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This Draft Environmental Information Document (EID) / Environmental Assessment (EA) 
Anticipated Finding of No Significant Impact (FONSI) has been prepared pursuant to Chapter 343, 
Hawai‘i Revised Status (HRS), and Title 11, Chapter 200.1, Hawai‘i Administrative Rules (HAR), 
Department of Health, State of Hawai‘i.   
 
The Hawai‘i County (County) Department of Environmental Management (DEM) - Wastewater 
Division (WWD) is proposing to construct new sewer collection systems or individual wastewater 
systems for treatment to serve portions of the existing community of Nā‘ālehu in the Ka‘u District 
of the Island of Hawai‘i. These improvements would allow for the closure of existing large capacity 
“gang” cesspools (LCC) currently serving these communities. The Proposed Action will improve 
the longevity of the sewer systems in these communities as well as assure compliance with the 
EPA mandated conversion of LCCs. 
 
The subject EID / EA is intended to be consistent with requirements of the National Environmental 
Policy Act (NEPA) 42 U.S.C. § et seq. and will also provide documentation of necessary compliance 
with Section 7 of the Endangered Species Act and Section 106 of the National Historic Preservation 
Act. Further, the document shall be prepared pursuant to Hawaiʻi Revised Statutes (HRS) §343-5 
(1) which outlines requirements for environmental disclosure for actions that propose the use of 
state or county lands or the use of state or county funds. Pursuant to HRS §343-5(b), the 
Proposed Action is being considered an “agency action” for which the County DEM shall be 
responsible for determining if the Final EA can be filed as a FONSI. 
 
This Draft EID / EA includes an assessment of the potential environmental, social, cultural, and 
economic impacts associated with the Proposed Project. This Draft EID / EA has also been 
prepared in consideration of the comments received in response to the Early Consultation Package 
mailed out on March 29, 2024, to the respective stakeholders listed in Chapter 8.1 of this Draft 
EID / EA. 
  

PREFACE 
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Project Name: Nā‘ālehu Large Capacity Cesspool Closure   
 
Project Applicant: Hawai‘i County 

Department of Environmental Management 
345 Kekūanāo‘a Street, Suite 41 
Hilo, HI 96720 
 

Location: Nā‘ālehu, Hawai‘i Island, Hawai‘i 
 
Tax Map Keys (TMKs): There are no TMK numbers for the County roadways right-of-way 

for which improvements are planned. TMK plat numbers for the 
various parcels being serviced by the new sewer collection and 
treatment systems are identified below:  

 
 (3) 9-5-007, (3) 9-5-008, (3) 9-5-009, (3) 9-5-007, (3) 9-5-021, (3) 

9-5-022, (3) 9-5-024, (3) 9-5-025, and (3) 9-5-026. 
 
Recorded Fee Owner: The sewer collection system improvements planned within Nā‘ālehu 

would predominantly occur within the rights-of-way of existing 
County roadways. However, there are some segments of the 
collection system that would run through portions of privately-
owned property. The IWS improvements planned to treat the 
wastewater would occur within privately-owned property or 
portions of such property. Easements for the sewer collection 
system would be obtained from the landowners of the private 
properties affected. Easements or acquisition of property needed 
for the wastewater treatment sites would also be obtained. 

 
Existing Use:  Residential, Commercial, and undeveloped lands 
 
State Land Use  
Classification:  Urban and Agricultural 
 
County Zoning 
Designation: Single-Family Residential District (RS-7.5, RS-10, and RS-15) 
 Village Commercial District (CV-10) 

Limited Industrial District (ML-20) 
Multiple-Family Residential District (RM-3) 
Agricultural District (A-20) 
Open District 

  
Flood Hazard Zone:  Zone X  
  

SUMMARY 
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Proposed Action: This project involves the construction of new sewer collection 
systems or individual wastewater systems for treatment to serve 
portions of the existing community of Nā‘ālehu in the Ka‘u District 
of the Island of Hawai‘i. These improvements would allow for the 
closure of existing large capacity “gang” cesspools (LCC) currently 
serving these communities. The project will improve the longevity 
of the sewer systems in these communities as well as assure 
compliance with the EPA mandated conversion of LCCs. 

Impacts: Short-term construction-related impacts to surrounding areas 
include fugitive dust, noise, and construction-related traffic.  
Impacts on air quality and noise levels will be mitigated through 
implementation of best management practices (BMPs) and 
adherence to federal, state, and county rules and regulations.  
Traffic impacts will be mitigated through traffic control measures 
developed during the design phase that will avoid or minimize 
disruptions to surrounding operations.  Short-term construction-
related impacts are anticipated to be negligible with mitigation.  In 
the long-term, no significant impacts are anticipated as a result of 
the construction or operation of the proposed action. 

 
Anticipated 
Determination:  Finding of No Significant Impact (FONSI) 
 
Parties Consulted  
During Early 
Consultation:    Federal Agencies  

US Army Corps of Engineers, Honolulu District  
US Department of Agriculture Natural Resources Conservation 
Service  
US Environmental Protection Agency  
US Fish and Wildlife Service  
National Oceanic and Atmospheric Administration  
US Department of Transportation Federal Aviation Administration  
  
State Agencies   
Department of Agriculture  
Department of Accounting and General Services 
Department of Business, Economic Development & Tourism 
(DBED&T)  
DBED&T Land Use Commission 
DBED&T Office of Planning and Sustainable Development 
DBED&T State Energy Office 
Department of Hawaiian Home Lands (DHHL)  

DHHL – East Hawai‘i District Office  
Department of Health (DOH)  
DOH – Clean Water Branch  
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DOH - Environmental Management Office  
DOH – Hazard Evaluation and Emergency Response 
DOH – Safe Drinking Water Branch 
DOH – Wastewater Branch 
Department of Land and Natural Resources (DLNR)  
DLNR State Historic Preservation Division  
DLNR Land Division  
Department of Transportation  
Office of Hawaiian Affairs  
University of Hawai‘i  
  
County of Hawaiʽi  
Fire Department  
Police Department  
Planning Department  
Research and Development  
Department of Public Works  
Department of Parks and Recreation  
Department of Water Supply  
Environmental Management Commission  
Office of the Corporation Council   
Office of Housing and Community Development  
  
Elected Officials  
State Senator Dru Mamo Kanuha, Senate District 3  
Representative Jeanne Kapela, House District 5   
Councilmember Michelle Galimba, Council District 6  
  
Public Utilities   
Hawaiian Electric Company  
Hawaiian Telcom  
Spectrum Hawai‘i  
Hawai‘i Gas  
  
Other Parties   
Hawai‘i State Library   
Nā‘ālehu Public Library   
Hawaiian Civic Club of Ka‘ū  
Ka‘ū CDP Action Committee   
Ka‘ū  Calendar   
‘O Ka‘ū  Kākou  
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1.1 Background  
The Hawai‘i County (County) Department of Environmental Management (DEM) - Wastewater 
Division (WWD) is proposing to construct new sewer collection systems or individual wastewater 
systems for treatment (hereafter referred to as Proposed Action) to serve portions of the existing 
Nā‘ālehu Community (Project Area) on the island of Hawai‘i. The Proposed Action would allow for 
the closure of existing large capacity “gang” cesspools (LCC) currently serving the Project Area 
and is anticipated to improve the longevity of the sewer systems in Nā‘ālehu as well as assure 
compliance with the mandated conversion of LCCs.  
 
This Draft Environmental Information Document (EID) / Environmental Assessment (EA) is 
intended to address State and Federal Environmental Review Requirements of the Proposed 
Action. The Amended Administrative Order of Consent (Amended AOC) (Docket No. SDWA-UIC-
AOC-2017-0002, effective February 14, 2024) Large Capacity Cesspool (LCC) Closure for Nā‘ālehu 
outlines that an EID must be prepared by the County DEM for US Environmental Protection 
Agency (EPA) approval by July 30, 2024, to meet Federal Environmental Review Requirements.    
 
The Amended AOC §31.a. requires evaluation of four feasible options:  
 

1. A package plant and new collection system (Alternative 1) 
2. A package plant connected to the existing collection system (Alternative 2)  
3. A maintenance contract model Individual Wastewater System (IWS) program (Alternative 

3)  
4. A County issued voucher program with an operating permit model IWS program 

(Alternative 4) 
 

 In addition, to meet the requirements of the EPA, this EID will include: 
 

5. A No Action Alternative. 
 

In June 2017, the EPA and County entered into an AOC which required the WWTP to provide 
secondary treatment of the sewage. Secondary treatment was no longer required under the 
previous Revised AOC (effective date August 22, 2022) and is consistent with the  Amended AOC. 
As such, the IWS alternatives provide a method to close the three LCCs without providing a 
secondary treatment process. The package plant discussed below will provide the secondary 
treatment WWTP. 
 
This Draft EID / DEA was prepared in accordance with the National Environmental Policy Act 
(NEPA), EPA and Council on Environmental Quality NEPA regulations as well as the Hawai‘i 
Environmental Policy Act (HEPA-Hawai‘i Revised Statutes, Chapter 343) and implementing rules 
Hawai‘i Administrative Rules (HAR), Title 11, State of Hawai‘i Department of Health Chapter 200, 
Environmental Impact Statement Rules. The Proposed Action will also provide documentation of 
necessary compliance with Section 7 of the Endangered Species Act and Section 106 of the 
National Historic Preservation Act.  
 

CHAPTER 1: INTRODUCTION 
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Supporting studies included herein within the subject EID / EA, encompass Archaeological and 
Cultural documentation, Botanical / Faunal Surveys and regulatory coordination. The County will 
seek to coordinate with the State of Hawai‘i Department of Health (DOH) to ensure timely review 
and concurrence by the State of Hawaiʽi State Historic Preservation Division (SHPD) and the US 
Fish and Wildlife Service (FWS). 
 
Within 60 days of receiving written approval of the Final EID, the County shall submit an 
implementation plan for EPA approval. The Nā‘ālehu Implementation Plan shall include a schedule 
and completion dates for each step required to implement the selected alternative, provide 
wastewater services for 194 properties, and to close the Nā‘ālehu Community Cesspools no later 
than December 31, 2027. 
 
1.2 Project Location  
The community of Nā‘ālehu is located about 64 miles southwest of Hilo in the Ka‘ū District. 
Māmalahoa Highway (State Route 11) runs through the community from east to west. The 
Nā‘ālehu community was established as a result of the sugar operations of the C. Brewer Company 
(C. Brewer). Even though Ka‘ū was one of the originally settled areas in the Hawaiian Islands, it 
remains a vast remote area. Only a fraction of a percent of the Ka‘ū District has been developed 
with residential properties, and the remainder is largely used for agricultural purposes or is 
undeveloped. The Ka‘ū District covers about 922 square miles (approximately 590,000 acres), 
with over 80 miles of virtually undeveloped coastline. Nearly two-thirds of its total land area is in 
the Conservation District. The Ka‘ū District consists of several communities, including the Nā‘ālehu 
community, which has a population of approximately 890 persons according to the US Census 
Bureau American Community Survey, 2022. The distance to the communities of Hilo and Kailua-
Kona means that the Ka‘ū District is relatively isolated from the major infrastructure systems 
found in those communities, including wastewater treatment and disposal facilities.   The 
community of Nā‘ālehu is about 2.06 miles from the shoreline. Most of the community lies 
approximately 740 feet above mean sea level. 
 
The existing sewer system that services the community was privately owned and operated by the 
C. Brewer, which merged with Hawaiian Agriculture Company (HAC) in 1972. The sewer system 
is currently owned by the County DEM. The sewer system discharges wastewater into large 
capacity cesspools (LCCs). In total, 164 properties in the Nā‘ālehu community are connected to 
LCCs. 
 
The Project Area includes approximately 204 parcels (in whole or in part) and portions of multiple 
County streets in Nā‘ālehu (Figure 1-3). The Proposed WWTP Site is located adjacent Māmalahoa 
Highway within a 14.9-acre portion of the Tax Map Key (TMK): (3) 9-5-007-016. The Proposed 
Wastewater Pump Station will be located on a portion of TMK (3) 9-5-008:048. The Proposed 
Collection System Area will include portions of Kaalaiki Road, Naalehu Spur Road, Melia Street, 
Opukea Street, Ohai Road, Lokelani Street, Kilika Street, Kukui Road, and Milo Road.  
 
Two of the LCCs slated for closure are located within TMK parcels (3) 9-5-024:011 (por.) and 9-
6-024:001 (por.). The third LCC slated for closure is situated between TMK parcels (3) 9-5-
024:010 and 9-5-024:009 (See Figure 1-1). 
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1.3 Purpose and Need  
A portion of the Nā‘ālehu community is serviced by a sewer system that was privately built, 
owned, and operated by the C. Brewer. The C. Brewer built sewer system discharges sewage into 
three (3) LCCs. Around 2006, C. Brewer requested that the County construct and maintain a new 
and improved community sewer system. A County Council Resolution approved the C. Brewer 
request. In anticipation of C. Brewer's dissolution, C. Brewer proposed, and the County agreed, 
to enter into a formal agreement to not only construct and maintain a new and improved 
community sewer system but to assume ownership of the existing system including the LCCs by 
April 30, 2010.  
 
As part of this agreement, for the majority of Nā‘ālehu properties connected to the LCCs, C. 
Brewer committed to complete the line (called a lateral) between the residences and the property 
line at the edge of the public right-of-way adjacent to the new collection system. It was agreed, 
if the County did not complete its portion of the work by April 30, 2010, the County would assume 
pending and unfinished obligations to connect the new laterals installed by C. Brewer to the 
residences and new collection system when complete. Thus, because that date has passed and 
the County has not completed installation of the new collection system, this project includes 
connecting these C. Brewer laterals, which may now need to be replaced, or installing private 
laterals for currently connected properties if authorized by the property owner and approved by 
County Council. 
 
In 1998, the U.S. Environmental Protection Agency (USEPA), promulgated regulations, 40 Code 
of Federal Regulations (CFR) 144.14, that require the elimination of LCCs. In 1999, EPA issued 
regulations under the Safe Drinking Water Act's (SDWA) Underground Injection Control (UIC) 
Program which prohibited the construction of new LCCs as of April 2000 and required the closure 
of all existing LCCs by April 5, 2005 (40 C.F.R. § 144.88). Under federal regulations, an LCC is a 
cesspool which serves multiple dwellings, or for non-residential facilities has the capacity to serve 
20 or more persons per day. For the purpose of complying with EPA regulations, the existing 
LCC’s within the Project Area must be upgraded.  
 
