 
The DEIS should specifically detail the expected number of loads of concrete, gravel, water, 
etc. that will be transported to the site over what period of time. Will there be a plan to deliver 
materials during non-peak hours or discussion of the future use of the construction access as 
an emergency evacuation route for south Maui?   
 
WATER    
 
The DEIS should specify how much water will be needed during construction activities, for 
what time period, and the source for that water. If the water is trucked in, will it be potable 
water? Both the impacts of trucking in water and drilling on-site wells should be discussed in 
the DEIS.   
 
If a well or wells are utilized, where will they be located? What impacts would any well have on 
coastal springs so common along this arid shoreline? How long will they be in use?  What will 
be the proposed use after construction is complete? Will there be any community benefit from 
the availability of well water during or after the project is completed? 
 
DRAINAGE     
 
The proposed site has steep terrain and according to the EISPN will require “modification of 
the site, including excavation, fill, and grading for the wind farm infrastructure and access 
roads.” It was our experience, in monitoring the Kaheawa site over the last decade, that the 
road grading contributed considerable damage to coastal waters, particularly during major 
Kona rainstorm events. Drainage impacts should be thoroughly discussed in the DEIS, based 
on a worst case scenario. The ocean waters downslope of this project are pristine and very 
important culturally. Appropriate mitigations to intercept run-off from the site and the proposed 
roads should be thoroughly planned and specifically discussed and mitigated in the DEIS. 
 
FLORA AND FAUNA  
 
We are concerned that the DEIS already appears to be minimizing the need to protect habitat 
for rare native mollusks, and arthropod species, including the federally and state listed 
Blackburn’s sphinx moth (Manduca blackburnii), native sea birds, etc. Since the project area is 
adjacent to a designated critical habitat, it must be specifically discussed with clear maps 
included. 
 
It would have been helpful to the public to have the DOFAW and USFWS comments from the 
EA included in the DEISPN summary. 
 
CULTURAL SITES 
 



It would appear from the large number of cultural sites discovered during a brief pedestrian 
survey that the project area is likely to have additional cultural resources beyond the 79 
currently identified. From the past surveys done in the general Honua’ula area, recent lava flow 
areas, such as the one pictured in Figure 3 maps with the wind tower alignment along it, are a 
preferred location for habitations and other cultural sites as well as for native plant species. 
The abundance of sites along the transmission and proposed access road is also likely to 
increase which more exposure. 
 
It would have been helpful if the DEIS specified who did the inventory survey, so the 
community could know what level of trust to put into the findings. The public can not put their 
faith in the State historic review since the SHPD Division is in such turmoil with staffing and 
leadership challenges at the present time.  We would suggest that the project should begin to 
work with native Hawaiian groups and communities, including those who have been critical of 
the project, on a long-term plan to avoid and protect as many sites as possible and to mitigate 
any unavoidable damage. To rely on SHPD recommendations alone is likely to be inadequate 
in protecting potentially impacted sites and meeting the needs of the surrounding communities. 
 
We would also advise the applicant and consultants that our local Community Plans (both 
Hana and Kihei-Makena) and state law provide for consideration of the needs of lineal and 
cultural descendents of project areas. We would hope that the conclusions of the C.I.A. that 
only the cultural practices of Ulupalakua ranch employees would be impacted by the proposed 
project is withdrawn and restated to include the need to consider use by kama’aina families 
whose rights are protected under Article XII section 7 of the Hawaii State Constitution. 
 
The shoreline areas immediately makai of the windfarm hold the remains of ancient village 
sites and have a long tradition spanning into the 20th century of use for fishing and gathering, 
processing and collection of sea salt and traditional coastal access. It should be made clear in 
the EIS whether the addition of the project to the Auwahi area would preclude native 
Hawaiians from exercising PASH rights for traditional and customary access along the 
shoreline, or to the various hills or other features that hold cultural significance in Auwahi. The 
DEIS should discuss provisions to provide traditional and customary access for native 
Hawaiian practitioners who are not Ulupalakua Ranch employees. 
 
ECONOMIC BENEFITS 
 
Will the additional renewable energy sources benefit Maui Electric Co. ratepayers in terms of 
lower energy costs? The DEIS should discuss the contributions the project will make to the 
local economy, as well as any taxpayer or ratepayer funded improvements which may be 
needed to facilitate the project. 
 
Finally, we request that Maui Tomorrow Foundation, Inc. be added to your list of parties to be 
contacted and consulted at each stage of the review and permitting process. 
 

Maui Tomorrow Foundation thanks you for the opportunity to provide these comments. 
 
Sincerely, 



 
Irene Bowie 
Executive Director 
 
Cc: County of Maui, Planning Commission/Department, 250 South High Street, Wailuku, HI 
96793. Joe Prutch,  joseph.prutch@mauicounty.gov  
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From: Joseph Prutch [mailto:Joseph.Prutch@co.maui.hi.us]
Sent: Wednesday, May 18, 2011 8:41 AM 
To: Kivette Koeppe; Leilani Pulmano 
Subject: Comment on Auwahi Wind Farm Draft EIS

This one just came to me today...not so much and EIS issue but still something that needs to be done. 
Mahalo! 

Joe Prutch, Staff Planner 
Maui County, Current Planning  
250 South High Street 
Wailuku, HI  96793
office: (808) 270-7512 
fax: (808) 270-1775 
joseph.prutch@mauicounty.gov

>>> <Gordon.Wong@faa.gov> 5/17/2011 4:56 PM >>> 

Mr. Prutch. 

Apologies for the late response.  We realize comments were due back by 
April 21, 2011. 

If not done so already, the FAA would like to inform you that wind farms 
should be reviewed by the FAA through an airspace study.  The review will 
only look at efficient use of airspace (not environmental effects). 

Depending on the location of wind farms to FAA radars, it could affect 
radar signals and give false readings.  The airspace study would evaluate 
this. 

Submittal of the data is done online and may be done by the proponent of 
the project.  https://oeaaa.faa.gov/oeaaa/external/portal.jsp

Please contact me if you have any questions. 

Gordon Wong 
FAA Honolulu Airports District Office 
T:  808-541-3565 
F:  808-541-3566 
E: gordon.wong@faa.gov

This document is intended for the use of the individual or entity to whom 
it is addressed and may contain information that is privileged, 
confidential, and exempt from disclosure under applicable law.  Release to 
third parties must be determined under the provisions of the Freedom Of 
Information Act (5 U.S.C. Section 552 et seq.). 
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July 11, 2011                  TTEC-PTLD-2011-697  

Mr. Gordon Wong 
FAA Honolulu Airports District Office 
SENT VIA EMAIL: gordon.wong@faa.gov 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS  

Dear Mr. Wong: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment FA 02-1: If not done so already, the FAA would like to inform you that wind farms 
should be reviewed by the FAA through an airspace study. The review will only look at 
efficient use of airspace (not environmental effects). Depending on the location of wind 
farms to FAA radars, it could affect radar signals and give false readings. The airspace 
study would evaluate this. 

Response FA 02-1: Auwahi Wind has been in contact with the FAA regarding the project. Auwahi 
Wind has decided to utilize eight Siemens 3.0 MW turbines. The specific locations of the wind 
turbines were finalized in May 2011. The Notice of Proposed Construction was submitted via 
the FAA web site and accepted on May 27, 2011, initiating the review of the proposed Project 
by FAA. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-698 

Rebecca Alakai 
Senior Planner 
State of Hawai‘i Office of Environmental Quality Control 
235 South Beretania Street 
Suite 702 
Honolulu, Hawai‘i 96813 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS  

Dear Ms. Alakai: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment SA 01-1: Please discuss the possibility of electromagnetic interference on civilian 
AM/FM radio, HAM radio, federal radio, emergency services, cell phone, TV reception, 
internet, weather and aircraft radar, civilian, commercial and military aircraft 
navigational aids, and the like, on the surrounding community 

Response SA 01-1: Auwahi Wind has consulted with Comsearch, a company that identifies the 
potential impact of wind turbines on licensed non-federal government microwave systems. 
Comsearch has developed and maintains comprehensive technical databases containing 
information on licensed microwave networks throughout the United States. Microwave bands 
that may be affected by the installation of wind turbine facilities operate over a wide frequency 
range (900 MHz – 23 GHz). These systems are the telecommunication backbone of the country, 
providing long-distance and local telephone service, backhaul for cellular and personal 
communication service; data interconnects for mainframe computers and the Internet, network 
controls for utilities and railroads, and various video services (Comsearch 2011). The wind farm 
site will avoid any impacts identified by Comsearch. This information has been incorporated in 
to Section 3.15.3 of the EIS.  

Comment SA 01-2: Transmission of electric power may generate EMF strong enough to 
disturb the behavior, migration, and/or foraging of species sensitive to EMF. Please 
discuss this further with respect to endangered species/species of concern such as bats, 
birds, and invertebrates that frequent the area. 
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Auwahi Wind Project 
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Comments regarding Draft EIS 
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Response SA 01-2: The level of EMF potentially generated by the Project is not anticipated to result 
in adverse impacts to wildlife. There have been a number of studies on the ecological impacts of 
exposure to EMF, most of which have focused on high voltage transmission lines. More recent 
studies evaluating animal reproductive performance, behavior, melatonin production, immune 
function, and navigation have found minimal or no effects of EMF on wildlife. Fernie and 
Reynolds (2005) conducted a review of the effects of EMF on avian reproductive biology and 
physiology and concluded that EMF can have an effect on birds; however these results are not 
seen consistently or in the same direction. Additionally, over the course of migration, birds likely 
fly over multiple transmission lines and other sources of EMF. Additional discussion of 
exposure of wildlife to EMF has been added to Section 3.7.2 of the EIS. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project.  

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011                  TTEC-PTLD-2011-699 

Reid K. Siarot  
State Land Surveyor 
State of Hawai‘i DAGS Survey Division 
P.O. Box 119 
Honolulu, Hawai‘i 96810-0119 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Sairot: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment SA 03-1: Please be advised that our records indicate that Government 
Triangulation Station "Hokukano" is located within the improvement area on the 
proposed Auwahi Wind Project site…if there is a possibility the benchmark will be 
disturbed or destroyed, the Survey Division should be contacted prior to any disturbance 
for benchmark reset procedures. 

Response SA 03-1: There will be no project activities or disturbance on Puu Hōkūkano at the 
elevation of the Government Triangulation Station as identified in the NGS data sheets.  

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011   TTEC-PTLD-2011-700  

Alen Wong, P.E. 
Chief, Clean Water Branch 
State of Hawai‘i Department of Health 
P.O. Box 3378 
Honolulu, Hawai‘i 96801-3378 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Wong: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment SA 04-1: Any project and its potential impacts to State waters must meet the 
following criteria: Antidegredation Policy (HAR 11-54-1.1); Designated uses as 
determined by the classification of the receiving state waters (HAR 11-54-3); and Water 
Quality Criteria (HAR 11-54-4 through 11-54-8). 

Response SA 04-1: The Auwahi Wind Project will be implemented in compliance with all applicable 
federal, state, and local laws and regulations, including water quality requirements as specified in 
HAR 11-54.  

Comment SA 04-2: You may be required to obtain an NPDES permit (HAR 11-55…you 
must apply for an NPDES general permit coverage by submitting a NOI…An 
application for an NPDES individual permit must be submitted at least 180 calendar 
days before the commencement of the discharge… 

Response SA 04-2: As stated in sections 3.5.2.2 and 5.1.5 of the EIS, the Applicant will apply for a 
Notice of General Permit Coverage for stormwater associated with construction activities.  

Comment SA 04-3: Please note that all discharges related to the project construction or 
operation activities, whether or not NPDES permit coverage is required, must comply 
with the State’s water quality standards (HAR 11-54) and/or permitting requirements 
(HAR 11-55) paraphrased. 

Response SA 04-3: As mentioned above, the project will be in compliance with the state water 
quality standards (HAR 11-54 and permitting requirements as specified in HAR 11-55). We look 
forward to working with the Clean Water Branch throughout the planning and development 
stages of this project. 
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011                   TTEC-PTLD-2011-701 

Daryn Yamada 
Program Manger 
State of Hawai‘i Department of Health 
P.O. Box 3378 
Honolulu, Hawai‘i 96801-3378 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Yamada: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment SA 05-1: Project activities shall comply with the Administrative Rules of the 
Department of Health: Chapter 11-46, Community Noise Control. 

Response SA 05-1: The results of the acoustic assessment demonstrate that the Project will comply 
with HAR 11-46 at all identified Class A receivers and Class C receivers. The Applicant may seek 
a variance from the State DOH to address potential sound impacts on the Hoapili Trail. Also, if 
required, a noise permit will be obtained from the State DOH prior to the start of construction.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com
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April 21, 2011 
 RE: 0808 

Auwahi Wind Energy LLC 
c/o Mitch Dmohowski 
101 Ash St, HQ 14 
San Diego, CA  92101 

Dear Mr. Dmohowski, 

Draft Environmental Impact Statement 
Auwahi Wind Farm, Maui 

Auwahi Wind Energy LLC proposes to construct and operate 15 wind turbine 
generators—atop 430 foot towers—that would produce approximately 21 megawatts of 
electricity for sale to the Maui Electric Company.  Project infrastructure components would 
include an underground electrical collection system, collector switchyard, battery energy storage 
system, operations and maintenance facility and related infrastructure, access roads, a nine-mile 
34.5-kilovolt (kV) generator-tie line, an interconnection substation, a microwave communication 
tower, and a 27-mile construction access route along existing public roadways and pastoral 
roads.

 This review of Auwahi Wind Energy LLC’s Draft Environmental Impact Statement 
(DEIS) is a service activity of the University of Hawaii’s Environmental Center to help 
determine and maintain the optimum quality of the environment.  It is not intended to represent 
the official views of the University of Hawaii.  The objectives of our review process are to 
enhance environmental consciousness, encourage cooperation and coordination, and facilitate 
public participation.  These comments were drafted with the assistance of Richard Mayer, Maui 
Community College (Emeritus) and Robert Johnson and David Penn, Environmental Center. 

General Comments 

 The DEIS identifies three unresolved issues that should be advanced towards resolution 
in the Final EIS (FEIS) - potential impacts to archaeological and cultural resources, water 
sources for construction-phase dust control, and potential impacts to threatened or endangered 
wildlife species.  Our specific comments, below, suggest additional factors that could be 
addressed in the analysis of these issues.  We also suggest that the FEIS provide additional 
information about (1) potential water quality impacts in coastal receiving waters, particularly 
along the construction access route, and (2) potential impacts of decommissioning project 
infrastructure and regrading the project site at the end of the 20 year project life cycle. 

SA 6-1

Comment Letter SA 6
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            Page 2 

Archaeological and cultural resources

 We suggest that historic preservation consultation with DLNR-SHPD be completed as 
early as possible in the environmental impact assessment process, preferably before a DEIS is 
issued.  This would maximize the opportunity for disclosure and meaningful public review of 
potential cultural impacts and proposed mitigation measures within the context of the process 
governed by Hawaii Revised Statutes Chapter 343. 

 The Archaeological Inventory Survey (Appendix E) identified features that indicate how 
early Hawaiians modified intermittent stream channels to capture and manipulate water for 
farming.  We suggest that the main body of the FEIS highlight how potential impacts to these 
kinds of features would be minimized across the proposed project landscape, particularly where 
they overlap with the construction and operation of erosion control and stormwater management 
infrastructure.  Although the landowner will continue raising cattle on this land, are there any 
plans to revive these dryland irrigation systems for demonstration and food production purposes, 
beyond the research-oriented data recovery recommended by the contract archaeologists? 

 Proposed construction activities include filling lava tubes with structural materials in 
situations where archaeological resources are not known to be present (e.g. page 2-6).  We 
suggest that the FEIS identify and assess the potential impact of structural fill on other lava tube 
resources, such as lava tube association with dryland irrigation systems, hyporheic biota, and 
site-to-regional scale drainage patterns.  For example, filling lava tubes that serve as conduits for 
stormwater conveyance could result in the blockage and surfacing of formerly subsurface 
drainage flows, with associated increases in soil erosion and receiving water sedimentation. 

Water sources for construction-phase dust control 

We join other reviewers in questioning how groundwater resources developed as a source 
for construction-phase dust control would be allocated for post-construction use.  Area residents 
have expressed interest in obtaining energy supply benefits from the proposed project, and we 
suggest that the FEIS also identify and evaluate how alternative water supply options could 
contribute to long-term water and food security for the surrounding community. 

If water would be trucked in for construction-phase dust control, we suggest that the 
projected routes and trip characteristics be added to a master table that summarizes potential 
traffic impacts for the proposed project.  However, we also suggest that FEIS discuss in greater 
detail how the remote nature of the WGT sites and the direction of prevailing winds might serve 
to reduce dust control requirements and project water demand.  In any case, we recommend that 
the contractors obtain reuse water from Maui wastewater treatment facilities for this purpose. 

Threatened or endangered wildlife species 

We suggest that the tabulation of potential impacts to threatened or endangered wildlife 
species (page 3-70) be expanded to provide a centralized summation of the relationships between 

SA 6-2

SA 6-3
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requested take, estimated populations, and cumulative impacts.  Given the growing number of 
wind farm proposals on Maui and statewide, we suggest that it would be useful to compile this 
information on an island-by-island and statewide basis, in order to provide a stronger basis for 
evaluating (1) the cumulative impacts of wind farm development on threatened and endangered 
wildlife species, and (2) the relative contribution of each existing and proposed project to the 
cumulative requested take for all projects. 

Water quality impacts in coastal receiving waters  

Although the DEIS notes that “standard” BMPs will be used to control erosion, manage 
stormwater, and protect water quality, we suggest that the FEIS consider the possibility that 
“superior” rather than “standard” practices may be necessary to provide adequate mitigation in 
some circumstances.  For example, the ripping, bulk removal, blasting, and filling of project 
areas (e.g.. page 2-1), combined with grading and compaction to minimize erosion (e.g. page ES-
12) would result in additional sediment sources, higher erosive forces, and more challenging 
management situations that may not be fully reflected in the existing drainage analysis and 
mitigation planning. 

The presence of dirt roads onsite, combined with the amount and type of traffic that 
would be expected during construction, raises particular concerns about the potential impact of 
construction phase traffic upon receiving water quality within and adjacent to the project area.
Previous research by the University of Hawaii has shown that dirt roadways on plantation lands 
function exceptionally well as both a source area and transport mechanism for polluted 
stormwater runoff.  Therefore, we suggest that the FEIS provide additional information about the 
impaired receiving waters that would be affected by the proposed action, in order to explain how 
reductions in pollutant loading would be achieved during both the construction and post-
construction phases of the project.  For example, what measures would be used to reduce 
pollutant loading associated with roadway construction and increased traffic along the south 
shore of West Maui?  The FEIS should identify the coastal waters along the construction access 
route that are listed as water quality impaired by the Hawaii Department of Health, and discuss 
how this could affect water quality protection requirements along coastal road construction 
segments and for project-wide culvert installation.  

Decommissioning project infrastructure and regrading the project site

 We suggest that the DEIS provide a more quantified assessment of the impacts that could 
occur if the proposed project were decommissioned at the end of its 20 year project life cycle.
This could be accomplished by tabulating (1) the types and amounts of materials that would be 
removed from the project site, and (2) the proposed fate (disposal, reuse, recycling) and 
receiving location for each type of material.  Regrading the project site to a pre-project condition, 
with the potential retention of access roads and drainage infrastructure, would present a new set 
of environmental management problems as the Auwahi Wind Energy team leaves the scene.  
Therefore we suggest that the FEIS provide additional information about how the impact and 
mitigation situation could change in this regard. 

SA 6-7
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-702 

Phillip Moravcik 
Researcher 
University of Hawai‘i 
2500 Dole Street 
Krauss Annex 19 
Honolulu, Hawai‘i 96822 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Moravcik: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment SA 06-1: The DEIS identifies three unresolved issues that should be advanced 
towards resolution in the Final EIS (FEIS) - potential impacts to archaeological and 
cultural resources, water sources for construction-phase dust control, and potential 
impacts to threatened or endangered wildlife species. We also suggest that the FEIS 
provide additional information about (1) potential water quality impacts in coastal 
receiving waters, particularly along the construction access route, and (2) potential 
impacts of decommissioning project; infrastructure and regrading the project site at the 
end of the 20 year project life cycle. 

Response SA 06-1: All of these topics are covered by specific comment responses below.  

Comment SA 06-2: We suggest that historic preservation consultation with DLNR-SHPD be 
completed as early as possible in the environmental impact assessment process, 
preferably before a DEIS is issued. This would maximize the opportunity for disclosure 
and meaningful public review of potential cultural impacts and proposed mitigation 
measures within the context of the process governed by Hawai‘i Revised Statutes 
Chapter 343. 

Response SA 06-2: Consultation with the SHPD is ongoing. The SHPD Maui archaeologist 
participated in a field visit while field work was taking place. The AIS was approved by the 
SHPD on June 27, 2011. A Supplemental AIS was submitted to SHPD on July 5, 2011. Auwahi 
Wind continues to coordinate with the SHPD to address its concerns related to the Project. 
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Comment SA 06-3: The Archaeological Inventory Survey (Appendix E) identified features 
that indicate how early Hawaiians modified intermittent stream channels to capture and 
manipulate water for farming. We suggest that the main body of the FEIS highlight how 
potential impacts to these kinds of features would be minimized across the proposed 
project landscape, particularly where they overlap with the construction and operation of 
erosion control and stormwater management infrastructure. Although the landowner will 
continue raising cattle on this land, are there any plans to revive these dryland irrigation 
systems for demonstration and food production purposes, beyond the research-oriented 
data recovery recommended by the contract archaeologists? 

Response SA 06-3: A detailed discussion of proposed mitigation measures pertaining to hydrological 
features is included below and in Section 3.8.3 of the EIS.  

Hydrological Features 

From the broader perspective of Hawaiian archaeology, the discovery of a range of features 
indicative of sophisticated water control in Auwahi is a major new contribution to our 
knowledge of Hawaiian land use practices. This evidence is especially noteworthy because it 
occurs in the context of one of the most arid environments in the Hawaiian Islands, the leeward 
slopes of southeast Maui in the rain-shadow of Haleakalā. This environment was extremely 
marginal to the classic Polynesian horticultural system based on tropical root crops, yet the pre-
Contact Hawaiian population in this region managed to achieve a high population density (Kirch 
2007, 2010). The inventory survey revealed numerous instances of intermittent stream channels 
that had various forms of artificial modification, ranging from check dams (barrages), to stone 
filled-terraces that appear to be designed to filter water underground, to earth-filled terraces that 
were probably planting surfaces. Discovery of these features was greatly enhanced by the 
unusually good surface visibility in Auwahi in 2010 due to extreme drought conditions. 

The working hypothesis is that with water a scarce and critical resource in Kahikinui, the Native 
Hawaiian population in this location developed technology that allowed them to capture and 
manipulate water to enhance the agricultural productivity of this marginal environment. Because 
storm events are infrequent, it is likely that the emphasis was not on irrigation in the usual sense 
of maintaining a steady flow of water to fields, but rather efforts to slow down intermittent 
stream flow, to divert such water into small basins and terraces that could be cultivated, and 
even to force the water to percolate into temporary aquifers (such as breccia deposits), which 
could then release water slowly over a period of days or even weeks. 

This detailed mapping and subsurface testing work will be undertaken in collaboration with a 
professional geomorphologist/geoarchaeologist that has the technical expertise to assist in 
interpreting geomorphological and sedimentary evidence for past water flow patterns. Pacific 
Legacy recommends that this research topic be addressed through the following specific 
approaches: 

a. Detailed mapping of representative water control features. Such mapping cannot be limited 
to a two-dimensional plan view, but must include elevation and slope variables, as these will 
be critical to understanding waterflow patterns. Such mapping must pay attention not only to 
the artificially constructed aspects of these systems (e.g., walls, terraces), but to the 
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geomorphological features such as water-worn flow channels or sedimentary lag deposits 
which will provide the evidence for intensity and frequency of hydrologic events. Winter 
(kona) storms were presumably the main sources of water which was being manipulated in 
these systems, and extreme storm events could have been very difficult to control and 
manage. Thus the investigations must be attuned to these attempts to control extreme flood 
events. 

Detailed mapping of Site AWF-180/546, Feature D, terrace Site AWF-359/488 6906 
Features GGG and HHH, terraces; and Site AWF-2010 RRR 7021, Features A, B, and D, 
which are earthen berms. Site AWF-180/546, Feature D is located in a gulch with extensive 
agricultural terracing and is at the confluence of two draws. Site AWF- 359/488 6906 
Features GGG and HHH are small agricultural terraces associated with nearby habitation 
structures. Site AWF-216 6864, Feature D is a rock filled terrace which may have been used 
for habitation but is also located in a draw and could also have functioned to slow down 
rapid water flow. Site AWF-2010 RRR 7021, Features A, B, and D that represent earthen 
berms, which are likely remnants of water control features for an agricultural field system. 

b. Excavation within constructed features such as earthen terraces and rock-fill filtration 
terraces. While detailed mapping will be critical, it is also essential to obtain subsurface 
evidence in order to understand how these water control features were constructed, the 
chronology of their construction, and details of their function. For example, a number of 
rock-filled terraces in some of the intermittent stream channels appear to have been 
designed to check water flow and drive water underground in a kind of filtration process. 
Excavating through these features would provide evidence of how they were constructed, 
and of whether percolating water left depositional traces. This kind of investigation, which 
has rarely if ever been undertaken in Hawai’i in the past, must involve interdisciplinary 
collaboration between archaeology and geomorphology/hydrology, because neither 
discipline in and of itself controls all of the methods necessary to interpret such complex 
features. 

In an attempt to gather additional information to address these hydrological questions, the 
work will require the excavation of Site AWF-180/546, Feature D, terrace; Site AWF- 359/ 
488 6906 Features GGG and HHH, terraces; and AWF-2010 RRR 7021, Features A, B, 
and D. 

Formal Field System Features 

Until recently no formal agricultural field systems had been identified on Maui Island, although 
extensive reticulate grids of field embankments and cross-cutting walls on Hawai’i Island (in 
Kohala, Kona, and Ka‘ū districts) have been known since the late 1960s. The identification of a 
formal field system in Kaupō by Kirch et al. (2009) showed that Maui Island farmers were also 
engaged in this kind of highly intensive agricultural activity. Now, with the identification of 
remnant portions of such a regularized field system on the fringes of the sedimentary basin 
inland of the Puu Hōkūkano cinder cone, it is clear that such field systems must have been more 
widespread on Maui than has been previously realized. 

These kinds of formalized field systems with reticulate grids of planting areas are of interest not 
only because they reflect a kind of intensive agricultural production upon which the late pre-
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Contact Hawaiian archaic states depended for their economic basis, but because they imply a 
level of formal control and management above what would be required strictly for agronomic 
reasons. That is to say, the regular spacing of field embankments, cross-cut by trails or other 
boundary divisions, appears to reflect the imposition of social and political controls on 
production and, more importantly, on the extraction of surplus. 

The remnants of this field system will be carefully recorded and investigated, following 
essentially the same methods proposed, including a combined archaeological-geomorphological 
methodology. The various surface features making up this system are subtle, as the inventory 
team was well aware—often they can only be clearly discerned in the low-angle light of late 
afternoon. Thus high-precision three-dimensional mapping will again be important to thorough 
document these features. 

A subsurface investigation will also be required to address the critical questions of when this 
system was constructed, and of how it functioned. Linear trenching will be conducted across the 
apparent field embankments and intervening cultivation plots, as has been carried out in similar 
investigations of field systems on Hawai’i Island by the Hawai’i Biocomplexity Project (Vitousek 
et al. 2004; Kirch, ed. 2010). It is likely that remnant original soil horizons should be preserved 
under the field embankments, which will need to be carefully sampled. Such remnant soil 
horizons could provide carbonized organic materials with which to date the time of initial field 
system construction, and may also contain plant and other organic remains (such as endemic 
terrestrial gastropods) that could yield important evidence of initial environmental conditions 
prior to field system construction. Moreover, following methods developed by the Hawai’i 
Biocomplexity Project, it may be possible to compare the nutrient status of original soils 
preserved within field embankments with cultivated soils in the intervening plots, in order to 
achieve a quantitative estimate of the extent to which intensive cultivation over an extended 
period had an effect on nutrient availability. Such data would be extremely important to the 
ongoing efforts to understand how surplus production and extraction was affecting the rise of 
archaic states in late pre-Contact Hawai‘i. 

Detailed mapping and selective excavation of the field system terraces at Site AWF-423 through 
430 6910, Features B, C, D, R, T, and U will be conducted to address these research issues. 
These represent the most intact remnants of the field system including bermed terraces and 
water channeling features. 

There are no plans at this time to revive these dryland irrigation systems for demonstration and 
food production purposes.  

Comment SA 06-4: Proposed construction activities include filling lava tubes with structural 
materials in situations where archaeological resources are not known to be present (e.g. 
page 2-6). We suggest that the FEIS identify and assess the potential impact of 
structural fill on other lava tube resources, such as lava tube association with dryland 
irrigation systems, hyporheic biota, and site-to-regional scale drainage patterns. For 
example, filling lava tubes that serve as conduits for stormwater conveyance could result 
in the blockage and surfacing of formerly subsurface drainage flows, with associated 
increases in soil erosion and receiving water sedimentation. 
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Response SA 06-4: Water has not been observed in the lava tubes identified for potential structural 
fill. Stormwater in this area generally flows on the ground surface. 

Comment SA 06-5: We join other reviewers in questioning how groundwater resources 
developed as a source for construction-phase dust control would be allocated for post-
construction use. Area residents have expressed interest in obtaining energy supply 
benefits from the proposed project, and we suggest that the FEIS also identify and 
evaluate how alternative water supply options could contribute to long-term water and 
food security for the surrounding community. 

Response SA 06-5: Auwahi Wind met with Maui County Department of Public Water Supply on 
May 5, 2011 to discuss several options about sources of potable and non-potable water for use 
during construction and operations of the project. See the enclosed copy of Section 3.5.3.2 of 
the EIS which addresses the various water source options. The comment regarding area 
residents obtaining energy supply benefits is addressed in the enclosed copy of Section 2.2.2.3 of 
the EIS.  

Comment SA 06-6: If water would be trucked in for construction-phase dust control, we 
suggest that the projected routes and trip characteristics be added to a master table that 
summarizes potential traffic impacts for the proposed project. However, we also suggest 
that FEIS discuss in greater detail how the remote nature of the WTG sites and the 
direction of prevailing winds might serve to reduce dust control requirements and 
project water demand. In any case, we recommend that the contractors obtain reuse 
water from Maui wastewater treatment facilities for this purpose. 

Response SA 06-6: The project route and number of vehicles for trucking water to the project site is 
described in Section 3.9.3.2. The preferred options for trucking water would be to utilized non-
potable water from Mākena Resort (brackish water wells). This alternative is preferred as it is 
using a non-potable water source and minimizing traffic impacts in Wailea and Mākena and Kula 
Highway. The next best alternative is to utilize potable water from DWS located at the base of 
Pāpaka Road as this option minimizes traffic impacts also. Water trucks will apply water as 
needed to reduce fugitive dust. Although R1 water is availabe at the Kihei Wastewater 
Reclamation Facility, utilizing this R1 water would increase impacts to traffic along Wailea and 
Mākena.  

Comment SA 06-7: We suggest that the tabulation of potential impacts to threatened or 
endangered wildlife species (page 3-70) be expanded to provide a centralized 
summation of the relationships between requested take, estimated populations, and 
cumulative impacts. Given the growing number of wind farm proposals on Maui and 
statewide, we suggest that it would be useful to compile this information on an island-
by-island and statewide basis, in order to provide a stronger basis for evaluating (1) the 
cumulative impacts of wind farm development on threatened and endangered wildlife 
species, and (2) the relative contribution of each existing and proposed project to the 
cumulative requested take for all projects. 
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Response SA 06-7: Additional discussion has been added to the cumulative impacts section in 
Chapter 4 on the cumulative impacts of existing and foreseeable Maui wind energy projects on 
the Covered Species addressed in the HCP.  

Comment SA 06-8: Although the DEIS notes that “standard” BMPs will be used to control 
erosion, manage stormwater, and protect water quality, we suggest that the FEIS 
consider the possibility that “superior” rather than “standard” practices may be 
necessary to provide adequate mitigation in some circumstances. For example, the 
ripping, bulk removal, blasting, and filling of project areas (e.g. page 2-1), combined 
with grading and compaction to minimize erosion (e.g. page ES-12) would result in 
additional sediment sources, higher erosive forces, and more challenging management 
situations that may not be fully reflected in the existing drainage analysis and mitigation 
planning. The presence of dirt roads onsite, combined with the amount and type of 
traffic that would be expected during construction, raises particular concerns about the 
potential impact of construction phase traffic upon receiving water quality within and 
adjacent to the project area. Previous research by the University of Hawai‘i has shown 
that dirt roadways on plantation lands function exceptionally well as both a source area 
and transport mechanism for polluted stormwater runoff. Therefore, we suggest that the 
FEIS provide additional information about the impaired receiving waters that would be 
affected by the proposed action, in order to explain how reductions in pollutant loading 
would be achieved during both the construction and postconstruction phases of the 
project. For example, what measures would be used to reduce pollutant loading 
associated with roadway construction and increased traffic along the south shore of West 
Maui? The FEIS should identify the coastal waters along the construction access route 
that are listed as water quality impaired by the Hawai‘i Department of Health, and 
discuss how this could affect water quality protection requirements along coastal road 
construction segments and for project-wide culvert installation. 

Response SA 06-8:  

a) Section 3.5.3.2 of the EIS, Hydrology and Water Resources, Construction Impacts, was 
revised to include a additional information on drainage and BMPs that would be 
implemented to protect water quality in and downstream of the site. For details, please see 
the enclosed copy of Section 3.5.3.2 of the EIS. 

b) Please note that the construction access route does not overlap with West Maui’s southern 
shores.  

We reviewed the list of 303(d) Impaired Waters for Maui and determined that only one impaired 
water, Kulanihakoi, is crossed by the Project along the construction access route south of Kihei 
along Pi‘ilani Highway. This water is impaired by turbidity and nutrients, among others (USEPA 
2011.) No construction activities will occur in this water, and construction traffic along this 
route is consistent with current use. Because the project would conduct construction activities in 
accordance with the NPDES permit, and would file a Construction Best Management Practices 
Plan with the Department of Health, no impacts are expected to occur as a result of the Project. 
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USEPA. 2011. Hawai‘i Impaired Waters and TMDL Information. Availble online at 
http://iaspub.epa.gov/waters10/attains_waterbody.control?p_list_id=HI-MAUI-
KIHEI%20COAST-KULANIHAKOI. Last updated May 27, 2011. 

Comment SA 06-9: We suggest that the DEIS provide a more quantified assessment of the 
impacts that could occur if the proposed project were decommissioned at the end of its 
20 year project life cycle. This could be accomplished by tabulating (1) the types and 
amounts of materials that would be removed from the project site, and (2), the proposed 
fate (disposal, reuse, recycling) and receiving location for each type of material. Re-
grading the project site to a pre-project condition, with the potential retention of access 
roads and drainage infrastructure, would present a new set of environmental 
management problems as the Auwahi Wind Energy team leaves the scene. Therefore we 
suggest that the FEIS provide additional information about how the impact and 
mitigation situation could change in this regard. 

Response SA 06-9: At the end of the operating life of the project, the project will either be 
repowered or the equipment will be removed and the site restored to its original condition 
within 2 years as contractually required in both the Land Lease with ‘Ulupalakua Ranch and the 
Power Purchase Agreement with Maui Electric. For modern wind farms, the scrap value of the 
equipment is substantially greater than the cost of decommissioning and removal, however, 
Sempra will provide either a parent guarantee or a letter of credit to support the 
decommissioning plan for the project. During decommissioning, the WTGs will be disassembled 
and removed from the site in essentially reverse order of the installation process using similar 
construction equipment. Foundations would be removed to a depth below grade. Roads would 
be left for use by the ‘Ulupalakua Ranch.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project.  

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4, 3.5.3.2 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011  TTEC-PTLD-2011-703  

Clyde Namu‘o 
Chief Executive Officer 
State of Hawai‘i Office of Hawaiian Affairs 
711 Kapi‘olani Boulevard, Suite 500 
Honolulu, Hawai‘i 96813 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Namu‘o: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment SA 07-1: OHQ requests an additional 30-days in order to perform a more 
thorough review, and provide additional comments as needed, in fulfilling its due 
dilligence and fiduciary responsibilities under law. 

Response SA 07-1: Auwahi Wind has continued to accept comment letters beyond the close of 
comment period. Auwahi Wind will continue to coordinate with OHA to address its concerns 
about the proposed Project.  

Comment SA 07-2: OHA staff is interested in meeting with project archaeologists and 
possible NHOs to assess its feasibility of further excavation/testing. 

Response SA 07-2: Thank you for meeting with us on May 4, 2011.  

Comment SA 07-3: it is reasonably foreseeable that Auwahi Wind Farm will be a component 
of the HIREP-Wind in serving the Hawai’i Clean Energy Intiative’s (HCEI) of 
achieving 70 percent clean energy by the year 2030, then we anticipate compliance with 
regulations along the lines currently under development in the Programmatic 
Environmental Impact Statement (HIREP-Wind PEIS) process.  

Response SA 07-3: The Auwahi Wind Farm project is not part of the HIREP-Wind Project. The 
Auwahi Wind Farm would provide power directly to MECO's Maui Island grid. 
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We appreciate the input provided and will be including a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011                   TTEC-PTLD-2011-704 

Russell Tsuji 
Administrator 
State of Hawai‘i Land Division 
P.O. Box 621 
Honolulu, Hawai‘i 96809 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Tsuji: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment SA 08-1: I reviewed the DEIS and the determination that some actions have "less 
than significant impact" and the conclusion of "no significant impact" for this project is 
not appropriate. 

Response SA 08-1: We respond to your specific concerns in this response letter.  

Comment SA 08-2: There were several decisions as to which of the three windmill types 
described will be used for the project. The kind of windmill will impact the Final site 
plans. 

Response SA 08-2: Auwahi Wind has decided to use the Siemens 3.0 MW turbines and this 
information has been updated throughout the EIS. The resource sections in chapter 3 of the EIS 
have been updated to reflect the reduced impacts associated with 8 versus 15 turbines. 

Comment SA 08-3: The traffic plan for construction and maintenance of this project should 
be much more comprehensive. It assumes that bidders will be able to transport all of the 
windmill parts…there is no plan when road upgrades, expansion, and island removal 
will occur. 

Response SA 08-3: Early planning for this project included outreach to contractors, and at least one 
respondent indicated it could provide all transport trucks necessary for the Project (Black and 
Veatch 2007). As applicable, worksite traffic control plans/devices will conform to Manual on 
Uniform Traffic Control Devices for Streets and Highways, 2003. Auwahi Wind will coordinate 
the transportation route, traffic management plan and delivery scheduling of equipment and 
construction materials from Kahului Harbor to the project site with the Hawai‘i DOT 
Commercial Harbors District Managers and the Division of Highways. The enclosed copy of 
Section 3.9.3.2 of the EIS describes the contents of the traffic management plan. 
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Comment SA 08-4: With the tourist season, and and during weekend and holiday traffic, 
these roadway/highway improvements will significantly alter traffic flow and pedestrian 
uses including bikers, runners, and joggers. This study did not look at planned running, 
biking, or events such as the Xterra race or regular training. 

Response SA 08-4: The construction impacts associated with the Auwahi Wind Farm project will be 
short-term. Short-term delays to pedestrians and bicyclists may occur as over-length equipment 
and components are transported along the corridor, especially near urban intersections. Major 
deliveries will be scheduled during off-peak hours and coordinated with HDOT and Maui 
County DPW to minimize any inconvenience to the public. Police escorts for the WTG 
superload transport would help to warn pedestrians and bicyclists to pause and allow these loads 
to pass safely. During construction road dust will be controlled with watering trucks. Any severe 
road damage would be expeditiously repaired to prevent hazardous situations for pedestrians, 
bicyclists, and others using the road.  

The Xterra World Championship race is typically held on a Sunday, when there would be no 
construction traffic. Often, these types of races are held on weekends, which would not conflict 
with construction traffic. The traffic management plan will include provisions for coordinating 
construction traffic during any race event.  

Comment SA 08-5: The possible flooding pads of 8, 9, and 10 and “corrective actions” that 
will minimize flodding should be described. 

Response SA 08-5: With the selection of the Siemens 3.0 WTG, pads 08, 09, and 10 will no longer 
be constructed, and Flood Zone A is no longer affected by the proposed Project. Section 3.4.2.5 
of the EIS has been revised, and revised figure 3.4-5 demonstrates avoidance of the flood zone. 

Comment SA 08-6: During O&M a maximum of 794 gallons per day is needed, but the water 
source was not decided. 

Response SA 08-6: Section 3.5.3.2 of the EIS, Hydrology and Water Resources, Construction 
Impacts, was revised to include a discussion on the potential sources of water for the Project. 
For details, please see the enclosed copy of Section 3.5.3.2 of the EIS. 

Comment SA 08-7: It should also include potential decommissioning of the project and 
possible site restoration actions, costs and a proposed time table. Will the concrete pads 
be removed or a possible expansion in the future is proposed? 

Response SA 08-7: At the end of the operating life of the project, the project will either be 
repowered or the equipment will be removed and the site restored to its original condition 
within 2 years as contractually required in both the Land Lease with ‘Ulupalakua Ranch and the 
Power Purchase Agreement with Maui Electric. For modern wind farms, the scrap value of the 
equipment is substantially greater than the cost of decommissioning and removal, however, 
Sempra is willing to provide either a parent guarantee or a letter of credit to support the 
decommissioning plan for the project. During decommissioning, the WTGs will be disassembled 
and removed from the site in essentially reverse order of the installation process using similar 
construction equipment. Foundations would be removed to a depth below grade. Roads would 
be left for use by the ‘Ulupalakua Ranch.  
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Comment SA 08-8: Kahalui correct to Kahului. 

Response SA 08-8: The spelling error has been corrected. 

Comment SA 08-9: The discussion does not describe traffic peaks and vehicle use for the 
transportation route. How many vehicles (13-axle, semi-trailers, and other types) are 
being used for the project? How will they be integrated with traffic? It appears the 
concrete and aggregate truck deliveries should be planned and coordinated to minimize 
disruptions to the normal traffic flow. The timing of concrete deliveries and pours will be 
very critical in constructing pad footing. 

Response SA 08-9: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS. 

Comment SA 08-10: O&M activities would have "negligible effects" on harbor and have "no 
effect" on airport infrastructure or services. According to this report, wouldn’t most of 
the equipment be delivered to Kahului Harbor? 

Response SA 08-10: Only five regular operation and maintenance (O&M) staff will be needed 
during the operation phase. There will be no more than five round trips to and from the wind 
farm during this phase, with occasional additional trips for maintenance activities. Although 
maintenance equipment or materials may be required over the life of the Project, the need to 
replace WTG components is expected to be low, due in large part to the design features of the 
Siemens WTG.  

Siemens has a proven record of reliable performance over the longterm. In California, Siemens 
installed over 1,100 turbines between 1983 and 1990, with 97% still in operation today (Siemens 
AG 2009). The nacelle design of the Siemens 3.0 MW turbine is compact and lighter, and has 50 
percent fewer moving parts relative to other turbines of similar power generation capabilities. It 
does not require additional on-site assembly. These design features increase the function and 
reliability of the turbine. Turbine blades are made in one piece from fiberglass-reinforced epoxy 
resin in a single production step. As a result, there are no glue joints, which helps minimize the 
risk of environmental effects on the blade (Siemens AG 2010). For these reasons, the need to 
replace WTGs or WTG components is expected to be infrequent over the 20-year lifespan of 
the proejct. In the unlikely event that WTG replacement is required, replacement parts would be 
delivered and constructed to the Project site as described in the EIS, inclusive of obtaining 
necessary permits and coordinating with affected agencies. Therefore O&M activities are likely 
to have negligible effects on the harbor. The project is compliant with FAA regulations, and 
therefore, it will have no effect on airport infrastructure or services.  
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Comment SA 08-11: Will traffic lights be coordinated or adjusted to maintain maximum 
traffic flow? The public and agencies should be notified prior to transporting windmill 
parts. 

Response SA 08-11: Traffic will be managed to minimize to the extent practicable impacts on the 
public. These practices will be addressed by the project’s traffic management plan, a document 
that will be reviewed by HDOT prior to implementation. As applicable, worksite traffic control 
plans/devices will conform to Manual on Uniform Traffic Control Devices for Streets and 
Highways, 2003. Road closures and other modifications to roadways will be announced to the 
public prior to closure/modification.  

Comment SA 08-12: How long will it take for the road Pāpaka to be completed? Would parts 
of the transportation route need to be modified for possible flooding or freshnets that 
could wash away gravel roads? 

Response SA 08-12: It will take approximately one and one-half months to construct Pāpaka Road. 
The Project Stormwater Pollution Prevention Plan (SWPPP) establishes specific measures to 
minimize erosion during construction and operation. The existing road has endured a variety of 
weather-related events. There is no reason to believe the new road should be modified for 
possible flooding or freshets; it will be constructed in accordance with all rules and regulations 
for engineering practices. 

Comment SA 08-13: Three options were described to provide 25,000 gal/day for dust 
suppression and emergency fire suppression. There was no information on the depth or 
cost of an on-site well. 

Response SA 08-13: See response to comment SA 08-06.  

Comment SA 08-14: It would be helpful if more information would describe the direction 
drainage runoff flows in the project site and whether recharge, retention or vegetation 
areas could be used to minimize runoff impacts. 

Response SA 08-14: Section 3.5.3.2 of the EIS, Hydrology and Water Resources, Construction 
Impacts, was revised to include a additional information on drainage and BMPs that would be 
implemented to protect water quality in and downstream of the Project site. For details, please 
see the enclosed copy of Section 3.5.3.2 of the EIS. 

Comment SA 08-15: Please note that the project must comply with the rules and regulations 
of the National Flood Insurance Program (NFIP) presented in 44 CFR whenever 
development within a Special Flood Hazard Area is undertaken…Please be advised that 
44CFR indicates the minimum standards…Your community’s local flood ordinance may 
prove to be more restrictive and thus take precedence over the minimum NFIP 
standards. 

Response SA 08-15: With the selection of the Siemens 3.0 WTG, pads 08, 09, and 10 will no longer 
be constructed. The entire project lies within the Flood Zone X, which is assigned to those areas 
that are determined to be outside the 1 percent annual chance floodplain. 
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Comment SA 08-16: We recommend the use of BMPs for stormwater management to 
minimize the impact of the project to the existing area’s hydrology while maintaining 
on-site filtration and preventing polluted runoff from storm events. Stormwater 
management BMPs may earn credit towards LEED certification. 

Response SA 08-16: Standard stormwater BMPs will be implemented for stormwater management 
to minimize potential impacts to the area’s hydrology. These stormwater BMPs will be 
developed as part of the NPDES general permit and Construction Best Management Practices 
plan. 

Comment SA 08-17: We recommend the use of alternative water sources, wherever 
practicable. 

Response SA 08-17: Section 3.5.3.2 of the EIS, Hydrology and Water Resources, Construction 
Impacts, was revised to include a discussion on the potential sources of water for the Project. 
For details, please see the enclosed copy of Section 3.5.3.2 of the EIS.  

Comment SA 08-18: A Well Construction Permit is required before any well construction 
begins. 

Response SA 08-18: If a well is constructed, a Well Construction Permit will be obtained prior to 
the start of any well construction. 

Comment SA 08-19: A Pump Installation Permit is required before ground water is 
developed as a source of supply for the project. 

Response SA 08-19: A pump installation permit will be obtained if a well is constructed for the 
Project.  

Comment SA 08-20: An estimated 530 gpd potable water use will be required by the 
operation facility and a 50,000 gal tank for fire fighting and irrigation is proposed (no 
daily requirements mentioned). Due to potential contamination of ground water from 
accidental hazards, care should be taken when installing wind towers to seal potential 
conduits of contamination. Hazardous materials should be the subject of a containment 
plan prior to commencement of construction. 

Response SA 08-20: Auwahi Wind recognizes the potential impacts of accidental materials spills 
associated with construction or operations of the proposed Project. In section 3.5.3.2, we 
introduce the Spill Prevention and Countermeasures Control Plan (SPCC) that describes safe 
transport, handling, and storage of regulated materials such as fuels (e.g., diesel fuel, gasoline), 
lubricants, cleaning solvents, and paints. If applicable, considering the actual total storage 
capacity of oil and oil products kept on site during construction activity, a SPCC Plan will be 
developed and implemented for the construction of the Auwahi Wind Project. This plan will be 
in accordance with 40 CFR Part 112 and would address specific measures designed for the 
prevention of error in equipment failure during construction and control and recovery of any oil 
spill. 
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Section 3.10 of the EIS is dedicated to the topic of hazardous and regulated materials and 
wastes. This section describes the various plans and procedures that would remain in effect 
during construction and operations of the project, including a Hazardous Materials and Waste 
Management Plan (Section 3.10.3.2), as well as a Site Safety Handbook, as described in section 
3.15.3.2. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 3.5.3.2 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                      TTEC-PTLD-2011-705 

Patti Kitkowski 
District Environmental Health Program Chief 
State of Hawai‘i Department of Health 
54 High Street 
Wailuku, Hawai‘i 96798-2102 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Ms. Kitkowski: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment SA 09-1: National Pollutant Discharge Elimination System (NPDES) permit 
converage may be required for this project. The Clean Water Branch should be contacted 
at 808 586-4309 

Response SA 09-1: An NPDES permit application will be submitted to the State Department of 
Health (DOH).  

Comment SA 09-2: The noise created during the construction phase of the project may exceed 
the maximum allowable levels as set forth in HAR 11-46. A noise permit may be required 
and should be obtained before commencement of work.  

Response SA 09-2: If required, a noise permit will be obtained from the State DOH prior to the start of 
construction. 

Comment SA 09-3: It is strongly recommended that the Standard Comments found at 
http://Hawaii.gov/health/environmental/env-planning/landuse/landuse.html be 
reviewed and any comments specifically applicable to this project should be adhered to.  

Response SA 09-3: All applicable State DOH Standard Comments will be reviewed and adhered to 
throughout construction and operation of the Auwahi Wind Farm. 
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or portions 
thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 3020, 
Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 

 K1-70



SA 10-1

Comment Letter SA 10

K1-71



 

July 11, 2011                  TTEC-PTLD-2011-706 

Mr. Wilfred Nagamine 
Manager, Clean Air Branch 
State of Hawai‘i Department of Health 
P.O. Box 3378 
Honolulu, Hawai‘i 96801-3378 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Nagamine: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment SA 10-1: A significant potential for fugitive dust emissions exists during all phases 
of construction. We encourage the contractor to implement a dust control plan, which 
does not require approval by the Department of Health, and to comply with the 
provisions of Hawai‘i Administrative Rules, §11.60.1-33 on Fugitive Dust. 

Response SA 10-1: The Applicant’s contractor will implement a dust control program throughout 
the construction period. Thank you for the additional BMPs suggested in your letter, these will 
be considered. The Project will be in compliance with HAR 11-60.1-33 and all state and federal 
ambient air quality standards.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-707 

Mr. Glenn Okimoto, PhD 
Director of Transportation 
State of Hawai‘i Department of Transportation 
869 Punchbowl Street 
Honolulu, Hawai‘i 96813-5097 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Okimoto: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment SA 11-1: The applicant must consult with all the affected DOT Commercial 
Harbors District Managers (Maui & O‘ahu), where the shipment of such large 
equipment may impact harbor operations.  

Response SA 11-1: Auwahi Wind continues to coordinate with DOT Commercial Harbors District 
Managers (Maui and O‘ahu) regarding shipments of materials and equipment into Kahului 
Harbor. 

Comment SA 11-2: Mr. Louis Nobriga has replaced the DOT Harbors Division, Maui 
District Manager (Mr. Stephen Pfister) that was identified in our earlier letter STP 8.0103 
dated May 12, 2010. 

Response SA 11-2: Thank you for this updated information. 

Comment SA 11-3: The estimated maximum size (length, width and height) and weight of 
the truck when loaded with the rotors and other equipment and materials should be 
specified in the DEA.  

Response SA 11-3: These specifics would be identified by the transportation contractor, and would 
depend on the availability of each type of transport vehicle over the course of construction. A 
Moving Permit for oversized and overweight vehicles will be submitted to HDOT and DPW. 
The permit will specify the dimensions and weights of fully loaded transport vehicles. All loads 
delivered on public roads will be legal loads and will conform to bridge weight specifications. A 
revised project description was incorporated into Section 2.1 of the EIS.  

Comment SA 11-4: A permit is required from DOT Highways Division, Maui District Office, 
to transport oversized and overweight equipment/loads within the State highway 
facilities. Further, the applicant should also coordinate the transportation route, traffic 
management plan and delivery scheduling of equipment and construction materials 
from Kahului Harbor to the subject project site. 
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Response SA 11-4: The construction contractor will coordinate with DOT Highways Division Maui 
District Office to obtain oversized vehicle permits. The superloads will be transported over the 
highway system between 10 p.m. to 10 a.m. to avoid traffic impacts. A total of 56 superload 
round trips, occurring over a span of 8 days, will occur during the span of one month. The 
superloads will be staggered at 30-minute intervals for the seven superloads per day required to 
transport the components for each Siemens 3.0 wind turbine to the wind farm. Auwahi Wind 
continues to communicate and coordinate with HDOT Harbors Division regarding the 
proposed Project and will obtain the appropriate permits to deliver construction materials and 
equipment to the wind farm site. 

Comment SA 11-5: Any damage to State highway and harbor facilities caused by the hauling 
of equipment and construction materials from the State harbor facilities and along the 
State highway facilities shall be repaired to current State requirements at no cost to the 
State.  

Response SA 11-5: Any roads or infrastructure damaged from the proposed Project activities would 
be repaired and restored to existing conditions or better, at no cost to the State of Hawai‘i. The 
traffic management plan will identify measures to avoid hazards from the increased truck traffic 
and to minimize impact to traffic flow on local public roads and highways. A standard condition 
of the Moving Permit will be the immediate repair of any roadway damage caused by Project 
vehicles. 

Comment SA 11-6: The location of the generator-tie line crossing Kula Highway should be 
as perpendicular to the highway as possible. 

Response SA 11-6: To the extent practicable, the generator-tie line was aligned perpendicular to the 
crossing at Kula Highway. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011                   TTEC-PTLD-2011-708 

David Taylor 
Director 
County of Maui Department of Water Supply 
200 South High Street 
Wailuku, Hawai‘i 96793-2155 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Taylor: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment LA 03-1: The DEIS is considered incomplete for the following reason: for water 
needed during construction, operation, and maintenance of the project, a feasible source 
must be specified and assessed for feasibility. For example, if the applicant decides to 
use water from Mākena Resort, an agreement must be finalized; also should the 
applicant choose water from a well, a Well Construction and Pump Installation Permit 
must be submitted to the Commission on Water Resource Management.  

Response LA 03-1: Section 3.5.3.2 of the EIS, Hydrology and Water Resources, Construction 
Impacts, was revised to include a discussion on the potential sources of water for the Project. 
For details, please see the enclosed copy of Section 3.5.3.2 of the EIS.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Section 3.5.3.2 

cc: Mitch Dmohowski, Sempra 
Alicia Oller, Tetra Tech 
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July 11, 2011                   TTEC-PTLD-2011-709 

Joann Johnson Winer 
Director of Transportation 
County of Maui Department of Transportation 
2145 Kaohu Street 
David Trask Building Ste 102 
Wailuku, Hawai‘i 96793 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Ms. Johnson Winer: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment LA 04-1: In my capacity as Director of Transportation, we operate buses in the 
Kihei-Wailea area and we only ask that when moving heaving equipment or other 
vehicles through area that we be notified if traffic will be disrupted during our service 
hours.  

Response LA 04-1: You will be notified of the construction schedule and any disruptions to traffic 
during the service hours of the County of Maui Bus System.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon).  

Sincerely, 

Tetra Tech EC 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-710 

William Spence 
Planning Director 
County of Maui Department of Planning 
250 South High Street 
Wailuku, Hawai‘i 96793 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Spence: 

Thank you for providing comments from the Maui Planning Commission on the Draft EIS for the 
Auwahi Wind Project. We provide the following information regarding the comments noted. 

Comment LA 05-1: Provide a comparison of Kaheawa and other State of Hawai‘i wind farms 
to the proposed wind farm as to megawatts, benefits, wildlife take, etc. 

Response LA 05-1: The cumulative impacts analysis in the DEIS encompasses a reasonable 
geographic scope and range of past, present, and reasonably foreseeable future projects on Maui 
that potentially could result in cumulative effects to resources of concern. The draft EIS did not 
evaluate wind farms on other islands in the State of Hawai‘i, However, we have included a table 
in section 4.0 of the FEIS listing the existing and proposed wind farms in the State, and we have 
revised section 4.0 to include the Kaheawa and Kaheawa II wind farms on Maui. Potential 
environmental effects of the other wind farms have been/will be evaluated through the state 
environmental review process, and the appropriate plans/permits have been/will be 
prepared/obtained.  

Comment LA 05-2: Include detailed information on decommissioning and restoration of the 
project site should your company dissolve or the project end its useful life. Particularly to 
the financing of this effort. 

Response LA 05-2: At the end of the operating life of the project, the project will either be 
repowered or the equipment will be removed and the site restored to its original condition 
within 2 years as contractually required in both the Land Lease with ‘Ulupalakua Ranch and the 
Power Purchase Agreement with Maui Electric. For modern wind farms, the scrap value of the 
equipment is substantially greater than the cost of decommissioning and removal and therefore 
the wind project owner has a substantial incentive to remove the equipment, however, Sempra 
will provide either a parent guarantee or a letter of credit to support the decommissioning plan 
for the project. 
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Comment LA 05-3: Provide information on the effects of sea wind and salt air on the towers. 

Response LA 05-3: The wind industry has developed significant experience related to the operation 
of wind turbines in marine environments. Auwahi Wind has required that its turbine vendor 
include a special marine package and coated with a marine finish to withstand the corrosive 
effects of sea wind and salt air. The corrosion protection is attained by surface treatment for 
external surfaces and surface treatment in combination with climate control for internal parts 
and surfaces. The corrosion protection will be applied for externally & internally structure 
surfaces for turbine components.  

Comment LA 05-4: Discuss undergrounding the generator-tie line from the collection 
switchyard to approximately 200 feet mauka of Upcountry Pi‘ilani Highway. 

Response LA 05-4: Auwahi Wind initially considered but did not carry forward into the Project 
design the concept of undergrounding the generator-tie line for a number of reasons. Although 
permanent visual resource impacts would be reduced to some extent by burying the line, 
construction of the underground line would cause greater impacts to most resources, and the 
operation of the underground line would result in disadvantages associated with safety and 
reliability, land use, and maintenance as compared to an overhead line. These reasons are 
described in detail below. 

Installation of an underground line generally involves the following sequence of events: 1) right-
of-way clearing, 2) trenching/blasting, 3) laying and/or welding pipe, 4) duct bank and vault 
installation, 5) backfilling, 6) cable installation, and 9) site restoration. Underground installation 
of the generator-tie line would require the excavation of a continuous trench in which to install 
duct banks that would carry the electrical cables. Each line requires three separate cables, similar 
to the three conductors required for aboveground generator-tie line. They are not housed 
together in one pipe, but are set in concrete ducts or buried side-by-side.  

Ground Disturbance – It is estimated that the Auwahi generator-tie line would require a trench 
approximately 3 meters (10 feet) wide and 0.9 meter (3 feet) deep for its entire 15-kilometer (9-
mile) length, resulting in 5,550 square meters (60,000 square feet) of surface ground disturbance 
and 16,650 cubic meters (21,777 cubic yards) of cut. In addition, there would be underground 
and above ground structures associated with an underground line, including vaults and transition 
structures that would create additional disturbance. Vaults are concrete boxes, typically 3 meters 
(10 feet) high and 3 to 9 meters (10 to 30 feet) wide, buried at regular intervals along the 
underground construction route which provide access for splicing the cables during construction 
and for maintenance and repair of the cables during operation. Transition structures are vertical 
structure, typically 18 to 30 meters (60 to 100 feet) tall, required for underground cables less than 
345 kV to connect overhead to underground lines. Trenching in particular would result in 
greater impacts related to soils and erosion, biological and cultural resources than construction 
of an overhead line (see Sensitive Resources below) because substantial ground disturbance 
would occur along the length of the line, whereas disturbance associated with an overhead line is 
limited to the location of each pole.  

Additionally, a permanent corridor would have to remain clear of vegetation including trees and 
large shrubs with long roots that could interfere with the system. With an overhead line all 
vegetation outside of the safety clearance zones of the line would be restored. 
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Sensitive Resources – Construction of an underground line would result in additional impacts 
to sensitive biological and archaeological resources. Unlike an overhead line for which pole 
locations are some what flexible and can be adjusted to avoid sensitive resources, a trench 
required for an underground line has a larger footprint and less ability to shift to avoid such 
resources. Thus sensitive plants, including ‘iliahi (federal endangered) and ‘aiea (candidate for 
federal listing), as well as a number of other rare native species that were documented during 
botanical surveys within the generator-tie line, would potentially be affected by the construction 
of an underground line. Likewise, excavation of a trench would have greater potential to impact 
buried archaeological features than the proposed overhead generator-tie line, for which only 
minor excavation would occur for the installation of individual poles. 

Visual Resources – It is often assumed that following construction, visual impacts associated 
with an underground line would be negligible because the entire line would be out of sight. 
However, the above ground ancillary facilities associated with an underground line would be 
visible. The maintenance of a cleared right-of-way above the underground line to allow 
permanent access for repair and maintenance and to prevent root systems from interfering with 
the line would create additional visual impact. 

Land Use – During construction, special methods are needed to avoid mixing the topsoil with 
lower soil horizons and to minimize erosion during trench excavation. The placement of soils 
around an underground line may slightly change the responsiveness of surface soils to 
agricultural practices.  

Safety and Reliability – Although they are less susceptible to outages associated with 
environmental factors (i.e., wind and vegetation) than overhead lines, underground lines require 
more repair time and thus result in longer outages. Cable repair requires considerable time 
associated with locating and excavating the affected cable segment. In contrast, a fault or break 
in an overhead line can usually be located almost immediately. Underground lines also typically 
have a shorter life expectancy than overhead lines. 

Cost – The estimated cost for constructing underground lines ranges from 4 to 14 times more 
expensive than overhead lines of the same voltage and same distance. Costs and time associated 
with repairs for an underground line are also usually greater than for overhead lines. Therefore, 
construction and operating an underground line would be cost prohibitive.  

Operations and Maintenance – As noted above, operating problems or maintenance issues 
associated with underground lines require more time and resources and can result in additional 
disturbance, compared to overhead lines. Excavation of the line for repair would result in 
additional ground disturbance. 

Given the potential for increased significant environmental impacts associated with the 
construction and operation and maintenance of an underground generator-tie line, reliability 
concerns, and the high cost of this technology, undergrounding the generator-tie line was 
eliminated from inclusion in the Project during the design phase. 
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Comment LA 05-5: Change the wording in the visual resource section of the Draft EIS to 
state that the area in the vicinity of the windmill site does have visual value. 

Response LA 05-5: The text in Section 3.12.3.5 has been revised to state: There are points of interest 
or unique views along the section of Upcountry Pi‘ilani Highway near the site; travelers on the 
highway would have transient views of the WTGs and generator-tie line as they pass by the site. 
The visual impacts on Pi‘ilani Highway travelers would be mitigated by the reduction in the 
number of turbines from 15 to 8.  

Comment LA 05-6: Provide the capacity of the roads and bridges along the access route 
along with weights (pounds per square feet) of the trucks to be utilized. 

Response LA 05-6: Sempra has initiated discussions with the Hawai‘i DOT and Maui Department of 
Public Works regarding the transportation plan for the project. Maui County DPW confirmed 
that culverts along Wailea and Mākena are dsigned to withstand loads of 20 tons. Auwahi Wind 
will complete a culvert inventory report in coordination with DPW. The superload per axle 
weight is approximately 9-10 tons, well within the culvert design. If and where necessary, 
culverts will be reinforced utilizing methods such as temporary steel plates that span the culvert. 
The transportation contractor will coordinate with HDOT and Maui County DSA Engineering 
to obtain a Moving Permit for oversized and overweight vehicles. This permit requires a survey 
of the route to be completed that ensures the weight limit does not exceed the allowable load for 
roadways and bridges and no obstacles will interfere with free passage of the superload. This 
permit also confirms responsibility by Auwahi Wind to repair and damages to the roadway 
system. The Moving Permit will need to be approved by both DPW and the Police Department. 
All loads for the project will be highway legal and individual axle loads will be similar to those of 
tractor trailers currently supplying hotels in Wailea and Mākena. 

Comment LA 05-7: Explain the possible impacts from a large earthquake. 

Response LA 05-7: Structural aspects of the wind farm will be designed and constructed in 
accordance with governing local codes. For the Wind Turbine itself, the local codes will be 
considered in addition to the wind industry standards (International Electrotechnical 
Commission; International Standard 61400: Wind turbine design requirements). The 
International Building Code 2006 (IBC 2006) edition was selected by the County of Maui for 
this project. The IBC 2006 building code considers earthquake hazards as a lateral force on a 
structure cause by ground motion. The design basis ground motion is related to an earthquake 
with a 10 percent chance of being exceeded in 50 years. The base values of ground motion for 
analysis are taken from geophysical research compiled by the National Earthquake Hazards 
Reduction Program (NEHRP) which was established by the U.S. Congress when it passed the 
Earthquake Hazards Reduction Act of 1977. Various site specific parameters and building 
occupancy categories are used to modify the base ground motion values to fit the hazard 
category (possible loss of human life and interruption inconvenience to civil society) of the 
particular project structure.  
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According to data from the International Committee of the Japan Wind Power Association, no 
damage has been reported at any of the wind farm facilities operating in Japan from either the 
9.0 magnitude earthquake or tsunami that occured on March 11, 2011 (WWEA 2011). In fact, 
following the earthquake and tsunami, wind farms in Japan were asked to step up operations to 
make up for shortages (WWEA 2011).  

Comment LA 05-8: Provide a cross section view of the wind towers and the various bird 
flight paths as listed in Table 3.7-1 of the Draft EIS. 

Response LA 05-8: Data on flight paths are not typically collected as part of pre-construction avian 
point count surveys. Many of the species documented in Table 3.7-1 of the Draft EIS typically 
fly at flight heights below the turbine rotor swept area (RSA). The Hawaiian petrel, a species 
listed under the ESA and therefore not included in Table 3.7-1, is anticipated to fly through the 
RSA. To address potential impacts to this species, radar surveys were conducted in the wind 
farm to map flight paths and quantify risk of collision. These data are included in Appendix E of 
the project HCP. 

Comment LA 05-9: Consider the feasibility of transportation of the various tower parts by 
helicopter. 

Response LA 05-9: The transportation of tower components by helicopter was reviewed and 
analyzed to determine operational feasibility of this option. The limiting element for this option 
is the functional constraints of lift capacity of helicopters in the State of Hawai‘i. The Federal 
Aviation Administration (FAA) certifies helicopter operators who perform lift functions such as 
activities related to replacement of roof top mechanical equipment (FAA, May 11, 2011). 
According to the FAA, within the State of Hawai‘i, there is no certified helicopter operator who 
possesses equipment which has a lift capacity of greater than approximately 2,500 to 3,000 
pounds (1,134 to 1,361 kilograms). The wind turbine generator components exceed this lift 
capacity, as indicated in Table 1. 

Table 1. Siemens 3.0 MW Wind Turbine Generator Components Transport Weights 

Table 1. Siemens 3.0 MW Wind Turbine Generator 
Components Transport Weights 

Turbine 
Component 

Gross Weight 
(pounds) 

Gross Weight 
(kilograms) 

Nacelle 165,347 75,000 

Tower Base 135,937 61,660 

Tower Mid 119,667 54,280 

Tower Top 81,276 36,866 

Hub 64,595 29,300 

Blade  22,487 10,200 
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The potential to bring a larger helicopter to Maui specifically for constructing the Auwahi Wind 
Project was also considered. The largest heavy lift helicopter available in the U.S. is the Erickson 
Air-Crane S-64 that has a maximum lift capacity of 25,000 pounds (11,340 kilograms); this will 
only be able to lift the blades. The largest heavy lift helicopter is the Russian-built Mil Moscow 
MI-26 that has a maximum lift capacity of 44,080 pounds (20,000 kilograms); this also will only 
be able to lift the blades. Seeing as the other components still need to be transported by land, the 
helicopter transport for the WTG components was determined to be an inefficient method of 
transport for the superloads. 

Federal Aviation Administration, telephone conference with Flight Standards District Office, 
Honolulu, May 11, 2011.  

Comment LA 05-10: Consider the feasibility of transportation of the various tower parts by 
sea directly to the project site. 

Response LA 05-10: The ocean-based transport system for wind turbine generator parts would 
involve the use of a barge to transport the various components to a docking and off-loading site 
near the wind farm site such that trucking through urbanized areas would not be required. 
Construction of an off-loading ocean dock at the makai portion of the wind farm site assumes 
the following general parameters of construction: 

1. Shore-side improvements would include the construction of a new access road from the 
docking site to the wind farm site. This access road would also be used for construction 
access for dock improvements. Additional shore-side improvements are assumed to include 
staging areas for off-loading and areas for truck turnaround and parking. 

2. Ocean-side improvements would include the installation of dock supporting foundation and 
abutments, and an unloading platform. 

With these assumed improvements, the following permits are anticipated to be triggered:  
1. Special Management Area (SMA) Use Permit for shore-side construction within the SMA; 
2. Shoreline Setback Variance for shore-side construction within the shoreline setback; 
3. Conservation District Use Permit for work within the State Conservation District (i.e., work 

performed makai of the certified shoreline); 
4. U.S. Department of the Army Section 10 Permit (Section 10 of the Rivers and Harbors Act 

of 1899) prohibits the obstruction or alteration of navigable waters of the United Sates 
without a Department of the Army permit); 

5. If fill or dredged material is to be placed in the ocean in connection with the construction of 
the dock (e.g., supporting pier, concrete abutments, etc.), a Section 404 permit from the U.S. 
Department of the Army will be required (Section 404 of the Clean Water Act of 1972 
prohibits the discharge of dredged or fill material into waters of the United States, including 
wetlands, without a Department of the Army permit); 

6. A U.S. Department of the Army Section 404 permit application triggers the requirement for 
a separate Section 401 Water Quality Certification from the State Department of Health; and 

7. A U.S. Department of the Army 404 permit application also triggers the requirement for a 
Coastal Zone Management Consistency Review approval from the State Office of Planning. 
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In addition to the foregoing, both the Shoreline Setback Variance Application and Conservation 
District Use Application will need to be supported by a Chapter 343, Hawai‘i Revised Statutes 
environmental assessment or environmental impact statement. The environmental assessment 
would need to address impacts of the temporary docking system to the marine and terrestrial 
environments, to include marine biota, water quality, archaeological, and flora/fauna parameters. 

If permitting processes for the foregoing approvals were to be initiated at this point, the time 
required to complete the processes would likely extend the start construction date by 18 to 24 
months. In this regard, the regulatory requirements for implementing a transport by sea option 
would place the project beyond the implementation milestone requirements established by the 
purchase power agreement. 

Comment LA 05-11: Respond to concerns by various Wailea/Mākena individuals, 
community and home owners’ associations about the construction traffic issues 
throughout Wailea and Mākena. 

Response LA 05-11: The minutes of the meeting held on April 4 with Wailea Community 
Association are included in Appendix K of the EIS.  

Comment LA 05-12: Explain further the recommended treatments in Table 25 of the 
Archaeological Inventory Survey. 