In June 2017, EPA and the County entered into an Administrative Order on Consent (AOC) to 
close the LCCs serving the Pāhala community by April 2022. Options considered by the County to 
close the LCCs include construction of a new sewer collection system located within public right-
of-way (ROW) and replacement of the existing LCCs with a wastewater treatment plant (WWTP) 
to address the wastewater treatment and disposal needs of the Nāʻālehu community. The recently 
Amended AOC that was proposed as of February 14, 2024, requires the LCCs to be closed no 
later than December 31, 2027.  
 
The County and the EPA voluntarily entered into the initial AOC for the purpose of bringing the 
County into compliance with the requirements of the Safe Drinking Water Act (SDWA), 42 U.S.C. 
§ 300f, et seq. 
 
EPA has determined that the County, as the current owner and/or operator of three (3) LCCs that 
serve approximately 164 private residences in the community of Nā‘ālehu, violated and continues 
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to violate the SDWA and its Underground Injection Control program requirements for existing 
LCCs. 
A "cesspool" is a "drywell," which in turn is a "well," as those terms are defined in 40 C.F.R. § 
144.3. LCCs include "multiple dwelling, community or regional cesspools, or other devices that 
receive sanitary wastes, containing human excreta, which have an open bottom and sometimes 
perforated sides.  
 
Based on the above, the County has outlined that the purpose and need for the Proposed Action 
is to comply with the requirements and mandates of the SDWA and Amended AOC, and to 
ultimately close the three LCCs that serve Nā‘ālehu. Thus, the core purpose of this exercise is to 
evaluate, gather community input, and make an informed decision on selecting an option or 
alternative that will allow the County to close the LCCs, and provide a new, SDWA compliant 
solution for handling wastewater generated by the Nā‘ālehu Community. Closure of the LCCs will 
eliminate the disposal of untreated sewage into the subsurface which will serve County’s mission 
to protect underground drinking water sources. 
 
In summary, the goals and objectives of the Proposed Action are to:  
 

• Improve the longevity of the sewer systems in Nā‘ālehu; 
• Construct new sewer collections systems or individual wastewater systems to serve 

portion of Nā‘ālehu; 
• Close the three existing LCCs currently serving the community in compliance with the 

SDWA; and 
• Meet the compliance requirements of the Amended AOC and the applicable portions of 

the Clean Water Act by assessing four alternatives (further discussed in Section 2.1 of the 
EID-EA).  
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2.1 Proposed Action 
The County DEM WWD is proposing to construct new facilities for wastewater treatment to serve 
portions of Nā‘ālehu as described in Section 1.1 of the EID-EA. The Proposed Action will allow the 
County to close the three existing LCCs in the Project Area, and thereby meet the compliance 
requirements of the Amended AOC and the applicable portions of the Clean Water Act. The 
Proposed Action would be achieved by any of the four alternatives set forth in the Amended AOC, 
further described below.  
 
2.1.1 Alternative 1: Package Plant New Collection System 
Under Alternative 1, the County would construct a new sewer collection system in the Project 
Area to replace the existing system of gravity lines that convey sewage to the three LCCs and 
connect it to the proposed wastewater treatment and disposal facility. The WWTP would serve 
the former Brewer lots as well as newly accessible parcels for future connection to the WWTP 
(See Figure 2-1). The potential connection of additional parcels may be further assessed by the 
County in the future.  
 
Alternative 1 involves utilizing the existing collection system within the Brewer Company house 
lots and constructing new gravity sewers, wastewater pump station, and force main to transport 
sewage from the LCCs to the new WWTP (See Figure 2-2). Alternative 1 also involves the 
installation of gravity sewers to replace the existing collection system (See Figure 2-3).  
Construction may be conducted as one or multiple phases, and the County shall ensure that 
residential units can maintain access to the sewer system at all times. 
 
Under this alternative, the County would perform the following actions:   
  

1. Construct a new gravity sewer on Kaalaiki Road and Nā‘ālehu Spur Road to the WWTP 
located on a portion of Tax Map Key (TMK) (3) 9-5-007:016, as the current proposed 
approach to bring sewer to the WWTP location 

2. Implement drainage improvements within the vicinity of the WWTP within TMKs (3) 9-5-
007:016 and (3) 9-5-021:015.  

3. Construct a new pump station located on a portion of TMK (3) 9-5-008:048, and construct 
a new force main, which crosses an existing storm drainage channel at Melia Street, to 
connect to the Kaalaiki Road gravity sewer.  

4. Construct a new gravity sewer on Opukea Street and Ohai Road to intercept existing flows 
entering the LCCs and divert sewage to the wastewater pump station (WWPS) and 
transport flows to the gravity sewer along Kaalaiki Road.   

5. Install gravity sewers within the streets to replace the existing collection system.  
6. Close and abandon the three LCCs.  
7. Accomodate future expansion of subsurface effluent disposal located within a portion of 

TMK (3) 9-5-022:001. 
 
 
 
 
 
 

CHAPTER 2: PROJECT DESCRIPTION 
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Package Plant 
The Amended AOC allows for construction of a Package Plant to treat sewage currently being 
disposed in the 3 LCCs. In addition, after treatment of the incoming sewage flows, disposal of 
the treated effluent would occur using a subsurface irrigation system. The following sections 
describe the components and facilities which would comprise the package plant to treat the 
sewage and dispose the treated effluent which would be applicable to Alternative 1 and 
Alternative 2. 
 
A Preliminary Engineering Report (PER), prepared by Brown and Caldwell in August 2023, 
provides technical information related to the analysis used by the County to select the package 
plant to be used to treat incoming sewage flows and a method to be used for disposal of effluent 
from the wastewater treatment plant (WWTP). As described in the PER, the package plant and 
effluent disposal method would be configured and developed within the 28.739-acre Project Area 
located makai of Māmalahoa Highway. Final design and configuration may differ from overall site 
plan depicted in the PER. For more information, see Appendix A. 
 
The PER indicated accurately quantifying flow projections for the Nā‘ālehu community is 
necessary to design an appropriately sized wastewater treatment and disposal facility. The WWTP 
design will need to provide sufficient capacity for the existing parcels within the service area, 
including newly accessible parcels reflecting currently developed portions of the Nā‘ālehu 
community. This will allow the County to close the LCCS. The design will provide sufficient area 
within the WWTP site for future expansion of the package plant. 
 
HAR Section 11-62-24(b) requires Counties to use their adopted wastewater flow standards to 
develop flow projections for WWTPs. Counties are to use the City and County of Honolulu (CCH) 
flow standards if they have not adopted their own standards. The County has not adopted its 
own flow standards, so wastewater flow projections were developed using the current CCH (2017) 
wastewater standards. However, flow projections based the current wastewater standards based 
on urban Honolulu are likely overly conservative for rural communities like Nā‘ālehu. 
 
The PER indicates the amount of wastewater generated within a residence will not exceed the 
amount of potable water used by the occupants. Therefore, potable water use records can be 
used to estimate wastewater generation rates within existing communities where no combined 
sewers are present. The County Department of Water Supply (DWS) provided potable water use 
records from November 2017 through October 2022 for the parcels located within the service 
area. Analysis of the potable water use records indicates that an 80,000 gallons per day (gpd) 
monthly wastewater generation rate would reflect the current needs of the service area. Using a 
2.5 peaking factor to estimate the maximum wastewater flow into the collection system results 
in a maximum wastewater flow of 200,000 gpd. 
 
As stated in the PER, groundwater can infiltrate into wastewater collection systems during dry 
weather, increasing flows to the WWTP. The 2017 CCH standards specify a dry weather infiltration 
and inflow (I/I) allowance of 35 gallons per capita per day (gpcd). The previous CCH standards 
(dated 1993) specified a dry weather I/I allowance of 5 gpcd for properties located above the 
groundwater table. Through the County’s experience at the Honokaa WWTP evaluating dry 
weather, I/I for a rural collection system located in Hawai‘i Island’s well-drained geology, at 
elevations hundreds of feet above sea level and a significant distance from the shoreline, 
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continued use of the 1993 standard for dry weather I/I is appropriate for Nā‘ālehu and using the 
2017 standard would be overly-conservative. 
 
The 2017 CCH standards specify a wet weather I/I allowance of 3,000 gallons per acre per day 
(gpad) were used for all wet weather I/I calculations. Evaluation has determined that a peak day 
wet weather peaking factor of 3.5 is recommended for the Nā‘ālehu WWTP design. 
 
HAR 11-62-23.1(i) requires the initiation of a facility planning process when the actual wastewater 
flows reach 75 percent of the design capacity of the WWTP, and implementation of the facility 
plan must be initiated when actual wastewater flows reach 90 percent of the design capacity. In 
anticipation of future development within the Nāʻālehu community, the PER recommend the 
WWTP design be rated to treat an average dry weather flow of 125,000 gpd to avoid the potential 
of having to initiate a facility plan shortly after the project is constructed. Note, the biological 
processes in the mechanical WWTP will need to be sized to treat the peak day dry weather flow 
of 212,000 gpd, not the average dry weather flow. 
 
If the County pursues a WWTP approach  to close the LCCs then a DOH variance from HAR 11-
62 requirements will be needed. The variance will need to be renewed every 5 years. The WWTP 
capacity needs should be re-evaluated upon application for the variance renewal. 
 
The PER provides a description of the package treatment plant that is recommended to be 
implemented at Nāʻālehu. Note, package plants typically consist of pre-manufactured treatment 
facilities/components that may be configured to treat wastewater in small communities or on 
individual properties. The Nā‘ālehu WWTP would be configured within a 28.739-acre portion of 
TMK (3) 9-5-007:016. Pending final design, lands within this 28.739-acre Project Area which are 
not utilized to construct the package plant and related facilities or subsurface disposal of treated 
effluent shall be converted back to conservation land. A security fence would surround the site. 
The security fence would not include barbed wire stringers.  Figure 2-4 shows the site plan for 
the WWTP. 
 
The package plant includes the headworks, grit drying bed, potable water tank, utility or 
operations building which includes a blower room, an emergency generator room, electrical room 
with a monitor control center, a maintenance and storage room, and restroom, an above ground 
fuel storage tank, and an irrigation control tank. Figure 2-5 shows the operations building floor 
plan.   
 
The Nā‘ālehu package plant will include preliminary treatment, odor control and secondary 
treatment, and disposal of treated effluent. The preliminary treatment system will include influent 
flow measurement, influent sampling, screening, and grit removal. The narrative description of 
the proposed improvements contained herein mirrors the recommendations set forth in the 
subject PER, however, the CoH-DEM reserves the right / flexibility to utilize its discretion to utilize 
and implement alternative methods / technologies / processes that it deems superior / equivalent 
in regards to meeting the purpose and need of the Proposed Action. As the design phase 
progresses, modifications to the current conceptual site plan and operations building floor plan 
may occur. While the overall size of the structures is not anticipated to change significantly, 
adjustments to the site configuration could occur within the identified parcels. 
 



Cultural Surveys Hawai‘i Job Code: KAHILIPALINUI 3 Methods

AISR for the Nā‘ālehu Cesspools Replacement Project, Kāhilipalinui and Kāwala, Ka‘ū, Hawai‘i Island
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Figure 10. Client provided map showing approximate proposed locations for 11 test excavation 
trenches at the proposed wastewater treatment facility site at TMK: [3] 9-5-007:016 
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Preliminary Treatment 
Influent flow measurement is recommended in the PER to allow assessment of flows and loads 
to the biological treatment process, and to assess the biological treatment process performance.  
A Parshall flume will be provided upstream of the screening system to continuously record influent 
flow rates. Parshall flumes work well for influent measurement because the flume can operate in 
an open-channel configuration, can accommodate wide ranges of flows, and is self-cleaning. A 
straight approach length of at least 20 times the flume throat width will be provided upstream of 
the flume to provide favorable hydraulic conditions. 
 
An automatic refrigerated composite sampler is recommended to allow influent composite 
samples to be collected. Influent composite samples, when combined with influent flow 
measurement, can be used to calculate influent mass loading rates to the WWTP to assess the 
treatment performance and optimization of aeration rates in the biological treatment process. 
Periodic influent sampling is also recommended to monitor for changes in the influent 
characteristics. 
 
Screening is recommended to protect the downstream system operation from large objects, 
debris, wipes, and rags that can be present in wastewater. The industry trend is towards finer 
screening systems that remove greater amounts of debris from the waste stream; screens with 
6-millimeter (mm) (¼-inch) openings are frequently used for activated sludge treatment systems. 
Finer screens are used upstream of membrane bioreactors to remove hair that can foul the 
membranes. The screenings volume at the Nā‘ālehu WWTP is expected to be small, subsequently 
screenings disposal is expected to be infrequent; weekly at most. Therefore, the screenings must 
be washed of organic debris to prevent the accumulation of nuisance odors and flies in the 
screenings barrel or bag between screening disposals events. 
 
The PER recommended an in-channel cylindrical screen for this installation. The in-channel 
cylindrical screen combines screening, screenings washing, dewatering, compacting, and 
bagging/disposal within a single unit as shown in Figure 2-6. For this installation, the headworks 
will include one in-channel cylindrical screen, plus a bypass channel with manually cleaned bar 
rack.  This system is recommended as it minimizes additional screenings handling and odor 
potential. The screening mechanisms provided in  the final design of the Proposed Action may 
differ from what has been recommended by the PER depending on the selected manufacturer. 
 
According to the PER, grit removal is crucial to help prevent wear to downstream equipment, 
costly service interruptions and repair. Grit is comprised of particles that are heavier than the 
organic biodegradable matter in wastewater. Grit particles can consist of sand, gravel, pebbles, 
silt, cinders, ground bone, eggshells, coffee grounds, and other materials. Grit in the wastewater 
collection and treatment system causes abrasive wear to mechanical equipment, piping, and 
appurtenances. Grit can also form deposits in pipelines, channels, and tanks, which reduces 
hydraulic capacity and can damage equipment.  
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Figure 2-6 In-Channel Cylindrical Screen 

 

  
The PER recommended the sue of an aerated grit chamber for the Nā’ālehu WWTP. Aerated grit 
chambers are tanks that function specifically to remove inorganic solids from the wastewater 
stream as shown in Figure 2-7. Aerated grit tanks are designed to induce sufficient vertical velocity 
to separate organic and inorganic solids. In theory, inorganic solids have a higher specific gravity 
than organic solids, and therefore require higher vertical velocities to keep them in suspension. 
Air diffusers placed near one longitudinal tank wall induce a roll in the contents of the grit tank. 
This roll creates maximum velocities near the walls and lower velocities at the surface and bottom 
of the tank. The lower transverse horizontal velocities allow inorganic particles to settle out and 
be transported to the grit hopper by shear-induced currents.  Grit removal mechanisms provided 
in  the final design of the Proposed Action may differ from what has been recommended by the 
PER depending on the selected manufacturer.  
 