Response LA 05-12: Most of the sites and features that have been recorded will require no further 
work because they have been recorded in sufficient detail. All of the burial sites, potential burial 
sites and ceremonial sites have been recommended for preservation because of their cultural 
significance as well as their potential to yield important information to the history of Auwahi and 
more generally to the island of Maui. Selected sites have been recommended for additional work 
consisting of detailed mapping, selected excavations or aerial excavations. These sites were 
chosen for further investigations because they have the potential to address larger research 
questions that were developed in Section 8 of the AIS. 

Comment LA 05-13: Provide a description of the energy storage system and how it affects or 
can be utilized by Maui Electric Company (MECO). 

Response LA 05-13: The battery energy storage system (BESS) is designed to store 10 MW of 
energy and consists of batteries, inverters, step up transformers, and a control system to meet 
HECO performance requirements. MECO control system operators can send signals or 
commands to the BESS to adjust the voltage at the point of interconnection. Also, the operators 
can curtail wind farm output during low loading hours typically from 12 a.m. to 7 a.m. The 
BESS is designed to manage the ramp rate of wind power being injected into the MECO system 
to keep the ramp rate within specified limits. 

Comment LA 05-14: Provide a long-term operation/maintenance plan for the wear and tear 
of the towers over the life of the project. 
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Response LA 05-14: The plant will have onsite operators and may enter into an agreement with the 
turbine supplier for O&M services during the first few years for routine maintenance and 
occasional major overhauls. Operation of the proposed WTG would include a preventative 
maintenance program that would call for the WTG to be inspected and all major mechanical 
components, lubrication systems, gearboxes, generators, blades, electrical and transformer 
components, communication and SCADA components, and meteorological instrumentation to 
be serviced. Please see section 2.1.1.1 of the EIS for additional information.  

Comment LA 05-15: Discuss the possibility, or inability, of providing a larger wind farm to 
generate more megawatts of electricity 

Response LA 05-15: The wind resource at the Auwahi site could easily support a project well more 
than twice the size of this proposed 21 MW project. However, peak demand on Maui is 
approximately only 200 MW and can drop down to approximately 70 MW at night. As a result, 
Maui Electric is not able to accept additional intermittent wind power without risking the 
reliability and stability of the grid. In the future, larger batteries could potentially be used to 
increase the ability for the Maui Electric grid to accept even more intermittent wind and solar 
power.  

Section 2.2.2.6 of the EIS was revised to address this issue.  

Comment LA 05-16: Provide a response to all of the comments in Dick Mayer’s letter dated 
March 22, 2001 that was submitted to the Commission on March 22, 2011. 

Response LA 05-16: See attached response letter to Mr. Dick Mayer. 

Comment LA 05-17: Detail an emergency evacuation plan for the Mākena area in case of a 
road failure or closure caused by delivery of heavy equipment loads. 

Response LA 05-17: Sempra has initiated discussions with the Hawai‘i DOT and Maui Department 
of Public Works regarding the transportation plan for the project and intends to work with the 
agencies to fully analyze, inspect, and confirm the ability of the roads and culverts along the 
route to support the loads and detail an emergency evacuation plan for the Mākena area in case 
of a road failure or closure caused by delivery of heavy equipment loads. In the case of an 
emergency, the gated access to Pāpaka Road will be opened to provide an evacuation route from 
the Mākena area. Mākena Alanui Road is a County owned two lane road that dead ends at the 
south end of Mākena. Road closures are rare for this roadway. In discussions with Civil Defense, 
there are no County roadway systems that can be used to re-direct traffic in the event of a road 
closure of Mākena Alanui Road. However, Civil Defense in coordination with the Police 
Department will contact adjacent landowners during emergency evacuation situations for access 
to agricultural roads that will provide an alternative temporary roadway system away from 
immediate danger. In addition, Civil Defense will coordinate any long-term road closure 
situation to ensure health and safety measures are implemented and any needed supplies are 
delivered (by helicopter or other means) to remote areas.  
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Comment LA 05-18: Respond to the question about the tower poles being painted a different 
color than white so as to better blend into the environment. 

Response LA 05-18: Per Federal Aviation Administration (FAA) requirements, wind farms need to 
comply with conditions requiring white paint or a paint color similar to white for wind turbines. 
Structures are to be marked and/or lighted in accordance with FAA Advisory circular 70/7460-1 
K Change 2, Obstruction Marking and Lighting, with white or light grey paint and synchronized 
red lights - Chapters 4, 12 & 13 (Turbines). The white or light grey paint most often found on 
wind turbine units is the most effective daytime early warning device. Other colors, such blue, 
appear to be significantly less effective in providing daytime warning. Daytime lighting of wind 
turbine farms is not required, as long as the turbine structures are painted in a bright white color 
or light grey color most often found on wind turbines.  

Comment LA 05-19: Compare installation of the towers on the makai and mauka sides of 
Upcountry Pi‘ilani Highway as towers on the makai side as proposed will block ocean 
views and have a significant visual impact, while locating the towers on the mauka side 
of the highway could reduce those visual impacts. Also, calculate the number of towers 
necessary on either side of the highway to produce the same 21 megawatts of power. 

Response LA 05-19: Auwahi Wind installed 3 met towers on site and collected over 4 years of wind 
data. One met tower was sited above the Pi‘ilani Highway at 828 meters ASL (2,717 feet ASL) 
and 2 towers were sited below Pi‘ilani Highway at 473 meters ASL (1,552 feet ASL) and 175 
meters ASL (574 feet ASL). It was determined that windspeeds significantly decreased with the 
rise in elevation and distance away from the shoreline so it was decided to locate the project 
makai of Pi‘lani Highway. The average windspeed at the met tower closest to the ocean was 
more than 50% greater than that of the tower mauka Pi‘ilani Highway (9.2 meters per second 
versus 5.9 meters per second). Since power is proportional to the cube of windspeed, it would 
require 16 wind turbines sited mauka of Pi‘ilani highway to produce the same MWh amount of 
energy generated by only 8 wind turbines in the current design sited makai of Pi‘ilani Highway.  

In addition, the wind turbines in the current design are nearly 1 mile makai of Pi‘ilani Highway, 
while turbines mauka of Pi‘ilani Highway would be much closer to the road and significantly 
more visible. The installation of additional wind turbines would also be expected to increase 
impacts to both biological and and archeological resources because more wind turbines would 
require more roads and disturb a substantially larger area. More turbines would also have a 
potentially greater impact on birds and bats. 

For all of these reasons, it was determined that the best location for the project was makai of the 
upper Pi‘ilani Highway. The revised EIS addresses these issues in Section 2.2.2.1. 

Comment LA 05-20: Consult with Kapono‘ai Molitau about the ancient wind chants within 
the Auwahi region and include any comments in the Draft EIS. 

Response LA 05-20: Representatives from Sempra and the project team met with Kapono‘ai 
Molitau on May 5, 2011. A summary is provided in Section 3.8.2.3 of the EIS. The meeting 
notes are included in Appendix K of the EIS. 
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Comment LA 05-21: Show on a map some of the surrounding significant archeological sites 
so that it can be determined that these known sites are not impacted by the project. 

Response LA 05-21: Figures 6-11 and 12-29 of the AIS depict the locations of all of the 
archaeological resources found and recorded in Auwahi. 

Comment LA 05-22: Strengthen the mitigation measures listed in the Wildlife section of the 
Draft EIS. 

Response LA 05-22: As stated on page 3-82, 83, 84, and 85 Draft EIS, at the time of writing the 
Project HCP was being developed in cooperation with USFWS and DOFAW. Therefore, 
mitigation measures for wildlife presented in the Draft EIS provided a summary of the initial 
mitigation approach being considered for the HCP. Since that time, there have been many 
refinements to the HCP mitigation strategy. These updates have been incorporated into the EIS. 

Comment LA 05-23: Clarify the materials of the generator-tie line poles. It is assumed they 
would be of a wood material. 

Response LA 05-23: The generator-tie lines will be wood poles. 

Comment LA 05-24: Describe the type of lighting at the towers and facility buildings. 

Response LA 05-24: The lighting on turbines is used to avoid potential hazards in air navigation 
during the night. As mandated by the Federal Aviation Administration, wind farms need to 
comply with conditions stating lighting shall be used according to the accepted FAA lighting 
plan. As a condition, the structure is to be marked and lighted in accordance with FAA Advisory 
circular 70/7460-1 K Change 2, Obstruction Marking and Lighting, with white paint and 
synchronized red lights - Chapters 4, 12 & 13 (Turbines).  

The project plans to use downward facing exterior lighting on the Admin (O&M) Building, 
Battery Equipment Enclosure, and Electrical Buildings. The primary access door lights will be 
activated by motion sensors and the high intensity discharge (HID) lamp options are pulse start 
metal halide (PSMH) or high pressure sodium (HPS).  

Comment LA 05-25: Provide a summary and outcome of the meeting to be held on April 4, 
2011 with the citizens and associations of Wailea and Mākena. 

Response LA 05-25: The minutes of the meeting held on April 4 with Wailea Community 
Association are included in Appendix K of the EIS. 
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project.  

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                  TTEC-PTLD-2011-711 

Erik Frederickson 
Chair 
Maui County Cultural Resources Commission 
250 South High Street 
Wailuku, Hawai‘i 96793 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Frederickson: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment LA 06-1: Show that the developed portions of the project site will not affect 
reforestation efforts in the surrounding area.  

Response LA 06-1: As stated on page 3-47 of the Draft EIS, the Project has been sited so that it 
does not coincide with the Kanaio Natural Area Reserve or the Auwahi Forest Restoration 
Project. 

Comment LA 06-2: Provide a discussion of what would occur should bones be discovered 
during any of the grading/construction activities at the project site. 

Response LA 06-2: As described in Section 3.8.3.5 of the EIS, an archaeological monitor will be 
present during all ground-disturbing activities. If human remains are discovered, all construction 
activity in the immediate vicinity of the find will cease and SHPD staff will be notified as per 
HAR §13-300-40. The ultimate disposition of any discovered human remains will be decided by 
SHPD staff. Potential treatments of inadvertent discoveries include preservation in place and 
disinterment with reburial adjacent to the find spot. 

Comment LA 06-3: Describe what happens to the site and/or the structures after the 20 year 
lifespan of the project. 

Response LA 06-3: At the end of the operating life of the project, the project will either be 
repowered or the equipment will be removed and the site restored to its original condition 
within 2 years as contractually required in both the Land Lease with ‘Ulupalakua Ranch and the 
Power Purchase Agreement with Maui Electric. For modern wind farms, the scrap value of the 
equipment is substantially greater than the cost of decommissioning and removal, however, 
Sempra will provide either a parent guarantee or a letter of credit to support the 
decommissioning plan for the project. 

Comment LA 06-4: Calculate how much electricity is required to run the wind farm facility. 
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Response LA 06-4: The power consumption from the MECO grid at stand-by is approximately 8 
kilowatts (kW) per hour per wind turbine generator (WTG) or a total of 64 kW per hour for 
eight Siemens 3.0 MW WTGs. 

Comment LA 06-5: How much battery storage will be provided at the interconnect 
substation? If the wind stops blowing, how long can batteries supply electricity to the 
grid? 

Response LA 06-5: The battery energy storage system (BESS) is part of the new Auwahi 34.5/69 
kilovolt (kV) substation to be located about one mile east of MECO’s existing Wailea 69 kV 
substation. The BESS consists of batteries, inverters, step up transformers, and a control system 
to meet HECO performance requirements. The BESS is designed to manage the ramp rate of 
wind power being injected into the MECO system to keep the project’s ramp rate and other 
performance standards within specified limits. The BESS will smooth the fluctuations in wind 
power coming from the wind farm and allow the wind power output to be injected into the 
MECO electric system. The BESS will provide approximately 13.5 MW of power and 10 MWh 
of energy storage which could supply approximately 13.5 MW of electricity for 40 minutes if the 
wind stopped blowing. 

Comment LA 06-6: What tax credits will the Applicant receive for this project and how much 
money is the Applicant expected to make for this project? 

Response LA 06-6: Federal and state governments have enacted tax incentives to encourage the 
development of renewable energy projects because of their societal and economic benefits. 
Currently without these tax incentives, these projects would not be economically viable and 
would not be built, however the long-term goal of this tax policy is foster the growth of the 
renewable industry which will then drive down pricing and eliminate the need for tax incentives 
in the future. Over the past decade, this policy has been effective in substantially reducing the 
cost of wind and solar energy. The $140 million Auwahi Wind Project will qualify for the 30% 
Federal Investment Tax Credit and the Hawai‘i Investment Tax Credit (which will be capped at 
$500,000). The PPA outlines the cost to MECO for supplying wind energy to the island of Maui. 
The PPA provides a long-term fixed price for the energy. The Hawai‘i Public Utilities 
Commission and the Consumer Advocate are responsible for reviewing and approving 
wholesale and retail electricity rates included in the PPA. In regard to Applicant’s profitability 
the specific details of the PPA pricing for Auwahi and other wind projects in Hawai‘i can be 
found on the HPUC website at http://puc.hawaii.gov/. 

Comment LA 06-7: Provide a comparison of the benefits of the project to the community 
against the loss of visual and cultural impacts to the area. 
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Response LA 06-7: Auwahi Wind continues its outreach efforts with affected stakeholders to define 
its Community Benefits Package (CBP), which will be included as Appendix M of the Final EIS. 
Affected stakeholders include the County of Maui, the Univeristy of Hawai‘i-Maui College; 
Leeward Haleakalā Watershed Restoration Partnership; Ka ‘Ohana O Kahikinui (Kahikinui 
Homesteaders) and others. Some components of the CBP will include environmental and fiscal 
benefits, such as helping Hawai‘i meet its goal of reducing oil-derived energy by 40 percent; 
reducing GHG emissions; creation of temporary and permanent jobs; and improving road 
access to users of public roads associated with the construction access route. In addition, all 
confirmed burial sites, all probable burial sites, and the identified heiau are being preserved 
through engineering design changes to avoid these significant cultural resources. As part of the 
Habitat Conservation Plan, Auwahi Wind will fund the preservation and restoration of more 
than 150 acres of Hawaiian forest. Another component of the CBP is an informational and 
interpretive scenic overlook near the Auwahi Wind Farm site which will highlight the project 
benefits to Maui Island. Informational kiosks at the overlook will also present the rich cultural 
history and archaeological findings in the area. Other benefits are still under development with 
affected stakeholders. The CBP will study and consider funding for: a potable water well at the 
wind farm site for use by ‘Ulupalakua Ranch and Kahikinui Homesteaders, road improvements 
for Kahikinui Homesteaders, and individual renewable energy systems for Kahikinui 
Homesteaders. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-712 

David Goode 
Director of Public Works 
County of Maui Department of Public Works 
200 South High Street, Room 434 
Wailuku, Hawai‘i 96793 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Goode: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment LA 07-1: We would like the FEIS to provide additional information on the 
temporary road improvements at this intersection Wailea Ike Drive and Wailea Alanui 
Drive and the provisions that will be made to mitigate potential impacts. Please also 
include a discussion in the FEIS on the impacts and proposed mitigation (if needed) to 
the following: storm drainage facilities within the medians at Wailea Ike Drive and 
Wailea Alanui Drive: mature trees within the medians and along the road shoulders 
along Wailea Ike Drive, Wailea Alanui Drive and the Mākena Alanui Drive routes; 
underground golf cart crossing under Wailea Ike Dr.; traffic signals at the intersection of 
Wailea Ike Drive and Wailea Alanui Drive; pedestrian and bycycle traffic on Route 
Section 6: Wailea Ike Drive. 

Response LA 07-1: Modifications to the preferred construction access route between Kahului 
Harbor and the beginning of Pāpaka Road are minor and temporary, limited to minimal 
vegetation removal and temporary removal of three road-side signs, two monopole-mounted 
traffic lights located in medians, and one overhead light post. Medians and existing road features 
such as curbs would otherwise remain intact. Stormwater drainages would remain intact. 
Deliveries of oversized/overweight vehicles will be scheduled to the extent practicable during 
night-time hours to limit impacts to road and pedestrian traffic. Activities will be in compliance 
with the Hawai‘i DOT permit for overweight/oversize vehicles; Auwahi Wind will also adhere 
to Hawai‘i DOT’s Manual on Uniform Traffic Control Devices for Streets and Highways among 
other guidance documents.  
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At the intersection of Wailea Ike Drive and Wailea Alanui Drive, traffic lights and an overhead 
light post are proposed to be temporarily removed to allow oversized construction vehicles to 
turn left on Wailea Alanui Drive. This temporary removal will only be necessary to 
accommodate the wind turbine components, and is expected to be required for only eight nights 
over a one month period. The median itself would remain intact and so no modifications would 
be required.  

Auwahi Wind will work with Wailea Golf to reduce any potential impacts to the underground 
golf crossing at Wailea Ike Drive. 

The minor modifications to Wailea Ike Drive will not impact pedestrian and bicycle traffic.  

Comment LA 07-2: Figure 3.9-7 Representative Two-Lane Highway – Hana Highway at 
Dairy Road. We believe that this figure represents the intersection at Papa Ave and 
Puunene Ave (pg 3-118). Figure 3.9-9Representative Paved Local Road – Wailea Alanui 
Drive. We believe that this fugire represents the entrance to Mākena Golf Road off of 
Mākena Alanui Dr (pg 3-119). 

Response LA 07-2: Please see revisions in the enclosed copy of Section 3.9.3.2 of the EIS. 

Comment LA 07-3: Please review and update traffic signal information for the following: 
Route Section 4 has at least 2 traffic signals at this section; Route Section 5 has at least 9 
traffic signals at this section; Route Section 6 - A traffic signal is located at the 
intersection of Wailea Ike Drive and Wailea Alanui Drive; Route Section 7 - A traffic 
signal is located at the intersection of Wailea Alanui Dr. and Ho‘olei Circle. 

Response LA 07-3: Please see revisions in the enclosed copy of Section 3.9.3.2 of the EIS.  

Comment LA 07-4: As applicable, construction plans shall be designed in conformance with 
Hawai‘i Standard Specifications for Road and Bridge Construction dated 2005 and 
Standard Details for Public Works Construction, 1984, as amended. 

Response LA 07-4: As applicable, all construction plans will be designed in conformance with 
Hawai‘i Standard Specifications for Road and Bridge Construction dated 2005 and Standard 
Details for Public Works Construction, 1984, as amended. 

Comment LA 07-5: As applicable, worksite traffic-control plans/devices shall conform to 
“Manual on Uniform Traffic Control Devices for Streets and Highways”, 2003. 

Response LA 07-5: As applicable, worksite traffic control plans/devices will conform to Manual on 
Uniform Traffic Control Devices for Streets and Highways, 2003. 

Comment LA 07-6: The plans submitted for this project do not adequately show sufficient 
details to determine whether the project is compliant with building codes. We will 
review the project for building code requirements during the building permit application 
process. 
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Response LA 07-6: Auwahi Wind will submit detailed site plans to Maui County Department of 
Public Works prior to construction for its review and approval. The Project will be designed in 
accordance with current applicable building codes. The Maui County DPW has approved the 
use of the International Building Code (IBC) 2006 and the State of Hawai‘i building code 
amendments, for structural design provisions of the code for this project. 

Comment LA 07-7: Building Permit Nos. 2006/1939, 2006/2487 and 2006/2488 are still open 
and have had no inspections. Please contact Ernie Takitani at 270-7375 regarding any 
necessary coordination work in completing these inspections. 

Response LA 07-7: Building Permit Nos. 2006/1939 and 2006/2487 expired on June 2, 2011. A 
Final Inspection was completed in June 2011 for Building Permit No. 2006/2488. 

Comment LA 07-8: Oversized vehicle permits may be required. Please contact DSA 
Engineering at 270-7242. 

Response LA 07-8: The construction contractor will coordinate with Maui County DSA Engineering 
to obtain oversized vehicle permits. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Section 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011                   TTEC-PTLD-2011-713 

Gary Yabuta 
Chief of Police 
County of Maui Police Department 
55 Mahalani Street 
Wailuku, Hawai‘i 96793 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Yabuta: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment LA 08-1: Concerns regarding damage of public roadways with material deliveries 
has been addressed and it is suggested that a specific contact person with contact 
numbers be named in order to facilitate an expeditious repair for road damage that 
cause a safety condition in order to prevent hazardous situations for motorists, 
pedestrians or bicyclists. 

Response LA 08-1: The traffic managment plan will identify specific emergency contacts and phone 
numbers in the event that issues arise during construction.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-714 

Mr. William Spence 
Planning Director 
County of Maui Department of Planning 
250 South High Street 
Wailuku, Hawai‘i 96793 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Spence: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment LA 09-1: Please discuss the possibility of painting the windmill towers and blades 
a brown or yellow color to better match the surrounding hillside or a dark blue to match 
the ocean backdrop.  

Response LA 09-1: Per Federal Aviation Administration (FAA) requirements, wind farms need to 
comply with visibility standards to minimize the potential risk to aviation. Structures are to be 
marked and/or lighted in accordance with FAA Advisory circular 70/7460-1 K Change 2, 
Obstruction Marking and Lighting, with white or light gray paint and synchronized red lights - 
Chapters 4, 12 & 13 (Turbines). The white or light gray paint used on wind turbine units is the 
most effective daytime early warning device. Other colors, such as blue, appear to be 
significantly less effective in providing daytime warning. Daytime lighting of wind turbine farms 
is not required, as long as the turbine structures are painted in a bright white color or light off-
white color.  

Comment LA 09-2: Please be sure to discuss the possible mitigation measures to reduce the 
traffic impacts to these communities: such as re-routing traffic through Wailea 670 via a 
new gravel roadway, diverting some deliveries through upcountry highways, and 
limiting heavy traffic deliveries to times of the day with less impact to residents and 
tourists in the area and during months when Maui tourism is usually at its lowest. 

Response LA 09-2: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was revised 
to consider other alternative routes to access the proposed Project site. For details, please see the 
enclosed Section 2.2.2.4 of the revised EIS. 
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Additionally, Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, was 
revised to include two main routes; one that travels through Wailea and Mākena, and one that 
travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the EIS.  

Comment LA 09-3: please discuss the feasibility of placing the turbines and structures on 
the mauka side of the highway.  

Response LA 09-3: Auwahi Wind installed 3 met towers on site and collected over 4 years of wind 
data. One met tower was sited above the Pi‘ilani Highway at 828 meters ASL (2717 feet ASL) 
and 2 towers were sited below Pi‘ilani Highway at 473 meters ASL (1552 feet ASL) and 175 
meters ASL (574 feet ASL). It was determined that wind speeds significantly decreased with 
elevation and distance away from the shoreline so it was decided to locate the project makai of 
Pi‘ilani HighwayThe average wind speed at the met tower closest to the ocean was more than 50 
percent greater than that of the met tower mauka of Pi‘ilani Highway. As a s result, it would 
require more than 16 wind turbines sited mauka of Pi‘ilani  highway to produce the same 
amount of energy generated by only 8 wind turbines in the current design sited makai of Pi‘ilani  
Highway. In addition, the wind turbines in the current design are nearly 1 mile makai of Pi‘ilani 
Highway, while turbines sited makua of Pi‘ilani Highway would be much closer to the road.  

In addition, the turbines makua of Pi‘ilani Highway would be much closer to the road and 
significantly more visible. The installation of additional wind turbines would also be expected to 
increase impacts to both biological and archeological resources because more wind turbines 
would require more roads and disturb a substantially larger area. More turbines would also have 
a potentially greater impact on birds and bats. 

For all of these reasons, it was determined that the best location for the project was makai of the 
upper Pi‘ilani Highway.  

Comment LA 09-4: If you do plan on using a more efficient wind turbine so that only seven 
(7) towers will be needed rather than the fifteen (15) as shown in the Draft EIS, please 
update your visual analysis figures to reflect this difference to visual impacts. Also, if less 
towers will be used, is it possible to locate them further down slope to limit the visual 
impacts from the highway? 

Response LA 09-4: Please note that the project consists of 8 (not 7) WTGs. The visual analysis has 
been updated to reflect recent revisions in the Project design, as discussed in Section 3.13.3.5, 
and shown in Figure 3.13-3. 

WTGs regardless of physical location within the defined boundaries of the wind farm site would 
be visible from the highway. Moving the WTGs further down slope than the defined project 
boundary would substantially increase the amount of permanent disturbance due to the increase 
in access roads to the WTGs. This would also likely have additional impacts on cultural and 
archaeological resources as well. 
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Comment LA 09-5: Please confirm the access road material throughout the wind farm site 
providing access to the wind mills. If gravel road can be utilized, that is favored. If the 
road needs to be paved, we suggest the use of a darker colored pavement, like asphalt, 
rather than a lighter colored pavement, like concrete. The gravel or darker colored road 
would be less visible. 

Response LA 09-5: As stated in Section 2.1.1.2 of the revised EIS, all access roads used for 
construction and operations would have a gravel surface. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project.  

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: Revised EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011  TTEC-PTLD-2011-715  

Mr. William Spence 
Attention: Ms. Avelina Cabais 
County of Maui Department of Planning 
250 S. High Street 
Wailuku, Hawai‘i 96793 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Spence: 

We appreciate comments on the Draft EIS for the Auwahi Wind Project from County of Maui, 
Department of Planning, Zoning Administration and Enforcement Division. We provide the 
following information regarding the comments noted. 

Comment LA 10-1: The Auwahi Wind Farm not represented by MECO shall provide 1 
parking stall for the wind farm (public substation) and also a site plan showing the 
setback and height requirement shall be submitted to justify compliance with the height 
and setback requirements located in the Agricultural and Interim districts.  

Response LA 10-1: Parking will be available to authorized site personnel at the interconnection 
substation. Detailed site plans, including setback and height requirements, were submitted as 
part of the Special Management Area Use permit and the County Special Use permit submitted 
concurrently with the Draft Environmental Impact Statement to Maui Planning Department.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project.  

Sincerely, 

Tetra Tech EC 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
Alicia Oller, Tetra Tech 
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July 11, 2011                   TTEC-PTLD-2011-716 

Kyle Tamori 
Staff Engineer 
Maui Electric Company 
P.O. Box 398 
Kahului, Hawai‘i 96733-6898 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Tamori: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment CO 01-1: Due to the planned location of MECOs facilties, the customer shall 
maintain vehicle access to these facilities at all times. 

Response CO 01-1: Vehicle access for MECO to MECO’s side of the interconnection substation 
will be maintained at all times. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Section 3.5.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-717 

Charles Head 
General Manager 
The Fairmont Kealani 
4100 Wailea Alanui 
Wailea, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Head: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment CO 02-1: My concern is the impact that superload vehicles and heavy equipment 
will have on the streets and roadways in Wailea: physical wear and tear, noise, the time 
of day they will be travelling, increase in traffic, etc. 

Response CO 02-1: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS.  

Comment CO 02-2: Due to all the truck traffic we could potentially experience a decline of 
visitors which would have employment implications. 

Response CO 02-2: Tourism impacts are anticipated to be minimal, especially in the resort areas of 
Wailea and Mākena. The truck traffic on a maximum per day is anticipated to be approximately 
53 trucks with 7 of the trucks transporting the WTG (superloads) during off-peak hours likely 
between the hours of 10:00 p.m. and 10:00 a.m. The superloads will require eight total days to 
with 7 superload vehicles per day. The majority of the truck traffic on the maximum day will be 
concrete trucks that will be traversing Wailea and Mākena likely between the hours of 10:00 p.m. 
to 10:00 a.m. As with the superloads, the concrete trucks will be required at this level for a total 
of eight days to pour the foundations of the WTGs.  

Comment CO 02-3: I understand that there are alternate routes that could be utilized but it 
was decided that it was cost prohibitive. Please consider revisiting these alternate routes. 
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Response CO 02-3:  Cost was only one of many factors that were considered when identifying the 
best construction access route, whereby impacts to sensitive resources, the public, affected land 
owners and abutters, and constructability were evaluated. Section 2.2.2.4 of the EIS, Alternative 
Construction Access Routes, was revised to consider other alternative routes to access the 
proposed Project site. For details, please see the enclosed copy of Section 2.2.2.4 of the EIS. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July11, 2011                        TTEC-PTLD-2011-718 

Bill Countryman 
General Manager 
Wailea Beach Marriott Resort and Spa 
3700 Wailea Alanui 
Waliea, Hawai‘i 96753-8332 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Countryman: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment CO 03-1: The superload construction vehicles and heavy trucks through the Wailea 
resort through this ten month period would certainly be disruptive to all of the residents 
and businesses in the Wailea resort. 

Response CO 03-1: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, was 
revised to include two main routes; one that travels through Wailea and Mākena, and one that 
travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the EIS. 

Comment CO 03-2: I understand there are alternatives for the construction trucking route to 
urilize the corridor through Honua‘ula (Wailea 670) and Mākena and it should be given the 
appropriate time and consideration before this project is allowed to proceed. 

Response CO 03-2: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was revised to 
consider other alternative routes to access the proposed Project site. For details, please see the 
enclosed copy of Section 2.2.2.4 of the EIS. 
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the Auwahi 
Wind Farm Project. Should you wish to receive a copy of the Final EIS document or portions thereof, 
please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 3020, Honolulu, HI 
96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-719 

Sanford Skaggs 
Vice President 
Wailea Fairway Villas 
3950 Kalai Wa‘a, Bldg Q Box 12 
Waliea, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Skaggs: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment CO 04-1: We are concerned about the impacts on traffic and the streetscape that 
will result. We are particularly concerned that the increased traffic on the major 
thoroughfares will cause other vehicles to divert through our neighborhood… 

Response CO 04-1: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS.  

Comment CO 04-2: We support and urge you to…require the developer to construct and use 
a construction road along the future right-of-way for the extension of Pi‘ilani Highway 
through the site of the proposed Honua‘ula 670 project or another alternative that avoids 
the use of Wailea roads. 

Response CO 04-2: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was revised 
to consider other alternative routes to access the proposed Project site. For details, please see the 
enclosed copy of Section 2.2.2.4 of the EIS. 
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 
Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-720 

Thomas Goergen 
President 
Wailea Beach Villas Board of Directors 
3800 Wailea Alanui Drive 
Waliea, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Goergen: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment CO 05-1: Sempra Generation acknowledges the “possibility” of “temporary road 
improvements” at the intersection of Pi‘ilani Highway and Ike Drive as well as at the Ike 
Drive and Wailea Alanui intersection. It has been stated that they would remove 
apportion of the island on Ike Drive at the top and Bottom. Not to mention the damage 
to the roads themselves including damage to culverts that may not be realized 
immediately. And that’s just the physical issues. You must also consider the mental 
stress of residents and visitors along the route as these vehicles create a cacophony of 
noise as they throttle down the steep Ike Drive. 

Response CO 05-1: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS. A Moving Permit from Maui County DPW is required for oversize vehicles traveling on 
public roads. A standard condition of the Moving Permit will be the immediate repair of any 
roadway damage caused by Project vehicles. Please note that the project will not be tearing out 
intersections to accommodate the superloads; and superloads will only travel through these 
resort communities for a total of 8 nights during construction.  

Comment CO 05-2: …this project may seriously harm the economic viability of this 
successful community in the short term and long term. Wailea has weathered the 
economic storm well and is on its way to recovering, but with the impact of the Japan 
disaster on tourism looming, this construction traffic could stifle the recovery even 
further. This resort has spent a lot of energy and money to maintain its brand in the 
world-wide market and we are very concerned. Consider the potential lost revenues to 
hotels and condo rentals due to all the truck traffic, or employees being laid off due to 
the impact on tourism in the area. Consider the lost tax revenue. 
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Response CO 05-2: Tourism impacts are anticipated to be minimal, especially in the resort areas of 
Wailea and Mākena. The truck traffic on a maximum per day is anticipated to be approximately 
53 trucks with 7 of the trucks transporting the WTG (superloads) during off-peak hours likely 
between the hours of 10:00 p.m. and 10:00 a.m. The superloads will require eight total days to 
with 7 superload vehicles per day. The majority of the truck traffic on the maximum day will be 
concrete trucks that will be traversing Wailea and Mākena likely between the hours of 10:00 p.m. 
to 10:00 a.m. As with the superloads, the concrete trucks will be required at this level for a total 
of eight days to pour the foundations of the WTGs. 

Comment CO 05-3: Sempra has the opportunity to utilize the corridor through Honua‘ula 
(Wailea 670) and Mākena but decided it was “cost prohibitive” and determined that the 
permit process for that route didn’t fit into their “time constraints”. Bost of these 
reasons are hard to believe when Honua‘ula and Mākena are amiable to the extension of 
Pi‘ilani through their property to accommodate this project. This option would relieve 
the burden on the Wailea community and assist with the much needed extension of 
Pi‘ilani to eventually service Honua‘ula and Mākena Resort. 

Response CO 05-3: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was revised 
to consider other alternative routes to access the proposed Project site. For details, please see the 
enclosed copy of Section 2.2.2.4 of the EIS.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-721 

Betty Anderson 
President 
Mākena Surf Board of Directors 
4850 Mākena Alanui Road 
Kihei, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Ms. Anderson: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment CO 06-1: One concern is the fragile condition of the culverts under Mākena 
Alanui. The County road department knows only too well that sink holes have been 
developing under these culverts – the one in front of the Marriott took eighteen months 
for the county and Wailea to fix, and the one in front of the Kea Lani caused unsafe road 
conditions and traffic tie-ups for some time. 

Response CO 06-1: Sempra has initiated discussions with the Hawai‘i DOT and Maui Department 
of Public Works regarding the transportation plan for the project. Maui County DPW confirmed 
that culverts along Wailea and Mākena are dsigned to withstand loads of 20 tons. Auwahi Wind 
will complete a culvert inventory report in coordination with DPW. The superload per axle 
weight is approximately 9-10 tons, well within the culvert design. If and where necessary, 
culverts will be reinforced utilizing methods such as temporary steel plates that span the culvert. 
All loads for the project will be highway legal and individual axle loads will be similar to those of 
tractor trailers currently supplying hotels in Wailea and Mākena. A Moving Permit from Maui 
County DPW is required for oversize vehicles traveling on public roads. A standard condition of 
the Moving Permit will be the immediate repair of any roadway damage caused by Project 
vehicles.  

In regard to repairing road damage caused by the Project, Section 3.9.3.2 of the EIS, 
Transportation and Traffic, Construction Impacts, was revised to include Auwahi Wind’s 
responsibility to repair road damages. For details, please see the enclosed copy of Section 3.9.3.2 
of the EIS. 

Comment CO 06-2: The next issue is that of the noise and dirt to be generated from all 
those heavy trucks over a road that abuts our project and lies only about 50 feet from our 
Building “C”. We would essentially not be able to use that building during the Sempra 
construction period because of the dirt and noise.  
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Response CO 06-2: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS. 

Comment CO 06-3: There is the additional problem of the fact that, due to curves and hills 
at our gates, the speed limit is posted at 20 mph; if those trucks are coming down 
Mākena Alanui, then we would need a “flag person” or police man posted on the road at 
our property to enforce the speed limit for safety reasons during all hours the trucks 
would be transporting materials throughout the construction period (we have 5 
driveways that open on to Mākena Alanui from our property) from our property). 

Response CO 06-3: As part of its traffic management plan, Auwahi Wind will identify areas where 
traffic control and flaggers will be necessary at intersections to manage traffic flow and will 
determine when police escorts or pilot cars will be used during superload transport. Major 
deliveries will be scheduled during off-peak hours and coordinated with HDOT and Maui 
County DPW to minimize any inconvenience to the public. The superloads will be transported 
over the highway system between 10:00 p.m. to 10:00 a.m. to avoid traffic impacts. Please see 
the enclosed copy of Section 3.9.3.2 of the EIS for a revised discussion on potential traffic 
related construction impacts and proposed mitigation measures.  

Comment CO 06-4: If extending the Pi‘ilani Highway is not an acceptable solution to the 
issues I have raised above, I would encourage the Planning Commission to consider 
strongly using the Kula Highway. 

Response CO 06-4: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was revised 
to consider other alternative routes to access the proposed Project site. For details, please see the 
enclosed copy of Section 2.2.2.4 of the EIS. 

We appreciate the input provided and will include a copy of your letter in the EIS for the Auwahi 
Wind Farm Project. Should you wish to receive a copy of the EIS document or portions thereof, 
please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 3020, Honolulu, 
HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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April 21, 2011 

Comments regarding the Draft Environmental Impact Statement (DEIS) for Auwahi Wind 
Farm Project 

 To:  Applicant:                  Auwahi Wind Energy LLC, 101 Ash St, HQ 14,
          San Diego, CA 92101  Attn: Joan Heredia  (619) 696-1824 

                            jheredia@sempraglobal.com
MDmohowski@SempraGeneration.com

Accepting Authority:     County of Maui, Planning Commission / Department,  
 250 South High Street, Wailuku, HI 96793 planning@mauicounty.gov

     Attn:  Joe Prutch,  270-7512   joseph.prutch@mauicointy.gov
       Consultant:                   Tetra Tech EC, 737 Bishop Street, Suite 3020,

             Honolulu, HI 96813. George Redpath, 533-3366 
george.redpath@tetratech.com

            anna.mallon@tetratech.com
 Maui Consultant:          Munekiyo, & Hiraga, Inc. Wailuku, Hi  96793
     Attn:  Leilani Pulmano    leilani@mhplanning.com

Aloha,

Maui Tomorrow Foundation, Inc. appreciates the opportunity to offer comments on the 
proposed wind farm and strongly supports Maui’s transition to energy self-reliance utilizing 
solar, wind and other clean energy technologies. We have worked with the existing wind 
farm in Kaheawa since it was first proposed over a decade ago. We also applaud 
Ulupalakua Ranch and the Erdman family for their forward thinking in land preservation and 
energy generation.

We would ask that the Final EIS address the following areas: 

3.5 Hydrology and Water Resources 

We ask that the Final EIS indicate specifically the water source for the project during its 
construction phase. (Page 3-200 indicates 1,600 truck loads of water.) We ask for further 
information in the Final EIS on quantities of water needed in the manufacture of concrete so as to 
ascertain what will be taken from which of the island’s aquifers and how that will affect the Maui 
County water system.

1
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Page 3-34 states that Makena Resort may be a possible water source for the Auwahi project yet this 
development has yet to identify an adequate source of water for itself; please address this more 
specifically in the Final EIS.

It also state that there will be an on-site water well; please describe what will happen to the well 
after construction is completed and whether the water be available for area residents.  

3.9 Transportation and Traffic 
Construction Access Route

The construction route through the Wailea/Makena resort areas has been chosen over other 
alternative routes causing concern over traffic congestion and noise in an area heavily 
populated by both residents and visitors.  In discussions with Sempra Generation and 
Ulupalakua Ranch it has been suggested that, while “superloads” must travel the route 
selected, empty loads and other “legal” loads (numbering 8,000 passenger vehicles alone) 
could along Kula Hwy. to share the impacts of the construction period rather than putting the 
entire burden on South Maui communities.  Maui Tomorrow hopes that this plan to share the 
construction route is developed further in the Final EIS. 

3.9.3.2 Construction Impacts 
“Any roads or infrastructure damaged from the proposed Project activities would be repaired 
and restored to existing conditions or better.”

Three sink holes in the Wailea area have occurred in recent times with one taking 18 
months to be repaired.  As Wailea Alanui/Makena Alanui is the only road into and out of this 
area, we ask for more information in the Final EIS to assure the community that quick repair 
can take place if problems arise. 

We also ask that the County of Maui Public Works Department test how much weight 
culverts in the Wailea/Makena area can bear prior to project’s start.

One alternative route, the extension of Piilani Hwy through the proposed Wailea 670 and 
Makena Resort developments, while not chosen, has been back in community discussions 
of construction traffic impacts.  If this route is being reconsidered, it should be discussed in 
the Final EIS and updated archaeological review should be done of the corridor.  

On p. 3-118, Route Section 5: Pi’ilani Highway, the traffic analysis done by Black & Veatch 
(2007) states that there are only three traffic signals along the proposed route.  This is 
outdated information as there are currently eight traffic signals in the area.  Please update 
for the Final EIS. 

It is noted in 2.1.3.1 Transportation Plan that “Because most of the major turbine 
components are considered “superloads,” special transportation equipment would be 
required.”  Please provide information in the Final EIS on the weight-baring load of docks at 
Kahului Harbor, an aging facility in need of upgrades.   
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4.0 Cumulative Impacts 
 Table 4-1 - Piilani Highway/Wailea Ike Drive Road Widening Project

Under Cumulative Impacts it is stated that the construction of two additional lanes and 
related improvements on Piilani Highway from north of Kilohana Drive to Wailea Ike Drive  is 
scheduled to start in 2012.  As the construction loads for the Auwahi project are due to 
begin in spring 2012 and continue through fall 2012 it is imperative that communications 
with state Department of Transportation and Maui County’s Department of Public Works 
take place to confirm that the two projects will not be begin simultaneously as traffic delays 
and congestion would be severe. 

Biological Survey 

The proposed project is immediately adjacent to the Kanaio Natural Area Reserve (NARS), 
classified as highly protected public lands. The project’s potential impacts on the Kanaio 
NARS are not adequately discussed in the draft EIS. The biological survey needs further 
information since it only reflects plants and animals visible during dry months, in a period of 
drought conditions. The presence of the endangered Blackburn Sphinx moth should be 
further investigated since the site has both native aiea and wild tobacco plants, favored by 
the moth during its caterpillar stage, and in its adult stage, by the maiapilo.  These topics 
should be adequately covered in the Final EIS. 

The biological survey also needs discussion of how many native wiliwili, ohe makai, hao, 
‘alahe’e and other native trees and shrubs will be displaced by the proposed wind tower 
generators. These displacements should require a specific mitigation plan and funding to 
implement such a plan onsite.  We ask that the Final EIS provide details and a map. 

A precedent for this type of approach was set at Maui’s Kaheawa Wind Farm. There, 
volunteers with Maui Cultural Lands, a native plant restoration group, conduct regular access 
to restore native plants in areas impacted by past wind turbine construction. Maui Cultural 
Lands receives funding to support this program. The Kaheawa project also contributes to 
research and habitat restoration to enhance the survival of endangered birds and plants on 
and off site. The Final EIS should be specific about the expected loss of both individual and 
groupings of native plants as well as impacts to avian species.  It should include information 
on what type of remediation plan is being offered. 

Archaeological Inventory Survey 

The Archaeological Inventory Survey (AIS) portion of the Draft EIS is commendable in the 
depth of information it contains.  We would, however, ask for a few additional clarifications to 
help the public better understand the proposed project’s relationship to the site’s cultural and 
historic resources and the options for future mitigations. Please find our suggestions below: 

1.  Clarify how many archaeological “resources” were documented in the 2007 and 2010 field 
surveys, in each of the Areas of Potential Impact (APE) where reviews were done.

2.  Also state how many of the recorded sites will likely have no impacts by proposed 
construction; identify which will have some features impacted; and which are likely to be 
destroyed.
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Pieces of this information are found in various text and tables in the AIS, but a clearer 
presentation would benefit reviewers due to numerous sites involved. Gosser et al (1998-
2000) provided a table for features found in the Makena Resort area as part of Makena 
Resort’s supplemental AIS and data recovery work. 

3.  Please include a map showing the evolution of Ulupalakua Ranch from its beginnings with 
Nowlein’s lease, following with Torbert’s land grant, the Makee and Rose ranches, and into 
modern times. While the historic narrative covers these topics well, a visual showing the 
ranch lands from 1840’s to present would be beneficial. 

4.  A few data inconsistencies appear on pages 273 and 274 of the AIS. On p. 273 there is 
reference to 16 radio-carbon dates obtained from testing during the AIS process. On page 
274 the figure given is 14.  Also the ending sentence on p. 274, referring to figure 183 twice, 
may have been meant figure 183 for the first reference and figure 184 for the second. Figure 
185 on p. 277 would be more helpful if it listed the five Kahikinui ahupua’a reflected in the 
graph.

5.  On p. 283 water storage and management strategies of pre-contact inhabitants of Auwahi 
are discussed.  Please note studies by Conte, Dixon et al for the Department of Hawaiian 
Homes Lands in Kahikinui indicating a very different microclimate in the area between the 
2000 and 4000 ft. elevation during the 14th to 17th centuries.  They theorized that 
considerably more ground water was present in this area along with more abundant fog drip 
and rain. This would be a factor in the ability of the agricultural societies of that time to 
survive and flourish in Auwahi. This should be considered as an aspect of the natural 
environment in relationship to cultural practices. 

6.  Please clarify if archaeological survey teams surveyed the entire length of the generator- 
tie line corridor. On p. 18 (section 2.1.2) there is reference to “disparate portions” being 
covered between Highway 37 and the line’s north western terminus.

7.  Also clarify what is proposed for the existing utility road through Makena Resort 
connecting to Papaka Road and continuing on through Ulupalakua Ranch.  It appears that 
the AIS field survey was done only for the upper 2.1 miles where widening is proposed. Is no 
widening proposed for the lower section of the road running through Makena Resort lands 
mauka of the Makena North golf course? 

8.  If no widening is proposed for the makai section of the road, why are the related sites in 
the area, labeled “Makena 1 through 8,” characterized in Table 7 on p. 47 as being either “in” 
or “out” of the APE. Are these sites at risk of impact by future road construction? Have they 
been the subject of an accepted AIS with completed mitigation/preservation plan as required 
by the Chapter 6--E process?  Please discuss in both AIS and Final EIS. 

9.  Are sites 1949, 1950, 1951, 1952 the same sites documented by Bordner & Cox in 1982 
for Makena Resort North Golf Course study; re-documented by Cordy and Athens in 1985; 
and discussed in the 1998 study of Six Petition Areas in Makena Resort, done by Garcia & 
Assoc. and Sinoto?  If so, please identify them by their proper site numbers as previously 
assigned in the SIHP. If they are new sites, please add details on their discovery as well as 
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how they and the Papaka access road relate to the previously recorded sites in this area of 
Makena Resort. 

Garcia and Sinoto documented SIHP site 4382 (a seven feature complex with modified 
outcrops, mounds and terraces); site 4383 (four feature complex with enclosure, terraces and 
lava tube); site 4384 (five feature complex with walls and terraces); site 4385 (lava blister); 
site 4386 (an enclosure, wall and cairn) and site 4388 (a c-shape) all in the area immediately 
mauka of the existing jeep trail shown in figure 24 of the AIS, p. 61. Are any of these sites 
Makena 1 through 8? The descriptions in Table 7 could be similar. 

10.  Several sites along the Papaka Road route in the Makena area should have their 
proposed significance reviewed. The “Makena 5” wall segment needs review to determine if it 
is a section of the traditional Ka’eo ahupua’a boundary, defining the southern boundary of 
Grant 835 to Mahoe.  Papaka Road sites 2010-AA and 2010-BB appear to match the north 
and south mahele era boundaries of the mauka portion of Grant 1499:2 to Kalili.

Site 2010-CC appears to align with the southern boundary of Grant 1500:3 to Maluai. Site 
2010-Z, a complex of several features, appears to be in the immediate vicinity of Makena 
Resort site 1969, an agricultural complex with 225 features spanning a number of acres just 
makai of the Ulupalakua Ranch-Makena Resort boundary line. Site 2010-Z should be 
evaluated in relationship to this significant village site to see if it is connected. 

a. The level of scholarship in the AIS would be complemented by the inclusion of a map 
overlaying the Mahele era LCA and land grant boundaries over the GIS maps of 
cultural sites documented on the Auwahi project footprint. This would clarify the 
important distinction between historic ranching walls and land grant, or ahupua’a, 
boundary walls. 

b. We would urge the evaluation of the one heiau site proposed for possible destruction; 
site 359/488 feature II, not be based on the site’s appearance or state of preservation. 
Every attempt should be made to preserve all ceremonial features in the project area: 
heiau, ko’a, and family shrines, as well as important cultural features such as stepping 
stone trails and other traditional pathways. 

c. Please add elevations and recognizable features (roads, pu’u, etc.) to Figures 15 to 23 
(p. 52 to 56) for greater clarity as done on the maps in the Biological Survey section of 
the document. 

Figures 8, 9 and 10, showing segments of the APE for the generator transmission line 
corridor and Papaka Road corridor, should be double lines used to define the corridors in 
order to more clearly identify where the cultural sites are located in relationship to the 
proposed corridor.  Please discuss whether the location of the poles for generator 
transmission lines allow for further options for cultural site avoidance, or if a fixed route will 
be established and cleared. 

d.  The AIS on p. 36 refers to 29 features being documented in the proposed generator- 
tie line route. On p. 41 the AIS refers to 21 resources documented in that corridor; 
which is number is correct? 
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e. Lastly, the CIA for the Auwahi project interviewed knowledgeable individuals to 
determine if they felt there would be impacts to cultural sites and/or practices if the 
proposed project is built. In the public comments section, letters from native Hawaiians 
expressing concerns over the project’s impact to cultural sites and practices were 
included but none of these individuals were interviewed for the CIA. All were residents 
of the Kanaio-Ulupalakua or Kahikinui area.  As these residents are likely to be 
impacted by the proposed action please add their comments in the Final EIS. 

Maui Tomorrow Foundation thanks you for the opportunity to provide these comments and 
we hope they will be considered.

Sincerely,

Irene Bowie 
Executive Director 

55 N. Church St., Ste. A5, Wailuku, HI  96793  808.244.7570  www.maui-tomorrow.org 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-722 

Irene Bowie 
Executive Director 
Maui Tomorrow 
55 N. Church Street, Suite A5 
Wailuku, Hawai‘i 96793 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Ms. Bowie: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment CO 07-1: We ask that the Final EIS indicate specifically the water source for the 
project during its construction phase. (Page 3-200 indicates 1,600 truck loads of water.) 
We ask for further information in the Final EIS on quantities of water needed in the 
manufacture of concrete so as to ascertain what will be taken from which of the island’s 
aquifers and how that will affect the Maui County water system. Page 3-34 states that 
Mākena Resort may be a possible water source for the Auwahi project yet this 
development has yet to identify an adequate source of water for itself; please address this 
more specifically in the Final EIS. It also state that there will be an on-site water well; 
please describe what will happen to the well after construction is completed and whether 
the water be available for area residents.  

Response CO 07-1: Section 3.5.3.2 of the EIS, Hydrology and Water Resources, Construction 
Impacts, was revised to include a discussion on the potential sources of water for the Project. 
For details, please see the enclosed section 3.5.3.2 of the EIS. 

Comment CO 07-2: In discussions with Sempra Generation and ‘Ulupalakua Ranch it has 
been suggested that, while “superloads” must travel the route selected, empty loads and 
other “legal” loads (numbering 8,000 passenger vehicles alone) could travel along Kula 
Highway to share the impacts of the construction period rather than putting the entire 
burden on South Maui communities. Maui Tomorrow hopes that this plan to share the 
construction route is developed further in the Final EIS. 

Response CO 07-2: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed Section 3.9.3.2 of the EIS. 
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Comment CO 07-3: As Wailea Alanui/Mākena Alanui is the only road into and out of this 
area, we ask for more information in the Final EIS to assure the community that quick 
repair can take place if problems arise. We also ask that the County of Maui Public 
Works Department test how much weight culverts in the Wailea/Mākena area can bear 
prior to project’s start. 

Response CO 07-3: Sempra has initiated discussions with the Hawai‘i DOT and Maui Department 
of Public Works regarding the transportation plan for the project. Maui County DPW confirmed 
that culverts along Wailea and Mākena are designed to withstand loads of 20 tons. Auwahi Wind 
will complete a culvert inventory report in coordination with DPW. The superload per axle 
weight is approximately 9 tons, well within the culvert design. If and where necessary, culverts 
will be reinforced utilizing methods such as temporary steel plates that span the culvert. All loads 
for the project will be highway legal and individual axle loads will be similar to those of tractor 
trailers currently supplying hotels in Wailea and Mākena. A Moving Permit from Maui County 
DPW is required for oversize vehicles traveling on public roads. A standard condition of the 
Moving Permit will be the immediate repair of any roadway damage caused by Project vehicles.  

In regard to repairing road damage cause by the Project, Section 3.9.3.2 of the EIS, 
Transportation and Traffic, Construction Impacts, was revised to include Auwahi Wind’s 
responsibility to repair road damages. For details, please see the enclosed Section 3.9.3.2 of the 
EIS. 

Comment CO 07-4: One alternative route, the extension of Pi‘ilani Highway through the 
proposed Wailea 670 and Mākena Resort developments, while not chosen, has been 
back in community discussions of construction traffic impacts. If this route is being 
reconsidered, it should be discussed in the Final EIS and updated archaeological review 
should be done of the corridor. 

Response CO 07-4: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was revised 
to consider other alternative routes to access the proposed Project site. For details, please see the 
enclosed Section 2.2.2.4 of the EIS. 

Comment CO 07-5: On p. 3-118, Route Section 5: Pi‘ilani Highway, the traffic analysis done 
by Black & Veatch (2007) states that there are only three traffic signals along the 
proposed route. This is outdated information as there are currently eight traffic signals 
in the area. Please update for the Final EIS. 

Response CO 07-5: The section has been updated to reflect the correct number of intersections 
along Route Section 5. Also, Appendix G of the Final EIS will contain the traffic studies 
conducted by Tri-Isle in 2008 and 2011. 

Auwahi Wind will conduct a traffic study prior to construction to re-verify height restrictions 
along the construction access route. It is common that a survey would need to be performed 
within 30 days of issuing transport permits, and such permits are only good for a relatively short 
period of time.  
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Comment CO 07-6: It is noted in 2.1.3.1 Transportation Plan that “Because most of the 
major turbine components are considered “superloads,” special transportation 
equipment would be required.” Please provide information in the Final EIS on the 
weight-baring load of docks at Kahului Harbor, an aging facility in need of upgrades. 

Response CO 07-6: Sempra has initiated discussions with Port of Kahului and confirmed that the 
transportation plan for the project is feasible. Kahului Harbor has successfully supported the 
delivery of turbines, material, and personal for the construction of 2 wind projects on Maui of 
similar scale to the Auwahi Wind Project. The pier load capacity on Pier 1C is 1000 pounds per 
square foot. To receive final approval to unload cargo, Auwahi Wind will provide the Harbors 
Engineering Department with all particulars of each type of cargo being loaded with all 
appropriate specifications for each type of cargo and cargo-handling equipment, i.e. cargo 
dimensions, total weight of cargo, type of truck, number of truck axles, length of truck trailer, 
etc. Wind turbines, blades, etc. were last unloaded in Kahului Harbor at Pier 1C in November 
2008 and in December 2008. During the previous 2 operations in November & December of 
2008, the cargo was unloaded directly from the ship onto the truck tractor's extended trailer and 
immediately transported off the facility. 

Comment CO 07-7: As the construction loads for the Auwahi project are due to begin in 
spring 2012 and continue through fall 2012 it is imperative that communications with 
state Department of Transportation and Maui County’s Department of Public Works 
take place to confirm that the two projects will not be begin simultaneously as traffic 
delays and congestion would be severe. 

Response CO 07-7: Representatives from Sempra and the project team have met with the Maui 
County DPW and Hawai‘i DOT offices to discuss the project, potential impacts, and proposed 
mitigation measures. Coordination with these and other agencies will continue as the project 
moves forward. Any conflicts with other projects will be resolved prior to the start of 
construction. 

Comment CO 07-8: The biological survey needs further information since it only reflects 
plants and animals visible during dry months, in a period of drought conditions. The 
presence of the endangered Blackburn Sphinx moth should be further investigated since 
the site has both native aiea and wild tobacco plants, favored by the moth during its 
caterpillar stage, and in its adult stage, by the maiapilo. These topics should be 
adequately covered in the Final EIS. 

Response CO 07-8: Additional botanical and invertebrate surveys were conducted in March and 
April 2011 to capture wet season conditions. Results from these surveys have been incorporated 
into the EIS, including additional detail on the presence Blackburn’s sphinx moth individuals, 
larvae, and eggs; native and non-native host plants (‘aiea and tree tobacco, respectively); and 
adult food plants (maiapilo).  
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Comment CO 07-9: The biological survey also needs discussion of how many native wiliwili, 
ohe makai, hao, ‘alahe‘e and other native trees and shrubs will be displaced by the 
proposed wind tower generators. These displacements should require a specific 
mitigation plan and funding to implement such a plan onsite. We ask that the Final EIS 
provide details and a map. 

Response CO 07-9: Maps of the locations of native plants documented during 2010 and 2011 
botanical surveys will be provided in the Biological Resources Survey report, Appendix D of the 
Final EIS. Native vegetation will be avoided where possible and for most species very few 
individuals occur within disturbance areas (one ‘ohe makai and two alahe‘e plants within the 
generator-tie line corridor; four hao and two alahe‘e plants along the construction access route). 
Section 3.6 of the EIS discusses the the presence and cultural significance of wiliwili. Native 
plant species will be included in the re-vegetation of disturbance areas and will also be planted as 
part of mitigation for impacts to the Blackburn’s sphinx moth. 

Comment CO 07-10: Clarify how many archaeological “resources” were documented in the 
2007 and 2010 field surveys, in each of the Areas of Potential Impact (APE) where 
reviews were done. Also state how many of the recorded sites will likely have no impacts 
by proposed construction; identify which will have some features impacted; and which 
are likely to be destroyed. 

Response CO 07-10: In 2007, 603 cultural resources were recorded. In 2010, 238 sites composed of 
1882 features were documented. It is difficult to determine at this time exactly how many sites 
will be impacted. For the archaeological survey, 40 meter wide corridors were surveyed for the 
access roads. The actual roads will only be 10.5 meters wide and the precise alignment within the 
40 meter wide corridor has not yet been established. 

Comment CO 07-11: Please include a map showing the evolution of ‘Ulupalakua Ranch 
from its beginnings with Nowlein’s lease, following with Torbert’s land grant, the 
Makee and Rose ranches, and into modern times. While the historic narrative covers 
these topics well, a visual showing the ranch lands from 1840’s to present would be 
beneficial. 

Response CO 07-11: Section 3.1 of the AIS provides a detailed historical background.  

Comment CO 07-12: A few data inconsistencies appear on pages 273 and 274 of the AIS. On 
p. 273 there is reference to 16 radio-carbon dates obtained from testing during the AIS 
process. On page 274 the figure given is 14. Also the ending sentence on p. 274, referring 
to figure 183 twice, may have been meant figure 183 for the first reference and figure 184 
for the second. Figure 185 on p. 277 would be more helpful if it listed the five Kahikinui 
ahupua‘a reflected in the graph. 

Response CO 07-12: The correct number of radiocarbon dates is 14. The AIS has been revised 
accordingly. Figure references and Figure 185 have been revised. 
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Comment CO 07-13: On p. 283 water storage and management strategies of pre-contact 
inhabitants of Auwahi are discussed. Please note studies by Conte, Dixon et al for the 
Department of Hawaiian Homes Lands in Kahikinui indicating a very different 
microclimate in the area between the 2000 and 4000 ft. elevation during the 14th to 17th 
centuries. They theorized that considerably more ground water was present in this area 
along with more abundant fog drip and rain. This would be a factor in the ability of the 
agricultural societies of that time to survive and flourish in Auwahi. This should be 
considered as an aspect of the natural environment in relationship to cultural practices. 

Response CO 07-13: It is possible that there was more frequent discharge in pre-Contact times 
when the forest line was significantly lower (and the water table higher as a result of dew drip 
precipitation), prior to the late nineteenth and twentieth century depredations of cattle and goats. 
Stock et al. (2003) present evidence that greater levels of fog-drip precipitation on the higher 
elevation slopes of Kahikinui in pre-Contact times may have fed perched springs and other 
water sources. Such springs and intermittent watercourses would have provided the main 
sources of surface water to the pre-Contact Hawaiian population of Kahikinui. The possible 
wetter conditions in the pre-Contact era would have had a positive influence on the traditional 
agricultural pursuits of the inhabitants of Auwahi.  

Comment CO 07-14: Please clarify if archaeological survey teams surveyed the entire length 
of the generator- tie line corridor. On p. 18 (section 2.1.2) there is reference to “disparate 
portions” being covered between Highway 37 and the line’s north western terminus. 

Response CO 07-14: The entire length of the generator-tie line corridor was surveyed for 
archaeological resources. 

Comment CO 07-15: Is no widening proposed for the lower section of the road running 
through Mākena Resort lands mauka of the Mākena North golf course? If no widening 
is proposed for the makai section of the road, why are the related sites in the area, 
labeled “Mākena 1 through 8,” characterized in Table 7 on p. 47 as being either “in” or 
“out” of the APE. Are these sites at risk of impact by future road construction? Have 
they been the subject of an accepted AIS with completed mitigation/preservation plan 
as required by the Chapter 6--E process? Please discuss in both AIS and Final EIS. Are 
sites 1949, 1950, 1951, 1952 the same sites documented by Bordner & Cox in 1982 for 
Mākena Resort North Golf Course study; re-documented by Cordy and Athens in 1985; 
and discussed in the 1998 study of Six Petition Areas in Mākena Resort, done by Garcia 
& Assoc. and Sinoto? If so, please identify them by their proper site numbers as 
previously assigned in the SIHP. If they are new sites, please add details on their 
discovery as well as how they and the Pāpaka access road relate to the previously 
recorded sites in this area of Mākena Resort. Garcia and Sinoto documented SIHP site 
4382 (a seven feature complex with modified outcrops, mounds and terraces); site 4383 
(four feature complex with enclosure, terraces and lava tube); site 4384 (five feature 
complex with walls and terraces); site 4385 (lava blister); site 4386 (an enclosure, wall 
and cairn) and site 4388 (a c-shape) all in the area immediately mauka of the existing 
jeep trail shown in figure 24 of the AIS, p. 61. Are any of these sites Mākena 1 through 8? 
The descriptions in Table 7 could be similar. 
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Response CO 07-15: The lower portion of Pāpaka Road does not need widening. 

The sites can be within the area of potential effect (APE) and still not be impacted because the 
APE surveyed area was a 40 meter wide corridor and only a 10.5 meter wide roadway will be 
required. Mākena Sites 2 through 8 are inside the APE and have been recommended for “no 
further treatment”. Mākena Site 1 is outside of the APE. The sites recorded are part of the AIS 
which was reviewed and approved by the SHPD on June 27, 2011.  

Site numbers assigned by the SHPD for the Auwahi Wind Farm project are new site numbers; 
therefore it is assumed that these are not the same sites recorded previously. 

Comment CO 07-16: Several sites along the Pāpaka Road route in the Mākena area should 
have their proposed significance reviewed. The “Mākena 5” wall segment needs review 
to determine if it is a section of the traditional Ka‘eo ahupua‘a boundary, defining the 
southern boundary of Grant 835 to Mahoe. Pāpaka Road sites 2010-AA and 2010-BB 
appear to match the north and south mahele era boundaries of the mauka portion of 
Grant 1499:2 to Kalili. Site 2010-CC appears to align with the southern boundary of Grant 
1500:3 to Maluai. Site 2010-Z, a complex of several features, appears to be in the 
immediate vicinity of Mākena Resort site 1969, an agricultural complex with 225 features 
spanning a number of acres just makai of the ‘Ulupalakua Ranch-Mākena Resort 
boundary line. Site 2010-Z should be evaluated in relationship to this significant village 
site to see if it is connected. The level of scholarship in the AIS would be complemented 
by the inclusion of a map overlaying the Mahele era LCA and land grant boundaries over 
the GIS maps of cultural sites documented on the Auwahi project footprint. This would 
clarify the important distinction between historic ranching walls and land grant, or 
ahupua’a, boundary walls. We would urge the evaluation of the one heiau site proposed 
for possible destruction; site 359/488 feature II, not be based on the site’s appearance or 
state of preservation. Every attempt should be made to preserve all ceremonial features 
in the project area: heiau, ko’a, and family shrines, as well as important cultural features 
such as stepping stone trails and other traditional pathways. Please add elevations and 
recognizable features (roads, pu’u, etc.) to Figures 15 to 23 (p. 52 to 56) for greater clarity 
as done on the maps in the Biological Survey section of the document. Figures 8, 9 and 
10, showing segments of the APE for the generator transmission line corridor and 
Pāpaka Road corridor, should be double lines used to define the corridors in order to 
more clearly identify where the cultural sites are located in relationship to the proposed 
corridor. Please discuss whether the location of the poles for generator transmission 
lines allow for further options for cultural site avoidance, or if a fixed route will be 
established and cleared. The AIS on p. 36 refers to 29 features being documented in the 
proposed generator- tie line route. On p. 41 the AIS refers to 21 resources documented in 
that corridor; which is number is correct? Lastly, the CIA for the Auwahi project 
interviewed knowledgeable individuals to determine if they felt there would be impacts 
to cultural sites and/or practices if the proposed project is built. In the public comments 
section, letters from native Hawaiians expressing concerns over the project’s impact to 
cultural sites and practices were included but none of these individuals were interviewed 
for the CIA. All were residents of the Kanaio-‘Ulupalakua or Kahikinui area. As these 
residents are likely to be impacted by the proposed action please add their comments in 
the Final EIS. 
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Response CO 07-16: Based on a study of our GPS data and the TMK information, it does not 
appear that site “Mākena 5” is a section of the Ka‘eo ahupua‘a boundary. Sites 2010-AA and 
2010-BB do not appear to match the north and south boundaries of Grant 1799:2. Site 2010-AA 
appears to be c. 50 me north of the south boundary of this Grant and site 2010-BB appears to 
be c. 25 m south of the north boundary of this Grant. 

 It does not appear that 2010-CC aligns with the southern boundary of Grant 1500:3. Site 2010-
Z does not appear to be associated with site 1969. 

Thank you for your suggestion regarding inclusion of an overlay map. Although it may 
compliment the AIS, the preparers’ professional opinion on an overlay map would not have 
added significant historic information to further interpret the area or the archaeological 
resources.  

Site 359/488 Feature II will not be destroyed. It is slated for preservation and a road has been 
re-designed to avoid this site.  

Figures will be revised to use a topographic map background rather that the aerial photograph 
background in the AIS.  

The 29 features cited on p. 36 (of the AIS) are for features in the generator-tie line corridor. 
Page 41 (of the AIS) is a map of a portion of Pāpaka Road. Table 6 (of the AIS) shows 21 
features along Pāpaka Road. All numbers are correct.  

The applicant held a special meeting with the ‘Ulupalakua-Kanaio-Kahikinui residents 
specifically on the archaeological and cultural impacts from the proposed project. The meeting 
was held on February 24, 2011. The president of Ka ‘Ohana O Kahikinui attended the meeting 
and expressed his appreciation for the detailed work done on the AIS and CIA. He also 
expressed appreciation for the re-design of the wind farm site to avoid archaeological sites. At 
that meeting, he did not express opposition to impacts on the archaeological sites. Please note 
that the CIA concluded that the Project does not impact access rights by Native Hawaiians.  

Comment CO 7-17: Ms. Bowie suggested the transmission lines be underground.  

Response CO 7-17: Auwahi Wind initially considered but did not carry forward into the Project 
design the concept of undergrounding the generator-tie line for a number of reasons. Although 
permanent visual resource impacts would be reduced to some extent by burying the line, 
construction of the underground line would cause greater impacts to most resources, and the 
operation of the underground line would result in disadvantages associated with safety and 
reliability, land use, and maintenance as compared to an overhead line. These reasons are 
described in detail below. 
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Installation of an underground line generally involves the following sequence of events: 1) right-
of-way clearing, 2) trenching/blasting, 3) laying and/or welding pipe, 4) duct bank and vault 
installation, 5) backfilling, 6) cable installation, and 9) site restoration. Underground installation 
of the generator-tie line would require the excavation of a continuous trench in which to install 
duct banks that would carry the electrical cables. Each line requires three separate cables, similar 
to the three conductors required for aboveground generator-tie line. They are not housed 
together in one pipe, but are set in concrete ducts or buried side-by-side.  

Ground Disturbance – It is estimated that the Auwahi generator-tie line would require a trench 
approximately 3 meters (10 feet) wide and 0.9 meter (3 feet) deep for its entire 15-kilometer (9-
mile) length, resulting in 5,550 square meters (60,000 square feet) of surface ground disturbance 
and 16,650 cubic meters (21,777 cubic yards) of cut. In addition, there would be underground 
and above ground structures associated with an underground line, including vaults and transition 
structures that would create additional disturbance. Vaults are concrete boxes, typically 3 meters 
(10 feet) high and 3 to 9 meters (10 to 30 feet) wide, buried at regular intervals along the 
underground construction route which provide access for splicing the cables during construction 
and for maintenance and repair of the cables during operation. Transition structures are vertical 
structure, typically 18 to 30 meters (60 to 100 feet) tall, required for underground cables less than 
345 kV to connect overhead to underground lines. Trenching in particular would result in 
greater impacts related to soils and erosion, biological and cultural resources than construction 
of an overhead line (see Sensitive Resources below) because substantial ground disturbance 
would occur along the length of the line, whereas disturbance associated with an overhead line is 
limited to the location of each pole.  

Additionally, a permanent corridor would have to remain clear of vegetation including trees and 
large shrubs with long roots that could interfere with the system. With an overhead line all 
vegetation outside of the safety clearance zones of the line would be restored. 

Sensitive Resources – Construction of an underground line would result in additional impacts 
to sensitive biological and archaeological resources. Unlike an overhead line for which pole 
locations are some what flexible and can be adjusted to avoid sensitive resources, a trench 
required for an underground line has a larger footprint and less ability to shift to avoid such 
resources. Thus sensitive plants, including ‘iliahi (federal endangered) and ‘aiea (candidate for 
federal listing), as well as a number of other rare native species that were documented during 
botanical surveys within the generator-tie line, would potentially be affected by the construction 
of an underground line. Likewise, excavation of a trench would have greater potential to impact 
buried archaeological features than the proposed overhead generator-tie line, for which only 
minor excavation would occur for the installation of individual poles. 

Visual Resources – It is often assumed that following construction, visual impacts associated 
with an underground line would be negligible because the entire line would be out of sight. 
However, the above ground ancillary facilities associated with an underground line would be 
visible. The maintenance of a cleared right-of-way above the underground line to allow 
permanent access for repair and maintenance and to prevent root systems from interfering with 
the line would create additional visual impact. 
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Land Use – During construction, special methods are needed to avoid mixing the topsoil with 
lower soil horizons and to minimize erosion during trench excavation. The placement of soils 
around an underground line may slightly change the responsiveness of surface soils to 
agricultural practices.  

Safety and Reliability – Although they are less susceptible to outages associated with 
environmental factors (i.e., wind and vegetation) than overhead lines, underground lines require 
more repair time and thus result in longer outages. Cable repair requires considerable time 
associated with locating and excavating the affected cable segment. In contrast, a fault or break 
in an overhead line can usually be located almost immediately. Underground lines also typically 
have a shorter life expectancy than overhead lines. 

Cost – The estimated cost for constructing underground lines ranges from 4 to 14 times more 
expensive than overhead lines of the same voltage and same distance. Costs and time associated 
with repairs for an underground line are also usually greater than for overhead lines. Therefore, 
construction and operating an underground line would be cost prohibitive.  

Operations and Maintenance – As noted above, operating problems or maintenance issues 
associated with underground lines require more time and resources and can result in additional 
disturbance, compared to overhead lines. Excavation of the line for repair would result in 
additional ground disturbance. 

Given the potential for increased significant environmental impacts associated with the 
construction and operation and maintenance of an underground generator-tie line, reliability 
concerns, and the high cost of this technology, undergrounding the generator-tie line was 
eliminated from inclusion in the Project during the design phase. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4, 3.5.3.2, and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011       TTEC-PTLD-2011-723  

Mr. Daniel Stark 
CEO 
Stark Foundations 
4528 Y Street 
Washougal, WA 98671 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Stark: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment CO08-1: In light of these concerns you may want to investigate the use of a new 
technology created by Stark Foundations that Burlington Northern / Santa Fe Trains 
(recently purchased by Warren Buffet) are using to quickly and securely build foundations 
for their towers and signs.  