The aerated grit chamber design is based on providing sufficient hydraulic detention time during 
peak wet weather flow conditions. The PER stated it is necessary to provide at least 10 minutes 
of detention time to achieve satisfactory grit removal. 
 

Figure 2-7 Aerated Grit Removal Schematic 
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Aerated grit tanks can provide excellent grit removal with minimal head loss, but the chambers 
themselves require a larger footprint than induced vortex systems. Proper operation of aerated 
grit tanks can be difficult under varying hydraulic loads due to the need to make fine adjustments 
to the air diffusers.  
 
Odor Control 
The headworks of a wastewater treatment plant is a typical location for foul odor. The odor is 
caused by hydrogen sulfide (H2S), which is formed under anaerobic conditions found in the 
wastewater collection system. Due to H2S low solubility in wastewater, when there is an excessive 
concentration of H2S or if there is turbulence, H2S gas escapes into the atmosphere. This release 
produces a distinct rotten egg smell. In addition to H2S, there are other foul odorous compounds 
that can be released from wastewater, such as ammonia, amines, diamines, mercaptans, skatole, 
and organic sulfides. 
 
In order to control odors associated with the package plant, the PER recommends that covered 
channels with foul air collection and a granular activated carbon (GAC) scrubber be used at the 
Nā‘ālehu headworks as shown in Figure 2-8. A GAC scrubber passes odorous air through a bed 
of activated carbon, which absorbs the odorous constituents within the pore spaces of the carbon.  
Chemical oxidation or reduction of some compounds can also occur. As pore spaces become 
occupied, efficiency degrades, and the carbon must be replaced or regenerated. Carbon is most 
effective on higher molecular weight molecules such as the organic sulfur compounds, which 
makes it the technology of choice. Package GAC scrubbers are available for small headworks and 
vessels can be situated vertically, horizontally or radially to optimize footprints and reduce 
structure elevation profiles. The County currently operates GAC scrubbers at other facilities and 
purchases the GAC media in bulk, which could reduce costs to the County. Odor control measures 
incorporated in  the final design of the Proposed Action may differ from the PER recommendations 
depending on the selected manufacturer. 
 

Figure 2-8 Activated Carbon Scrubber 
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Secondary Treatment 
Secondary treatment process provides 5-day biochemical oxygen demand (BOD5), total 
suspended solids (TSS) and nutrient removal via biological treatment. The PER provided 
descriptions of various secondary treatment options including advantages, disadvantages and 
applicability to the Nā‘ālehu WWTP. Further, the treatment options were screened to identify 
technologies for further evaluation. Based on the analysis, the PER selected a membrane 
bioreactor (MBR), activated sludge with anoxic selector, and recirculating gravel filter for further 
consideration for use at Nā‘ālehu. The PER evaluated these three alternatives based on cost 
considerations and non-economic criteria including level of service measures, regulatory 
considerations, operation and maintenance factors, and island factors. 
 
According to the PER’s evaluation of these alternatives, the costs of the three alternatives are 
nearly equivalent at the level of analysis provide through the PER; however, the MBR package 
plant had the highest non-economic score and is recommended for implementation if the County 
proceeds with a centralized sewer system and WWTP for the community; however, the secondary 
treatment process incorporated in  the final design of the Proposed Action may differ from the 
PER recommendations depending on the selected manufacturer. 
 
A membrane bioreactor (MBR) has the smallest footprint of the various biological treatment 
systems available and provides the highest quality effluent. An MBR basically combines an 
aeration basin with membrane filtration, eliminating the need for tertiary treatment if a very high-
quality effluent is desired for water reuse purposes.  
 
Membranes provide an absolute barrier to large particles; total suspended solids (TSS) 
concentrations of the effluent (also known as “filtrate”) are typically less than 1 mg/L. Effluent 
from an MBR process can meet stringent water recycling turbidity requirements without an 
additional filtration process.  
 
The main difference between MBRs and other biological treatment technologies is the method of 
separating the bacteria from the clean water. MBRs have thin membranes with many thousands  
of micro-perforations. Depending on the manufacturer, these perforations are 0.04 to 0.2 microns 
(4 to 20 hundred-thousandths of a millimeter) in diameter, too small for the passage of most 
microorganisms or other particles present in the wastewater, but large enough to allow the 
passage of water molecules.  
 
Disposal /  Disinfection  
Subsurface drip irrigation system is the recommended method of effluent disposal for the Nā‘ālehu 
WWTP. Subsurface drip will incur lower capital cost and require less attention from WWTP 
operators with respect to vegetation maintenance than slow rate land treatment. Subsurface drip 
requires periodic maintenance chlorination to eliminate biofouling in the drip lines. The disposal 
system would be sized to handle the peak day wet weather flow of 322,000 gpd. An irrigation 
equalization and control tank are proposed to equalize higher peak flows and to allow discrete 
dosing of the irrigation zones. 
 
During high flow conditions the irrigation control system would open multiple irrigation zones to 
accommodate the disposal needs. Additional drip lines will need to be added when the WWTP 
capacity is expanded. The minimum spacing between drip lines is 2 feet, so there will be sufficient 
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space between the initial drip lines to add additional drip lines as part of future expansion 
project(s). 
 
HAR 11-62 requires a fully redundant subsurface disposal system. The design criteria listed in 
provided in the PER are based on providing a subsurface drip system that is two times larger than 
needed in order to satisfy the HAR 11-62 requirement for redundancy. The drip system would be 
divided into two separate systems so that the peak day wet weather flow can be disposed on the 
site using one system while the second system is out of service for maintenance. 
 
The subsurface drip irrigation concept would retain the existing site topography along with the 
existing vegetation and use subsurface drip irrigation technology to apply the effluent within the 
effluent disposal area. The use of subsurface drip irrigation technology to disperse effluent at the 
site will allow the County to significantly reduce the amount of clearing, grubbing, and grading 
required to construct the facility, as compared to slow rate land treatment. 
 
Drip irrigation technology has evolved to the point where non-clog emitters are available for 
subsurface applications of effluent. Non-clog subsurface emitters decrease the potential for the 
irrigation components to be clogged by roots. Drip tubing with integral emitters is buried 6 to 9 
inches below ground. Effluent emitters are typically designed to operate at a flow rate of 1 gallon 
per hour (gph) and are typically spaced every 2 feet along a drip line. Pressure compensating 
drip systems typically operate under pressures ranging from 10 to 45 pounds per square inch 
(psi). Figure 2-9 illustrates the subsurface drip concept. 
 

Figure 2-9 Subsurface Drip Irrigation Concept 
 

 
 
 
 
 
 
 
 
 

 
Courtesy of Geoflow, Inc, 

 
Subsurface drip irrigation technology incurs greater operation and maintenance cost than a 
surface irrigation system. The County will need to periodically flush the drip lines to remove 
debris. As described below, a significant number of drip lines will be necessary to accommodate 
peak flow rates. In addition, periodic chlorination will be required to remove biological growth 
from the drip lines. These operations and maintenance tasks will need to be completed on a 
regular schedule, because the drip system will be buried and not readily accessible or observable. 
During periods of dry soil conditions, the County will need to inspect the orchard for patches of 
wet soil that would indicate a localized failure that requires repair. Flow and pressure monitoring 
will also be useful tools for validating the status of the subsurface drip system. The land treatment 
area would be divided into multiple irrigation zones, allowing a zone to be taken out of service 
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for maintenance purposes. A fence will be constructed around the site to deter entry by humans 
and ungulates. 
 
New Collection System  
Under Alternative 1, the County would construct a new sewer collection system in the Nā‘ālehu 
community to replace the existing system of gravity lines that convey sewage to the three LCCs 
and connect it to the proposed wastewater treatment and disposal facility. The WWTP would 
serve the former Brewer lots as well as newly accessible parcels for future connection to the 
WWTP (See Figure 2-10). The potential connection of additional parcels may be further assessed 
by the County in the future. The new system would be constructed within County streets to meet 
the County sewer standards and to allow the collection system to be owned and operated by the 
County. In addition, two backyard easements would be used to connect four properties to the 
collection system. 
 
All accessible properties would be required to connect to the new wastewater collection system 
in accordance with Hawai'i County Code, HCC, § 21-5. The new collection system would be subject 
to HCC 21 (Sewers). Specifically, HCC § 21-5 states the following:  
 

“(a) Owners of all dwellings, buildings, or properties used for human occupancy, 
employment, recreation, or other purposes, which are accessible to a sewer are required 
at their expense to connect directly with the public sewer within 180 days after date of 
official notice. 
(b) If, due to rock, wastewater collection system depth, or other construction problems, 
a building cannot be practically served, the owner shall install, operate and maintain a 
residential pumping station.  
(c) The director may grant a variance/exemption of the foregoing connection 
requirements to owners of single-family dwellings existing at the time of installation of the 
public wastewater system, if the following is found:  

(1) There are special or unusual circumstances applying to the subject real 
property which exist that render the ability to connect to a wastewater system an 
extreme physical or financial hardship; and  
(2) There are no other reasonable alternatives; and  
(3) The variance is consistent with the general purpose of the chapter and will not 
be materially detrimental to public health, safety, or welfare.”  
 

Accordingly, additional newly accessible lots in Nā‘ālehu would be required to connect to the new 
wastewater collection system after it becomes operational. These other lots are near the existing 
service area and are presently connected to individual wastewater systems or cesspools. The 
design of the new collection system would include stub-outs to accommodate the eventual 
connection of these newly accessible lots. However, the respective lot owners would be 
responsible for the design and completion of these connections and for the proper closure of their 
individual wastewater systems. 
 
2.1.2 Alternative 2: Package Plant Existing Collection System 
Under Alternative 2, the County would perform the same actions as described under Alternative 
1; however, gravity sewers would not be installed within the streets to replace the existing 
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system. Instead, the new wastewater treatment and disposal facility and pump station would be 
connected to the existing 80-year old collection system.  

 
Existing Collection System 
In 2004, C. Brewer contracted M&E Pacific to conduct a sewer system evaluation for the town of 
Nā‘ālehu. The results of this investigation determined that the existing sewer lines and manholes 
do not conform to County sewer design standards. The existing sewer system was not constructed 
in the streets, but instead runs through easements located on private properties, with many 
collection lines running adjacent to or beneath the houses. The results of a smoke test performed 
during the 2004 sewer system evaluation identified at least 13 locations of line breaks and/or 
pipe defects and 12 household units with defective sewer vents. In addition, the existing sewer 
system is over 80 years old. Long surpassing its expected lifespan and will require extensive repair 
and rehabilitation if chosen to be reused.  
 
Nearly 20 years have passed since the 2004 study was completed. In order to reuse the existing 
collection system into the future, an updated condition assessment is recommended to better 
identify system deficiencies. Substantial improvements will likely be necessary due to the age of 
the system. Reusing the existing collection system would require the construction of new gravity 
sewers, wastewater pump station, and force main to transport sewage from the LCCs to the new 
WWTP.  
 
Although reusing the existing appears to incur lower life cycle costs than constructing a new 
collection system, it is not recommended by the PER. Due to the advanced age of the existing 
collection system, the option would incur substantial financial, public health, and environmental 
risks to the County including: 
 
• The piping is at the end of its useful service life; catastrophic failures are likely to increase 

in frequency, resulting in greater risks to public health and the environment, 
• Most of the system is located in backyard easements, making it difficult to access and 

maintain,  
• System expansion to accommodate sewering additional areas of the town (in accordance 

with the Kau CDP) would not be feasible. 
• The option does not address the AOC requirement to connect additional properties that are 

not currently connected to the collection system to the WWTP.  
 

The County would construct the collection system in two phases to ensure residential units can 
maintain access to the sewer system at all times. Phase 1 involves utilizing the existing collection 
system within the Brewer Company house lots and constructing new gravity sewers, wastewater 
pump station, and force main to transport sewage from the LCCs to the new WWTP. Specifically, 
  
2.1.3 Alternative 3: Individual Wastewater System (IWS) – Maintenance Contract 

Model  
In Hawai‘i, an Individual Wastewater System (IWS) is defined by the Department of Health (DOH) 
as a wastewater system for an individual property that receives less than 1,000 gallons per day 
of wastewater flow or serves five bedrooms or less. An IWS can be a cesspool, a traditional septic 
system, an aerobic treatment unit (ATU), or other means of treatment achieving National 
Sanitation Foundation (NSF) 40 quality effluent.  
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As stated in the August 2023 PER, the State DOH Wastewater Branch is responsible for regulating 
IWS systems. The Amended AOC sets forth that the County Hawai‘i must administer a more active 
management strategy than is typically found in Hawai'i IWS. Further, the Amended AOC states 
that either a Model 2 (Maintenance Contract) or a Model 3 (Operating Permit) must be used IWS 
systems at Nā‘ālehu.  
 
Under Alternative 3, the County is to: 

• Fund design and manage project construction of the IWS systems; 
• Administer ad manage a maintenance program for IWS; 
• Develop a maintenance program which would entail establishing rules and regulations 

for monthly fees/penalties, County monitoring and reporting, and IWS educational 
information for homeowners;  

• Operate the system and conduct routine maintenance, and response to any related 
trouble calls; and 

• Prepare and submit related notices and reports.  
 
Figure 2-10 show the properties where the IWS systems would be constructed.  
 
Lots to be served in the Nā‘ālehu community vary in size from 0.12 to 1.94 acres with a median 
size of 0.16 acres. HAR 11-62-3.1 (2)(A) states 10,000 square feet (0.23 acres) of usable land 
must be available for each IWS. Of the 174 properties to be served in this project, 81 have less 
than 10,000 square feet of total area. Space available for IWS installation on these properties is 
further limited by the presence of existing structures.  
 
The actual location of treatment and disposal infrastructure is further limited by setback 
requirements. DOH-required setbacks are presented below (Table 2-1). From a system design 
perspective, it is recommended that systems should also be a minimum of 20 feet from any cut-
face slopes present on a site to avoid surfacing of treated effluent. This is a particular constriction 
to heavily sloped sites. 
 

Table 2-1 DOH Required Setbacks for Wastewater Systems 

Features Treatment Unit (ft) Seepage Pit (ft) Soil Absorption System 
(ft) 

Structure Wall Line 5 5 5 
Property Line 5 9 5 

Surface Water Body 50 50 50 
Large Trees 5 10 10 

Treatment Unit 5 5 5 
Seepage Pit 5 12 5 

Soil Absorption System 5 5 5 
Municipal Water Supply Well 500 1000 1000 

 
Sites in Nā‘ālehu have slopes that vary from 6-10%. This is likely to affect the constructability of 
absorption beds as a method of wastewater disposal. Per HAR 11-62-34, absorption beds shall 
not be installed on land with a slope gradient greater than 8%, while absorption trenches are  
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permitted on a slope of up to 12%. In case this slope requirement cannot be fulfilled, the DOH 
would allow a seepage pit to be installed instead of an absorption bed. 
 