Response CO 08-1: We evaluated the potential of utilizing the Stark Foundation design for the Auwahi 
project and determined that it would not be technically or commercially feasible. The wind turbines 
at the Auwahi site will be subject to substantial loads due to the high wind conditions at the site 
which makes an appropriate and proven foundation design even more critical. To our knowledge, 
the Stark Foundation system has not been utilized in any large-scale wind turbine application. In 
addition, based on our analysis, this foundation design would not result in any reduction in disturbed 
area or improvement in performance, schedule, or cost. Therefore, the technical and commercial 
risks of utilizing this design were determined to be unacceptable for the Auwahi project. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the Auwahi 
Wind Farm Project. Should you wish to receive a copy of the Final EIS document or portions thereof, 
please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 3020, Honolulu, HI 
96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-725 

Mr. & Mrs. Spaulding 
3300 Wailea Alalnui Drive 
Apt. 49A 
Kihei, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. & Mrs. Spaulding: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 01-1: As owners in Wailea, we are concerned about heavy traffic in the center 
of Wailea during a 10 month period of construction. We understand that during peak 
periods there will be as many as one vehicle per minute each day traveling along Wailea 
roads 5 days a week, and that many of these vehicles will be large heavy trucks.  

Response IND 01-1: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS.  

Comment IND 01-2: It is also apparent that some of these roads will need to be widened 
(damaged) to allow for superload trucks to navigate through our community. This will, 
without doubt, cause further damage to the streets in our community and largely stall all 
normal area traffic in the process. Wailea is a primary tourist magnet and income 
generator for Maui. This is one fine way to destroy Wailea as such a destination. 

Response IND 01-2: Tourism impacts are anticipated to be minimal, especially in the resort areas of 
Wailea and Mākena. The truck traffic on a maximum per day is anticipated to be approximately 
53 trucks with 7 of the trucks transporting the WTG (superloads) during off-peak hours likely 
between the hours of 10:00 p.m. and 10:00 a.m. The superloads will require eight total days to 
with 7 superload vehicles per day. The majority of the truck traffic on the maximum day will be 
concrete trucks that will be traversing Wailea and Mākena likely between the hours of 10:00 p.m. 
to 10:00 a.m. As with the superloads, the concrete trucks will be required at this level for a total 
of eight days to pour the foundation of the WTGs.  
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Comment IND 01-3: A graded dirt/gravel roadway extension of Pi‘ilani Hwy should be 
completed for traffic flow required for this project through what will someday become 
Honua‘ula (Wailea 670). This same path will need to be completed when Honua‘ula is 
finally underway, so why not get the rough grading done now – as part of the wind farm 
project. 

Response IND 01-3: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the EIS.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011                    TTEC-PTLD-2011-726 

Bob Whitsitt 
3100 Wailea Alanui Drive, Apt. 318 
Kihei, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Whitsitt: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 02-1: It makes NO SENSE to allow the project to use Wailea roads for all their 
construction traffic. The gridlock and damage to the roads created by the “SuperLoads” will 
be devastating to the community and stifle tourism. 

Response IND 02-1: A Moving Permit from Maui County DPW is required for oversize vehicles 
traveling on public roads. A standard condition of the Moving Permit will be the immediate repair of 
any roadway damage caused by Project vehicles. Section 3.9.3.2 of the EIS, Transportation and 
Traffic, Construction Impacts, was revised to include two main routes; one that travels through 
Wailea and Mākena, and one that travels on Kula Highway. For details, please see the enclosed copy 
of Section 3.9.3.2 of the EIS.  

Comment IND 02-2: There are other routes that can share the traffic load (i.e. Wailea 670). 

Response IND 02-2: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was revised to 
consider other alternative routes to access the proposed Project site. For details, please see the 
enclosed copy of Section 2.2.2.4 of the EIS. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the Auwahi 
Wind Farm Project. Should you wish to receive a copy of the Final EIS document or portions thereof, 
please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 3020, Honolulu, HI 
96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

  

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011                       TTEC-PTLD-2011-727 

Jeremy Butler 
SENT VIA EMAIL: jeremyb@rockisland.com 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Butler: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 03-1: I am very concerned about the amount of traffic through Wailea that will be 
generated by the Auwahi wind farm project. These huge loads will cause traffic hazards, 
congestion, and damage to the roads. 

Response IND 03-1: A Moving Permit from Maui County DPW is required for oversize vehicles traveling 
on public roads. A standard condition of the Moving Permit will be the immediate repair of any 
roadway damage caused by Project vehicles. Section 3.9.3.2 of the EIS, Transportation and Traffic, 
Construction Impacts, was revised to include two main routes; one that travels through Wailea and 
Mākena, and one that travels on Kula Highway. For details, please see the enclosed copy of Section 
3.9.3.2 of the EIS. 

Comment IND 03-2: The wind farm project should be required to create a construction road 
along the course of the Pi‘ilani extension. 

Response IND 03-2: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was revised to 
consider other alternative routes to access the proposed Project site. For details, please see the 
enclosed copy of Section 2.2.2.4 of the EIS. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the Auwahi 
Wind Farm Project. Should you wish to receive a copy of the Final EIS document or portions thereof, 
please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 3020, Honolulu, HI 
96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011   TTEC-PTLD-2011-728  

Linda Manry 
SENT VIA EMAIL: linda99x@gmail.com 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Ms. Manry: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 04-1: It is way beyond reasonable to expect the construction traffic for the 
Windfarm project to pass through Wailea. We are objecting, not because we are elitist, 
NIMBY-minded foks, but because what this traffic will do environmentally to the 
quality of life in Wailea will unbalance whatever good will come of having the windfarm. 

Response IND 04-1: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS.  

Comment IND 04-2: If you put at risk one the the best economic engines of Maui County 
by compromising air quality, traffic flow and noise pollution, you might just find that 
Maui will never need the extra energy offered by the windfarm, because Wailea tourist 
businesss might cease. It only takes a few bad commentaries on the internet nowdays to 
cause recreational travellers to alter their plans and go to other locales. 

Response IND 04-2: Tourism impacts are anticipated to be minimal, especially in the resort areas of 
Wailea and Mākena. The truck traffic on a maximum per day is anticipated to be approximately 
53 trucks with 7 of the trucks transporting the WTG (superloads) during off-peak hours likely 
between the hours of 10:00 p.m. and 10:00 a.m. The superloads will require eight total days to 
with 7 superload vehicles per day. The majority of the truck traffic on the maximum day will be 
concrete trucks that will be traversing Wailea and Mākena likely between the hours of 10:00 p.m. 
to 10:00 a.m. As with the superloads, the concrete trucks will be required at this level for a total 
of eight days to pour the foundations of the WTGs. 

Comment IND 04-3: Please take the time to consider carefully all the alternatives, and 
extend the end of Pi‘ilani Highway to accommodate this project. 
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Response IND 04-3: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the EIS. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-729 

Mr. & Mrs. Bean 
4955 Mākena Road 
Apt. #B202 
Mākena, Hawai‘i 96753-5409 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. & Mrs. Bean: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 05-1: The traffic (in the Wailea/Mākena area) would be horrendous. These 
trucks would destroy our roads and our community while discouraging tourist from ever 
returning to Wailea/Mākena in the future… What about the communities of Wailuku, 
Kula and Kahului? Do you think that this is a good project to be driving through those 
roads? We don’t. The roads now have more traffic than they can handle. 

Response IND 05-1: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS.  

Comment IND 05-2: The reason given by Sempra for using our roads is because it is “cost 
prohibitive”, but to whom? Obviously not to our community and way of life. What 
happened to utilizing the corridor through Honua‘ula (Wailea 670)? It was determined 
the permit process for this route didn’t fit into their "time constraints".  

Response IND 05-2: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the EIS. 

Comment IND 05-3: Why don’t we have Sempra go back to the drawing board and figure 
out a way to have the ships drop off the materials at the site of where these windmills 
will be laid to rest in concrete on our southern shores? 

Response IND 05-3: The ocean-based transport system for wind turbine generator parts would 
involve the use of a barge to transport the various components to a docking and off-loading site 
near the wind farm site such that trucking through urbanized areas would not be required. 
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Construction of an off-loading ocean dock at the makai portion of the wind farm site assumes 
the following general parameters of construction: 

1. Shore-side improvements would include the construction of a new access road from the 
docking site to the wind farm site. This access road would also be used for construction 
access for dock improvements. Additional shore-side improvements are assumed to include 
staging areas for off-loading and areas for truck turnaround and parking. 

2. Ocean-side improvements would include the installation of dock supporting foundation and 
abutments, and an unloading platform. 

With these assumed improvements, the following permits are anticipated to be triggered:  

1. Special Management Area (SMA) Use Permit for shore-side construction within the SMA; 

2. Shoreline Setback Variance for shore-side construction within the shoreline setback; 

3. Conservation District Use Permit for work within the State Conservation District (i.e., work 
performed makai of the certified shoreline); 

4. U.S. Department of the Army Section 10 Permit (Section 10 of the Rivers and Harbors Act 
of 1899) prohibits the obstruction or alteration of navigable waters of the United Sates 
without a Department of the Army permit); 

5. If fill or dredged material is to be placed in the ocean in connection with the construction of 
the dock (e.g., supporting pier, concrete abutments, etc.), a Section 404 permit from the U.S. 
Department of the Army will be required (Section 404 of the Clean Water Act of 1972 
prohibits the discharge of dredged or fill material into waters of the United States, including 
wetlands, without a Department of the Army permit); 

6. A U.S. Department of the Army Section 404 permit application triggers the requirement for 
a separate Section 401 Water Quality Certification from the State Department of Health; and 

7. A U.S. Department of the Army 404 permit application also triggers the requirement for a 
Coastal Zone Management Consistency Review approval from the State Office of Planning. 

In addition to the foregoing, both the Shoreline Setback Variance Application and Conservation 
District Use Application will need to be supported by a Chapter 343, Hawai‘i Revised Statutes 
environmental assessment or environmental impact statement. The environmental assessment 
would need to address impacts of the temporary docking system to the marine and terrestrial 
environments, to include marine biota, water quality, archaeological, and flora/fauna parameters. 

If permitting processes for the foregoing approvals were to be initiated at this point, the time 
required to complete the processes would likely extend the start construction date by 18 to 24 
months. In this regard, the regulatory requirements for implementing a transport by sea option 
would place the project beyond the implementation milestone requirements established by the 
purchase power agreement.  
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 
Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-730 

Charles Cannon 
SENT VIA EMAIL: Charlie@shallwemaui.com 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Cannon: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 06-1: I am very worried about the proposed Auwahi Wind Farm Project and 
how it may affect the quality of the Wailea experience. In reading the EIS, it is easy to 
see that this project would have quite a large impact in the Wailea area. 

Response IND 06-1: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS.  

Tourism impacts are anticipated to be minimal, especially in the resort areas of Wailea and 
Mākena. The truck traffic on a maximum per day is anticipated to be approximately 53 trucks 
with 7 of the trucks transporting the WTG (superloads) during off-peak hours likely between the 
hours of 10:00 p.m. and 10:00 a.m. The superloads will require 8 total days with 7 superload 
vehicles per day. The majority of the truck traffic on the maximum day will be concrete trucks 
that will be traversing Wailea and Mākena likely between the hours of 10:00 p.m. to 10:00 a.m. 
As with the superloads, the concrete trucks will be required at this level for a total of eight days 
to pour the foundations of the WTGs.  

Comment IND 06-2: While I am a huge proponent of green technology, it also needs to 
make business sense. Overall the island community would be negatively affected by a 
project which does not look out for the best interests of Wailea. 

Response IND 06-2: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS.  
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 
Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Section 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-731 

Mr. & Mrs. Rowell 
155 Wailea Ike #81 
Wailea, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. & Mrs. Rowell: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 07-1: We are residents of Wailea and wish to express our displeasure and 
concern in regard to using the roads of Wailea for the proposed wind farm project. The 
traffic on that road is already extremely congested. Our concern is not only the 
congestion, but the damage to the roads and the danger to other vehicles that travel that 
road every day.  

Response IND 07-1: A Moving Permit from Maui County DPW is required for oversize vehicles 
traveling on public roads. A standard condition of the Moving Permit will be the immediate 
repair of any roadway damage caused by Project vehicles. Section 3.9.3.2 of the EIS, 
Transportation and Traffic, Construction Impacts, was revised to include two main routes; one 
that travels through Wailea and Mākena, and one that travels on Kula Highway. For details, 
please see the enclosed copy of Section 3.9.3.2 of the EIS.  

Comment IND 07-2: Why are you willing to seriously harm the economic viability of this 
successful community with this project? It is dangerous, damaging & totally unfeasible 
to our beautiful island. You must consider other options that are available. 

Response IND 07-2: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS.  

Comment IND 07-3: It is dangerous, damaging & totally unfeasible to our beautiful island. 
You must consider other options that are available. 

Response IND 07-3: See responses to IND 07-1 and IND 07-2 above.  
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 
Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Section 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011                    TTEC-PTLD-2011-732 

Kenneth Hawkins 
SENT VIA EMAIL: ken@khawkins.com 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Hawkins: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 08-1: The fact that this organization refuses to work with the corridor through 
Honua‘ula (Walea 670) because it is not convenient or cost effective is equally upsetting to 
me. 

Response IND 08-1: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was revised to 
consider other alternative routes to access the proposed Project site. For details, please see the 
enclosed copy of Section 2.2.2.4 of the EIS.  

Comment IND 08-2: The only acceptable solution would be to extend Pi‘ilani Highway to 
accommodate these large and destructive vehicles. 

Response IND 08-2: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was revised to 
consider other alternative routes to access the proposed Project site. For details, please see the 
enclosed copy of Section 2.2.2.4 of the EIS. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the Auwahi 
Wind Farm Project. Should you wish to receive a copy of the Final EIS document or portions thereof, 
please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 3020, Honolulu, HI 
96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Section 2.2.2.4 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-733 

C. Moreton 
SENT VIA EMAIL: Emailcam42@aol.com 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Moreton: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 09-1: When hauling large pieces of equipment the trucks will be moving at a 
very slow speed. This will cause traffic congestion and very irate and impatient drivers. 
This will cause risky moves by irate drivers which could cause traffic accidents… The 
roads through Wailea and Mākena will be torn up by the estimated 15,350 construction 
vehicles that it will require for this ten month project. 

Response IND 09-1: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS.  

Comment IND 09-2: Wailea 670 has no problem allowing these trucks to utilize Wailea 670’s 
land and the developer of this project to build a gravel road which would be a straight 
run extending the Pi‘ilani Highway at Wailea Ike Drive and eliminate all of this tearing 
out.  

Response IND 09-2: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the EIS. Please note that the project will not 
be tearing out intersections to accommodate the superloads. At the intersection of Wailea Ike 
Drive and Wailea Alanui Drive, traffic lights and an overhead light post are proposed to be 
temporarily removed to allow oversized construction vehicles to turn left on Wailea Alanui 
Drive. This temporary removal will only be necessary for the wind turbine components and as a 
result is expected to be required for only 8 nights over a one month period; the traffic lights and 
the overhead light post will be replaced soon after all WTG components have been transported 
to the wind farm site. This work will be coordinated with the police and DPW. The median itself 
would remain intact and so no modifications would be required. 
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We appreciate the input provided and will be including a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4, 3.5.3.2 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 

 K1-187



IND 10-1

IND 10-2

IND 10-3

Comment Letter IND 10

K1-188



 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-734 

Carol Clawson and Milford Neal 
66 Kai La Place 
Wailea, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Ms. Clawson: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 10-1: The intersections of Wailea Ike Drive and Wailea Alanui are entirely 
too small and the traffic too extensive to accommodate this kind of activity. The 
proposed activity would require significant and costly alterations when the funds for 
such temporary changes could be better spent on long-term solutions. In addition, the 
roadway surfaces of these roads would not handle the heavy loads of these vehicles, and 
would certainly require expensive repairs once the project is completed. 

Response IND 10-1: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS. 

Comment IND 10-2: Surely the utilization of the corridor through Honua‘ula (Wailea 670) 
and/or the extension of Pi‘ilani Hwy are more reasonable alternatives. These roadways 
will eventually have to be completed anyway, and can only be more expensive at a later 
date. 

Response IND 10-2: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the EIS. 

Comment IND 10-3: At a time when we know that the tourism economy on Maui will be 
damaged because of the Japanese earthquake/tsunami, it is all the more important to 
keep Wailea attractive to our island visitors. 
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Response IND 10-3: Tourism impacts are anticipated to be minimal, especially in the resort areas of 
Wailea and Mākena. The truck traffic on a maximum per day is anticipated to be approximately 
53 trucks with 7 of the trucks transporting the WTG (superloads) during off-peak hours likely 
between the hours of 10:00 p.m. and 10:00 a.m. The superloads will require 8 total days with 7 
superload vehicles per day. The majority of the truck traffic on the maximum day will be 
concrete trucks that will be traversing Wailea and Mākena likely between the hours of 10:00 p.m. 
to 10:00 a.m. As with the superloads, the concrete trucks will be required at this level for a total 
of eight days to pour the foundations of the WTGs.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011                    TTEC-PTLD-2011-735 

Ted Sheppard 
SENT VIA EMAIL: sheppard.ted@gmail 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Sheppard: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 11-1: I am concerned about the Pi‘ilani Hwy expansion to 4 lanes and the new 
proposed wind farm use of Wailea roads. The planned development of the road to 4 lanes 
will significantly increase the noise and traffic congestion during construction. After 
completion the highway speeds will increase, the noise levels higher and the lack of 
proposed right turn lanes will pose a safety issue. 

Response IND 11-1: There is no plan to expand Pi‘ilani Highway to 4-lanes as part of the Auwahi Wind 
Farm Project. A 2-lane extension of Pi‘ilani Highway is one alternative considered but determined 
un-feasible at this time. Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site.  

Comment IND 11-2: …the construction plans for the wind farm above Wailea will create too 
much truck traffic on our roads. 

Response IND 11-2: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, was 
revised to include two main routes; one that travels through Wailea and Mākena, and one that travels 
on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the EIS. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the Auwahi 
Wind Farm Project. Should you wish to receive a copy of the Final EIS document or portions thereof, 
please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 3020, Honolulu, HI 
96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011  TTEC-PTLD-2011-736 

Edward Manley 
SENT VIA EMAIL: mayaed@verizon.net 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Manley: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 12-1: I am against the use of the roadways within Wailea by Sempra 
Generation to haul all the items necessary for construction of the above wind farm. Their 
vehicles will cause massive congestion and damage the beautiful (and fragile) roads 
within our community, with no guarantee that other than serious damage will be 
repaired. 

Response IND 12-1: A Moving Permit from Maui County DPW is required for oversize vehicles 
traveling on public roads. A standard condition of the Moving Permit will be the immediate 
repair of any roadway damage caused by Project vehicles. Section 3.9.3.2 of the EIS, 
Transportation and Traffic, Construction Impacts, was revised to include two main routes; one 
that travels through Wailea and Mākena, and one that travels on Kula Highway. For details, 
please see the enclosed copy of Section 3.9.3.2 of the EIS. 

Comment IND 12-2: Since Sempra Generation needs to build a second substation near the 
end of Pi‘ilani Highway, let Sempra Generation bear the cost of extending the highway 
so as to avoid damage and congestion to our roadways. 

Response IND 12-2: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the EIS. 
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 
Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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 April 6, 2011 
From:  Professor (Emeritus) Dick Mayer,   Tel. 808-878-1874 
     1111 Lower Kimo Dr.   Kula, Maui, HI   96790    dickmayer@earthlink.net

To:  Applicant:                 Auwahi Wind Energy LLC, 101 Ash St, HQ 14,  
San Diego, CA 92101  Attn: Joan Heredia  (619) 696-1824 

              jheredia@sempraglobal.com
Accepting Authority:  County of Maui, Planning Commission / Department,

250 South High Street, Wailuku, HI 96793 
planning@mauicounty.gov

    Attn:  Joe Prutch,  270-7512   joseph.prutch@mauicointy.gov
      Consultant:             Tetra Tech EC, 737 Bishop Street, Suite 3020,  

           Honolulu, HI 96813. George Redpath, 533-3366 
    george.redpath@tetratech.com     anna.mallon@tetratech.com
       Maui Consultant:         Munekiyo, & Hiraga, Inc. Wailuku, Hi  96793
    Attn:  Leilani Pulmano    leilani@mhplanning.com

RE:  Comments on Auwahi Wind Farm (DRAFT- EIS)   These comments are intended 
to apply to any HRS 343 Environmental review, NEPA requirements, Conservation District 
Use permitting, Special Management Area Use, Maui County Special Use, Request for 
Use of State Lands, Incidental Take Permit, Incidental Take License, Use and Occupancy 
Agreement, County Right-of-Way Approval, Various Grading/Building and Other 
Construction Permits.

APPLICATION:  Auwahi Wind Energy LLC is proposing to construct a wind farm with a 
generating capacity of approximately 22 megawatts (MW), augmented with an energy 
storage system. In addition to wind turbines, the proposed project would include a 
substation, operations and maintenance facility and related infrastructure, a 34.5 kilovolt 
(kV) transmission line and a construction access route along existing public roadways and 
pastoral roads.  The electrical power generated on the wind farm site would be transmitted 
to MECO’s existing electrical grid via a new 34.5-kilovolt (kV) transmission line. 
-------------------------------------------------------------------------------------------------------------------
Aloha,   Thank you for allowing me to comment on the DRAFT-EIS. 

I first wish to state that I’m strongly in favor of developing new wind energy resources on 
Maui so that we will not have to continue burning fossil fuels.  Nevertheless, I feel it is 
necessary to make sure that any new alternative energy project: a) be sensitive to Maui’s 
special physical and cultural environment; and b) provide benefits to electricity consumers. 
Therefore, the following is a list of items which should be considered in revising the DEIS 
and preparing the Final-EIS.
---------------------------------------------------------------------------------------------------------------
NOTE:  All references to page numbers refer to Volume #1 of the Draft EIS. 

1. WATER This project will consume very large amounts of water during its 
construction phase.  (Page 3-200 indicates 1,600 truck loads of water.)  However, 
the Draft-EIS (DEIS) is vague as to where the water will come from.  The Final-EIS 
(FEIS) should indicate exactly what is the water source is.  South Maui?   Central  
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Maui?   Page 3-200 is totally irresponsible for an EIS in claiming that it is up to the 
contractor.  Given the serious water shortage in Upcountry Maui, the FEIS must 
describe its water source completely. 

 Since the primary use of water will be in the manufacturing of the concrete, how 
much water will be utilized to mix the concrete?  Exactly how many gallons) will be 
utilized to manufacture the concrete?  How many gallons from each source?  What 
is its source?  From which aquifer?  During the construction cycle, all of the tower 
platforms will be constructed during a very short tome period.  What effect will such 
a simultaneous large use of water have on the Maui County water system?  Be 
specific.

Will any water from the County’s already inadequate Upcountry water system be 
utilized?  If not, then promise/certify that in the FEIS. 

 Page 3-34 indicates the use of a 50,000 gallon tank.  The FEIS should point out that 
the water source for this tank is the upper Kula waterline, a line which already has 
an inadequate flow of water.  Please indicate an alternative source of water for this 
tank which will be used to both suppress fires and to reduce dust on the 
construction site. 

 Page 3-34 states that a possible water source would be the Makena resort.  This 
large luxury development project has not yet identified for itself an adequate source 
of water; and it certainly cannot be counted upon to provide water for this project. 

 Clarify in the FEIS whether there will be an on-site water well, and what will happen 
to the well and its water after the completion of construction?  Will the water be 
made available for residential and/or agricultural use by neighboring residents? 

2. TRAFFIC THROUGH KAHULUI TOWN    Pages 3 -- 112 to 3-117: There is a need 
for a map of the route through Kahului town from the harbor to Mokulele Highway.
The map should clearly locate all impediments to the transit of the super-loads.  
Furthermore, there should be an indication as to whether any traffic would be able 
to operate on the impacted roads during these transit events.  For example, are 
loads going to be too wide for only one lane, two lanes in a single direction, or all 
four lanes of traffic?  For example on Dairy Road?  At what speed do the vehicles 
move?   How long will it take for the numerous super-loads to pass from the harbor 
to Mokulele Highway?   Along Mokulele and Piilani Highways? 
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 Page 3-114:  It is surprising to read in the Draft EIS that the transit route has not 
been thoroughly assessed for obstacles, specifically overhanging wires and light 
fixtures.

3. KANAIO HIGHWAY INTERRUPTIONS     There are numerous references to the 
need to make changes in the highway that goes from Ulupalakua, through Kanaio, 
to Kaupo/Hana.  There will be curves that will be straightened and 9 large “bumps” 
that will need to be leveled.  The FEIS should include a complete discussion of the 
potential traffic delays: no. of vehicles, time delays, affects on local residents, etc. 

4. WORST-CASE TRAFFIC IMPACT SCENARIO   Page 3-121:  Month seven of the 
construction cycle is indicated as having the largest number of vehicles and 
especially super-load vehicles.  A special section of the Final EIS should contain an 
accurate description of a “maximum day” of activity during that month.  How many 
loads would be transported that day?  What kind of delays could be expected along 
each section of the highways?  How slow will traffic be moving?  Who would pay for 
all the needed traffic control personnel?  Does Maui have an adequate number of 
heavy lift vehicles for that day?  For how many hours will this activity continue?  In 
other words, a worst-case impact scenario should be presented.  Finally, it should 
be indicated how many days during that month 7, this will occur. 

5. TRUCK ROUTES - ESPECIALLY THROUGH KULA   The Final EIS document 
should be very clear as to the actual routes to be utilized by all trucks delivering the 
wind blades, the wind towers, the wind turbines, the sand, gravel, and cement, the 
600 ton construction cranes, the construction equipment, batteries, the numerous 
power poles, etc. 

 This traffic information would be useful in not only in evaluating the impacts of this 
project, but also to help develop mitigation measures.  Special attention should be 
made of the winding roads between Kula and the wind-farm site.  Furthermore, 
there are several bridges along this upcountry route which may not be able to bear 
both the heavy burdens and their continued use for heavy truck traffic.  How will 
local Kula traffic be impacted? 

 During the post-construction phase will the highway through Kula be utilized for 
O&M activities?   On a daily basis for all of the workers?  As a transport route for 
repair trucks and equipment repairs?  This highway has a rapidly growing amount of 
traffic since the Keokea Hawaiian HomeLands project continues to grow. 
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6. LAND TITLES     During the public meetings members of the public stated that 
there were questions as to the actual ownership of the land being discussed for use 
in the wind-farm project.  Please make sure that the FEIS indicates with certainty 
that the applicant has the legal right to utilize these lands for the wind-farm.  The 
DEIS did not do this.  If there are outstanding land title issues, these should be 
specifically spelled out. 

 The map indicating land ownership should differentiate between lands owned by the 
State of Hawaii and those under the control of Hawaiian HomeLands.  The map at 
the following website may prove helpful.
http://hawaii.gov/dbedt/gis/maps/maui_large_landowners.pdf

7. ROAD OWNERSHIP   Mention is made of the land owners from Makena Ala Nui up 
to Kula highway.  One of the owners listed is ATC, the owner of Makena resort.
During a recent discussion with one of the ATC owners, he made clear that no 
permission has yet been given to transit the Makena Resort lands.  Furthermore, 
the Final EIS should indicate whether future activities would be allowed to transit the 
completed Makena Resort development since there could be serious disruptions to 
that exclusive/expensive resort community. 

8. MAKENA RESORT     To better understand cumulative impacts, page 4-5 needs to 
add an additional project to the list of other developments.  Makena Resort will be 
significantly impacted by traffic during the construction phase and also subsequently 
at the time of needed repairs and maintenance.  Furthermore, the owner of Makena 
Resort has yet to provide any indication of access to its lands and roads.  If 
permission is not granted, an alternative route may have to be found. 

9. HOMES and RESIDENTIAL AREAS The Final EIS should clearly map locations 
of all actual and planned (entitled) residences that may be impacted by construction 
traffic, noise, lights, or view plain interference.  This would include residences in 
Kahikinui, Kanaio, Makena Resort, and residences on the Kula Highway within 1 
mile of the generator tie-in corridor.  The Final EIS will be better understood if it is 
clear where the actual residences are located in relationship to the potential 
impacts.

10. ELECTRICITY TRANSMISSION ROUTE (GENERATOR TIE-IN)    More details 
must be provided in the FEIS for the transmission corridor.  Specifically, how close 
(in feet) are the closest neighboring residences where the transmission line crosses 
the Kula Highway and anywhere else along the corridor route. 
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11. Page 4-1  CUMULATIVE  IMPACTS and POTENTIAL  SEGMENTATION 
 It was mentioned during one of the public meetings that the electricity transmission 

lines would be built with a larger capacity than is needed for the proposed 22 MW 
wind farm.  This implies that there may be a “Phase 2" for this project, or that there 
may be other energy projects (geothermal or solar) that may be developed in a 
segmented fashion.  Full disclosure is needed to understand the cumulative 
environmental issues to be evaluated.  Section 4 of volume 1 does not do this.

 What will be the capacity of the transmission (Generator Tie-in) lines running 
through the corridor?   Page 2-23:  Will the power lines be sized large enough to 
accept additional electricity generation from a potential Phase 2 of the Auwahi wind 
project?  Even if there is no phase 2 of the Auwahi wind project, will these power 
lines be capable of carrying electricity generated by the proposed geothermal 
plant(s) that will also be sited on the Ulupalakua Ranch property? 

Note:  There has already been a Maui presentation by Ormat concerning a geo-
thermal operation near the wind-farm and also on Ulupalakua Ranch lands.  They 
stated that the geo-thermal generators might hook up to the transmission lines 
being developed by this wind-farm project.  There is at least one other company 
investigating geothermal in the general vicinity of the wind farm. 

12. NOISE The DEIS primarily discusses the noise resulting from the generation of 
wind in and around the various wind towers. In addition to the wind turbine 
operations, the Final EIS document should be very explicit in describing the decibel 
impacts from the construction activities as well.  Blasting?  Excavating?  Jack-
hammers?

 How many homes will be impacted by noise?  And what levels of this noise will be 
heard in any residence?  In attempting to mitigate daytime traffic disruptions, will off-
peak truck traffic disturb the communities of Wailea and Makena in the night? 

13. LIGHTS Will there be any nighttime transporting and/or construction activities 
which will require lighting?  Describe in detail the number of lights on the towers and 
blades, and their brightness.  What can be done to mitigate the “light pollution” in 
this otherwise dark and pristine area?  The flight paths of endangered birds are at 
stake.

14. CONSTRUCTION CRANES    Although much of the focus of attention will be 
placed on the 10 to 15 wind towers, there needs to be a comprehensive impact 
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 analysis of the 600 ton construction crane and smaller cranes. How tall are these?
Will they work 24/7?  Day and night?  For how long will they be involved in the 
construction of the wind towers?  Considering their weight, how will they impact 
nearby archaeological sites? 

15. CONSTRUCTION TIMEFRAME     For how long will the residents of the remote 
Kahikinui and Kanaio communities have to deal with construction activities?  For 
how long will residents in neighboring communities (Kula and South Maui) have to 
deal with trucking operations from/to the wind-farm?  What can be done to mitigate 
disruptions in the lives of these communities? 

16. BATTERY   Occasional reference is made to the potential use of a battery to level 
out the fluctuations in the production of wind energy.  This discussion is incomplete; 
it should be elaborated upon with an indication of the location of the battery and its 
effects on the Maui electric grid system.  Furthermore, the battery lifetime should be 
made clear, indicating the replacement route when the battery is no longer effective.
Finally, could even more batteries be added to improve the benefits of this project?

17. PUMP STORAGE    Page 2-31:  The idea of “pump storage” is dismissed in the 
Draft EIS because of the expense and potential environmental harm from 
constructing two sizable reservoirs.  Elsewhere in the world one of these reservoirs 
has been eliminated by utilizing ocean water as the lower reservoir.  Would this be a 
potential option, especially considering that it would transform this wind farm into 
much more valuable, dependable firm base-power? 

18. SOLID WASTE   Page 3 – 200:   Mention is made that all the waste material will be 
sent to the Central Maui solid-waste dump.  The Draft EIS rather cavalierly indicates 
that the dump will take whatever the project delivers.  However, there's no indication 
as to how many truckloads will be delivering waste and how many tons will be 
added to the dumpsite.

19. MAXIMUM WIND SPEED   3-21, 3-27 and 3-28 discuss the operational 
characteristics of the wind mills and indicate the wind speed at which a windmill will 
be turned away from the wind and no electricity will be produced.  However, there is 
no indication concerning the maximum wind force that the wind towers are expected 
to be able to sustain in the event of very high winds or a hurricane.  The fact that 
Maui has not received a hurricane for many years should not allow the Final EIS to 
indicate the NON-vulnerability of these towers and the subsequent potential impact  
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 on Maui if these towers were to be damaged/destroyed.  In the future Maui may 
become dependent on these wind towers. 

20. SMA   Page 3-159: an SMA review will need to be done.  What questions will be 
asked in that review and does the Final EIS answer those questions? 

21. RUN-OFF / DRAINAGE   On Page 3-33:  During construction this project will have 
very large surface areas that will be exposed to the elements for periods of time 
during which a Kona storm could wash vast quantities of soil into the ocean.  The 
Draft EIS discusses potential run-off and claims that best management practices 
(BMP) will be used.   Are even BMP adequate to protect the ocean?  What 
additional mitigating measures can be taken to prevent damage to the Class A 
waters immediately below the wind farm? 

22. HELICOPTER.  It would seem logical to utilize a helicopter for a number of this 
project’s activities.  Are there helicopters that could reduce the number of transits 
and highway disruptions?  Are there helicopters large enough to carry some of the 
super-loads?  Would a helicopter be utilized to evacuate workers who may be 
injured, instead of relying on an ambulance? Is there an available landing place for 
a helicopter on site? 

23. RELIABILITY AND LIFESPAN    Again, because this project has such significant 
impacts and may have long-term, ongoing impacts, there should be an evaluation of 
the lifespan and replacement schedule for the various wind-farm components: the 
blades, the towers, the turbines, the transmission lines, the battery, etc.  

 This is an environment with much salt air and in a remote location which will make 
maintenance more difficult.  Therefore, how will the immediate surrounding 
neighbors and the Kula community be impacted by ongoing maintenance and 
periodic equipment replacement activities?

NOTE:  The Socio-Economic section (on Pages 3-191 to 3-196) is very superficial.  It 
totally avoids discussion of any significant economic or social issues: a) 
electric rates; and b) impacts on immediate neighbors/residents. 

24. ELECTRICITY RATES    As part of the socio-economic analysis, it is very important
that there be a complete and frank discussion of the impact of this wind energy on 
MECO, and especially, on all of Maui’s electricity ratepayers.  Will electricity be 
cheaper?  More expensive?   This needs to be VERY explicitly clarified with actual 
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 electric rates in the FEIS. 

 To gain a better understanding and appreciation as to whether the numerous 
impacts on this project will be compensated by lower electricity rates, SEMPRA 
should be willing to state in the FEIS the proposed cost (in cents per KWH) to 
MECO for the electricity which will be derived from the wind-farm.   

 Page 3-195:  Merely stating that there will be a stable long-term “set rate” is not 
enough.  What actually is the rate going to be?  Higher?  Lower? How will it affect 
the rates being paid by Maui electricity consumers?

Tax Subsidy  Furthermore, what is the expected Federal and/or State tax subsidy 
for this project?   What will be the tax write-off that is eventually paid by the federal 
and state taxpayers?  Lower taxes paid by SEMPRA would mean higher taxes for 
residents.

25. PROJECT VIABILITY    Because this project may have sizable negative impacts, it 
is necessary to fully clarify the positive benefits of this project.  Therefore, to be 
included in the FINAL EIS document, there should be a comprehensive discussion 
on the amount of electricity to be generated (daily and yearly), its reliability and 
variability (This may also relate to the battery system.), and its financial impact on 
MECO and on the electricity consumers of Maui Island.

26. ENVIRONMENTAL AND SOCIAL JUSTICE    The neighboring residential 
communities of Kanaio and Kahikinui will be most significantly impacted by this 
project. The residents of these communities have intentionally chosen to live in a 
remote area with little impact from the modern “industrial world”.  These 
communities and residents deserve to receive benefits from this project 
commensurate with the negative impacts which they will need to bear. 

 In what way will SEMPRA and/or MECO provide a benefit package for these 
seriously impacted residents?  Will it make available low cost electricity to those 
residents in the neighboring communities who may wish to connect to the grid?  Will 
SEMPRA be willing to provide a power-line along its transmission corridor coming 
back to Kanaio and Kahikinui from MECO’s Wailea sub-station? This would, in part, 
meet an environmental and social justice need and concern. The ability to provide 
such a line is indicated in the Draft EIS (at the bottom of page 3-201) when it states 
that such a line could be provided to support both the O&M facility and the Met 
Tower.
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27. TIMELINE    Page 1-9 and page 2-27:  The timeline for the proposed project is 
extremely ambitious, hoping to complete the project and put it online by December 
2012.  The consequences of not meeting a tight deadline should be discussed in 
the Final EIS. 

28. DECOMMISSIONING THE PROJECT    Page 2-27 (bottom) and page 2-28:
Decommissioning of the project at the conclusion of its 20 year life span will 
necessitate considerable costs.  A “sinking fund” should be established that will 
allow for either a complete decommissioning and for the removal of the wind farm, 
or the replacement of the existing wind towers.  Without a proper fund being 
available, these wind towers may remain as a permanent blight on the Ulupalakua 
Ranch landscape.

29. MEASUREMENT UNITS    Page 2-4 and in other places, there seems to be an 
inconsistent pattern in measurement units.  Sometimes metric units are utilized, as 
in this page; and sometimes NON-metric units are utilized. There should be 
consistency.  And for the benefit of readers, I would suggest that “non-metric units” 
which are more familiar to the FEIS approving body.

30. POSSIBLE  ERRORS
 On page 3-114, there seems to be an error.  Does the construction crane way 500 

or 600 tons? 

 On page 3-159, the wrong elevation seems to have been given.   The point where 
the power lines cross the ridge is much higher than 623 feet.  Perhaps 4-6,000 feet. 

 On page 3 -- 161, consider the view interference from the tallest towers (3MW), not 
the shortest ones. 

 On page 3-191, the population statistics are given for Maui County.  This is not the 
area that will be impacted by the project.  There is no electricity connection between 
Maui Island and the other islands.  Therefore, all impacts should refer to Maui 
Island.

 On page 3-197, the number 2,328 is incorrect; it should be about 232.8.

 Page 4-4 discusses climate and utilizes a gross exaggeration of the benefits of the 
wind farm by stating that there will be 12,278 metric tons per hour savings of
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 greenhouse gases (GHG).  This miscalculated amount would, if true, produce 
savings greater than the total output of Maui greenhouse gases.  That cannot be. 

31. CAVEAT   There are no comments in my letter concerning several major topics 
which are included in this Draft-EIS document: archaeology, plant life, animal life, 
etc.  The lack of comments in these areas should not be interpreted as meaning 
that there are no issues with those topics.  Others may be better able to discuss the 
adequacy of those topics. 
----------------------------------------------------------------------------------------------------

Mahalo for your consideration of these comments.  I look forward to a substantive 
response in the FINAL-EIS. 

Sincerely,

Prof. (Emeritus) Richard “Dick” Mayer (Geography and Economics) 
1111 Lower Kimo Dr. Kula, Maui, HI   96790    dickmayer@earthlink.net

PERSONAL NOTE   Thank you for your attention to and response to these concerns.  
The rural atmosphere of the Upcountry region is cherished by Upcountry residents whose 
wishes are clearly expressed in the (Upcountry) Makawao-Pukalani-Kula Community Plan, 
as well as in the Kula Community Association vision. 

CC.  Office of Environmental Quality Control, Hawai’i Dept. of Health 
         Environmental Center, University of Hawai’i 
         Kula Community Association 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813 

Tel  808.533.3366 Fax 808.533.3306 www.tetratech.com 

 

July 11, 2011 TTEC-PTLD-2011-737 

Richard Mayer 
1111 Lower Kimo Road 
Kula, Hawai‘i 96790 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Mayer: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 13-1: The FEIS should indicate exactly what the water source is. South 
Maui? Central Maui? Page 3-200 is totally irresponsible for an EIS in claiming that it is up 
to the contractor. Given the serious water shortage in Upcountry Maui, the FEIS must 
describe its water source completely. Since the primary use of water will be in the 
manufacturing of the concrete, how much water will be utilized to mix the concrete? 
Exactly how many gallons will be utilized to manufacture the concrete? How many 
gallons from each source? What is its source? From which aquifer? During the 
construction cycle, all of the tower platforms will be constructed during a very short time 
period. What effect will such a simultaneous large use of water have on the Maui County 
water system? Be specific. Will any water from the County’s already inadequate 
Upcountry water system be utilized? If not, then promise/certify that in the FEIS. Page 
3-34 indicates the use of a 50,000 gallon tank. The FEIS should point out that the water 
source for this tank is the upper Kula waterline, a line which already has an inadequate 
flow of water. Please indicate an alternative source of water for this tank which will be 
used to both suppress fires and to reduce dust on the construction site. Page 3-34 states 
that a possible water source would be the Mākena resort. This large luxury development 
project has not yet identified for itself an adequate source of water; and it certainly cannot 
be counted upon to provide water for this project. Clarify in the FEIS whether there will 
be an on-site water well, and what will happen to the well and its water after the 
completion of construction? Will the water be made available for residential and/or 
agricultural use by neighboring residents? 

Response IND 13-1: Section 3.5.3.2 of the EIS, Hydrology and Water Resources, Construction 
Impacts, was revised to include a discussion on the potential sources of water for the Project. 
For details, please see the enclosed copy of Section 3.5.3.2 of the EIS.  
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Comment IND 13-2: Pages 3 -- 112 to 3-117: There is a need for a map of the route through 
Kahului town from the harbor to Mokulele Highway. The map should clearly locate all 
impediments to the transit of the super-loads. Furthermore, there should be an 
indication as to whether any traffic would be able to operate on the impacted roads 
during these transit events. For example, are loads going to be too wide for only one 
lane, two lanes in a single direction, or all four lanes of traffic? For example on Dairy 
Road? At what speed do the vehicles move? How long will it take for the numerous 
super-loads to pass from the harbor to Mokulele Highway? Along Mokulele and Pi‘ilani 
Highways? Page 3-114: It is surprising to read in the Draft EIS that the transit route has 
not been thoroughly assessed for obstacles, specifically overhanging wires and light 
fixtures. 

Response IND 13-2: There will be no impediments to superloads from Kahului Harbor to Mokulele 
Highway. Figure 3.9-8 shows the detailed transportation route through Kahului. Please see the 
enclosed copy of Section 3.9.3.2 of the EIS for a revised discussion on transportation related 
impacts and proposed mitigation measures. Appendix G of the Final EIS will include copies of 
the transportation studies conducted by Tri-Isle in 2008 and 2011 that outline the temporary 
modifications for the transit of the superloads.  

Comment IND 13-3: The FEIS should include a complete discussion of the potential traffic 
delays from the work on Pi‘ilani Hwy (9 bumps) - number of vehicles, time delays, 
affects on local residents, etc. 

Response IND 13-3: Sections 2.1.3 and 3.9.3.2 of the DEIS provided a discussion of road 
improvements that included modifying bumps and widening curves along Upcountry Pi‘ilani 
Highway. Construction will consist of milling and resurfacing portions of the existing asphalt 
road. The road will be rebuilt one lane at a time, allowing traffic to pass in the other lane. Any 
temporary or permanent road modifications will be coordinated with the County of Maui and 
will comply with the County’s design criteria. The discussion of potential traffic related 
construction impacts and proposed mitigation measures in Section 3.9.3.2 of the EIS was 
revised.  

Comment IND 13-4: A special section of the Final EIS should contain an accurate 
description of a “maximum day” of activity during that month. How many loads would 
be transported that day? What kind of delays could be expected along each section of the 
highways? How slow will traffic be moving? Who would pay for all the needed traffic 
control personnel? Does Maui have an adequate number of heavy lift vehicles for that 
day? For how many hours will this activity continue? In other words, a worst-case 
impact scenario should be presented. Finally, it should be indicated how many days 
during that month 7, this will occur. 

Response IND 13-4: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. Note that construction traffic estimates presented in Table 3.9-4 
of the Draft EIS were revised in the EIS to show estimated daily traffic numbers for 
construction traffic through Wailea and Mākena, Kula, and from the wind farm site (revised EIS 
Tables 3.9-4, 3.9-5 and 3.9-6). For details, please see the enclosed copy of Section 3.9.3.2 of the 
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EIS. Only five regular operation and maintenance (O&M) staff will be needed during the 
operation phase. There will be no more than five round trips to and from the wind farm during 
this phase, with the exception of occasional additional trips for maintenance activities. Delivery 
of replacement equipment will be infrequent over the operational lifetime of the Project. The 
current port facilities and state and county roads are sufficient to accommodate these deliveries 

Please see the enclosed Section 3.9.3.2 of the EIS for a revised discussion on potential traffic 
related construction impacts and proposed mitigation measures. 

Comment IND 13-5: The Final EIS document should be very clear as to the actual routes to 
be utilized by all trucks delivering the wind blades, the wind towers, the wind turbines, 
the sand, gravel, and cement, the 600 ton construction cranes, the construction 
equipment, batteries, the numerous power poles, etc. This traffic information would be 
useful in not only in evaluating the impacts of this project, but also to help develop 
mitigation measures. Special attention should be made of the winding roads between 
Kula and the wind-farm site. Furthermore, there are several bridges along this upcountry 
route which may not be able to bear both the heavy burdens and their continued use for 
heavy truck traffic. How will local Kula traffic be impacted? During the post-
construction phase will the highway through Kula be utilized for O&M activities? On a 
daily basis for all of the workers? As a transport route for repair trucks and equipment 
repairs? This highway has a rapidly growing amount of traffic since the Keokea 
Hawaiian HomeLands project continues to grow. 

Response IND 13-5: Please see Section 3.9.3.2 of the EIS for a revised discussion of potential traffic 
related construction impacts and proposed mitigation measures. As part of its traffic 
management plan, Auwahi Wind will identify areas where traffic control and flaggers will be 
necessary to manage traffic flow and will determine when police escorts or pilot cars will be used 
during superload transport. During the transport permitting process, the condition of the 
bridges on the access route will be reviewed to verify they can accommodate the WTG transport 
equipment. Only five regular O&M staff will be needed during the operation phase. There will 
be no more than five round trips during this phase, with occasional additional trips for 
maintenance activities. 

Comment IND 13-6: During the public meetings members of the public stated that there 
were questions as to the actual ownership of the land being discussed for use in the 
wind-farm project. Please make sure that the FEIS indicates with certainty that the 
applicant has the legal right to utilize these lands for the wind-farm. The DEIS did not 
do this. If there are outstanding land title issues, these should be specifically spelled out. 
The map indicating land ownership should differentiate between lands owned by the 
State of Hawai‘i and those under the control of Hawaiian HomeLands. The map at the 
following website may prove helpful. http://hawaii.gov/dbedt/gis/maps/maui_large_ 
landowners.pdf. Mention is made of the land owners from Mākena Ala Nui up to Kula 
highway. One of the owners listed is ATC, the owner of Mākena resort. During a recent 
discussion with one of the ATC owners, he made clear that no permission has yet been 
given to transit the Mākena Resort lands.  
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Response IND 13-6: ‘Ulupalakua Ranch is owner of the lands underlying the wind farm site. None 
of the parcels identified in Figure 1-3, Land Ownership, are DHHL lands. 

The Applicant is working with all of the landowners listed in Table 1-1 of the revised EIS. 
Mākena ATC Mākena is one of the listed landowners and coordination is on-going.  

Comment IND 13-7: The Final EIS should indicate whether future activities would be 
allowed to transit the completed Mākena Resort development since there could be 
serious disruptions to that exclusive/expensive resort community. 

Response IND 13-7: Pāpaka Road will remain gated and locked, with no public access. 

Comment IND 13-8: To better understand cumulative impacts, page 4-5 needs to add an 
additional project to the list of other developments. Mākena Resort will be significantly 
impacted by traffic during the construction phase and also subsequently at the time of 
needed repairs and maintenance. 

Response IND 13-8: Section 4.0 of the EIS was revised to consider cumulative impacts associated 
with the Mākena Resort Construction/Renovation in section 4.0, Cumulative Impacts. 
Currently, Mākena Resort does not have any development projects planned for construction 
prior to end of 2012. 

Comment IND 13-9: The Final EIS should clearly map locations of all actual and planned 
(entitled) residences that may be impacted by construction traffic, noise, lights, or view 
plain interference. This would include residences in Kahikinui, Kanaio, Mākena Resort, 
and residences on the Kula Highway within 1 mile of the generator tie-in corridor. The 
Final EIS will be better understood if it is clear where the actual residences are located 
in relationship to the potential impacts. More details must be provided in the FEIS for 
the transmission corridor. Specifically, how close (in feet) are the closest neighboring 
residences where the transmission line crosses the Kula Highway and anywhere else 
along the corridor route. 

Response IND 13-9: Figure 3.11-1 shows five residences (referred to as noise sensitive receptors on 
Figure 3.11-1) within 1-mile of the wind farm site. Within the generator-tie line corridor, there 
are no residences within a mile of the corridor on the south side of the ridge. As the generator-
tie line approaches Kula Hwy, there are very few residences/structures within 1-mile, 
approximately five. The closest residence near the generator-tie line as it crosses Kula Highway 
is approximately 600 feet. The generator-tie line corridor ends at the interconnection substation 
which is approximately 1-mile from dense residential development in the Kihei/Wailea area. 

The revised EIS includes a discussion of impacts from construction traffic, noise, lights and view 
planes.  
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Comment IND 13-10: It was mentioned during one of the public meetings that the 
electricity transmission lines would be built with a larger capacity than is needed for the 
proposed 22 MW wind farm. This implies that there may be a “Phase 2" for this project, 
or that there may be other energy projects (geothermal or solar) that may be developed 
in a segmented fashion. Full disclosure is needed to understand the cumulative 
environmental issues to be evaluated. Section 4 of volume 1 does not do this. What will 
be the capacity of the transmission (Generator Tie-in) lines running through the 
corridor? Page 2-23: Will the power lines be sized large enough to accept additional 
electricity generation from a potential Phase 2 of the Auwahi wind project? Even if there 
is no phase 2 of the Auwahi wind project, will these power lines be capable of carrying 
electricity generated by the proposed geothermal plant(s) that will also be sited on the 
‘Ulupalakua Ranch property? Note: There has already been a Maui presentation by 
Ormat concerning a geothermal operation near the wind-farm and also on ‘Ulupalakua 
Ranch lands. They stated that the geo-thermal generators might hook up to the 
transmission lines being developed by this wind-farm project. There is at least one other 
company investigating geothermal in the general vicinity of the wind farm. 

Response IND 13-10: The generator-tie line is being designed with additional capacity at the request 
of MECO for redundancy purposes (alternate routes for power to flow in the event of a failure). 
There is no second phase of the wind farm being planned at this time.  

The feasibility of geothermal is still being determined. Ormat has contacted Auwahi Wind about 
the potential to utilize their generator-tie line for their proposed geothermal project in south east 
Maui. Auwahi Wind is in an advanced stage of development with construction and commercial 
operation planned for 2012. Ormat’s geothermal project is at a conceptual stage at least 5 years 
from commercial operation. Auwahi Wind has not been developed, permitted, or engineered 
specifically to accommodate Ormat’s geothermal project, but the potential does exist for Ormat 
to use Auwahi Wind’s generator-tie line and the improved Pāpaka Road at some point in the 
future, should their project move forward. Any potential impacts would be analyzed by Ormat 
and planning and development would be conducted in accordance with all applicable regulations 
and permitting requirements. 

Comment IND 13-11: The DEIS primarily discusses the noise resulting from the generation 
of wind in and around the various wind towers. In addition to the wind turbine 
operations, the Final EIS document should be very explicit in describing the decibel 
impacts from the construction activities as well. Blasting? Excavating? Jackhammers? 
How many homes will be impacted by noise? And what levels of this noise will be heard 
in any residence? In attempting to mitigate daytime traffic disruptions, will offpeak 
truck traffic disturb the communities of Wailea and Mākena in the night? 

Response IND 13-11: A list of construction equipment that may be used on the proposed Project 
and estimates of near and far sound source levels are shown in Table 3.11-6, Estimated Lmax 
Sound Pressure Levels from Construction Equipment. For reference, typical noises experienced 
in normal activities is listed in Table 3.11-5.  
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Noise impacts from construction traffic were discussed in Section 3.11.3.2 in the Draft EIS. The 
off-peak truck traffic will not emit noise beyond typical truck traffic already utilizing Wailea and 
Mākena roadways. 

Comment IND 13-12: Will there be any nighttime transporting and/or construction 
activities which will require lighting? Describe in detail the number of lights on the 
towers and blades, and their brightness. What can be done to mitigate the “light 
pollution” in this otherwise dark and pristine area? The flight paths of endangered birds 
are at stake. 

Response IND 13-12: Construction activity will occur almost entirely during daylight hours during 
the seabird breeding season to minimize the use of nighttime lighting that could be an attraction 
to seabirds. Construction during nighttime hours will only be necessary during a small period of 
time for the pouring of 8 concrete WTG foundations, and foundations for the O&M building 
and substation. Also, nighttime construction may be necessary in the event that high winds 
(above 40 kph 25 mph) during daytime hours prohibit turbine erection. However, aside from 
nights when concrete is poured, construction during nighttime hours will likely be, and will likely 
only require a few hours per night. In such instances where nighttime construction is 
unavoidable, lighting will be minimized by limiting lighting to one tower at a time and requiring 
lighting to be facing downward. Project equipment may be transported at night as well, but likely 
not requiring special lighting during transport.  

The lighting on turbines is used to avoid potential hazards in air navigation during the night. As 
mandated by the Federal Aviation Administration, wind farms need to comply with conditions 
stating lighting shall be used according to the accepted FAA lighting plan. As a condition, the 
structure is to be marked and lighted in accordance with FAA Advisory circular 70/7460-1 K 
Change 2, Obstruction Marking and Lighting, with white or off-white paint and synchronized 
red lights - Chapters 4, 12 & 13 (Turbines).  

The project plans to use downward facing exterior lighting on the O&M Building, Battery 
Equipment Enclosure, and Electrical Buildings. The primary access door lights will be activated 
by motion sensors and the high intensity discharge (HID) lamp options are pulse start metal 
halide (PSMH) or high pressure sodium (HPS). At night, the Project O&M building and 
interconnection substation would be minimally lit for operational safety and security, 
representing minor new sources of light where there generally are few existing exterior lights. 
The impacts associated with this low-level lighting would be minimal, especially if the lights were 
generally kept off and, when necessary, triggered on by motion sensors. 

Comment IND 13-13: Although much of the focus of attention will be placed on the 10 to 15 
wind towers, there needs to be a comprehensive impact analysis of the 600 ton 
construction crane and smaller cranes. How tall are these? Will they work 24/7? Day and 
night? For how long will they be involved in the construction of the wind towers? 
Considering their weight, how will they impact nearby archaeological sites? 
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Response IND 13-13: The main erection crane has a lift-load capacity of 600 metric tonnes (661 
tons). It would be delivered to the Project site in about 20 legal loads. It will be assembled on-
site and will crawl from pad to pad during turbine erection at speeds of less than 1.1 kph (0.7 
mph). Its dimensions are 10 meters wide by 16 meters long (33 feet by 53 feet), but could vary 
depending on the exact model that is selected for use. The main erection crane will only operate 
within the limits of the proposed wind farm site on approved construction access roads as 
shown in Figure 2-3. Work involving this crane is expected to occur during daylight hours, but 
in limited circumstances, night-time work may be necessary (for instance, in the event that high 
winds (above 40 kph 25 mph) during daytime hours prohibit turbine erection). The main erector 
crane will not affect archaeological resources because the construction access road within the 
wind farm site was specifically routed to avoid all confirmed burial sites, all probable burial sites, 
and the identified heiau on the property. These significant cultural resources are being preserved 
by engineering changes in the design. 

Comment IND 13-14: For how long will the residents of the remote Kahikinui and Kanaio 
communities have to deal with construction activities? For how long will residents in 
neighboring communities (Kula and South Maui) have to deal with trucking operations 
from/to the wind-farm? What can be done to mitigate disruptions in the lives of these 
communities? 

Response IND 13-14: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS.  

Comment IND 13-15: Occasional reference is made to the potential use of a battery to level 
out the fluctuations in the production of wind energy. This discussion is incomplete; it 
should be elaborated upon with an indication of the location of the battery and its effects 
on the Maui electric grid system. Furthermore, the battery lifetime should be made clear, 
indicating the replacement route when the battery is no longer effective. Finally, could 
even more batteries be added to improve the benefits of this project? 

Response IND 13-15: Additional information about the battery energy storage system (BESS) was 
incorporated into the EIS in Section 2.1.2.2. The BESS facility is part of the new Auwahi 
34.5/69 kilovolt (kV) substation to be located about one mile east of MECO’s existing Wailea 69 
kV substation. The BESS consists of batteries, inverters, step up transformers, and a control 
system to meet HECO performance requirements. MECO control system operators can send 
signals or commands to the BESS to adjust the voltage at the point of interconnection. Also, the 
operators can curtail wind farm output during low loading hours typically from 12:00 a.m. to 
7:00 a.m. The BESS is designed to manage the ramp rate of wind power being injected into the 
MECO system to keep the project’s ramp rate and other performance standards within specified 
limits. The BESS will smooth the fluctuations in wind power coming from the wind farm and 
allow the wind power output to be injected into the MECO electric system.  
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The design life of the BESS is 20 years. Depending on the type of battery, the capacity of the 
BESS can fade over time, so additional capacity will be installed to compensate for the 
anticipated capacity fade. The BESS is planned to store 10 MW of energy. Although more 
energy storage could be added to further smooth the wind power output but extra storage would 
exceed the utility’s performance requirements. 

The BESS will consist of approximately ten 50-foot shipping containers of battery cells. A 
portion of the battery cells may need to be replaced at intervals of approximately five years. The 
interconnection substation access road from Kula Highway that was improved to build the 
substation will be used for battery removal and replacement. The removed batteries would be 
shipped of island as part of the manufacturers recycling program. Depending on the type of 
battery, the capacity of the BESS can fade over time, so additional capacity will be installed to 
compensate for the anticipated capacity fade. As battery costs decrease over the next 5 to 10 
years, it could become economically feasible to add additional batteries to the project which 
would allow the MECO grid to accept more wind energy. 

Comment IND 13-16: Page 2-31: The idea of “pump storage” is dismissed in the Draft EIS 
because of the expense and potential environmental harm from constructing two sizable 
reservoirs. Elsewhere in the world one of these reservoirs has been eliminated by 
utilizing ocean water as the lower reservoir. Would this be a potential option, especially 
considering that it would transform this wind farm into much more valuable, 
dependable firm base-power? Because this project may have sizable negative impacts, it 
is necessary to fully clarify the positive benefits of this project. Therefore, to be included 
in the FINAL EIS document, there should be a comprehensive discussion on the 
amount of electricity to be generated (daily and yearly), its reliability and variability 
(This may also relate to the battery system.), and its financial impact on MECO and on 
the electricity consumers of Maui Island. 

Response IND 13-16: As discussed in section 2.2.2.8 of the Draft EIS, Pumped hydro-storage was 
considered but determined unfeasible for several reasons. Although the use of the ocean as the 
lower reservoir may lower the cost of construction, it would still be cost prohibitive for a project 
of this size. A large upper reservoir would need to be constructed as well as a pump/turbine 
facility near the lower reservoir on the shoreline. This would potentially pose additional impacts 
to biological, coastal, and archaeological and cultural resources.  

Wind energy is a safe and reliable source of electricity. Sempra Generation has more than 2,700 
MW of generating capacity in operation, including natural gas, wind, and solar photovoltaic 
projects, all of which have a history of safe, dependable operation. As of December 2010, 26.1 
percent of MECO’s sales were from renewable energy sources (MECO 2011). As proposed, the 
Project could provide 78,500 megawatt-hours per year (MWh/year) of electricity to MECO’s 
grid, enough to provide electricity to approximately 10,000 households.  

The Project would provide approximately 504 MW per day and 183,960 MW per year of 
electricity, based on its generating capacity of approximately 21 MW, augmented with a battery 
energy storage system (BESS). The BESS would be used during times of low demand, providing 
the same benefits of pumped hydro-storage with fewer impacts. The BESS will provide 
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approximately 13.5 MW of power and 10 MWh of energy storage which could supply 
approximately 13.5 MW of electricity for 40 minutes if the wind stopped blowing.  

The energy delivered by the proposed Project would help HECO meet its Renewable Portfolio 
Standard (RPS), established in HRS § 269-92. The Project would further diversify Maui’s power 
supply and contribute to the state’s energy independence and security, as well as help to meet the 
state’s established regulatory requirements and initiatives. In addition, the specific location of the 
Project would provide further geographic diversity to Maui’s power supply and thereby improve 
the overall reliability of the system. The Project would provide economic benefits by 
contributing to the local economy, generating new jobs, and providing a stable, long-term source 
of tax revenue for the state and county. The power generated by the wind farm would be sold to 
MECO under a long-term, fixed-price contract with fixed annual escalation providing long-term 
price stability for consumers. 

Comment IND 13-17: Page 3 – 200: Mention is made that all the waste material will be sent 
to the Central Maui solid-waste dump. The Draft EIS rather cavalierly indicates that the 
dump will take whatever the project delivers. However, there’s no indication as to how 
many truckloads will be delivering waste and how many tons will be added to the 
dumpsite. 

Response IND 13-17: Debris generated during construction of the Project would temporarily 
increase solid waste streams from current levels. However, because the wind turbines are 
comprised of prefabricated components, there would be minimal solid waste generated from the 
erection of the turbine towers. Aggregate materials would be trucked into the Project (rather 
than produced or obtained on-site), and most of the aggregate from the Project site would be 
resused on other infrastructure projects. Solid waste generated from the long-term operation of 
the proposed Project would be minimal. Waste generated by the 5 employees during Project 
operations would be an estimated 7.9 tons per year. Waste generated during the operation of the 
wind farm would primarily be municipal solid waste from the kitchen, bathrooms and offices in 
the O&M building. This would be transported to the Central Maui Sanitary Landfill in Pu‘unēnē. 
Recycling of solid wastes would be done to the maximum extent practicable.  

Comment IND 13-18: 3-21, 3-27 and 3-28 discuss the operational characteristics of the wind 
mills and indicate the wind speed at which a windmill will be turned away from the wind 
and no electricity will be produced. However, there is no indication concerning the 
maximum wind force that the wind towers are expected to be able to sustain in the event 
of very high winds or a hurricane. The fact that Maui has not received a hurricane for 
many years should not allow the Final EIS to indicate the NON-vulnerability of these 
towers and the subsequent potential impact on Maui if these towers were to be 
damaged/destroyed. In the future Maui may become dependent on these wind towers. 

Response IND 13-18: As discussed in section 3.4.3.3 of the Draft EIS, the WTGs being considered 
for the proposed Project are designed to withstand gusts of up to 70 meters per second (157 
miles per hour), and to shut down in winds over 25 meters per second (55 miles per hour). 
Because turbine blades automatically pitch out of the wind when excessive wind speeds occur 
(i.e., greater than 25 meters per second 55 mph) wind loads are minimized and damage to the 
turbine is less likely to occur.  
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In the unlikely event that wind speeds are high enough to damage a WTG and cause it to fall, 
the damage would likely be confined to the site and potentially the areas immediately adjacent. 
The closest structures are approximately 0.8 kilometer (0.5 mile) away. As discussed in section 
3.15.3.3 of the Draft EIS, it is very rare for a WTG to collapse or a rotor blade to dropped or 
thrown from the nacelle. Compliance with industry standards for design, construction, and 
operation of WTGs can appropriately and effectively reduce the potential for tower collapse and 
blade throw (AWEA 2008). In addition, based on preliminary geotechnical investigations at the 
wind farm site, the foundation for the WTG would consist of approximately 268 cubic meters 
(350 cubic yards) of concrete, reinforcing bars, and anchor bolts. Operations would include a 
preventative maintenance program that would call for the WTG to be regularly inspected. 

Comment IND 13-19: Page 3-159: an SMA review will need to be done. What questions will 
be asked in that review and does the Final EIS answer those questions? 

Response IND 13-19: The EIS is the supporting technical document for the SMA application. 
Therefore, the Planning Department has circulated the EIS and the SMA for concurrent review. 
The SMA application is available for public review at the Maui County Planning Department. 
Section 5.3.2 of the revised EIS, Special Management Area and Shoreline Setback Area discusses 
the proposed Project’s consistency with SMA rules. 

Comment IND 13-20: On Page 3-33: During construction this project will have very large 
surface areas that will be exposed to the elements for periods of time during which a 
Kona storm could wash vast quantities of soil into the ocean. The Draft EIS discusses 
potential run-off and claims that best management practices (BMP) will be used. Are 
BMPs adequate to protect the ocean? What additional mitigating measures can be taken 
to prevent damage to the Class A waters immediately below the wind farm? 

Response IND 13-20: As stated in sections 3.5 and 5.1.5, The Auwahi Wind Farm project will 
comply with the Clean Water Act (CWA). The purpose of the CWA is to “restore and maintain 
the chemical, physical and biological integrity of the nation’s waters” (33 U.S.C. § 1251a). 
Section 402 of the CWA establishes the NPDES permit program to regulate point source 
discharges into waters of the U.S. The Applicant will apply for a Notice of General Permit 
Coverage for stormwater associated with construction activities. With NPDES general permit 
and its Construction Best Management Practices Plan in effect, no impacts to water quality 
would occur. 

Comment IND 13-21: It would seem logical to utilize a helicopter for a number of this 
project’s activities. Are there helicopters that could reduce the number of transits and 
highway disruptions? Are there helicopters large enough to carry some of the super-
loads? Would a helicopter be utilized to evacuate workers who may be injured, instead of 
relying on an ambulance? Is there an available landing place for a helicopter on site? 

Response IND 13-21: The transportation of tower components by helicopter was reviewed and 
analyzed to determine operational feasibility of this option. The limiting element for this option 
is the functional constraints of lift capacity of helicopters in the State of Hawai‘i. The Federal 
Aviation Administration (FAA) certifies helicopter operators who perform lift functions such as 
activities related to replacement of roof top mechanical equipment (FAA, May 11, 2011). 
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According to the FAA, within the State of Hawai‘i, there is no certified helicopter operator who 
possesses equipment which has a lift capacity of greater than approximately 2,500 to 3,000 
pounds (1,134 to 1,361 kilograms). The wind turbine generator components exceed this lift 
capacity, as indicated in Table 1. 

Table 1. Siemens 3.0 MW Wind Turbine Generator 
Components Transport Weights 

Turbine 
Component 

Gross Weight 
(pounds) 

Gross Weight 
(kilograms) 

Nacelle 165,347 75,000 

Tower Base 135,937 61,660 

Tower Mid 119,667 54,280 

Tower Top 81,276 36,866 

Hub 64,595 29,300 

Blade  22,487 10,200 
 

The potential to bring a larger helicopter to Maui specifically for constructing the Auwahi Wind 
Project was also considered. The largest heavy lift helicopter available in the U.S. is the Erickson 
Air-Crane S-64 that has a maximum lift capacity of 11,340 kilograms (25,000 pounds); this will 
only be able to lift the blades. The largest heavy lift helicopter is the Russian-built Mil Moscow 
MI-26 that has a maximum lift capacity of 20,000 kilograms (44,080 pounds); this also will only 
be able to lift the blades. (Federal Aviation Administration, telephone conference with Flight 
Standards District Office, Honolulu, May 11, 2011).Seeing as the other components still need to 
be transported by land, the helicopter transport for the WTG components was determined to be 
an inefficient method of transport for the superloads.  

If an emergency evacuation is necessary, the method of evacuation would be determined by 
emergency personnel. The laydown area at the wind farm site could potentially be used as a 
temporary helicopter landing zone in the event of an emergency. 
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Comment IND 13-22: Again, because this project has such significant impacts and may 
have long-term, ongoing impacts, there should be an evaluation of the lifespan and 
replacement schedule for the various wind-farm components: the blades, the towers, the 
turbines, the transmission lines, the battery, etc. This is an environment with much salt 
air and in a remote location which will make maintenance more difficult. Therefore, how 
will the immediate surrounding neighbors and the Kula community be impacted by 
ongoing maintenance and periodic equipment replacement activities? Because this 
project may have sizable negative impacts, it is necessary to fully clarify the positive 
benefits of this project. Therefore, to be included in the Final EIS document, there 
should be a comprehensive discussion on the amount of electricity to be generated 
(daily and yearly), its reliability and variability (This may also relate to the battery 
system.), and its financial impact on MECO and on the electricity consumers of Maui 
Island. 

Response IND 13-22: The wind industry has developed significant experience related to the 
operation of wind turbines in marine environments. The Auwahi wind turbines will be outfitted 
be with special marine package and coated with a marine finish to withstand the corrosive 
effects of sea wind and salt air. 

Siemens has a proven record of reliable performance over the longterm. In California, Siemens 
installed over 1,100 turbines between 1983 and 1990, with 97 percent still in operation today 
(Siemens AG 2009). The nacelle design of the Siemens 3.0 MW turbine is compact and lighter, 
and has 50 percent fewer moving parts relative to other turbines of similar power generation 
capabilities. It does not require additional on-site assembly. These design features increase the 
function and reliability of the turbine. Turbine blades are made in one piece from fiberglass-
reinforced epoxy resin in a single production step. As a result, there are no glue joints, which 
helps minimize the risk of environmental effects on the blade (Siemens AG 2010). For these 
reasons, the need to replace WTGs or WTG components is expected to be minimal over the 
20-year lifespan of the project. In the unlikely event that WTG replacement is required, 
replacement parts would be delivered to the Project site and constructed as described in the EIS, 
inclusive of obtaining necessary permits and coordinating with affected agencies as well as 
notifying members of the public should transportation of parts to the site affect traffic. 

Wind energy is a safe and reliable source of electricity. Sempra Generation has more than 
2,700 MW of generating capacity in operation, including natural gas, wind, and solar 
photovoltaic projects, all of which have a history of safe, dependable operation. As of December 
2010, 26.1 percent of MECO’s sales were from renewable energy sources (MECO 2011). As 
proposed, the Project could provide 78,500 megawatt-hours per year (MWh/year) of electricity 
to MECO’s grid, enough to provide electricity to approximately 10,000 households.  

The Project would provide approximately 504 MW per day and 183,960 MW per year of 
electricity, based on its generating capacity of approximately 21 MW, augmented with a battery 
energy storage system (BESS). The BESS would be used during times of low demand, providing 
the same benefits of pumped hydro-storage with fewer impacts. The BESS will provide 
approximately 13.5 MW of power and 10 MWh of energy storage which could supply 
approximately 13.5 MW of electricity for 40 minutes if the wind stopped blowing.  
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The energy delivered by the proposed Project would help HECO meet its Renewable Portfolio 
Standard (RPS), established in HRS § 269-92. The Project would further diversify Maui’s power 
supply and contribute to the state’s energy independence and security, as well as help to meet the 
state’s established regulatory requirements and initiatives. In addition, the specific location of the 
Project would provide further geographic diversity to Maui’s power supply and thereby improve 
the overall reliability of the system. The Project would provide economic benefits by 
contributing to the local economy, generating new jobs, and providing a stable, long-term source 
of tax revenue for the state and county. The power generated by the wind farm would be sold to 
MECO under a long-term, fixed-price contract with fixed annual escalation providing long-term 
price stability for consumers. 

Comment IND 13-23: NOTE: The Socio-Economic section (on Pages 3-191 to 3-196) is very 
superficial. It totally avoids discussion of any significant economic or social issues: a) 
electric rates; and b) impacts on immediate neighbors/residents. As part of the socio-
economic analysis, it is very important that there be a complete and frank discussion of 
the impact of this wind energy on MECO, and especially, on all of Maui’s electricity 
ratepayers. Will electricity be cheaper? More expensive? This needs to be VERY 
explicitly clarified with actual electric rates in the FEIS. To gain a better understanding 
and appreciation as to whether the numerous impacts on this project will be 
compensated by lower electricity rates, SEMPRA should be willing to state in the FEIS 
the proposed cost (in cents per KWH) to MECO for the electricity which will be derived 
from the wind-farm. Page 3-195: Merely stating that there will be a stable long-term “set 
rate” is not enough. What actually is the rate going to be? Higher? Lower? How will it 
affect the rates being paid by Maui electricity consumers? Tax Subsidy Furthermore, 
what is the expected Federal and/or State tax subsidy for this project? What will be the 
tax write-off that is eventually paid by the federal and state taxpayers? Lower taxes paid 
by SEMPRA would mean higher taxes for residents. 