It is generally not good practice to install an IWS under a trafficked or otherwise concreted area. 
The presence of concrete or traffic compresses the soil in distribution systems and affects the 
accessibility of the system for maintenance. However, it is sometimes unavoidable on particularly 
spatially constrained properties. In this event, a system may be installed underneath a driveway 
or vehicle path of travel provided the system is designed to that end and traffic rated treatment 
components are used. These may include products such as concrete septic tanks and/or H-20 
traffic related chambered disposal beds. 
 
Septic Tanks 
The PER stated septic tanks are the most common conversion treatment technology installed in 
Hawai‘i. A septic tank is an underground chamber made of concrete, fiberglass reinforced 
polyester, or plastic, and used for treating and disposing of household wastewater. The tank 
contains a mixture of untreated sewage and anaerobic bacteria, which break down the waste and 
separate it into three layers: a top layer of scum, a middle layer of liquid effluent, and a bottom 
layer of sludge. Septic tanks operate without the need for electrical power. Contractors are 
familiar with the process of installing IWS systems, which minimizes potential installation mistakes. 
 
The septic tank can have two chambers with sewage flowing from the home flowing into the first 
chamber where the heavy solids will settle to the bottom as sludge and the remaining liquid and 
lighter solids floating to the top as scum. The floating liquid will flow to the second chamber 
through an opening in the wall where any remaining solids will settle to the bottom and then 
effluent will flow to disposal system. Access to the tank will be sealed to retain the anerobic 
conditions which will help to control odor.  
 
The liquid effluent flows out of the tank and into a means of disposal, where it is further treated 
and dispersed into the soil. According to the PER, the sludge and scum remain in the tank and 
must be periodically pumped out by a professional septic service approximately once every three 
to five years, depending on usage. Figure 2-11 shows a typical septic tank.  
 

Figure 2-11 Septic Tank 

 
 

Please note: The number of compartments in a septic tank vary by State and region. 
Source: U.S. Environmental Protection Agency 
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The August 2023 PER stated there are several types of septic tanks from suppliers in Hawai‘i 
(See Figure 2-12). The tanks can be made from concrete, plastic, and reinforced fiberglass 
polyester which come at of a variety of price points, each with a set of advantages and 
disadvantages and materials. Where a septic tank is located beneath a vehicular traffic area, a 
traffic rated concrete septic tank can be used or a structural concrete slab designed for H-20 
loading spanning a non-traffic tank may be used.  
 
Concrete tanks are durable and less susceptible to collapse. However, concrete tanks can be more 
expensive than plastic or reinforced fiberglass tanks and typically require a crane for installation 
and can corrode from the effects of acidic sewer gases.  
 
Plastic or polyethylene tanks are less expensive than concrete; resistant to corrosion and may not 
require a crane for installation. However, plastic tanks may deform and, if not properly installed, 
can float if flooded. 
 
Fiberglass reinforced polyester (FRP) tanks are less expensive than precast concrete tanks, 
primarily due to lower shipping and installation costs, typically resistant to corrosion, more rigid 
than plastic tanks, and may not require use of a crane for installation.  
 
The August PER indicated the choice of septic tank material will depend on availability, budget, 
and site constraints. At a minimum, septic tanks in Hawai‘i must comply with International 
Association of Plumbing and Mechanical Officials (IAPMO) material and property standards for 
septic tanks. Further, sizing and installation criteria are regulated by HAR 11-62-33. The minimum 
septic tank capacity is 1,000 gallons for a household of 4 bedrooms or less and 1,250 gallons 
minimum for households of 5 bedrooms. Septic tanks serving households greater than 5 
bedrooms will require a variance from the DOH.  
 
The PER discusses two commonly used IWS effluent disposal methods found in Hawai‘i, 
absorption bed and absorption trench. Absorption beds are the most common form of IWS 
disposal method installed in Hawai‘i today. The absorption bed will require excavation of 6 to 7 
feet below grade to accommodate the network of perforated pipes, each a maximum of 100 feet 
long and laid in trenches 1.5-3 feet below the finished grade 4-6 feet apart. Each line is laid level 
to allow the gravity dispersal of the treated effluent through the length of the pipe before it filters 
out and percolates down into the soil. A minimum of 6 inches of gravel is provided below each 
pipe. If the percolation rate is faster than one minute per inch, a 3-foot soil replacement layer is 
installed under the entire absorption bed. The soil replacement is to be washed #4 sand or cinder-
soil mix with a percolation rate not faster than one minute per inch. The excavated material from 
the absorption bed will need to be removed off the site.  
 
These systems are easy to maintain when connected to an effective treatment system and will 
rely on microorganisms in the soil for an added degree of treatment to the effluent as it filters 
through the upper toxic layers of the soil matrix. However, absorption beds have a significant 
space requirement with current Hawaiian regulations requiring a minimum of 350 square feet for 
a 4-bedroom home. This space requirement increases with decreasing hydraulic conductivity of 
the soil. Additionally, absorption beds can only be installed on a grade of less than 8 percent.  
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Figure 2-12 Common Septic Tanks in Hawai‘i 
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Source: Carollo, 2021 
 
An absorption trench is a type of subsurface wastewater disposal system that utilizes a trench 
filled with gravel or other porous material to filter and distribute wastewater effluent into the 
ground. Wastewater is distributed into the trench through a network of pipes, typically made of 
PVC or other durable materials. The gravel in the trench acts as a natural filter, allowing the water 
to slowly seep into the surrounding soil while also removing impurities with adsorbed beneficial 
bacteria. The trench may be lined with a layer of filter fabric to prevent the gravel from becoming 
clogged with soil or other debris. Figure 2-13 shows a typical IWS site plan with an absorption 
bed.   
 
The PER indicated, although not as common as an absorption bed or trench, use of a seepage 
pit should be considered for use in Nā‘ālehu . Seepage pits are a vertical means of achieving the 
percolation area requirements for a disposal system. These systems typically consist of a 15-30-
foot-deep pit lined with stacked precast perforated concrete rings or CMUs, to an internal diameter 
of 6-8 ft. Seepage pits are both less land area intensive and less expensive than absorption beds. 
Figure 2-14 shows a typical IWS site plan with seepage pit.    
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A seepage pit must include a cover which extends at least 12 inches beyond the seepage pit 
excavation or over a provided concrete lining. An access hatch must be provided in the concrete 
cover to allow inspection and maintenance of the pit. The seepage pit may be designed to be 
traffic rated by providing the sufficient strength required in the design of the concrete lining and 
cover.  
 
The effective area of the seepage pit is equal to the vertical wall area corresponding to the 
effective depth of the pit. Slow percolation rates translate to a larger required absorption area or 
deeper pit.   
While seepage pits are an approved means of disposal in Hawai‘i, they are often only permitted 
when it can be demonstrated that an alternative means of disposal was not possible , i.e. 
insufficient land area, steep terrain (greater than 12 percent) or very slow percolation rates (less 
than 60 min/inch). Where slow percolation rates present, seepage pits will need to be dug through 
the basalt rock layer to reach more porous soils or a variance will be required from HAR 11-62-
34 d(1)b:   
 
Seepage pits shall not be constructed in soils having a percolation rate slower than ten minutes 
per inch (weighted average) or where rapid percolation through such soils may result in 
contamination of water-bearing formations or surface water. 
 
2.1.4 Alternative 4: Individual Wastewater System (IWS) – Operating Permit Model 
Under Alternative 4, the County is to: 
 

• Fund design and construction of the IWS systems; 
• Administer an operating permit program for the IWS system to the homeowners; 
• Issues maintenance notice to the homeowner. 

 
Under Alternative 4, the homeowners would be responsible for maintenance scheduling, 
contracting and paying for a service provider to conduct the necessary maintenance and/or 
responding to trouble calls, monitoring and record keeping of maintenance. 
 
Under Alternative 4, the County is evaluating the possibility of completing the project as a 
conventional Design/Bid/Build process or under a voucher program. The voucher program grant 
homeowners with funds to hire Professional Engineer to design new IWS and, then hire a 
Contractor to construct IWS. Under the voucher program homeowners will be responsible to hire 
and coordinate with a professional engineer for overall design and placement of the IWS. 
 
Based on the above, regardless of the maintenance responsibility, the County will fund the 
design of the IWS systems for Nā‘ālehu. The PER identifies two key considerations to ensure 
the IWS functions as intended;(1) system size, including the number of bedrooms or flow rate 
and (2) site considerations including soil type, slope, drainage patterns and accessibility to the 
IWS site.  
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Figure 2-13 Typical IWS with Absorption Bed 
 

 
Source: Engineering Partners PER, August 2023 
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Figure 2-14 Typical IWS with Seepage Pit 
 

 
Source: Engineering Partners PER, August 2023 
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The Proposed Action (construction of a new wastewater treatment and disposal facility and a new 
collection system, closure of three existing large capacity cesspools (LCCs), and connection of 
newly accessible properties to the sewer system), in combination with other past, present, or 
reasonably foreseeable actions at or near Nā‘ālehu, could contribute to cumulative improvements 
and impacts on certain environmental resources. Cumulative effects can result from individually 
minor but collectively significant actions taking place over a period of time. 
 
3.1  Scope of Analysis 
This section identifies the other past, present, or reasonably foreseeable actions at or near Nā‘ālehu 
that were considered and evaluated in a cumulative improvements and impacts analysis as related 
to Alternative 1 and Alternative 2. Since Alternative 3 and Alternative 4 would affect the individual 
parcels, these two alternatives are not included in the analysis. 
 
3.1.1 Geographic Scope of Analysis 
The extent of the cumulative effects analysis is generally limited to the geographic/natural 
boundaries of the affected resource areas. The Council on Environmental Quality (CEQ) handbook 
on Considering Cumulative Effects Under the National Environmental Policy Act indicates that the 
geographic extent for this analysis should be defined on a case-by-case basis and is dependent 
on the affected resources (CEQ, 1997). 
 
In defining the geographic scope for consideration of cumulative effects, the DOH and County 
considered the resources that would be affected by the Proposed Action (i.e., within the project 
impact zone); the type and intensity of those effects; and whether those affected resources 
extend beyond the project impact zone. The effects of the Proposed Action would generally be 
limited to the immediate vicinity of the WWTP project site and related improvements plus minor 
transportation-related impacts during construction; the Proposed Action would not adversely 
affect  protected species; it would not adversely affect surface waters that are part of a larger 
watershed (other than potential for temporary, minor construction-related runoff impacts that 
would be mitigated by adherence to BMPs). Historic or cultural resources identified in the area 
shall be maintained and preserved to the fullest extent feasible as the County considers ongoing 
communication and coordination with identified stakeholders. Based on these considerations, the 
County limited this cumulative effects assessment to include past, present, and reasonably 
foreseeable actions located within the Nā‘ālehu community or within 1 mile of the proposed 
location of the wastewater treatment and disposal facility and related improvements. This scope 
is expected to more than fully encompass the full extent of resource areas that would potentially 
experience discernable effects from the Proposed Action and is commensurate with the type and 
intensity of the effects of the Proposed Action. 
 
Located approximately 13 miles to the northwest, the Pāhala Large Capacity Cesspools Closure 
Project (Pāhala Project) is similar in concept to the Proposed Action in that it proposes the closure 
of existing LCCs and the construction of a new system for a similarly sized community. The County 
has analyzed whether this and other similar projects throughout the Ka‘ū District would have the 
potential to affect the same resources as the Proposed Action. A typical, similar construction project 
would be expected to result in temporary, localized impacts during construction including impacts 
from the use of construction-related vehicles and equipment (e.g., changes in traffic patterns and 

CHAPTER 3: CUMULATIVE EFFECTS 
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increases in noise and air emissions), disturbance of soil and vegetation, and generation of 
construction and demolition debris’ and potential long-term, localized impacts including changes 
in stormwater runoff and infiltration, removal of vegetation, and changes in visual resources. These 
direct and indirect effects, if managed in accordance with applicable environmental regulations, 
would not be expected to extend beyond the vicinity of the project construction sites and local 
communities; therefore, the Proposed Action is not expected to have any cumulative impacts with 
the Pāhala Project. The National Environmental Policy Act (NEPA) does not require consideration 
of socioeconomic impacts that are unrelated to an impact on the physical environment (30 CFR § 
1508.14). The cumulative effects of the Proposed Action combined with the Pāhala Project on the 
County-wide economy, tax base, and borrowing capacity are not analyzed in this assessment.  
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4.1 Climate 
Climate on the Island of Hawai‘i and more broadly throughout the State can be characterized as 
having low day-to-day and month-to-month variability. Differences in the climate of various areas 
are generally attributed to local differences in geology and topography that create microclimates 
with different temperature, humidity, wind, and rainfall, and associated local ecosystems 
(Giambelluca et al. 2014). Hawai‘i Island is characterized by a relatively uniform semi-tropical 
climate year-round with mild temperatures, moderate humidity, and relatively consistent 
northeasterly trade winds. 
 
The climate of Nā‘ālehu communities is typical of the Ka‘ū District which is pre-dominantly dry. 
The National Ocean and Atmospheric Administration (NOAA) designates Ka‘ū areas as a Humid 
Tropical Zone with transitional lowland areas in locations between windward and leeward regions. 
The Ka‘ū area receives less orographic rainfall since it is not oriented to typical trade wind flow 
and exhibits a distinctive dry summer season.  
 
Temperatures in the Ka‘ū District generally range from approximately 70 to 80 degrees Fahrenheit 
during daylight hours and 60 to 70 degrees Fahrenheit during night hours.  
 
Prevailing trade winds in the Ka‘ū District area are from the southeast and usually dominate from 
April to November. Wind speeds average about 10 miles per hour and vary between 
approximately 10 - 15 miles per hour in Nā‘ālehu. Winds from the southwest occur less frequently, 
mainly during the winter associated with “Kona” storms (Giambelluca et al. 2014).  
 
Climate conditions in the Ka‘ū District are most likely to change in the coming decades. Average 
annual precipitation is also likely to change, but climate models are uncertain regarding 
projections for Hawai‘i. Cased on ensemble model projections available through the U.S. 
Environmental Protection Agency’s (EPA’s) Climate Resilience Evaluation and Awareness Tool 
(CREAT) Climate Scenarios Projection Map, projections for the area surrounding the Nā‘ālehu 
range from a minor decrease in annual precipitation up to considerable increases in annual 
precipitation by 2060, depending on the model scenario (hot/dry vs. warm/wet). Other climate 
concerns include sea level rise to coastal areas.  
 

Impacts and Mitigation Measures: 
Alternatives 1 and 2 – Package Plant: 
Under these alternatives, the construction phase may result in temporary greenhouse gas 
emissions due to heavy equipment operations and the transportation of supplies to the 
WWTP project site and along the streets for the new collection system. However, these 
emissions will be temporary during the construction period. Upon completion of the 
construction, emissions and greenhouse gases should return to current conditions.  
 
In the long-term, the project’s wastewater treatment and disposal facility does not 
discharge to surface water sources, therefore, it is unlikely to significantly impact local 
temperature or precipitation patterns. Climate models suggest variability in precipitation; 
however, this is not expected to be substantially impacted by the project.  

CHAPTER 4: EXISTING ENVIRONMENT, 
IMPACTS AND MITIGATION MEASURES 
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The project's design takes into consideration the potential for increased storm intensity 
due to climate change. Drainage improvements will be implemented within the WWTP 
project site to manage stormwater during intense weather events, ensuring the facility's 
resilience to changing storm patterns. 
 
Alternatives 3 and 4 – Individual Wastewater System Program: 
Alternatives 3 and 4 involve the implementation of an IWS Maintenance Contract Model 
or Operating Permit model. This alternative would require construction activities on 
individual parcels including measures to contain storm water runoff during storm events. 
The climate impacts are like those in Alternative 1 and 2, with the project not significantly 
affecting local climate conditions. The design includes measures to address potential 
changes in storm intensity, ensuring the facility’s resilience.  
 
No Action Alternative: 
Under the No-Action Alternative, the existing LCCs continue to operate without any 
modifications. These LCCs are at risk of impacts due to climate change, specifically 
changes in precipitation patterns, increased storm intensity, and potential sea level rise.  
Climate change related impacts on the existing LCCs could result in risks to groundwater 
and surface water quality. Increased storm intensity and altered precipitation patterns 
may exacerbate the challenges of managing wastewater in these LCCs, potentially leading 
to overflows or groundwater contamination.  
 

4.2 Physiography 
4.2.1 Topography 
The Nā‘ālehu community is situated on the slope of Mauna Loa. Sites in Nā‘ālehu have slopes 
that vary from 6-10% and ranging in elevation from 780 ft to 645 ft above mean sea level (MSL) 
(See Figure 4-1). The existing topography in Nā‘ālehu is characterized by gradual slopes, which 
significantly impact the community’s layout and land use patterns.  

The Project Area is approximately 33.3 acres and bounded by Kaalaiki Road to the west and 
Māmalahoa Highway to the south.  
 

Impacts and Mitigation Measures: 
 Alternatives 1 and 2 –Package Plant:  

The topographical conditions under Alternative 1 are consistent with the existing 
conditions. Construction activities for the new collection system and treatment facility will 
involve grading and earthwork at the package plant site. Erosion control measures will be 
implemented to prevent soil erosion and maintain the existing topographic conditions. 
Excavation depths of 4 to 10 feet would be necessary to place the various components of 
the package plant. The effluent disposal facility would require excavation of trenches of 
up to 3 to 4 feet to place the subsurface drip irrigation lines. The affected areas would be 
restored to approximately existing conditions.  
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The wastewater collection system would be constructed within the right-of-way of the 
County streets plus two segments within easements. Due to the existing topography, the 
collection system can be fed by gravity if the pipes are deep below the low point of low-
lying parcels. 

The sewer trenches are typically approximately 3 feet wide with depths between 10 to 15 
feet to suite the gravity sewer lines. Once the line is placed in the trench, the affected 
area would be backfilled to restore the area to existing conditions which would have 
minimal effect on the topographic conditions of the area. Proper erosion control measures 
will be implemented to prevent potential soil erosion during the construction period. 
Construction of the package plant, subsurface irrigation system and collection system 
would not create significant changes to the existing topographic conditions of the Nā‘ālehu 
area.  

Alternatives 3 and 4 – Individual Wastewater System Program: 
The topography for Alternatives 3 and 4 aligns with the existing conditions in Nā‘ālehu. 
Construction activities for the IWS will involve excavation for placement of the septic tank 
and absorption bed. Once the tank and effluent disposal system have been put into place, 
minor grading will be needed to restore the affected area. Erosion control measures will 
be implemented during construction to prevent runoff and soil erosion during storm 
events. These measures will be designed to protect the existing topographic conditions of 
the surrounding area.  

No-Action Alternative: 
Under the No-Action Alternative, the existing LCCs are situated within the existing 
topography. There are no modifications or construction activities associated with this 
alternative, and the topography remains unchanged.  

Proper erosion control measures will be implemented to minimize potential impacts on the 
topography during construction activities, ensuring its preservation. Overall, the 
topography in the Nā‘ālehu area is not anticipated to undergo significant alterations as a 
result of the proposed project alternatives.  

4.2.2 Geology 
The Island of Hawai‘i was formed by the activity of five shield volcanoes. These shield volcanoes 
are Kohala (extinct), Mauna Kea (active), Hualalai (active), Mauna Loa (active), and Kilauea 
(active) (USGS).  

The Project Area is situated at the eastern end of the island and on the lower, southeastern flank 
of the Mauna Loa Volcano. This volcano appears to be made up of at least two huge shield 
volcanoes built around two separate eruptive centers, referred to as the Mauna Loa shield. The 
Mauna Loa shield was created by eruptions along two rift zones that extend in a southwest and 
east-northeast direction from the caldera. Rift zones are elongated areas of the ground fissures 
where volcanic activity such as earthquakes and volcanic eruptions are concentrated. In contrast, 
a few eruptions have taken place along the lower northeast rift zone. 
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The surrounding area consists of several interstratified beds of volcanic ash that sit upon the 
exposed bed rock. The Nā‘ālehu area is known to contain lava tubes, which often occur in many 
places around the Island of Hawai‘i. Lava tubes are natural conduits or voids that form when 
molten lava flows beneath the hardened surface of a previous lava flow. When the volcanic 
eruption stops, and the lava drains out, a lava tube forms in the void. Lava tubes can range in 
size from a few inches to more than two feet in diameter. The diameter and length can usually 
be identified through subsurface probing or geophysical surveys.  

Fieldwork completed during an Archeological Inventory Survey (AIS) by Cultural Surveys Hawaiʻi 
(CSH) identified a depression caused by a collapsed lava tube system within the proposed WWTP 
project area where one lava tube opening was encountered.   

Impacts and Mitigation Measures: 
Alternatives 1 and 2 – Package Plant 
Grading, excavating, and fill activities during the construction of the WWTP package plant 
and effluent disposal system and the new collection system would occur between 10 to 
25 feet below grade. A preliminary layout of a gravity sewer system resulted in sewer 
depths of about 20 to 25 feet at the deepest point on the upper portions of Ohai Road 
and Nahele Street, and 15 to 18 feet at the deepest point on Lokelani Street and Kilika 
Street. The soil depth to rock in the area as reported by USGS and verified by past 
geotechnical investigations is 40 to 60 inches; therefore, excavation for the deep gravity 
sewers would be mainly in rock. 

If bedrock is encountered during excavation for the proposed actions, removal would be 
accomplished using excavators or hydraulics hoe rams and/or pneumatic drill hammers 
consistent with other construction activities on the Hawaiian Islands.  Archaeological 
monitoring is recommended during all project ground-disturbing activities to facilitate 
identification for information purposes, especially of any subsurface lava tubes that may 
contain historic properties. 

Alternatives 3 and 4 – Individual Wastewater System Program: 
Alternatives 3 and 4 involve the installation and maintenance of the IWS. While this 
alternative may require construction activities that could disturb deeper geological layers 
up to 10 feet, this depth of excavation should not affect the geology of the Nā‘ālehu area. 
The August 2023 PER indicated construction/installation of an IWS can be relatively 
invasive process to a homeowner, involving large equipment such as excavators and 
cranes and removal of fencing, trees and landscaping and, in some cases, small structures. 
Determining a path to bring large equipment to the IWS site would need to account for 
building/structure footprints and roof overhangs and soffits.  

No-Action Alternative: 
Under the No-Action Alternative, the existing LCCs continue to operate without any 
modification. This alternative does not involve any construction activities or modifications 
to the existing conditions, and therefore would not have any impact on geology in the 
Nā‘ālehu area. 
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4.2.3 Soils 
According to the U.S. Department of Agriculture Natural Resource Conservation Service (NRCS) 
Soil Survey of the island, soil types within the Nā‘ālehu area include Nā‘ālehu medial silty clay 
loam which possess moderately high to high permeability characteristic and consist of well-
drained soils formed of volcanic ash. The Nā‘ālehu area also include  Kanohina-Lava flows complex 
and Lava flows- Kanohina complex soils which are considered to have high surface runoff; 
however, flows reaching the lava area fan out and are known to percolate through tubes within 
the lava rock. Specifically, the Nā‘ālehu area is comprised of the following soil profiles (See Figure 
4-2):

• Nā‘ālehu medial silty clay loam, 0 to 3 percent (Map Unit Symbol (MUSYM):538)
• Nā‘ālehu  medial silty clay loam, 3 to 10 percent slopes (MUSYM: 521)
• Nā‘ālehu  medial silty clay loam, 10 to 20 percent slopes (MUSYM: 522)
• Nā‘ālehu  medial silty clay loam, 20 to 35 percent slopes (MUSYM: 523)
• Kanohina - Lava flows complex, 2 to 10 percent slopes (MUSYM: 734)
• Lava flows – Kanohina complex, 2 to 20 percent slopes (MUSYM: 271)

Impacts and Mitigation Measures:
All Proposed Alternatives 
Construction of the new collection system would occur below the travel ways or shoulders
of the streets in the Nā‘ālehu  community. The collection system would not generate
adverse impacts to soils in previously disturbed areas.

Construction of remaining proposed alternatives would require vegetation removal,
clearing, and excavation. These activities would involve subsurface and surface
disturbance to the soils of the affected areas. These impacts can be mitigated through
incorporating appropriate stormwater and erosion control measures to ensure that soil
erosion and transport during construction activities are minimized. Typically, the
construction plans and documents would include erosion control plans which the
construction contractor would need to follow.

No-Action Alternative 
Under the No-Action Alternative, the existing LCCs would continue to operate without any
modification. This alternative does not involve any construction activities or modification
to existing conditions, and therefore would not cause any impacts to soils in the Nā‘ālehu
area.
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4.3 Water Resources 
4.3.1 Surface Waters 
Water resources in the area are important for the existing wastewater treatment systems and the 
local community. Groundwater and surface water sources play a vital role in sustaining the 
environment and supporting agriculture.  

The Nā‘ālehu  community is situated southeast of the Alapa‘i Gulch. The southern point of the 
existing Nā‘ālehu Wastewater System service area, north of Mamalahoa Highway, is located 
approximately 2 miles from the nearest coastline. According to USGS geologic maps, Honu‘apo 
Bay is located approximately 2.5 miles from the Nā‘ālehu community.  

The nearest stream within the Project Area is Nā‘ālehu Stream, a non-perennial stream which 
originates from flows that begin at Ka’ū Forest Reserve (Figure 4-3).A concrete drainage channel 
runs between Kaʻalaiki Road and the residential community neighborhood along Melia Street. The 
drainage channel is utilized to carry storm runoff from upslope safely through the town and 
crosses under Mamalahoa Highway to the south. Further, an existing vegetated diversion channel 
and drainage outlet are located within the WWTP project site.  

Impacts and Mitigation Measures: 
Alternatives 1 and 2 – Package Plant: 
Under Alternative 1, construction activities may temporarily impact water resources. The 
cumulative impacts of the wastewater treatment and disposal facility as well as the new 
collection system would require coverage under a National Pollutant Discharge Elimination 
System (NPDES) construction stormwater permit. Normally, this permit would mandate 
the implementation of best management practice (BMP) measures including silt fences, 
filter socks, and sediment traps to control sediment runoff. Since the NPDES permit 
requires detailed information about the means and method of construction, the selected 
contractor would need to submit the plans and documents to the DOH.  

Construction trenches would be designed not to extend deeper than approximately 10 
feet below grade when feasible, minimizing disturbance to the geology in the Nāʻālehu 
area. It should be noted that construction trenches may need to exceed 10 feet in depth 
in some design locations. A Site-Specific Construction BMP plan would be developed to 
prevent stormwater runoff along the collection system during construction.  

The on-site drainage plan, as per Hawai‘i County Code, Chapter 27, Section 20, would 
ensure that runoff caused by the construction activities in the WWTP project site area and 
effluent disposal area would need to account for expected one-hour, ten-year storm event, 
is retained within the site boundaries. Landscape buffers with dirt berms would act as 
secondary containment during large storm events, further safeguarding against adverse 
impacts on adjacent or downstream properties. 
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Overall, construction-related impacts on surface water resources under Alternatives 1 and 
2 are expected to be temporary in nature, with BMPs effectively minimizing potential 
impacts. However, the proposed WWTP is anticipated to involve drainage improvements 
including the realignment of the vegetated drainage diversion channel and relocation of 
the drainage outlet which is considered to be a long-term impact. The drainage 
improvements shall be designed in accordance with the County Department of Public 
Works (DPW) drainage standards and will not alter existing stormwater discharge from 
the property.  

Alternative 3 – Individual Wastewater System-Maintenance Contract Model: 
Alternative 3 entails the implementation of an IWS Maintenance Contract Model which can 
be an effective means of wastewater management when properly designed and operated. 
However, IWS that are poorly designed and maintained have been nationally recognized 
as having high failure rates. In order to ensure that the systems function as intended, the 
design must take into account a variety of technical considerations including system size, 
site conditions, location, subsurface soil characteristics, influent characteristics, and level 
of treatment.  

Should the IWS begin to fail, untreated sewage containing pathogens (e.g. E. coli), 
nutrients and other harmful substances could be discharged into the groundwater or into 
nearby surface waters. 

In the event that the County pursues the IWS Alternatives, the implementation of BMP 
measures, including silt fences, filter socks, and sediment traps, would be required during 
construction at each IWS site to control sediment runoff. Construction trenches would 
generally not extend deeper than approximately 10 feet below grade. Further, the IWS 
designs will need to consider the ground slopes and drainage patterns to ensure that 
effluent does not seep through these surfaces.  

Overall, construction-related impacts on surface water resources under Alternative 3 are 
anticipated to be temporary and localized, with BMPs effectively minimizing potential 
impacts.  

Alternative 4 – Individual Wastewater System-Operating Permit to Homeowners: 
Alternative 4 involves the implementation of an IWS Operating Permit model. As noted 
under Alternative 3, a properly designed and operated IWS can be an effective means of 
wastewater management; however, IWS that are poorly designed and maintained have 
been nationally recognized as having high failure rates and have been linked to 
contaminated groundwater resources. Under Alternative 4, the homeowner will be 
responsible for operating and maintaining the IWS while the County is responsible for 
issuing maintenance notifications to the homeowner.  