Response IND 13-23: Along with reducing greenhouse gas emissions, the primary benefit of the 
project will be to provide fixed price electricity de-linked from oil prices over a 20-year period. 
The Hawai‘i Public Utilities Commission and the Consumer Advocate are responsible for 
reviewing and approving wholesale and retail electricity rates. The specific details of the PPA 
pricing for Auwahi and other wind projects in Hawai‘i can be found on the HPUC website at 
http://puc.hawaii.gov/. Government tax credits are designed to foster investment in new 
businesses which then generate economic growth and incremental taxes. Without the initial tax 
credit, the investment of new businesses would not be created. 

Comment IND 13-24: The neighboring residential communities of Kanaio and Kahikinui 
will be most significantly impacted by this project. The residents of these communities 
have intentionally chosen to live in a remote area with little impact from the modern 
“industrial world”. These communities and residents deserve to receive benefits from 
this project commensurate with the negative impacts which they will need to bear. In 
what way will SEMPRA and/or MECO provide a benefit package for these seriously 
impacted residents? Will it make available low cost electricity to those residents in the 
neighboring communities who may wish to connect to the grid? Will SEMPRA be 
willing to provide a power-line along its transmission corridor coming back to Kanaio 
and Kahikinui from MECO’s Wailea sub-station? This would, in part, meet an 
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environmental and social justice need and concern. The ability to provide such a line is 
indicated in the Draft EIS (at the bottom of page 3-201) when it states that such a line 
could be provided to support both the O&M facility and the Met Tower. 

Response IND 13-24: Auwahi Wind continues its outreach efforts with affected stakeholders to 
define its Community Benefits Package (CBP), which will be included in the Final EIS as 
Appendix M. Affected stakeholders include the County of Maui, the Univerisity of Hawai‘i-Maui 
College; Leeward Haleakalā Watershed Restoration Partnership; Ka ‘Ohana O Kahikinui 
(Kahikinui Homesteaders) and others. Some components of the CBP will include environmental 
and fiscal benefits, such as helping Hawai‘i meet its goal of reducing oil-derived energy by 40 
percent; reducing GHG emissions; creation of temporary and permanent jobs; and improving 
road access to users of public roads associated with the construction access route. As part of the 
Habitat Conservation Plan, Auwahi Wind will fund the preservation and restoration of more 
than 150 acres of Hawaiian Forest. Another component of the CBP is an informational and 
interpretive scenic overlook near the Auwahi Wind Farm site which will highlight the project 
benefits to Maui Island. Informational kiosks at the overlook will also present the rich cultural 
history and archaeological findings in the area. Other benefits are still under development with 
affected stakeholders. The CBP will study and consider funding for: a potable water well at the 
wind farm site for use by ‘Ulupalakua Ranch and Kahikinui Homesteaders, road improvements 
for Kahikinui Homesteaders, and individual renewable energy systems for Kahikinui 
Homesteaders. 

Comment IND 13-25: Page 1-9 and page 2-27: The timeline for the proposed project is 
extremely ambitious, hoping to complete the project and put it online by December 
2012. The consequences of not meeting a tight deadline should be discussed in the Final 
EIS. 

Response IND 13-25: Sempra intends to have the project in commercial operation by December 31, 
2012 as required in the PPA with Maui Electric and to meet the deadline required for the 
Federal Investment Tax Credit. If the project fails to achieve commercial operation by this date 
the economic viability of the project would be at risk and Sempra would potentially not proceed 
with the project. 

Comment IND 13-26: Page 2-27 (bottom) and page 2-28: Decommissioning of the project at 
the conclusion of its 20 year life span will necessitate considerable costs. A “sinking 
fund” should be established that will allow for either a complete decommissioning and 
for the removal of the wind farm, or the replacement of the existing wind towers. 
Without a proper fund being available, these wind towers may remain as a permanent 
blight on the ‘Ulupalakua Ranch landscape. 

Response IND 13-26: At the end of the operating life of the project, the project will either be 
repowered or the equipment will be removed and the site restored to its original condition 
within 2 years as contractually required in both the Land Lease with ‘Ulupalakua Ranch and the 
Power Purchase Agreement with Maui Electric. For modern wind farms, the scrap value of the 
equipment is substantially greater than the cost of decommissioning and removal, however, 
Sempra will provide either a parent guarantee or a letter of credit to support the 
decommissioning plan for the project. 
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Comment IND 13-27: Page 2-4 and in other places, there seems to be an inconsistent 
pattern in measurement units. Sometimes metric units are utilized, as in this page; and 
sometimes NON-metric units are utilized. There should be consistency. And for the 
benefit of readers, I would suggest that “non-metric units” which are more familiar to 
the FEIS approving body. 

Response IND 13-27: We have corrected inconsistent presentation of metric and non-metric units. 

Comment IND 13-28: On page 3-114, there seems to be an error. Does the construction 
crane way 500 or 600 tons? On page 3-159, the wrong elevation seems to have been given. 
The point where the power lines cross the ridge is much higher than 623 feet. Perhaps 4-
6,000 feet. On page 3 -- 161, consider the view interference from the tallest towers 
(3MW), not the shortest ones. On page 3-191, the population statistics are given for Maui 
County. This is not the area that will be impacted by the project. There is no electricity 
connection between Maui Island and the other islands. Therefore, all impacts should 
refer to Maui Island. On page 3-197, the number 2,328 is incorrect; it should be about 
232.8. Page 4-4 discusses climate and utilizes a gross exaggeration of the benefits of the 
wind farm by stating that there will be 12,278 metric tons per hour savings of greenhouse 
gases (GHG). This miscalculated amount would, if true, produce savings greater than 
the total output of Maui greenhouse gases. That cannot be. 

Response IND 13-28:  

a) The crane lift capacity is 600 metric tons. This crane would be delivered to the proposed Project 
site in about 20 legal loads of 38 tons apiece.” 

b) The elevation is 1,330 meters (4,363 feet).  

c) See EIS section 3.13.3.5 for our revised viewshed analysis that was conducted using the Siemens 
3.0 MW WTGs. 

d) The region of influence for analyzing socioeconomic impacts includes all of Maui County, 
although in some cases, information is also provided specifically for Maui Island. The population 
statistics provided in Table 3.16-1 are for Maui Island. Table 3.16-1 was mis-labeled and has 
been corrected. Section 3.16 of the EIS has been revised to better reflect the region of influence. 

e) Thank you for identifying this error. The firm generating capacity on the Island of Maui is 246.3 
MW, as stated by a report from Maui Electric Company (2011).  

f) The project would displace 886 kilograms (1,954 pounds) of GHG per megawatt-hour, or 18.61 
metric tons (20.52 U.S. tons) per megawatt-hour on an annual basis.  

K1-220



Auwahi Wind Project 
Draft Environmental Impact Statement 
Comments regarding Draft EIS 
Page 16 

 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, 
Suite 3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 3.5.3.2, 3.9.3.2, and 3.12.3.3 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-738 

Ron Montgomery 
68 Ka Drive 
Kula, Hawai‘i 96790 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Montgomery: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 14-1: There is a proposal for geothermal energy production on the 
‘Ulupalakua Ranch. The potential study and/or production sites should be identified 
and any impacts to their proposal considered. 

Response IND 14-1: The EIS discusses geothermal energy in Section 2.2.2.9. At this time, the 
feasibility of geothermal is still being determined.  

Comment IND 14-2: …I recommend a stronger commitment to the identification, isolation 
and protection of all special status and rare Hawaiian plants. 

Response IND 14-2: Additional botanical surveys were conducted in March and April 2011 to 
capture wet season conditions. Based on 2010 and 2011 survey data, two listed species, ‘aiea 
(federal endangered; 2 plants) and ko‘oloa‘ula (state endangered; 1 plant) were identified in areas 
of proposed disturbance. These individual plants will be fenced and avoided during construction 
and operation. A federal species of concern, maiapilo (2 plants) was also documented. These 
plants will be enclosed and avoided if possible, however because they occur along the 
construction access route it may not be possible to avoid them. Mitigation for the Blackburn’s 
sphinx moth will compensate for the potential removal of these plants. Other rare species will be 
avoided to the extent possible. 

Comment IND 14-3: Hawaiian Hoary Bat: How is there a net conservation benefit if take 
levels are 9-35 bats? How can you accurately assess the impacts if you don't understand 
the native population? Delaying the destruction of potential nesting areas will help 
current bat breeding but will still impact future populations paraphrased. 

Response IND 14-3: A net benefit to bats from the HCP mitigation strategy will be realized in two 
ways: one, the projected benefit of adult bats does not account for young produced by the bats 
using the restored and protected habitat; and, two, the protected habitat would continue to be 
used by adult bats and their offspring beyond the term of the ITP/ITL. Since the Draft EIS, the 
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Applicant has selected a turbine model and therefore take levels associated with the Project have 
been updated for the EIS.  

Comment IND 14-4: The project will have noise and visual impacts on people using Hoapili 
Trail. What mitigations are being developed to reduce these impacts, such as 
community benefits paraphrased? 

Response IND 14-4: Persons traveling on the Hoapili Trail may hear a gentle swooshing sound 
characteristic of wind farms, with audibility limited to trail areas closest to the site. WTGs also 
may be visible from parts of the trail. However, acoustic modeling has demonstrated that the 
Project has been adequately designed to meet the Hawai‘i Community Noise Standards at all 
existing NSRs. Furthermore, the Project complies with all required setbacks from roads and 
residences and will use WTGs with uniform design, speed, color, height, and rotor diameter. 
Much of the electrical collection system will be underground, and a low-reflectivity finish for 
substation equipment will be used to minimize its visibility.  

Comment IND 14-5: Hurricanes and tropical storms - FEIS should analyze the 
environmental hazards paraphrased. 

Response IND 14-5: As discussed in section 3.4.3.3 of the Draft EIS, the WTGs being considered 
for the proposed Project are designed to withstand gusts of up to 252 kilometers per hour (157 
miles per hour), and to shut down in winds over 89 kilometers per hour (55 miles per hour). 
Because turbine blades automatically pitch out of the wind when excessive wind speeds occur 
(i.e., greater than 25 meters per second 56 mph) wind loads are minimized and damage to the 
turbine is less likely to occur.  

In the unlikely event that wind speeds are high enough to damage a WTG and cause it to 
fall, the damage would likely be confined to the site and potentially the areas 
immediately adjacent. The closest structures are approximately 0.8 kilometer (0.5 mile) 
away. As discussed in section 3.15.3.3 of the Draft EIS, it is very rare for a WTG to 
collapse or a rotor blade to dropped or thrown from the nacelle. Compliance with 
industry standards for design, construction, and operation of WTGs can appropriately 
and effectively reduce the potential for tower collapse and blade throw (AWEA 2008). In 
addition, based on preliminary geotechnical investigations at the wind farm site, the 
foundation for the WTG would consist of approximately 268 cubic meters (350 cubic 
yards) of concrete, reinforcing bars, and anchor bolts. Operations would include a 
preventative maintenance program that would call for the WTG to be regularly 
inspected.Comment IND 14-6: Social justice - please elaborate on community benefits 
paraphrased. 
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Response IND 14-6: Auwahi Wind continues its outreach efforts with affected stakeholders to 
define its Community Benefits Package (CBP), which will be included in the Final EIS as 
Appendix M. Affected stakeholders include the County of Maui, the University of Hawai‘i-Maui 
College; Leeward Haleakalā Watershed Restoration Partnership; Ka ‘Ohana O Kahikinui 
(Kahikinui Homesteaders) and others. Some components of the CBP will include environmental 
and fiscal benefits, such as helping Hawai‘i meet its goal of reducing oil-derived energy by 40 
percent; reducing GHG emissions; creation of temporary and permanent jobs; and improving 
road access to users of public roads associated with the construction access route. As part of the 
Habitat Conservation Plan, Auwahi Wind will fund the preservation and restoration of more 
than 150 acres of Hawaiian Forest. Another component of the CBP is an informational and 
interpretive scenic overlook near the Auwahi Wind Farm site which will highlight the project 
benefits to Maui Island. Informational kiosks at the overlook will also present the rich cultural 
history and archaeological findings in the area. Other benefits are still under development with 
affected stakeholders. The CBP will study and consider funding for: a potable water well at the 
wind farm site for use by ‘Ulupalakua Ranch and Kahikinui Homesteaders, road improvements 
for Kahikinui Homesteaders, and individual renewable energy systems for Kahikinui 
Homesteaders. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011                    TTEC-PTLD-2011-739 

Gerald Olson 
206 Heleuma Place 
Kihei, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Olson: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 15-1: We hereby request that Sempra Generations use the corridor road provided 
by Honua‘ula for access to this project. 

Response IND 15-1: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was revised to 
consider other alternative routes to access the proposed Project site. For details, please see Section 
2.2.2.4 of the EIS.  

Comment IND 15-2: Transporting large trucks through Wailea will cause major disruptions to 
the residents as well as tourists. 

Response IND 15-2: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, was 
revised to include two main routes; one that travels through Wailea and Mākena, and one that travels 
on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the EIS.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the Auwahi 
Wind Farm Project. Should you wish to receive a copy of the Final EIS document or portions thereof, 
please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 3020, Honolulu, HI 
96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
Alicia Oller, Tetra Tech 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-740 

Mr. & Mrs. Allan 
166 W. Ikea Kai Place 
Wailea, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. & Mrs. Allan: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 16-1: We hereby request that Sempra Generations use the corridor road 
provided by Honua‘ula for access to this project. 

Response IND 16-1: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the EIS.  

Comment IND 16-2: Transporting large trucks through Wailea will cause major disruptions 
to the residents as well as tourists. This will also cause two of the intersections to be torn 
up (Pi‘ilani Highway and Wailea Ike Drive as well as Wailea Ike Drive and Wailea 
Alanui). 

Response IND 16-2: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS. Please note that the project will not be tearing out intersections to accommodate the 
superloads. At the intersection of Wailea Ike Drive and Wailea Alanui Drive, traffic lights and an 
overhead light post are proposed to be temporarily removed to allow oversized construction 
vehicles to turn left on Wailea Alanui Drive. This temporary removal will only be necessary for 
the wind turbine components and as a result is expected to be required for only 8 nights over a 
one month period; the traffic lights and the overhead light post will be replaced soon after all 
WTG components have been transported to the wind farm site. This work will be coordinated 
with the police and DPW. The median itself would remain intact and so no modifications would 
be required. 
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 
Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-741 

Mr. & Mrs. Moe 
377 Kualono Place 
Wailea, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. & Mrs. Moe: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 17-1: We have been told that Sempra was given the opportunity to utilize the 
corridor road, provided by Honua‘ula (Wailea670) for access to the project and eliminate 
all of this traffic through Wailea and Mākena as well as preserving the roads during this 
period of construction. 

Response IND 17-1: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the EIS.  

Comment IND 17-2: Tearing out the intersections of Pi‘ilani Highway and Wailea Ike Drive 
and Wailea Ike Drive and Wailea Alanui for the superloads…will disrupt all of the local 
businesses as well as the major hotels & residences in Wailea and Mākena. 

Response IND 17-2: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS. Please note that the project will not be tearing out intersections to accommodate the 
superloads. At the intersection of Wailea Ike Drive and Wailea Alanui Drive, traffic lights and an 
overhead light post are proposed to be temporarily removed to allow oversized construction 
vehicles to turn left on Wailea Alanui Drive. This temporary removal will only be necessary for 
the wind turbine components and as a result is expected to be required for only 8 nights over a 
one month period; the traffic lights and the overhead light post will be replaced soon after all 
WTG components have been transported to the wind farm site. This work will be coordinated 
with the police and DPW. The median itself would remain intact and so no modifications would 
be required. 
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 
Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-742 

Mr. & Mrs. Williams 
4328 Melianani Place 
Wailea, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. & Mrs. Williams: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 18-1: We have been told that Sempra Generations…was given the 
opportunity to extend the corridor road, by Honua‘ula (Wailea 670), for access to the 
project and eliminate all this traffic through Wailea and Mākena, as well as preserving 
the roads during this period of construction…It is unconscionable to think that a 
company who is trying to create sustainable energy would want to destroy infrastructure 
to achieve that purpose. 

Response IND 18-1: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the EIS. 

Comment IND 18-2: Tearing out the intersections for the superloads will disrupt all of the 
local businesses as well as the major hotels & residences in Wailea and Mākena. 

Response IND 18-2: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS. Please note that the project will not be tearing out intersections to accommodate the 
superloads. At the intersection of Wailea Ike Drive and Wailea Alanui Drive, traffic lights and an 
overhead light post are proposed to be temporarily removed to allow oversized construction 
vehicles to turn left on Wailea Alanui Drive. This temporary removal will only be necessary for 
the wind turbine components and as a result is expected to be required for only 8 nights over a 
one month period; the traffic lights and the overhead light post will be replaced soon after all 
WTG components have been transported to the wind farm site. This work will be coordinated 
with the police and DPW. The median itself would remain intact and so no modifications would 
be required. 
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-743 

Arthur Tai 
155 Kai La Place 
Wailea, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Tai: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 19-1: We have been told that Sempra was given the opportunity to utilize the 
corridor road, provided by Honua‘ula (Wailea670) for access to the project... 

Response IND 19-1: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the EIS.  

Comment IND 19-2: Tearing out the intersections for the superloads will disrupt all of the 
local businesses as well as the major hotels & residences in Wailea and Mākena. 

Response IND 19-2: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS. Please note that the project will not be tearing out intersections to accommodate the 
superloads. At the intersection of Wailea Ike Drive and Wailea Alanui Drive, traffic lights and an 
overhead light post are proposed to be temporarily removed to allow oversized construction 
vehicles to turn left on Wailea Alanui Drive. This temporary removal will only be necessary for 
the wind turbine components and as a result is expected to be required for only 8 nights over a 
one month period; the traffic lights and the overhead light post will be replaced soon after all 
WTG components have been transported to the wind farm site. This work will be coordinated 
with the police and DPW. The median itself would remain intact and so no modifications would 
be required. 
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-744 

Mr. & Mrs. Lukens 
340 Pualoa Nani Place 
Wailea, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. & Mrs. Lukens: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 20-1: We have been told that Sempra was given the opportunity to utilize the 
corridor road, provided by Honua‘ula (Wailea670) for access to the project and eliminate 
all of this traffic through Wailea and Mākena as well as preserving the roads during this 
period of construction. 

Response IND 20-1: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the EIS.  

Comment IND 20-2: Tearing out the intersections for the superloads will disrupt all of the 
local businesses as well as the major hotels and residences in Wailea and Mākena. 

Response IND 20-2: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see enclosed copy of Section 3.9.3.2 of the EIS. 
Please note that the project will not be tearing out intersections to accommodate the superloads. 
At the intersection of Wailea Ike Drive and Wailea Alanui Drive, traffic lights and an overhead 
light post are proposed to be temporarily removed to allow oversized construction vehicles to 
turn left on Wailea Alanui Drive. This temporary removal will only be necessary for the wind 
turbine components and as a result is expected to be required for only 8 nights over a one 
month period; the traffic lights and the overhead light post will be replaced soon after all WTG 
components have been transported to the wind farm site. This work will be coordinated with the 
police and DPW. The median itself would remain intact and so no modifications to storm drains 
would be required. 
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 
Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011    TTEC-PTLD-2011-745 

Mr. & Mrs. von Thaden 
180 West Ikea Moku Place 
Wailea, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. von Thaden: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 21-1: It is inconceivable to us that this makes sense given the deleterious 
physical and economic impact it construction traffic through Wailea would have on our 
community. 

Response IND 21-1: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, was 
revised to include two main routes; one that travels through Wailea and Mākena, and one that travels 
on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the EIS.  

Comment IND 21-2: A route through Honua‘ula or over the long overdue extension of Pi‘ilani 
Hwy would be far more desirable. However, if neither of these alternatives is possible, then 
an alterntive location for the new wind farm at another Maui location should be sought. 

Response IND 21-2: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was revised to 
consider other alternative routes to access the proposed Project site. For details, please see the 
enclosed copy of Section 2.2.2.4 of the EIS.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the Auwahi 
Wind Farm Project. Should you wish to receive a copy of the Final EIS document or portions thereof, 
please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 3020, Honolulu, HI 
96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
Alicia Oller, Tetra Tech 
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July 11, 2011                   TTEC-PTLD-2011-746 

Mr. & Mrs. Hata 
162 W. Ikea Kai Place 
Wailea, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. & Mrs. Hata: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 22-1: We hereby request that Sempra Generations use the corridor road 
provided by Honua‘ula for access to this project. 

Response IND 22-1: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the EIS.  

Comment IND 22-2: Transporting the large trucks and equipment through Wailea will 
cause major disruption to the residents as well as tourists. 

Response IND 22-2: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011  TTEC-PTLD-2011-747 

Mr. & Mrs. McKinley 
4281 Wailina Place 
Wailea, Hawai‘i 96753-8433 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. & Mrs. McKinley: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 23-1: We strongly believe that the subject EIS’ proposed method of 
transporting extensive amounts of (heavy) equipment and material from urban Kahului 
Harbor to the pastoral ‘Ulupalakua Ranch area is detrimental, dangerous and disruptive 
routing. 

Response IND 23-1: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS. 

Comment IND 23-2: Though the EIS addresses the normal environmental issues of climate, 
flora, fauna, air quality, etc., the projects’ disruptive & corrective issues to the affected 
communities is inadequate. 

Response IND 23-2: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS. 

Comment IND 23-3: We propose an alternative method of routing the majority of the 
required Wind Farm Equipment and material to the ‘Ulupalakua site: and further 
propose that an appropriate Alternative be added to the EIS: ship directly to the wind 
farm site and stage the construction from anchored ocean barges paraphrased. Utilizing 
the floating barge staging area, plus tug-and-barging all heavy wind farm components 
and equipment directly to the Wind Farm Site, prevents the elaborate, disruptive and 
unnecessary cross-Island transfer of wind farm components…We trust that this 
Alternative Concept will be thoroughly analyzed and published in an EIS Addendum. 
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Response IND 23-3: Thank you for your interest in the Auwahi Wind Project and your detailed 
discussion of the potential for construction deliveries to the Auwahi site by ocean barges. 

Auwahi Wind has evaluated the potential for ocean barge deliveries and has concluded that the 
environmental impacts of this alternative would be substantially greater to the island of Maui 
than the current proposed alternative. In addition to environmental impacts, the ocean 
conditions in the ‘Alenuihāhā Channel poses technical challenges for ocean barge deliveries of 
the WTG parts. Combined with permitting requirements, the alternative of ocean barge 
deliveries was determined to be impractical alternative for delivery of the WTG parts for the 
Auwahi Wind Project. 

The Auwahi Wind Project was intentionally setback over 1,000 feet from the shore line to 
comply with Maui County Shoreline Setback requirements, which are intended to protect and 
preserve shoreline environments. Utilizing the shoreline for barge deliveries, even if only during 
the construction phase, would permanently impact the shoreline and coastal marine 
environments. 

The technical challenges of anchoring a barge off the shore of Auwahi in the ‘Alenuihāhā 
Channel and providing access to the site via a bridge-ramp are difficult. Unlike the relatively 
calm shore line along South Maui, Auwahi is located directly on the ‘Alenuihāhā Channel which 
is exposed to open ocean currents, large wind swells, and very high winds. The ‘Alenuihāhā 
Channel is known for its treacherous conditions. The anchors required to secure the barges 
would cause permanent damage to the marine coastal environment.  

The ocean-based transport system for wind turbine generator parts would involve the use of a 
barge to transport the various components to a docking and off-loading site near the wind farm 
site such that trucking through urbanized areas would not be required. Construction of an off-
loading ocean dock at the makai portion of the wind farm site assumes the following general 
parameters of construction: 

1. Shore-side improvements would include the construction of a new access road from the 
docking site to the wind farm site. This access road would also be used for construction 
access for dock improvements. Additional shore-side improvements are assumed to include 
staging areas for off-loading and areas for truck turnaround and parking. 

2. Ocean-side improvements would include the installation of dock supporting foundation and 
abutments, and an unloading platform. 

With these assumed improvements, the following permits are anticipated to be triggered.  

1. Special Management Area (SMA) Use Permit for shore-side construction within the SMA; 

2. Shoreline Setback Variance for shore-side construction within the shoreline setback; 

3. Conservation District Use Permit for work within the State Conservation District (i.e., work 
performed makai of the certified shoreline); 
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4. U.S. Department of the Army Section 10 Permit (Section 10 of the Rivers and Harbors Act 
of 1899) prohibits the obstruction or alteration of navigable waters of the United Sates 
without a Department of the Army permit); 

5. If fill or dredged material is to be placed in the ocean in connection with the construction of 
the dock (e.g., supporting pier, concrete abutments, etc.), a Section 404 permit from the U.S. 
Department of the Army will be required (Section 404 of the Clean Water Act of 1972 
prohibits the discharge of dredged or fill material into waters of the United States, including 
wetlands, without a Department of the Army permit); 

6. A U.S. Department of the Army Section 404 permit application triggers the requirement for 
a separate Section 401 Water Quality Certification from the State Department of Health; and 

7. A U.S. Department of the Army 404 permit application also triggers the requirement for a 
Coastal Zone Management Consistency Review approval from the State Office of Planning. 

In addition to the foregoing, both the Shoreline Setback Variance Application and Conservation 
District Use Application will need to be supported by a Chapter 343, Hawai‘i Revised Statutes 
environmental assessment or environmental impact statement. The environmental assessment 
would need to address impacts of the temporary docking system to the marine and terrestrial 
environments, to include marine biota, water quality, archaeological, and flora/fauna parameters. 

If permitting processes for the foregoing approvals were to be initiated at this point, the time 
required to complete the processes would likely extend the start construction date by 18 to 24 
months. In this regard, the regulatory requirements for implementing a transport by sea option 
would place the project beyond the implementation milestone requirements established by the 
purchase power agreement. 

The preferred transportation plan for the Auwahi Wind Project will have the turbines off-loaded 
directly from the ship in Kahului Harbor and transported via existing paved public roads to the 
base of Pāpaka Road in Mākena. Modifications to existing public roads will be limited to the 
temporary removal of several signs and a set of traffic lights at the intersection of Wailea Ike 
Drive and Wailea Alanui Drive during a one-month delivery window for turbine components 
(please note that Pāpaka Road is an existing gated agricultural road which will be improved to 
support the project). The Kahului Harbor and the roads of Maui have already successfully 
supported the logistics for the construction of 2 wind projects on Maui of similar size as Auwahi 
Wind Project. These 2 projects involved the delivery of 34 wind turbines in total, while Auwahi 
Wind will require only 8 wind turbines. Auwahi intends to continue to work closely with the 
Hawai‘i Department of Transportation and Maui County Department of Public Works, in 
addition to Auwahi Wind’s construction contractors and local communities to schedule 
deliveries that minimize impacts associated with construction traffic to extent possible.  
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 
Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Section 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 

 K1-255



IND
24-1

IND
24-2

Comment Letter IND 24

K1-256



 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-748 

Mr. & Mrs. Scheller 
SENT VIA EMAIL: justfivegrins@hotmail.com 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. & Mrs. Scheller: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 24-1: …concentrated construction flow will have an undesirable impact with 
a steady stream of construction vehicles resulting in an increase in traffic and noise, 
decreased air quality, with further lifestyle, tourist, and economic disruption to the 
Wailea and Mākena communities. This will also have a harmful effect on the beautiful 
trees, vegetation and landscape that grace our community plus the potential for long 
term damage to our roads. 

Response IND 24-1: A Moving Permit from Maui County DPW is required for oversize vehicles 
traveling on public roads. A standard condition of the Moving Permit will be the immediate 
repair of any roadway damage caused by Project vehicles. Section 3.9.3.2 of the EIS, 
Transportation and Traffic, Construction Impacts, was revised to include two main routes; one 
that travels through Wailea and Mākena, and one that travels on Kula Highway. For details, 
please see the enclosed copy of Section 3.9.3.2 of the EIS. 

Comment IND 24-2: We believe a better solution would be to extend Pi‘ilani Hwy 
southward utilizing the corridor through Honua‘ula (the Wailea 670 route) and/or 
reroute traffic upcountry through existing roads to minimize the aforementioned 
exposure to this traffic quagmire…Where does lack of time come into play in an EIS 
anyway, how long has this project been in the works? Cost prohibitive, really? Yes, it 
may be more costly to add a few bridges and extra miles of graded road, but prohibitive, 
we think not...This would seem like a no brainer? 

Response IND 24-2: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the EIS. 
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 
Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011   TTEC-PTLD-2011-749 

James Nixon 
3300 Wailea Alanui, No.47C 
Wailea, Hawai‘i 96753 
 
RE: Auwahi Wind Project – Draft Environmental Impact Statement  

Comments regarding Draft EIS 

Dear Mr. Nixon: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 25-1: The project will require over 15,000 vehicle trips into and out of the 
wind farm site. Running these trips through Wailea-Mākena would greatly increase 
ambient noise levels both in daytime and worse, when people are sleeping…The 
additional traffic, wear and tear on the roadways and noise would be highly disruptive to 
our community. The project will also require 56 so-called “superloads” to be transported 
to the wind farm site that carry the massive turbine blades…The noise of these massive 
loads grinding down the roadways in the maddle of the night, the stress on the road, the 
possibility of the road collapsing and isolation Mākena, and the fact that no one benefits 
except the ranch from getting its ranch road paved begs for an alternate solution. 

Response IND 25-1: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS.  

Comment IND 25-2: …Instead of enriching the ranch by building a road no one but the 
ranch can use, this highway Pi‘ilani Highway should be extended now and a temporary 
work road surveyed and graded to allow the wind farm vehicles access to the upper 
Pi‘ilani Highway…the project may be delayed, but for the greater good of those living in 
Pukalani, Kula, Wailea and Mākena this is the fairest way to proceed. 

Response IND 25-2: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the EIS. 
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011                   TTEC-PTLD-2011-750 

Ann Walsh C/O Joe Prutch 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Ms. Walsh: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 26-1: …please include his Mentz plan of long range, practical vision of how 
Maui can become fully self reliant. 

Response IND 26-1: We believe you are referring to Chris Mentzel, founder of Clean Energy Maui, 
LLC. Mr. Mentzel attended the Draft EIS public meeting in Kihei on April 12, 2011, and spoke 
at length with representatives from Sempra and the Auwahi Wind project team.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-751 

John Philpin 
310 Pualoa Nani Place 
Wailea, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Philpin: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 27-1: I understand that Sempra was given the opportunity to utilize the 
corridor road, provided by Honua‘ula (Wailea670) for access to the project. This would 
eliminate the need for any of this construction traffic to pass through Wailea and 
Mākena – as well as preserving the roads. 

Response IND 27-1: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the revised EIS Section 2.2.2.4 enclosed with this response.  

Comment IND 27-2: Tearing out the intersections for the superloads…will disrupt all of the 
local businesses as well as the major hotels & residences in Wailea and Mākena. 

Response IND 27-2: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS. Please note that the project will not be tearing out intersections to accommodate the 
superloads. At the intersection of Wailea Ike Drive and Wailea Alanui Drive, traffic lights and an 
overhead light post are proposed to be temporarily removed to allow oversized construction 
vehicles to turn left on Wailea Alanui Drive. This temporary removal will only be necessary for 
the wind turbine components and as a result is expected to be required for only 8 nights over a 
one month period; the traffic lights and the overhead light post will be replaced soon after all 
WTG components have been transported to the wind farm site. This work will be coordinated 
with the police and DPW. The median itself would remain intact and so no modifications to 
storm drains would be required. 
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011                      TTEC-PTLD-2011-752 

Thomas Coopat, Jr. 
187 Heleuma Place 
Kihei, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Coopat.: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 28-1: We hereby request that Sempra Generations use the corridor road 
provided by Honua‘ula for access to this project. 

Response IND 28-1: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was revised 
to consider other alternative routes to access the proposed Project site. For details, please see the 
enclosed copy of Section 2.2.2.4 of the EIS.  

Comment IND 28-2: Transporting the large trucks and equipment through Wailea will cause 
major disruption to both residents and visitors. 

Response IND 28-2: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one that 
travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the EIS. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or portions 
thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 3020, 
Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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July 11, 2011                       TTEC-PTLD-2011-753 

Robert Lloyd 
3924 Wailea Ekolu Place 
Wailea, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Lloyd: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 29-1: The transportation of the necessary equipment, as currently 
proposed….would require that two of the busiest intersections in Wailea – Pi‘ilani Highway 
and Wailea Ike Drive; and Wailea Ike Drive and Wailea Alanui - be severely disrupted. This in 
turn has a huge negative impact on local businesses, major hotels and many residences. 

Response IND 29-1: Impacts associated with construction are expected to be minor and temporary. 
Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, was revised to include 
two main routes; one that travels through Wailea and Mākena, and one that travels on Kula Highway. 
For details, please see the enclosed copy of Section 3.9.3.2 of the EIS.  

Comment IND 29-2: A far more practical route is to use the corridor road provided by Honuaula 
(Wailea 670). This would eliminate all of the traffic through Wailea and Mākena, in addition to 
avoiding destruction of the roads during the construction period. 

Response IND 29-2: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was revised to 
consider other alternative routes to access the proposed Project site. For details, please see the 
enclosed copy of Section 2.2.2.4 of the EIS. 

We appreciate the input provided and will include a copy of your letter in the Final EIS for the Auwahi 
Wind Farm Project. Should you wish to receive a copy of the Final EIS document or portions thereof, 
please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 3020, Honolulu, HI 
96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-754 

Mr. James E. Allard 
3958 Waakaula Street 
Kihei, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Allard: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 30-1: This part of Maui continues to grow and inexorably demands are 
growing for access. It may not be currently in the plan to improve the road at this time; 
however, the road could be improved near to highway standards. Then at least the basic 
roadbed would be in place for upgrading in the future. Sempra Corporaion is a large 
company. Ulapalakua Ranch is a large operation. Although somewhat dormant, Wailea 
670 is a mega-development. Surely, common ground can be found to use this unique 
opportunity to extend Pi‘ilani Highway, particularly when the alternative puts so many 
residents at risk.  

Response IND 30-1: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the EIS.  

Comment IND 30-2: The applicants propose to use Wailea/Mākena Alanui over an 
extended period to transport numerous and some incredibly heavy loads over a roadway 
which will suffer substantial damage…Wailea Alanui is not constructed to withstand this 
traffic. Twice in the past decade, culverts in front of the Elua and between the Four 
Seasons and Grand Wailea have collapsed. In both instances, it took months to effect 
repairs and in the latter case Alanui was closed for about three months. If a collapse 
were to occur south of the Kea Lani Fairmont, residents of Mākena and south are 
trapped. Also, who accepts subsequent liability for the aftershock of a weakened 
roadbed?  

Response IND 30-2: Sempra has initiated discussions with the Hawai‘i DOT and Maui Department 
of Public Works regarding the transportation plan for the project. Maui County DPW confirmed 
that culverts along Wailea and Mākena are dsigned to withstand loads of 20 tons. Auwahi Wind 
will complete a culvert inventory report in coordination with DPW. The superload per axle 
weight is approximately 9-10 tons, well within the culvert design. If and where necessary, 
culverts will be reinforced utilizing methods such as temporary steel plates that span the culvert. 
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All loads for the project will be highway legal and individual axle loads will be similar to those of 
tractor trailers currently supplying hotels in Wailea and Mākena. Road closures are rare for this 
roadway. A Moving Permit from Maui County DPW is required for oversize vehicles traveling 
on public roads. A standard condition of the Moving Permit will be the immediate repair of any 
roadway damage caused by Project vehicles. In discussions with Civil Defense, there are no 
County roadway systems that can be used to re-direct traffic in the event of a road closure of 
Mākena Alanui Road. However, Civil Defense in coordination with the Police Department will 
contact adjacent landowners during emergency evacuation situations for access to agricultural 
roads that will provide an alternative temporary roadway system away from immediate danger. 
In addition, Civil Defense will coordinate any long-term road closure situation to ensure health 
and safety measures are implemented and any needed supplies are delivered (by helicopter or 
other means) to remote areas. 