Like the other alternatives, construction activities may temporarily impact water resources. 
The implementation of BMP measures, including silt fences, filter socks, and sediment 
traps, would be required during construction to control sediment runoff. Construction 
trenches would generally not exceed approximately 10 feet below grade. Further, the IWS 
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designs will need to consider the ground slopes and drainage patterns to ensure that 
effluent does not seep through these surfaces. 

Construction-related impacts on surface water resources under Alternative 4 are expected 
to be temporarily and localized, with BMPs effectively minimizing potential impacts.  

No-Action Alternative: 
Under the No-Action Alternative, which involves the continued operation of the existing 
LCCs without modifications, there would be no construction activities or modifications to 
existing conditions. Therefore, this alternative would not cause any impacts to geology or 
surface water resources in the Nā‘ālehu area.  

It’s important to note that the No-Action Alternative does not involve any mitigation 
measures to address potential stormwater-related risks associated with the existing LCCs. 

4.3.2 Groundwater 
Groundwater occurs within portions of geologic formations where aquifers receive and store 
water. Depending on the geologic conditions of the area, many communities and areas on the 
island rely on groundwater wells to obtain drinking water. To protect the quality of underground 
source of drinking water from contamination by subsurface disposal of fluids, Hawai‘i has adopted 
the Underground Injection Control (UIC) program administered by the DOH Safe Drinking Water 
Branch. Hawai'i Revised Statues (HRS) 340 E and Hawai‘i Administrative Rules (HAR) 11-23 
(Underground Injection Control) set forth the requirements relate to protections of underground 
sources of drinking water.  The proposed WWTP Site is located above the UIC line and, as such, 
on top of underground sources of drinking water. To avoid impacts to drinking water wells, 
sewage injection wells cannot be constructed above the UIC line. 

Under HAR 11-62, Appendix F, a minimum separation of 1,000 feet from existing wells is required 
for wastewater treatment sites.  

Under the State’s Water Resource Protection Plan, aquifers of the island of Hawaii have been 
classified under an aquifer coding system to identify and describe these aquifers. This system is 
comprised of Aquifer Sectors, and then Aquifer Systems located within these sectors. The 
Nā‘ālehu community is serviced by the Southeast Mauna Loa Aquifer Sector (Sector 805). Within 
this sector, there are four aquifer systems which are the ‘Ōla‘a, Kapapala, Nā‘ālehu, and Ka Lae 
systems. The Project Area is situated within the Nā‘ālehu aquifer system (80503) which has a 
sustainable yield of 118 million gallons per day (mgd). 

The State Department of Land and Natural Resources (DNLR), Commission on Water Resource 
Management (CWRM) has established a groundwater hydraulic unit and coding system for 
groundwater resource management. The Nā‘ālehu Community is situated within the Nā‘ālehu 
Aquifer System (See Figure 4-4). According to the County of Hawai‘i Department of Water Supply, 
the Nā‘ālehu community is situated within the Waiohinu-Naalehu Water System. The system 
primarily depends on the New Mountain House Tunnel Spring and Haao Spring for its supply. The 
Naalehu Well supplements the tunnel and spring sources during dry weather. The service area is 
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widespread, covering the communities of Waiohinu, Naalehu and South Point, spanning six 
service zones through two booster pump stations and nine storage tanks. 

Impacts and Mitigation Measures: 
Alternative 1 and 2 – Package Plant: 
The approximately 10-15 foot trenches required to support the collection system would 
be relatively shallow in relation to groundwater resources in the Nā‘ālehu area. Thus, 
construction of the collection system would not affect groundwater resources in the area. 

The separation between the Nā‘ālehu WWTP site and the location of Hawai‘i State Water 
Well, Nā‘ālehu Deepwell (Well ID 8-0335-001), indicates that constructions and operation 
of the treatment and disposal facility would not affect potable groundwater resources in 
the Nā‘ālehu area as the WWTP is located outside of the designated 1000-foot setback 
area.  

While the use of three existing LCCs has not resulted in any documented impacts to 
groundwater drinking resources, abandonment of the LCCs would remove a potential 
source of such impacts. Abandonment of the existing wastewater collection system would 
not affect groundwater within the affected areas.  

Alternative 3 and 4 – Individual Wastewater System Program: 
Alternatives 3 and 4 entail the implementation of an IWS program which, when properly 
designed and operated, can be an effective means of wastewater management; however, 
IWS that are poorly designed and maintained have been nationally recognized as having 
high failure rates. To ensure that the systems function as intended, the design must take 
into account a variety of technical considerations including system size, site conditions, 
location, influent characteristics, and level of treatment.  

Should the IWS begin to fail, untreated sewage containing pathogens (e.g. E. coli), 
nutrients and other harmful substances can be discharged into the groundwater or into 
nearby surface waters. As such, proper operation of the IWS is necessary to prevent any 
system failures. 

In the event that the County pursues the IWS Alternatives, the implementation of BMP 
measures during construction would be required at each site during construction, including 
silt fences, filter socks, and sediment traps to control sediment runoff.  

Construction-related impacts on groundwater resources under Alternatives 3 and 4 are 
anticipated to be temporary and localized, with BMPs effectively minimizing potential 
impacts.  

No-Action Alternative: 
The No-Action Alternative has the potential to adversely impact groundwater resources 
due to the continued operation of the existing LCCs. EPA regulations mandate the closure 
of LCCs to prevent potential impacts on groundwater resources.   
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4.4 Agricultural Lands 
The Land Study Bureau (LSB) at the University of Hawai‘i issued L.S. Bulletin No. 6, Detailed Land 
Classification-Island of Hawai‘i  in November 1965. The LSB compiled and interpreted data on 
geology, topography, climate, water resources, soils, and crops from field investigations to create 
a land classification for the island. Bulletin No. 6 assigned two types of ratings for each land type: 
the overall or master productivity rating, which reflects degree of overall suitability for agricultural 
use, ranging from A (Very Good) to E (Very Poor); and selected use ratings, which indicate the 
degree of suitability for selected use alternatives. Bulletin No. 6 has not been revised or re-issued 
and remains as the reference document for lands classified by LSB. 

In addition to the LSB rating, the State of Hawai‘i has developed the Agricultural Lands of 
Importance to the State of Hawai‘i (ALISH) Classification System. This system was developed and 
compiled in 1977 by the State Department of Agriculture with assistance from the NCRS, U.S. 
Department of Agriculture (formerly the Soil Conservation Service) and the College of Tropical 
Agriculture at the University of Hawai‘i as part of a national effort to inventory important 
farmlands. Lands not considered for classification within this system are developed urban lands 
(over ten acres), natural or artificial bodies of water (over ten acres), public use of lands, forest 
reserves, lands with slopes in excess of thirty-five percent, and military installations (except 
undeveloped areas over ten acres). The ALISH Classification identifies the following three 
categories of land (equivalent NRCS categories in parentheses): 

• Prime Agricultural Lands (Prime Farmlands) – Land that has the soil quality, growing
season, and moisture supply needed to produce sustained high yields of crops
economically when treated and managed according to modern farming methods.

• Unique Agricultural Lands (Unique Farmlands) – Land that has a special combination of
soil quality, location, growing season, and moisture supply, and is used to produce
sustained high-quality yields of a specific crop when treated and managed according to
modern farming methods.

• Other Important Agricultural Land (Additional Farmland of Statewide and Local
Importance) – Land other than Prime or Unique Agricultural Land that is also of statewide
or local importance to agricultural use.

Impacts and Mitigation Measures:
Alternatives 1 and 2 – Package Plant: 
The ALISH map shows the proposed WWTP and the collection system are located in “not
rated” lands which is assigned to developed communities. Construction of the collection
system within the County roads would not affect agricultural lands.

Abandonment of the three LCCs would reduce the potential for contamination of
groundwater that is used for irrigation of agricultural lands. Otherwise, abandonment of
the LCCs and the existing wastewater collection system would not affect agricultural lands
within the affected areas.
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Alternatives 3 and 4 – Individual Wastewater System Program: 
As indicated by the LSB rating system, the lots identified for the IWS installation are “not 
rated” which is assigned to developed communities. Installation of the IWS would not 
affect agricultural lands.  

No-Action Alternative 
The No-Action Alternative would not impact agricultural lands. Continued operation of the 
existing LCCs could introduce pathogens and other contaminants to groundwater sources 
used for irrigation of agricultural lands.  

4.5 Natural Hazards 
The Disaster Mitigation Act of 2000, (Federal Emergency Management Agency (FEMA), 44 Code 
of Federal Regulations, Hazards Mitigation Planning required States and Counties to have 
approved hazard mitigation plans as of November 1, 2004 to receive Pre-Disaster Mitigation 
funding. The development of State and local hazard mitigation plans is critical for maintaining 
eligibility for future FEMA mitigation and disaster recovery funding.  

Given Hawai‘i’s vulnerability to natural hazards and history of disasters, the State has maintained 
and implemented a comprehensive, multi-hazard mitigation strategy to reduce loss of life and 
property damage. This strategy is embodied in the 2018 State Multi-Hazard Mitigation Plan. This 
plan identifies the major natural hazards that affect the stateʻs population, property, and 
infrastructure to the specific hazard, and recommends actions that can be taken to reduce the 
risk and vulnerability to the hazard. The State Hazard Mitigation Plan also contains a description 
of programs, policy, statutes, and regulations applicable to hazard mitigation. It should be noted 
that the 2023 update to this plan has begun and is expected to be released at the end of 2023. 
Identified major natural hazards that could affect the State, as well as the County are Climate 
Change Effects (including sea level rise (SLR)/coastal erosion), floods, tsunamis, strong, 
windstorms/hurricanes, earthquakes, landslides/rockfalls, volcanic activity, and wildfires.  

4.5.1 Sea Level Rise 
Sea level is rising at increasing rates due to climate change leading to the melting of glaciers and 
ice sheets. Rising sea level and projections of stronger and more frequent El Niño events and 
tropical cyclones in water surrounding Hawai‘i indicate a growing vulnerability to coastal flooding 
and erosion. The Hawai‘i Sea Level Rise Vulnerability and Adaptation Report (2017) modeled 
exposure to chronic coastal flooding and erosion using projections from the Intergovernmental 
Panel on Climate Change (IPCC) 5th Assessment Report (IPCC, 2014) where the high-end scenario 
was up to 3.2-ft of sea level rise by the end of the century (Courtney et al., 2020). 

Impacts and Mitigation Measures: 
All Proposed Alternatives: 
No short-or long-term impacts are anticipated during the construction or operation of any 
of the alternatives. The Nā‘ālehu community is located approximately 2 miles from the 
nearest coastline and at elevations from 600 to 800 feet above mean sea level (msl). The 
community is not anticipated to be impacted by sea level rise under any of the proposed 
alternatives.  
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4.5.2 Flood and Tsunami Threat 
The Nā‘ālehu community is located southeast of the Alapa‘i Gulch. The Federal Emergency 
Management Agency (FEMA) Flood Insurance Rate Map (FIRM), Community Panel No. 155166 
1925F, effective date September 28, 2017, shows no special flood hazard areas present in the 
Nā‘ālehu WWTP site and that most of the Nā‘ālehu area is located in Zone X, which designates 
areas determined to be outside of the 0.2 percent annual chance (500-year) floodplain. A small 
portion of the community of Nā‘ālehu, including some land within the collection system project 
site, is located within Zone X – Other Flood Areas (See Figure 4-5), indicating areas within the 
0.2 percent annual chance (500-year) floodplain, or areas with a 1-percent annual chance of 
flooding with average flood depths less than 1-foot. 

According to the FIRM, all three existing LCCs are also located within Zone X. 

Impacts and Mitigation Measures: 
All Proposed Alternatives: 
Based on the above, no significant impacts on flood hazards are anticipated to occur within 
the Nā‘ālehu region as a result of the alternatives considered.  

No-Action Alternative 
The No-Action Alternative, specifically the continued operation of LCC 1, could lead to 
impacts during a flooding event. LCC 1 is located very close to an area mapped as within 
the 0.2-percent annual change (500-year) floodplain. The existing collection system is 
substandard and in poor condition. A large flood could potentially cause the collection 
system and/or LCC to overflow as a result of stormwater inflow and result in an 
uncontrolled release of raw sewage, thus potentially contaminating flooded areas and 
creating a public health hazard. 

4.5.3 Hurricane and Wind Hazard 
Hurricanes seasonally affect the Hawaiian Islands from late summer to early winter months. The 
State of Hawai‘i has not been impacted by a hurricane rated Category 3 or higher since Iniki in 
1992. Hurricane strikes are relatively rare with near misses that generate large swell and 
moderately high winds more common in Hawai‘i.  

During hurricanes and storm conditions, high winds cause strong uplift forces on structures, 
particularly on roofs. Wind-driven materials and debris can attain high velocity and cause 
devastating property damage and harm. Along the coastline, a surge of water, topped by 
battering of waves can move ashore into low lying coastal areas. Due to differences in 
atmospheric pressure, tidal stage, coastal topography, and location relative to the eye of the 
hurricane it is difficult to predict how hurricane-induced storm surge may impact specific location. 
It is reasonable to assume that future events will occur.  

Impacts and Mitigation Measures: 
All Proposed Alternatives: 
Based on the above, no significant impacts on hurricane and wind hazards are anticipated 
to occur within the Nā‘ālehu region as a result of the alternatives considered.  
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4.5.4 Seismic Hazard 
Earthquakes in the Hawaiian Islands are primarily associated with volcanic eruptions resulting 
from the inflation or shrinkage of magma reservoirs beneath, which shift segments of the volcano. 
The Island of Hawai‘i experiences thousands of earthquakes each year; however, most are so 
small that they can only be detected by instruments. Although difficult to predict, an earthquake 
of sufficient magnitude could cause structural or other damage to public facilities including 
wastewater treatment facilities. The seismic risk classification of the Island of Hawai‘i is Zone 4 
(County of Hawai‘i, 2007). 

Earthquakes may occur before or during an eruption or may result from the underground 
movement of magma that comes close to the surface. On the Island of Hawai‘i, earthquakes 
directly associated with the movement of magma are concentrated beneath the active Kilauea 
and Mauna Loa Volcanoes. Typically, the risk of seismic activity and degree of ground movement 
decreases with the distance from these active volcanoes. A few of the island’s earthquakes are 
less directly related to volcanism. These originate in the zones of structural weakness at the base 
of the volcanoes or deep within the earth beneath the island. 

Several destructive earthquakes have occurred on the Island of Hawai‘i. The locations of larger 
damaging on-island earthquakes since 1868 have generally occurred in the southeast portion of 
the island near Kilauea, with the most recent destructive earthquake on this south flank occurring 
on June 26, 1989 with a magnitude of 6.1. More recently, a magnitude 6.9 earthquake occurred 
on May 4, 2018 offshore and east of Kilauea, though this earthquake was classified as non-
destructive. 

Impacts and Mitigation Measures: 
All Proposed Alternatives 
Hawai‘i County Code (HCC) § 5A indicates the “International Building Code, 2018 Edition” 
(IBC) – copyright and published in 2018 by the International Code Council, Incorporated 
– is adopted by the County. Chapter 5 is the applicable code for the construction of
buildings, structures, and facilities in the County. The purpose of the seismic provisions in
the IBC is primarily to safeguard against major structural failures and loss of life; limiting
damage or maintaining functions is not a primary purpose. At a minimum, structures are
to be designed and constructed to resist the effects of ground motions from seismic
events. The seismic hazard characteristics described in the IBC are based on the seismic
zone and proximity of the site to active seismic sources.

The proposed improvements would be designed and constructed to meet the 
requirements of the 2018 IBC and HCC Chapter 5 and would comply with seismic loadings 
established for the County of Hawai‘i. This would minimize the potential for an 
uncontrolled release of untreated or partially treated sanitary wastewater, or diesel fuel 
from the tank being held for the emergency generator during a seismic event. The County 
would also develop a facility management plan in accordance with applicable rules and 
regulations.  
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No-Action Alternative: 
The No-Action Alternative includes no construction or modification to existing conditions, 
and therefore would not impact seismic hazards in the Nā‘ālehu area.  

4.5.5 Volcanic Hazards 
The U.S. Geologic Survey (USGS) prepared a volcanic hazard zone map for the island of Hawai‘i 
which was last updated in 1997. The map shows lava flow hazard zones for the five on-island 
volcanoes. The map utilizes a 9-point ranking system which classifies zones ranked from 1 
(highest hazard) through 9 (lowest hazard) based on the probability of coverage by lava flows.  
Nā‘ālehu area has been assigned a rating of Zone 6. This designates areas which are less 
hazardous due to protection by topography.  

Impacts and Mitigation Measures: 
All Proposed Alternatives 
Based on the volcanic hazard map, the potential for damage to buildings and structures 
is moderate, given the distance between the Nā‘ālehu community and active vents and 
hazards. At this time, the County has no construction restrictions in Zone 6 areas. 
Therefore, the volcanic hazard designation would not affect the construction and 
operation of the collection system or the treatment and disposal facilities. Although the 
potential for volcanic activity in or around Nā‘ālehu is present, the likelihood of that impact 
is relatively small. In the event of a volcanic eruption that threatens the Nā‘ālehu area, it 
is likely that damage would occur in residences, the treatment and disposal facility, the 
collection system and other assets in the area. There are no mitigation measures to 
prevent the potential impacts from volcanic activity, and the impacts would be similar 
regardless of the location of the treatment and disposal facility or treatment system 
employed.  

No-Action Alternative 
The No-Action Alternative includes no construction or modification to existing conditions, 
and therefore would not impact volcanic hazards in the Nā‘ālehu area.  

4.5.6 Wildfire Hazards 
Wildfires can threaten life and property, but they can also harm the environment and threaten 
important natural resources such as endangered species. While sometimes caused by lightning, 
nine out of ten wildfires are human-caused. Put simply, “wildfire” is the term applied to any 
unwanted and unplanned fire burning in forest, shrub or grass regardless of whether it is naturally 
or human induced (DEM, 2020).  

All of the Hawaiian Islands are susceptible to wildfires, especially during prolonged drought and 
high winds. In recent years, the average annual cost to suppress wildfires in Hawai‘i is about 
$1,100,000 – making it a Statewide risk (DEM, 2020). The greatest danger of fire is where 
wildlands border urban areas. Through August 2018, wildfires in Hawai‘i have burned 30,000 
acres (about double the annual average). Historically, the majority of these fires have been 
directly caused by humans, either directly or by negligence.  
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According to the Fire Risk Area Map, the Project Area is located in a medium risk area (See Figure 
4-6). As further evidenced by recent events in West Maui, wildfires pose a significant threat to
human health and human safety and must be taken very seriously.

Impacts and Mitigation Measures: 
Alternatives 1 and 2 
The proposed alternatives are not anticipated to have impacts that could result in wildfire. 
The State Department of Land and Natural Resources-Division of Forestry and Wildfire 
(DLNR-DOFAW) has adopted a Fire Management Handbook, which specifies its standards 
for prevention, pre-suppression, and suppression. The document provides a structured 
approach in providing for public/firefighter safety and minimizing damage to Hawai‘i’s 
environment. Additionally, the DLNR-DOFAW is a key agency within the State who can 
trigger provisions of the Stafford Act (Fire Suppression Assistance), which provides for 
FEMA funding assistance in situations where forest and grass fires on public or private 
lands threaten a major disaster to communities and economies.  

The package plant and related facilities would be designed according to National Fire 
Prevention Association (NFPA) 820 “Standard for Fire Protection in Wastewater Treatment 
and Collection Facilities.” In accordance with Hawai‘i Fire Department requirements, Fire 
Department access and water supply to the proposed WWTP site would be designed to 
comply with Chapter 18 of NFPA 2006 Uniform Fire Code as amended by the County.  

Alternatives 3 and 4 
The IWS systems do not include construction of facilities which would be susceptible to 
fire hazards. 

No-Action Alternative 
The No-Action Alternative includes no construction or modification to existing conditions, 
and therefore would not impact wildfire hazards in the Nā‘ālehu area. 

4.6 Flora and Fauna 
Two biological surveys were conducted on the sites:  one in 2012 and one in 2021; both surveys 
were conducted by AECOS Inc. (AECOS, 2021).  During the botanical, avian, and mammalian 
resources surveys no listed or proposed-for-listing species under federal statutes was recorded. 
The assessment observed avian diversity and densities present within the Project Area and its 
surrounding vicinity. A summary of the Natural Resources Assessment (NRA) is outlined below 
and included herein as Appendix B.  

Survey Results 

Vegetation 

Vegetation across the site consists entirely of grass pasture (predominantly Guinea grass or 
Megathyrsus maximus) and areas of mostly low scrub growth, dominated by lantana. Trees are 
scattered around the site, especially along a shallow swale feature that transects the area from 
north to southeast. The site of the proposed SPS is a former pasture dominated by tall Guinea 
grass. 
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The NRA provides a listing of all the species of flowering plants (angiosperms) observed during 
the surveys with a total of 66 taxa identified from the three survey areas. The vast majority (91%) 
are naturalized or non-native) species. Three native indigenous plants (4.5%) and one early 
Polynesian species (3%). The native species are ‘ilima (Sida fallax), ‘ilie‘e (Plumbago zeylanica), 
and ‘uhaloa (Waltheria indica); all common plants. The early Polynesian introduction (so-called 
“canoe plant”) is yellow wood sorrel (‘ihi‘ai or Oxalis corniculata), a very common small weed. 

Avian Fauna 

A total of 239 individual birds of 15 species, representing 10 separate families, were recorded 
during point counts. One species recorded, Pacific Golden-Plover (Pluvialis fulva), is an indigenous 
migratory shorebird species. The remaining 13 species recorded are all established alien or feral 
species. Avian diversity and densities were in keeping with the location of the three sites and the 
vegetation present. Three introduced species—Common Myna (Acridotheres tristis), House Finch 
(Haemorhous mexicanus), and Zebra Dove (Geopilia striata)—accounted for 44% of the total 
number of birds recorded. Common Myna was the most commonly tallied species, which 
accounted for 23 percent of the birds recorded during point counts. 

Mammals 

Terrestrian mammalian species detected during the survey include the domestic dog (Canis lupus 
familiaris), small Indian mongoose (Herpestes javanicus), house cat (Felis catus), pig (Sus scrofa), 
and domestic cattle (Bos taurus). All of which are alien species, introduced to the Hawaiian Islands 
by humans. The methods in which these species were detected include audio, scat, tracks, and 
signs.  

Impacts and Mitigation Measures: 
All Proposed Alternatives: 
Based on the findings of the botanical and biological field surveys, construction activities 
associated with the new collection system and wastewater treatment and disposal facility 
are not anticipated to result in adverse impacts to botanical and faunal resources in the 
Nā‘ālehu area.  

The following minimization measures will be implemented during construction and 
following build out to ensure that the project minimizes all impacts to listed species to the 
maximum extent practicable. 

Floral Resources  

No plants of conservation concern or enjoying statutory protection (that is, listed as 
threatened or endangered; HDLNR, 1998; USFWS, 2020) were noted in the survey and 
given the highly disturbed nature of the site, would not be expected to be growing there. 
For comparative purposes, this survey revealed 66 species with 4 species as either 
indigenous or of early Polynesian introduction. The previous sitelocated on the makai 
side of Māmalahoa Highway 1 mi (1.6 km) east (also pastureland)yielded 30 species of 
introduced plants and 1 species each of indigenous and early Polynesian introduction. A 
survey of the much smaller Wai‘ōhinu Transfer Station (AECOS, 2020) in Wai‘ōhinu, 2 mi 
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(3.4 km) to the west produced a list of 59 taxa. Although a much smaller area, the latter 
site is both highly disturbed (increasing the count of ruderal species) and subject to 
frequent introductions of species on vehicles and rubbish loads. 

Faunal Resources 

Insects 

Several insects are now listed as endangered in the Hawaiian Islands: seven species of 
the yellow-faced bee (Hylaeus anthracinus, H. assimulans, H. facilis, H. hilaris, H. kuakea, 
H. longiceps, and H. mana) and Blackburn’s sphinx moth (Manduca blackburnii). 

No yellow-faced bee species was observed during the survey and no potential habitat or 
food sources were noted. The caterpillar of the sphinx moth feeds exclusively on plants in 
the Family Solanaceae. In particular, where the moth is found, caterpillars are most often 
associated with the widely distributed, non-native tree tobacco plant (Nicotiana glauca). 
The only plant observed representing the Family Solanaceae was a single wild cherry 
tomato plant (Solanum lycopersicum var. cerasiforme). This species is not known to be 
utilized by the caterpillar. We would deem any threat to these insect species due to Project 
activities as non-existent. 

Terrestrial Birds 

The findings of the avian survey are consistent with the vegetation present on the three 
sites. The WWTP site is mostly pasture that has been bulldozed in places. The other two 
smaller sites, located in town, have very limited plant species dominated by alien species. 
Fourteen of the recorded bird species are alien, naturalized bird species. The only native 
bird, the Pacific Golden-Plover, is an indigenous migratory shorebird commonly seen 
across the state between late September and the end of April each year. This species 
migrates to Arctic breeding grounds in late April or the first week of May. 

Seabirds 

It is possible that the endangered Hawaiian Petrel (Puffinus sandwichesis), Band-rumped 
Storm-Petrel (Hydrobates castro), and the threatened Newell’s Shearwater (Puffinus 
newelli) over-fly the Project area between April and the middle of December each year in 
very small numbers.  

The potential impact that the Project poses to protected seabirds is the increased threat 
that birds will be downed during the seabird fledging season (from September 15 through 
December 15) after becoming disoriented by lights associated with the Project. The two 
main types of outdoor lighting posing a threat to nocturnally flying seabirds are: 1) night-
time construction lights; and 2) exterior lighting around Project infrastructure. 

• Fully shield all outdoor lights so the bulb can only be seen from below bulb height
and only use when necessary; install automatic motion sensor switches and timer
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controls on all installed outdoor lights or turn off lights when human activity is not 
occurring in the lighted area. All external lighting structures should be fully “dark 
sky compliant” (HDLNR-DOFAW, 2016). 

 
Waterbirds 

 
No habitats suitable for waterbird species are present on any of the three sites. Once the 
WWTP is constructed it is possible that one or more species will be attracted to ponds 
associated with the WWTP. No species currently listed or proposed for listing as 
threatened or endangered under federal or state endangered species statutes is 
associated with the project site.  
 
It should be mentioned that in the original plans for this project, which USFWS responded 
to in the TA letter (USFWS, 2019), standard wastewater open ponds were proposed for 
the new facility.   Following public scoping meetings with the public the plan was revised 
to eliminate open wastewater lagoons.  The current plan has the treatment plant being 
above ground and contained in what is referred to as a “Package Plant”. This eliminates 
the attractive nuisance that open wastewater lagoons pose to endangered water obligate 
species in the Hawaiian Islands. 
 
Mammalian Resources 
 
Hawaiian Hoary Bat  
 
No Hawaiian hoary bats or were detected during the course of our survey. It is within the 
realm of possibility that this species uses resources within the Project Area on a seasonal 
basis. The principal impact that the construction may pose to bats is during the clearing 
and grubbing phases as vegetation is removed and if proposed security fencing includes 
use of barbed wire.  The removal of vegetation within the project site may temporarily 
displace individual bats using trees for roosting. As bats use multiple roosts within their 
home territories, the potential disturbance resulting from the removal of the vegetation is 
likely to be minimal.  During the pupping season, females carrying their pups may be less 
able to rapidly vacate a roost site as the vegetation is cleared. Additionally, adult female 
bats sometimes leave their pups in a roost tree while they forage. Very small pups may 
be unable to flee a tree that is being felled.  
 

• Potential adverse impacts from such disturbance can be avoided or minimized by 
not clearing woody vegetation taller than 4.6 m (15 ft) between June 1 and 
September 15, the period in which bats may have pups.   

 
• No barbed wire will be installed on any fence or structures on the site to ensure 

that Hawaiian hoary bats do not get caught on the barbs. 
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Critical Habitat 
 
No federally delineated Critical Habitat for any species occurs within the Project area 
(USFWS, 2024). 
 
Jurisdictional Waters 
 
No streams or wetlands occur in the Project area, although the WWTP site itself is located 
within a shallow drainage swale and runoff flow will be directed around the WWTP 
infrastructure in a new channel. Biological observed no indications of water flow in the 
swale at the Project site. A concrete drainage channel crossed by the proposed force main 
on Melia Street is similar in directing runoff through town into shallow swale further 
downslope. Neither of these drainageways direct flows to streams or outlets on the ocean 
shore. Annual rainfall in the Nā‘ālehu area is on the order of 40 in (1020 mm) and the 
porous geology is not conducive to stream formation. 
 
On May 31, 2024, the DOH initiated consultation with the U.S. Fish and Wildlife Service 
(FWS) pursuant to Section 7 of the Endangered Species Act (See Appendix C). The 
consultation requested the FWS’ concurrence with the determination that the Proposed 
Action “may affect, but is not likely to adversely affect” federally listed species. In a letter 
dated June 21, 2024, the FWS provided concurrence with this determination. Additionally, 
the FWS provided avoidance and minimizations to be implemented to avoid adverse 
effects (See Appendix D). 
  