Comment IND 30-3: … not to mention disruption to the thousands of people and tourists 
that reside along this route. 

Response IND 30-3: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-755 

Tom Croly 
3259 Akala Drive,  
Kihei, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Croly: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 31-1: Mr. Croly asked which route the concrete trucks would utilize through 
Wailea or Kula. 

Response IND 31-1: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 in of 
the EIS.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Section 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-756 

Anita Nixon 
3300 Wailea Alanui 
No. 47C  
Wailea, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Ms. Nixon: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 32-1: Ms. Nixon suggested extending Pi‘ilani Highway through Honua‘ula 
to Pāpaka Road as opposed to using the existing construction access route.  

Response IND 32-1: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the EIS.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon). 

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Section 2.2.2.4 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-724 

Bud Pikrone  
Wailea Community Association 
555 Kaukahi Street  
Wailea, Hawai‘i  

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS  

Dear Mr. Pikrone: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment CO 09-1: Mr. Pikrone concurred with Ms. Nixon’s suggestion of extending 
Pi‘ilani Highway through Honua‘ula. He emphasized that Sempra should seriously 
consider this alternative.  

Response CO 09-1: Section 2.2.2.4 of the EIS, Alternative Construction Access Routes, was revised 
to consider other alternative routes to access the proposed Project site. For details, please see the 
enclosed copy of Section 2.2.2.4 of the EIS.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon).  

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Section 2.2.2.4 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 

K1-286



 

 

737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-757 

Judith Michaels 
4850 Mākena Alanui  
Kihei, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Ms. Michaels: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 33-1: Ms. Michaels suggested that the transmission line be underground to 
minimize visual impacts. 

Response IND 33-1: Auwahi Wind initially considered but did not carry forward into the Project 
design the concept of undergrounding the generator-tie line for a number of reasons. Although 
permanent visual resource impacts would be reduced to some extent by burying the line, 
construction of the underground line would cause greater impacts to most resources, and the 
operation of the underground line would result in disadvantages associated with safety and 
reliability, land use, and maintenance as compared to an overhead line. These reasons are 
described in detail below. 

Installation of an underground line generally involves the following sequence of events: 1) right-
of-way clearing, 2) trenching/blasting, 3) laying and/or welding pipe, 4) duct bank and vault 
installation, 5) backfilling, 6) cable installation, and 9) site restoration. Underground installation 
of the generator-tie line would require the excavation of a continuous trench in which to install 
duct banks that would carry the electrical cables. Each line requires three separate cables, similar 
to the three conductors required for aboveground generator-tie line. They are not housed 
together in one pipe, but are set in concrete ducts or buried side-by-side.  

Ground Disturbance – It is estimated that the Auwahi generator-tie line would require a trench 
approximately 3 meters (10 feet) wide and 0.9 meter (3 feet) deep for its entire 15-kilometer (9-
mile) length, resulting in 5,550 square meters (60,000 square feet) of surface ground disturbance 
and 16,650 cubic meters (21,777 cubic yards) of cut. In addition, there would be underground 
and above ground structures associated with an underground line, including vaults and transition 
structures that would create additional disturbance. Vaults are concrete boxes, typically 3 meters 
(10 feet) high and 3 to 9 meters (10 to 30 feet) wide, buried at regular intervals along the 
underground construction route which provide access for splicing the cables during construction 
and for maintenance and repair of the cables during operation. Transition structures are vertical 
structure, typically 18 to 30 meters (60 to 100 feet) tall, required for underground cables less than 
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345 kV to connect overhead to underground lines. Trenching in particular would result in 
greater impacts related to soils and erosion, biological and cultural resources than construction 
of an overhead line (see Sensitive Resources below) because substantial ground disturbance 
would occur along the length of the line, whereas disturbance associated with an overhead line is 
limited to the location of each pole.  

Additionally, a permanent corridor would have to remain clear of vegetation including trees and 
large shrubs with long roots that could interfere with the system. With an overhead line all 
vegetation outside of the safety clearance zones of the line would be restored. 

Sensitive Resources – Construction of an underground line would result in additional impacts 
to sensitive biological and archaeological resources. Unlike an overhead line for which pole 
locations are some what flexible and can be adjusted to avoid sensitive resources, a trench 
required for an underground line has a larger footprint and less ability to shift to avoid such 
resources. Thus sensitive plants, including ‘iliahi (federal endangered) and ‘aiea (candidate for 
federal listing), as well as a number of other rare native species that were documented during 
botanical surveys within the generator-tie line, would potentially be affected by the construction 
of an underground line. Likewise, excavation of a trench would have greater potential to impact 
buried archaeological features than the proposed overhead generator-tie line, for which only 
minor excavation would occur for the installation of individual poles. 

Visual Resources – It is often assumed that following construction, visual impacts associated 
with an underground line would be negligible because the entire line would be out of sight. 
However, the above ground ancillary facilities associated with an underground line would be 
visible. The maintenance of a cleared right-of-way above the underground line to allow 
permanent access for repair and maintenance and to prevent root systems from interfering with 
the line would create additional visual impact. 

Land Use – During construction, special methods are needed to avoid mixing the topsoil with 
lower soil horizons and to minimize erosion during trench excavation. The placement of soils 
around an underground line may slightly change the responsiveness of surface soils to 
agricultural practices.  

Safety and Reliability – Although they are less susceptible to outages associated with 
environmental factors (i.e., wind and vegetation) than overhead lines, underground lines require 
more repair time and thus result in longer outages. Cable repair requires considerable time 
associated with locating and excavating the affected cable segment. In contrast, a fault or break 
in an overhead line can usually be located almost immediately. Underground lines also typically 
have a shorter life expectancy than overhead lines. 

Cost – The estimated cost for constructing underground lines ranges from 4 to 14 times more 
expensive than overhead lines of the same voltage and same distance. Costs and time associated 
with repairs for an underground line are also usually greater than for overhead lines. Therefore, 
construction and operating an underground line would be cost prohibitive.  
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Operations and Maintenance – As noted above, operating problems or maintenance issues 
associated with underground lines require more time and resources and can result in additional 
disturbance, compared to overhead lines. Excavation of the line for repair would result in 
additional ground disturbance. 

Given the potential for increased significant environmental impacts associated with the 
construction and operation and maintenance of an underground generator-tie line, reliability 
concerns, and the high cost of this technology, undergrounding the generator-tie line was 
eliminated from inclusion in the Project during the design phase. 

Comment IND 33-2: Ms. Michaels further suggested that traffic could be mitigated through 
sharing of the traffic burden with some vehicles using Kula Highway as opposed to 
going through Wailea/Mākena.  

Response IND 33-2: Section 3.9.3.2 of the EIS, Transportation and Traffic, Construction Impacts, 
was revised to include two main routes; one that travels through Wailea and Mākena, and one 
that travels on Kula Highway. For details, please see the enclosed copy of Section 3.9.3.2 of the 
EIS. 

Comment IND 33-3: She added that her concern is that there are no alternative routes in 
and out of Mākena if Maken Alanui Road was closed due to sinkholes, etc… 

Response IND 33-3: Mākena Alanui Road is a County owned two lane road that dead ends at the 
south end of Mākena. Road closures are rare for this roadway. In discussions with Civil Defense, 
there are no County roadway systems that can be used to re-direct traffic in the event of a road 
closure of Mākena Alanui Road. However, Civil Defense in coordination with the Police 
Department will contact adjacent landowners during emergency evacuation situations for access 
to agricultural roads that will provide an alternative temporary roadway system away from 
immediate danger. In addition, Civil Defense will coordinate any long-term road closure 
situation to ensure health and safety measures are implemented and any needed supplies are 
delivered (by helicopter or other means) to remote areas.  

Comment IND 33-4:..., and concurred with looking at extending Pi‘ilani Highway 

Response IND 33-4: Section 2.2.2.4 of the Final EIS, Alternative Construction Access Routes, was 
revised to consider other alternative routes to access the proposed Project site. For details, 
please see the enclosed copy of Section 2.2.2.4 of the Final EIS. 
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We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon).  
Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Sections 2.2.2.4 and 3.9.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-758 

Larry Stevens 
7155 S. Mākena  
Kihei, Hawai‘i 96753 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Stevens: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 34-1: Mr. Stevens wanted to understand the water source.  

Response IND 34-1: Section 3.5.3.2 of the EIS, Hydrology and Water Resources, Construction 
Impacts, was revised to include a discussion on the potential sources of water for the Project. 
For details, please see the enclosed copy of Section 3.5.3.2 of the EIS.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon).  

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

Enclosure: EIS Section 3.5.3.2 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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737 Bishop Street, Suite 3020, Honolulu, HI 96813

Tel 808.533.3366 Fax 808.533.3306 www.tetratech.com

 

July 11, 2011                   TTEC-PTLD-2011-759 

Franklin Russell 
HC 1 Box 905  
Kula, Hawai‘i 96790 

RE: Auwahi Wind Project – Draft Environmental Impact Statement  
Comments regarding Draft EIS 

Dear Mr. Russell: 

Thank you for providing comments on the Draft EIS for the Auwahi Wind Project. We provide the 
following information regarding the comments noted. 

Comment IND 35-1: Mr. Russell suggested transporting the superloads via barge to the 
shoreline.  

Response IND 35-1: The ocean-based transport system for wind turbine generator parts would 
involve the use of a barge to transport the various components to a docking and off-loading site 
near the wind farm site such that trucking through urbanized areas would not be required. 
Construction of an off-loading ocean dock at the makai portion of the wind farm site assumes 
the following general parameters of construction: 

1. Shore-side improvements would include the construction of a new access road from the 
docking site to the wind farm site. This access road would also be used for construction 
access for dock improvements. Additional shore-side improvements are assumed to include 
staging areas for off-loading and areas for truck turnaround and parking. 

2. Ocean-side improvements would include the installation of dock supporting foundation and 
abutments, and an unloading platform. 

With these assumed improvements, the following permits are anticipated to be triggered:  

1. Special Management Area (SMA) Use Permit for shore-side construction within the SMA; 

2. Shoreline Setback Variance for shore-side construction within the shoreline setback; 

3. Conservation District Use Permit for work within the State Conservation District (i.e., work 
performed makai of the certified shoreline); 

4. U.S. Department of the Army Section 10 Permit (Section 10 of the Rivers and Harbors Act 
of 1899) prohibits the obstruction or alteration of navigable waters of the United Sates 
without a Department of the Army permit); 
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5. If fill or dredged material is to be placed in the ocean in connection with the construction of 
the dock (e.g., supporting pier, concrete abutments, etc.), a Section 404 permit from the U.S. 
Department of the Army will be required (Section 404 of the Clean Water Act of 1972 
prohibits the discharge of dredged or fill material into waters of the United States, including 
wetlands, without a Department of the Army permit); 

6. A U.S. Department of the Army Section 404 permit application triggers the requirement for 
a separate Section 401 Water Quality Certification from the State Department of Health; and 

7. A U.S. Department of the Army 404 permit application also triggers the requirement for a 
Coastal Zone Management Consistency Review approval from the State Office of Planning. 

In addition to the foregoing, both the Shoreline Setback Variance Application and Conservation 
District Use Application will need to be supported by a Chapter 343, Hawai‘i Revised Statutes 
environmental assessment or environmental impact statement. The environmental assessment 
would need to address impacts of the temporary docking system to the marine and terrestrial 
environments, to include marine biota, water quality, archaeological, and flora/fauna parameters. 

If permitting processes for the foregoing approvals were to be initiated at this point, the time 
required to complete the processes would likely extend the start construction date by 18 to 24 
months. In this regard, the regulatory requirements for implementing a transport by sea option 
would place the project beyond the implementation milestone requirements established by the 
purchase power agreement.  

We appreciate the input provided and will include a copy of your letter in the Final EIS for the 
Auwahi Wind Farm Project. Should you wish to receive a copy of the Final EIS document or 
portions thereof, please submit your request in writing to Tetra Tech. Tech, 737 Bishop Street, Suite 
3020, Honolulu, HI 96813 (Attention: Anna Mallon).  

Sincerely, 

Tetra Tech EC 

Anna L. Mallon 
Senior Environmental Planner 

cc: Mitch Dmohowski, Sempra 
 Alicia Oller, Tetra Tech 
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« OE/AAA 

     Notice of Proposed Construction or Alteration - Off Airport

 

Project Summary : SEMPR-000176127-11 
 

 

Project Name: SEMPR-000176127-11

Structure City, State Lat/Long Map Actions Latest Letter

T01   
Accepted  
2011-WTW-6000-OE 

Wailea, HI 20° 36' 11.28"  
156° 19' 7.01" 

 Show Map Create Fax Cover  
Upload a PDF 

None 

T02   
Accepted  
2011-WTW-6001-OE 

Wailea, HI 20° 36' 3.82"  
156° 19' 6.34" 

 Show Map Create Fax Cover  
Upload a PDF 

None 

T03   
Accepted  
2011-WTW-6002-OE 

Wailea, HI 20° 35' 56.87"  
156° 19' 6.64" 

 Show Map Create Fax Cover  
Upload a PDF 

None 

T04   
Accepted  
2011-WTW-6003-OE 

Wailea, HI 20° 35' 50.17"  
156° 19' 6.41" 

 Show Map Create Fax Cover  
Upload a PDF 

None 

T05   
Accepted  
2011-WTW-6004-OE 

Wailea, HI 20° 35' 43.54"  
156° 19' 6.14" 

 Show Map Create Fax Cover  
Upload a PDF 

None 

T06   
Accepted  
2011-WTW-6005-OE 

Wailea, HI 20° 35' 36.90"  
156° 19' 5.88" 

 Show Map Create Fax Cover  
Upload a PDF 

None 

T07   
Accepted  
2011-WTW-6006-OE 

Wailea, HI 20° 35' 29.97"  
156° 19' 4.90" 

 Show Map Create Fax Cover  
Upload a PDF 

None 

T08   
Accepted  
2011-WTW-6007-OE 

Wailea, HI 20° 35' 23.16"  
156° 19' 3.84" 

 Show Map Create Fax Cover  
Upload a PDF 

None 

Met1   
Accepted  
2011-WTW-6008-OE 

Wailea, HI 20° 35' 38.76"  
156° 19' 18.14" 

 Show Map Create Fax Cover  
Upload a PDF 

None 
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« OE/AAA 

     ALL of My Cases (Off Airport) 

Please refer to the assigned ASN on all inquiries to the FAA

 

 
 

            
 

 

       

 

All Cases Filter by Case Status Cases Requiring Action

Show All Cases (9) Draft (0)  |  Accepted (9)  |  Work in Progress (0)  
Interim (0)  |  Determined (0)  |  Circularized (0)  |  Terminated (0) 

7460-2 Required (0)  |  Add Letter (0) 

Records 1 to 9 of 9 Page 1 of 1

View Folder Create Folder Manage Folders

 
ASN Folder Name Project Name Structure Name Status Date Accepted Date Determined City State


2011-WTW-6000-OE  SEMPR-000176127-11 T01 Accepted 05/27/2011  Wailea HI


2011-WTW-6001-OE  SEMPR-000176127-11 T02 Accepted 05/27/2011  Wailea HI


2011-WTW-6002-OE  SEMPR-000176127-11 T03 Accepted 05/27/2011  Wailea HI


2011-WTW-6003-OE  SEMPR-000176127-11 T04 Accepted 05/27/2011  Wailea HI


2011-WTW-6004-OE  SEMPR-000176127-11 T05 Accepted 05/27/2011  Wailea HI


2011-WTW-6005-OE  SEMPR-000176127-11 T06 Accepted 05/27/2011  Wailea HI


2011-WTW-6006-OE  SEMPR-000176127-11 T07 Accepted 05/27/2011  Wailea HI


2011-WTW-6007-OE  SEMPR-000176127-11 T08 Accepted 05/27/2011  Wailea HI


2011-WTW-6008-OE  SEMPR-000176127-11 Met1 Accepted 05/27/2011  Wailea HI

Move To Archive

Rows per Page:   20

Records 1 to 9 of 9 Page:   1   Page 1 of 1
Draft: Cases that have been saved by the user but have not been submitted to the FAA. 
Accepted: Cases that have been submitted to the FAA. 
Add Letter: Cases that have been reviewed by the FAA and require additional information from the user. 
Work in Progress: Cases that are being evaluated by the FAA. 
Interim: Cases that have been reviewed by the FAA and require resolution from the user. 
Determined: Cases that have a completed aeronautical study and an FAA determination. 
Terminated: Cases that are no longer valid. 
Please allow the FAA a minimum of 45 days to complete a study. 
Click here to contact the appropriate representative. 

 

Page 1 of 2ALL of My Cases (Off Airport)
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Item Turbine ID

Ground 
Elevation 
(AMSL) 

feet

Turbine 
Height 
(AGL)  
feet

Recomme
nded 

Marking/ 
Lighting

FAA Study Number

1 T01 20 36 11.28 156 19 7.01 1132 428 WP/SFRL 2011-WTW-6000-OE
2 T02 20 36 3.82 156 19 6.34 1029 428 none 2011-WTW-6001-OE
3 T03 20 35 56.87 156 19 6.64 921 428 WP/SFRL 2011-WTW-6002-OE
4 T04 20 35 50.17 156 19 6.41 806 428 none 2011-WTW-6003-OE
5 T05 20 35 43.54 156 19 6.14 724 428 none 2011-WTW-6004-OE
6 T06 20 35 36.90 156 19 5.88 591 428 WP/SFRL 2011-WTW-6005-OE
7 T07 20 35 29.97 156 19 4.90 492 428 none 2011-WTW-6006-OE
8 T08 20 35 23.16 156 19 3.84 381 428 WP/SFRL 2011-WTW-6007-OE
9 Met1 20 35 38.76 156 19 18.14 628 262 DMI 2011-WTW-6008-OE

Coordinates are in NAD83 Degrees/Minutes/Seconds, elevations are in feet, MSL  
Note: coordinates to the originals (in NAD83 HARN StatePlane Hawaii Zone 2 US ft),

Auwahi Wind Farm - Coordinates 05/27/2011

Longitude (NAD83) - EastingLatitude (NAD83) - Northing

All Turbine Structures are White.

NONE - Unlit/White Structure 

WP/SFRL-WhitePaint / Simultaneously Flashing Red Lights
DMI - Dual, Medium Intensity



« OE/AAA 

     Notice of Proposed Construction or Alteration - Off Airport

 

Details for Case : T01 
Show Project Summary  

 

 
     

Project Name: SEMPR-000176127-11 Sponsor: Sempra Generation

Case Status

ASN: 2011-WTW-6000-OE

Status: Accepted

 

 Date Accepted: 05/27/2011 

Date Determined:

Letters: None 

Documents: None 

 
Construction / Alteration Information       Structure Summary

Notice Of: Construction 

Duration: Permanent    

if Temporary : Months:    Days: 

Work Schedule - Start: 07/01/2012 

Work Schedule - End: 12/31/2012 

State Filing: 

 Structure Type: Wind Turbine 

Structure Name: T01 

NOTAM Number:

FCC Number:

Prior ASN: 

 
Structure Details  Common Frequency Bands

Latitude: 20°  36'  11.28''  N 

Longitude: 156°  19'  7.01''  W 

Horizontal Datum: NAD83

Site Elevation (SE): 1132 (nearest foot) 

Structure Height (AGL):  
* If the entered AGL is a proposed change to an  
existing structure's height include the current  
AGL in the Description of Proposal.  
 

428 (nearest foot) 

Requested Marking/Lighting: White Paint/Synchronized Red Lights 

Other : 
Recommended Marking/Lighting:

Current Marking/Lighting: None 

Other :  

Nearest City: Wailea 

Nearest State: Hawaii 

Description of Location: 
On the Project Summary page upload any certified survey. 

T01 is turbine 1 of 8 

Description of Proposal: Windfarm with eight (8) wind 
turbines and one (1)met tower. 

 
 

 Low Freq High Freq Freq Unit ERP ERP Unit

Specific Frequencies
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« OE/AAA 

     Notice of Proposed Construction or Alteration - Off Airport

 

Details for Case : T02 
Show Project Summary  

 

 
     

Project Name: SEMPR-000176127-11 Sponsor: Sempra Generation

Case Status

ASN: 2011-WTW-6001-OE

Status: Accepted

 

 Date Accepted: 05/27/2011 

Date Determined:

Letters: None 

Documents: None 

 
Construction / Alteration Information       Structure Summary

Notice Of: Construction 

Duration: Permanent    

if Temporary : Months:    Days: 

Work Schedule - Start: 07/01/2012 

Work Schedule - End: 12/31/2012 

State Filing: 

 Structure Type: Wind Turbine 

Structure Name: T02 

NOTAM Number:

FCC Number:

Prior ASN: 

 
Structure Details  Common Frequency Bands

Latitude: 20°  36'  3.82''  N 

Longitude: 156°  19'  6.34''  W 

Horizontal Datum: NAD83

Site Elevation (SE): 1029 (nearest foot) 

Structure Height (AGL):  
* If the entered AGL is a proposed change to an  
existing structure's height include the current  
AGL in the Description of Proposal.  
 

428 (nearest foot) 

Requested Marking/Lighting: White Paint Only 

Other : 
Recommended Marking/Lighting:

Current Marking/Lighting: None 

Other :  

Nearest City: Wailea 

Nearest State: Hawaii 

Description of Location: 
On the Project Summary page upload any certified survey. 

T02 is turbine 2 of 8 

Description of Proposal: Windfarm with eight (8) wind 
turbines and one (1)met 
tower. 

 
 

 Low Freq High Freq Freq Unit ERP ERP Unit

Specific Frequencies
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« OE/AAA 

     Notice of Proposed Construction or Alteration - Off Airport

 

Details for Case : T03 
Show Project Summary  

 

 
     

Project Name: SEMPR-000176127-11 Sponsor: Sempra Generation

Case Status

ASN: 2011-WTW-6002-OE

Status: Accepted

 

 Date Accepted: 05/27/2011 

Date Determined:

Letters: None 

Documents: None 

 
Construction / Alteration Information       Structure Summary

Notice Of: Construction 

Duration: Permanent    

if Temporary : Months:    Days: 

Work Schedule - Start: 07/01/2012 

Work Schedule - End: 12/31/2012 

State Filing: 

 Structure Type: Wind Turbine 

Structure Name: T03 

NOTAM Number:

FCC Number:

Prior ASN: 

 
Structure Details  Common Frequency Bands

Latitude: 20°  35'  56.87''  N 

Longitude: 156°  19'  6.64''  W 

Horizontal Datum: NAD83

Site Elevation (SE): 921 (nearest foot) 

Structure Height (AGL):  
* If the entered AGL is a proposed change to an  
existing structure's height include the current  
AGL in the Description of Proposal.  
 

428 (nearest foot) 

Requested Marking/Lighting: White Paint/Synchronized Red Lights 

Other : 
Recommended Marking/Lighting:

Current Marking/Lighting: None 

Other :  

Nearest City: Wailea 

Nearest State: Hawaii 

Description of Location: 
On the Project Summary page upload any certified survey. 

T03 is turbine 3 of 8 

Description of Proposal: Windfarm with eight (8) wind 
turbines and one (1)met tower. 

 
 

 Low Freq High Freq Freq Unit ERP ERP Unit

Specific Frequencies
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« OE/AAA 

     Notice of Proposed Construction or Alteration - Off Airport

 

Details for Case : T04 
Show Project Summary  

 

 
     

Project Name: SEMPR-000176127-11 Sponsor: Sempra Generation

Case Status

ASN: 2011-WTW-6003-OE

Status: Accepted

 

 Date Accepted: 05/27/2011 

Date Determined:

Letters: None 

Documents: None 

 
Construction / Alteration Information       Structure Summary

Notice Of: Construction 

Duration: Permanent    

if Temporary : Months:    Days: 

Work Schedule - Start: 07/01/2012 

Work Schedule - End: 12/31/2012 

State Filing: 

 Structure Type: Wind Turbine 

Structure Name: T04 

NOTAM Number:

FCC Number:

Prior ASN: 

 
Structure Details  Common Frequency Bands

Latitude: 20°  35'  50.17''  N 

Longitude: 156°  19'  6.41''  W 

Horizontal Datum: NAD83

Site Elevation (SE): 806 (nearest foot) 

Structure Height (AGL):  
* If the entered AGL is a proposed change to an  
existing structure's height include the current  
AGL in the Description of Proposal.  
 

428 (nearest foot) 

Requested Marking/Lighting: White Paint Only 

Other : 
Recommended Marking/Lighting:

Current Marking/Lighting: None 

Other :  

Nearest City: Wailea 

Nearest State: Hawaii 

Description of Location: 
On the Project Summary page upload any certified survey. 

T04 is turbine 4 of 8 

Description of Proposal: Windfarm with eight (8) wind 
turbines and one (1)met 
tower. 

 
 

 Low Freq High Freq Freq Unit ERP ERP Unit

Specific Frequencies
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« OE/AAA 

     Notice of Proposed Construction or Alteration - Off Airport

 

Details for Case : T05 
Show Project Summary  

 

 
     

Project Name: SEMPR-000176127-11 Sponsor: Sempra Generation

Case Status

ASN: 2011-WTW-6004-OE

Status: Accepted

 

 Date Accepted: 05/27/2011 

Date Determined:

Letters: None 

Documents: None 

 
Construction / Alteration Information       Structure Summary

Notice Of: Construction 

Duration: Permanent    

if Temporary : Months:    Days: 

Work Schedule - Start: 07/01/2012 

Work Schedule - End: 12/31/2012 

State Filing: 

 Structure Type: Wind Turbine 

Structure Name: T05 

NOTAM Number:

FCC Number:

Prior ASN: 

 
Structure Details  Common Frequency Bands

Latitude: 20°  35'  43.54''  N 

Longitude: 156°  19'  6.14''  W 

Horizontal Datum: NAD83

Site Elevation (SE): 724 (nearest foot) 

Structure Height (AGL):  
* If the entered AGL is a proposed change to an  
existing structure's height include the current  
AGL in the Description of Proposal.  
 

428 (nearest foot) 

Requested Marking/Lighting: White Paint Only 

Other : 
Recommended Marking/Lighting:

Current Marking/Lighting: None 

Other :  

Nearest City: Wailea 

Nearest State: Hawaii 

Description of Location: 
On the Project Summary page upload any certified survey. 

T05 is turbine 5 of 8 

Description of Proposal: Windfarm with eight (8) wind 
turbines and one (1)met 
tower. 

 
 

 Low Freq High Freq Freq Unit ERP ERP Unit

Specific Frequencies
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« OE/AAA 

     Notice of Proposed Construction or Alteration - Off Airport

 

Details for Case : T06 
Show Project Summary  

 

 
     

Project Name: SEMPR-000176127-11 Sponsor: Sempra Generation

Case Status

ASN: 2011-WTW-6005-OE

Status: Accepted

 

 Date Accepted: 05/27/2011 

Date Determined:

Letters: None 

Documents: None 

 
Construction / Alteration Information       Structure Summary

Notice Of: Construction 

Duration: Permanent    

if Temporary : Months:    Days: 

Work Schedule - Start: 07/01/2012 

Work Schedule - End: 12/31/2012 

State Filing: 

 Structure Type: Wind Turbine 

Structure Name: T06 

NOTAM Number:

FCC Number:

Prior ASN: 

 
Structure Details  Common Frequency Bands

Latitude: 20°  35'  36.90''  N 

Longitude: 156°  19'  5.88''  W 

Horizontal Datum: NAD83

Site Elevation (SE): 591 (nearest foot) 

Structure Height (AGL):  
* If the entered AGL is a proposed change to an  
existing structure's height include the current  
AGL in the Description of Proposal.  
 

428 (nearest foot) 

Requested Marking/Lighting: White Paint/Synchronized Red Lights 

Other : 
Recommended Marking/Lighting:

Current Marking/Lighting: None 

Other :  

Nearest City: Wailea 

Nearest State: Hawaii 

Description of Location: 
On the Project Summary page upload any certified survey. 

T06 is turbine 6 of 8 

Description of Proposal: Windfarm with eight (8) wind 
turbines and one (1)met tower. 

 
 

 Low Freq High Freq Freq Unit ERP ERP Unit

Specific Frequencies
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« OE/AAA 

     Notice of Proposed Construction or Alteration - Off Airport

 

Details for Case : T07 
Show Project Summary  

 

 
     

Project Name: SEMPR-000176127-11 Sponsor: Sempra Generation

Case Status

ASN: 2011-WTW-6006-OE

Status: Accepted

 

 Date Accepted: 05/27/2011 

Date Determined:

Letters: None 

Documents: None 

 
Construction / Alteration Information       Structure Summary

Notice Of: Construction 

Duration: Permanent    

if Temporary : Months:    Days: 

Work Schedule - Start: 07/01/2012 

Work Schedule - End: 12/31/2012 

State Filing: 

 Structure Type: Wind Turbine 

Structure Name: T07 

NOTAM Number:

FCC Number:

Prior ASN: 

 
Structure Details  Common Frequency Bands

Latitude: 20°  35'  29.97''  N 

Longitude: 156°  19'  4.90''  W 

Horizontal Datum: NAD83

Site Elevation (SE): 492 (nearest foot) 

Structure Height (AGL):  
* If the entered AGL is a proposed change to an  
existing structure's height include the current  
AGL in the Description of Proposal.  
 

428 (nearest foot) 

Requested Marking/Lighting: White Paint Only 

Other : 
Recommended Marking/Lighting:

Current Marking/Lighting: None 

Other :  

Nearest City: Wailea 

Nearest State: Hawaii 

Description of Location: 
On the Project Summary page upload any certified survey. 

T07 is turbine 7 of 8 

Description of Proposal: Windfarm with eight (8) wind 
turbines and one (1)met 
tower. 

 
 

 Low Freq High Freq Freq Unit ERP ERP Unit

Specific Frequencies
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« OE/AAA 

     Notice of Proposed Construction or Alteration - Off Airport

 

Details for Case : T08 
Show Project Summary  

 

 
     

Project Name: SEMPR-000176127-11 Sponsor: Sempra Generation

Case Status

ASN: 2011-WTW-6007-OE

Status: Accepted

 

 Date Accepted: 05/27/2011 

Date Determined:

Letters: None 

Documents: None 

 
Construction / Alteration Information       Structure Summary

Notice Of: Construction 

Duration: Permanent    

if Temporary : Months:    Days: 

Work Schedule - Start: 07/01/2012 

Work Schedule - End: 12/31/2012 

State Filing: 

 Structure Type: Wind Turbine 

Structure Name: T08 

NOTAM Number:

FCC Number:

Prior ASN: 

 
Structure Details  Common Frequency Bands

Latitude: 20°  35'  23.16''  N 

Longitude: 156°  19'  3.84''  W 

Horizontal Datum: NAD83

Site Elevation (SE): 381 (nearest foot) 

Structure Height (AGL):  
* If the entered AGL is a proposed change to an  
existing structure's height include the current  
AGL in the Description of Proposal.  
 

428 (nearest foot) 

Requested Marking/Lighting: White Paint/Synchronized Red Lights 

Other : 
Recommended Marking/Lighting:

Current Marking/Lighting: None 

Other :  

Nearest City: Wailea 

Nearest State: Hawaii 

Description of Location: 
On the Project Summary page upload any certified survey. 

T08 is turbine 8 of 8 

Description of Proposal: Windfarm with eight (8) wind 
turbines and one (1)met tower. 

 
 

 Low Freq High Freq Freq Unit ERP ERP Unit

Specific Frequencies

 

Page 1 of 2Notice of Proposed Construction or Alteration - Off Airport

5/27/2011https://oeaaa.faa.gov/oeaaa/external/eFiling/locationAction.jsp?action=showLocationForm&locationID=2...



« OE/AAA 

     Notice of Proposed Construction or Alteration - Off Airport

 

Details for Case : Met1 
Show Project Summary  

 

 
     

Project Name: SEMPR-000176127-11 Sponsor: Sempra Generation

Case Status

ASN: 2011-WTW-6008-OE

Status: Accepted

 

 Date Accepted: 05/27/2011 

Date Determined:

Letters: None 

Documents: None 

 
Construction / Alteration Information       Structure Summary

Notice Of: Construction 

Duration: Permanent    

if Temporary : Months:    Days: 

Work Schedule - Start: 07/01/2012 

Work Schedule - End: 12/31/2012 

State Filing: 

 Structure Type: Met Tower 

Structure Name: Met1 

NOTAM Number:

FCC Number:

Prior ASN: 

 
Structure Details  Common Frequency Bands

Latitude: 20°  35'  38.76''  N 

Longitude: 156°  19'  18.14''  W 

Horizontal Datum: NAD83

Site Elevation (SE): 628 (nearest foot) 

Structure Height (AGL):  
* If the entered AGL is a proposed change to an  
existing structure's height include the current  
AGL in the Description of Proposal.  
 

262 (nearest foot) 

Requested Marking/Lighting: Dual-red and medium intensity 

Other : 
Recommended Marking/Lighting:

Current Marking/Lighting: None 

Other :  

Nearest City: Wailea 

Nearest State: Hawaii 

Description of Location: 
On the Project Summary page upload any certified survey. 

Met1 is Met Tower 1 of 1 

Description of Proposal: Windfarm with eight (8) wind 
turbines and one (1)met 
tower. 

 
 

 Low Freq High Freq Freq Unit ERP ERP Unit

Specific Frequencies
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Pacific Basin — O‘ahu Phone:  808.263.4800 
30 Aulike Street, Suite 301 Fax:  808.263.4300 
Kailua, HI 96734 www.pacificlegacy.com 

 
 
 

Pacific Basin - 
Hawai‘i Island 

900 Kumukoa Street 
Hilo, HI 96720 

808.351.9560 Phone 
808.263.4300 Fax 

Business Office 
2641 Hwy 4 

PO Box 6050 
Arnold, CA 95223 

209.795.4481 Phone 
209.795.1967 Fax 

Bay Area 
900 Modoc Street 

Berkeley, CA 94707 
510.524.3991 Phone 

510.524.4419 Fax 

Sierra-Central 
4919 Windplay Drive, Suite 4 
El Dorado Hills, CA 95762 

530.677.9713 Phone 
530.677.9762 Fax 

Lancaster 
44702 10th Street West 
Lancaster, CA 92534 
661.729.9395 Phone 

661.729.9417 Fax 

Theresa K. Donham         5 July 2011 
Acting Deputy Historic Preservation Officer 
Historic Preservation Division 
601 Kamokila Blvd., Room 555 
Kapolei, HI  96707 
 
Re: Supplement to the Archaeological Inventory Survey for the Propose Auwahi Wind 

Farm, Ahupua‘a of Auwahi, District of Kahikinui, Island of Maui, Hawai‘i [TMK: (2)1-9-
001:006] 

 
Dear Theresa: 
 
Enclosed is the Division submittal sheet and filing fee for the above referenced report.  A hard 
copy of the report is being hand delivered today to Morgan Davis in your Maui office for 
review.  This supplement is needed because of design changes to the project that have 
significantly reduced the area that will be impacted by the wind farm development and thereby 
lessening the effect on historic properties.  Please note that the report contains two appendices 
that contain abundant supportive data that are included in an electronic format.  Also note that 
the report utilizes both permanent and temporary field numbers; we have applied to the SHPD 
for State numbers, which will be included in the revised version of this report. 
 
Our client is under an extremely tight timetable, so we would appreciate your efforts of 
reviewing this report as expeditiously as possible.  We look forward to your positive review of 
this report. 
 
Please do not hesitate to contact me if you have any questions. 
 
Sincerely, 

 

 
Paul L. Cleghorn, Ph.D. 
Principal and Senior Archaeologist 
 
 
 
enclosures 
 
Copy: Morgan Davis, SHPD – Maui Office 
 Mitch Dmohowski 











 

 

Appendix M 
Community Beneftis Package 
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