It should be noted that for Alternatives 3 and 4, the area of disturbance for the proposed 
action will take place on private residential property. However, it is expected that 
Alternatives 3 and 4 will result in no impacts to botanical and faunal resources.  
 
Generally, minimization measures discussed herein are intended to minimize any potential 
impacts on flora and fauna that could result from the construction and operations of the 
wastewater treatment and disposal facility and associated infrastructure. The proactive 
consultation with relevant authorities ensures compliance with regulations and protection 
of sensitive species. Additionally, the note regarding Alternatives 3 and 4 acknowledges 
the unique context of disturbance on private residential property while anticipating 
minimal impacts.  
 
No-Action Alternative: 
The No-Action Alternative involves no modifications to the existing LCC system and is not 
expected to impact flora or fauna.  
 

4.7 Cultural, Historical, and Archaeological Resources 
In May 2024, a Draft Archeological Inventory Survey (AIS) Report was completed by Cultural 
Surveys Hawaiʻi. The AIS is was designed to be compliant with both Federal and Hawai‘i State 
environmental and historic preservation review legislation. The AIS was conducted to assess any 
historic properties for integrity and site significance in accordance with HAR §13-275-6. This 
report is also intended to support any project-related historic preservation consultation with 
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consulting parties, such as state and county agencies and interested Native Hawaiian 
Organizations (NHOs) and community groups, if applicable. A summary of the AIS is outlined 
below and included herein as Appendix E. 
 
The AIS identified four previously documented and seven newly documented historic properties 
in the Project Area. The four previously documented sites include the following: 
 

• SIHP # 50-10-74-29507 is a historic ranching complex. Pursuant to HAR §13-275-6 it is 
assessed as significant under Criterion d for the information it has yielded about historic 
ranching activity in the project area. It is evaluated as not eligible for listing on the National 
Register of Historic Places (“National Register”). 

 
• SIHP # 50-10-47-30187 comprises the former and present alignments of the Māmalahoa 

Highway, also known as the Belt Road (variably State Routes 11, 19, 180, and 190). 
Pursuant to HAR §13-275-6 it is assessed as significant under Criterion a for its association 
with events that have made an important contribution to the development of 
transportation routes on Hawaii Island, and under Criterion d for having yielded 
information about historic transportation in the project area. Pursuant to 36 CFR 60.4 is 
evaluated as eligible for listing on the National Register under Criterion A (for its 
association with events that have made a significant contribution to the broad patterns of 
our history) and Criterion D (for having yielded, or being likely to yield, information 
important in history). 

• SIHP # 50-0-74-30929 is a pre-Contact activity area and historic ranching complex. It is 
assessed as significant under Criterion d for the information it has yielded about traditional 
and historic land use in the project area. It is evaluated as not eligible for listing on the 
National Register. 
 

• SIHP # 50-10-74-30930 is a historic ranch wall. It is assessed as significant under Criterion 
d for the information it has yielded about historic ranching activity in the project area. It 
is evaluated as not eligible for listing on the National Register. 

 
The seven newly documented historic properties in the project area include the following: 
 

• SIHP# 50-10-74-31268 is a historic earthen drainage ditch used to channel storm water. 
It is assessed as significant under Criterion d for the information it has provided about 
historic water control activity in the project area. It is evaluated as not eligible for listing 
on the National Register. 
 

• SIHP # 50-10-74-31269 is a historic ranching complex. It is assessed as significant under 
Criterion d for the information it has yielded about historic ranching activity in the project 
area. It is evaluated as not eligible for listing on the National Register. 
 

• SIHP # 50-10-74-31270 is a historic jeep road. It is assessed as significant under Criterion 
d for the information it has yielded about historic transportation in the project area. It is 
evaluated as not eligible for listing on the National Register. 
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• SIHP # 50-10-74-31271 is the historic Nā‘ālehu Spur Road. It is assessed as significant 
under Criterion d for the information it has yielded about historic transportation in the 
project area. It is evaluated as not eligible for listing on the National Register. 
 

• SIHP # 50-10-74-31272 is the historic Ka‘alaiki Road. It is assessed as significant under 
Criterion d for the information it has yielded about historic transportation in the project 
area. It is evaluated as not eligible for listing on the National Register. 
 

• SIHP # 50-10-74-31273 is a historic complex comprising a concrete drainage channel and 
associated footbridge. It is assessed as significant under Criterion d for the information it 
has yielded about historic water control activity in the project area. It is evaluated as not 
eligible for listing on the National Register. 
 

• SIHP # 50-10-74-31274 is a historic boundary wall. It is assessed as significant under 
Criterion d for the information it has yielded about historic land use in the project area. It 
is evaluated as not eligible for listing on the National Register. 

 
As a part of previous environmental documentation efforts, a 2019 EA Pre-Assessment Package 
was distributed. In response the Pre-Assessment, the Ala Kahakai Trail Association provided 
further historical and cultural context on the 2013-acre parcel TMK (3) 9-5-007:016 in which the 
WWTP is proposed to be sited. According to the Ala Kahakai Trail Association (ATA), the parcel, 
known as the “Waikapuna Property”  has exception cultural, historical, environmental, and natural 
resources. The property contains 2.3 miles of coastline that includes the ancient Alaloa footpath 
which once encircled the island, also known as the Alanui or Ala Kahakai National Historic Trail. 
The property is presently used by local fishermen, Native Hawaiian descendants and gatherers of 
various natural and marine resources for subsistence, recreational, or cultural purposes. 
 

Impacts and Mitigation Measures: 
In accordance with federal regulations (36 CFR 800.5), the results of the AIS are intended 
to support a future determination of "no adverse effect" by the Hawai‘i State Department 
of Health (DOH) on behalf of the Environmental Protection Agency (EPA). Additionally, in 
accordance with HAR §13-275-7, the Hawai‘i State DOH and County of Hawaii Department 
of Environmental Management (COH-DEM) are expected to determine the project effect 
as “effect, with proposed mitigation commitments.”  In a letter dated June 3, 2024, the 
DOH formally initiated consultation with the SHPD (See Appendix F). Future 
correspondence with the SHPD shall be included in future EID / EA efforts.  

One historic property on the project area has been evaluated as eligible for inclusion on 
the National Register: SIHP # 50-10-47-30187 (Māmalahoa Highway). The 15-m (50-ft) 
portion of this historic property within the project area retains integrity of location only, 
as all the constructed elements of the original Māmalahoa Highway are no longer evident 
today. While the project will affect the modern roadway elements, these elements will be 
replaced following construction, and the integrity and significance of the highway will not 
be diminished. Therefore, the project will have no adverse effect on SIHP # -30187. This 
site is assessed as significant under Criterion a of the State of Hawai‘i significance criteria 
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for its association with events that have made an important contribution to the 
development of transportation routes on Hawaii Island, and under Criterion d for having 
yielded information about historic transportation in the project area. Documentation of 
SIHP # -30187 in this AIS has included historical research, GPS data collection, 
photographs, and written description. This AIS has adequately documented the location, 
extent, function, age, and construction methods of the portion of SIHP # -30187 in the 
project area, mitigating project-related impacts pursuant to HAR §13-275-8. 

The remaining ten historic properties in the project area (SIHP #s 50-10-74-29507, -
30929, -30930, -31268, -31269, -31270, -31271, -31272, -31273, and -31274) may also 
be impacted by project development. These historic properties have been evaluated as 
not eligible for inclusion on the National Register. These sites are assessed as significant 
under Criterion d of the State of Hawai‘i significance criteria because they have yielded 
information important for research on history. Documentation of these historic properties 
in this AIS has included historical research, GPS data collection, photographs, plan view 
maps, and written descriptions. This AIS has adequately documented the location, extent, 
function, age, and construction methods of these ten historic properties, mitigating 
project-related impacts pursuant to HAR §13-284-8. 

The single historic property evaluated as eligible for listing on the National Register (SIHP 
# 50-10-47-30187, Māmalahoa Highway), will not be adversely impacted by the project 
as its integrity and significance will not be diminished. This AIS has adequately 
documented the location, extent, function, age, and construction methods of the 11 
historic properties within the project area, mitigating any project-related impacts pursuant 
to HAR §13-284-8. No further work is recommended for these 11 historic properties. 

Archaeological monitoring is recommended during all project ground-disturbing activities 
to facilitate identification for information purposes, especially of any subsurface lava tubes 
that may contain historic properties. Archaeological monitoring will proceed under an 
archaeological monitoring plan that meets the requirements of HAR §13-279-4, which will 
be submitted to the SHPD for review and acceptance prior to project initiation. 

Although historic properties have been determined to require no further work, the County 
will consider further communication and coordination with ATA, on developing feasible 
and reasonable accommodations on either preserving historic properties or alternatives 
that integrate the broader preservation goals of the Waikapuna property.  Further, for 
security and safety purposes, the COH-DEM plans to move forward with plans to construct 
the security fence around the perimeter of the facility. 

No Action Alternative 

Under the No Action Alternative, existing cultural, historical, and archeological resources 
in the project area will not be impacted. 
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4.8 Air Quality and Odors 
The project area falls within the purview of ambient air quality standards (AAQS) at both national 
(NAAQS) and state levels, encompassing the criteria pollutants, including carbon monoxide, 
nitrogen dioxide, lead, ozone, and particulate matter (PM10 and PM2.5). It is noteworthy that the 
State of Hawaii has standards that align with the national standards in terms of stringency. The 
Hawaiʻi DOH operated an extensive network of air quality monitoring stations across the state. 
Ensuring that criteria pollutant levels have consistently remained below both federal and state 
AAQS thresholds throughout the state, include the Nāʻālehu area. 
 
Air quality issues most applicable to the proposed project sites in the Nā‘ālehu community concern 
short-term construction related emissions such as fugitive dust. Vehicular emissions (CO) from 
traffic occurring along the residential streets are not considered to be an important factor 
influencing the project areas. This project involves the construction of new underground sewer 
improvements and a WWTP that will not generate any long-term traffic in the area.  
 

Impacts and Mitigation Measures: 
Alternatives 1 and 2 - Package Plant: 
During the construction phase of the wastewater collection system and treatment facility 
associated with Alternative 1, short-term impacts on air quality may manifest as fugitive 
dust emissions resulting from construction activities. These emissions would be effectively 
managed through the implementation of a comprehensive dust control plan. Measures 
within this plan would encompass the application of water to active work areas, the use 
of wind screens, vigilant maintenance of adjacent roads to prevent dust build-up, and the 
covering of open-bodied trucks. It is plausible that exhaust emissions from mobile 
construction equipment, in conjunction with traffic disruptions associated with 
construction activities, could exert a minor influence on air quality during this phase. 
 
As previously discussed, the PER recommended a granular activated carbon (GAC) 
scrubber be used at Nā‘ālehu WWTP headworks. A GAC scrubber passes odorous air 
through a bed of activated carbon, which absorbs the odorous constituents within the 
pore spaces of the carbon. Chemical oxidation or reduction of some compounds can also 
occur. Also, emissions would occur from trucks used to haul the solids to the County West 
Hawai‘i Sanitary Landfill at Puuanahulu, located north of Kailua Kona. These trips are not 
expected to exceed federal or state ambient air quality standards for criteria pollutants. 
The presence of an emergency standby diesel-powered generator, operated periodically 
for testing and during the power outages, is unlikely to have a significant adverse impact 
on air quality.  
 
Alternatives 3 and 4 - Individual Wastewater System Program: 
Air quality impacts for Alternatives 3 and 4 primarily relate to the installation and 
maintenance of the IWS by homeowners. These activities may yield minor emissions 
associated with construction equipment and vehicles. However, any potential air quality 
impacts would be transient and localized to specific residential areas. Additionally, there 
is a slight risk of odors emanating from maintenance activities or system breakages within 
the IWS. Homeowners would be responsible for managing and mitigating these potential 
odors. 
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No-Action Alternative: 
The No-Action Alternative entails no modifications to the existing LCC system and, 
therefore, is not projected to introduce new air quality impacts to the Nā‘ālehu area. 
Historical air quality records indicate that the area has consistently met ambient standards 
during the operation of the existing LCCs. 
 

4.9 Noise 
The existing noise environment in the Project Area is generally associated with vehicular traffic 
and general activities associated with residences such as children playing, radio or television 
noise, or voices. Most of the proposed collection system routes will occur along residential 
roadways within the Project Area. Additional sources of noise include some commercial sites and 
schools. Existing noise is not expected to generate volumes that may exceed State DOH 
standards. Similarly, the schools and commercial sites should meet applicable noise limits.  
 

Impacts and Mitigation Measures: 
Alternatives 1 and 2 – Package Plant: 
During the construction of the wastewater treatment facilities and collection systems, it is 
anticipated that there will be an increase in noise levels associated with the operation of 
heavy machinery, construction equipment, and from potential increased vehicle traffic. 
Construction activities can generate temporary noise impacts in the Project Area. Noise 
from construction activities is regulated under Title 11, Chapter 46 (Community Noise 
Control) of the State DOH’s Administrative Rules. Under these regulations, the Project 
Area and immediate vicinity fall under the Class A zoning district. The district allows 
daytime (7 a.m. to 10 p.m.) maximum permissible sound levels up to 55 dBA. Construction 
activities are not planned at night, so the nighttime noise level restrictions should not be 
applicable. 
 
To minimize construction-related noise impacts, the project can implement standard noise 
control measures such as avoiding noisy activities during quiet hours (e.g., evenings and 
weekends), and employing noise barriers or sound-reducing equipment where feasible.  
While construction may introduce short-term noise, the continuous operational noise from 
these facilities is generally localized and can be controlled with noise-reducing measures. 
Transportation noise may be minimal as wastewater can be treated onsite.  
 
The operational phase of the wastewater treatment facilities may introduce continuous 
noise sources, such as equipment operation, pumps, and mechanical systems. While these 
noise sources are generally not excessively loud, they can contribute to ambient noise 
levels in the immediate vicinity of the facilities. It should also be noted that, in the case 
of a power outage, emergency generators shall be utilized and may generate additional 
noise.  
 
To address operational noise, the project can consider noise-reducing designs for the 
treatment facilities, such as noise barriers or acoustic enclosures for noisy equipment. 
Additionally, maintenance schedules can be optimized to minimize noisy activities during 
sensitive times. 
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Vehicle traffic associated with travel to the Nā‘ālehu WWTP by plant operators and with 
trucks needed to remove solids, based on the location of package plant would not affect 
noise in the residential areas.  
 
 
Alternatives 3 and 4 – Individual Wastewater System Program: 
During construction of the IWS, it is anticipated that there will be an increase in noise 
levels associated with the operation of heavy machinery, construction equipment, and due 
to vehicle traffic. These construction activities can generate temporary noise impacts in 
the Project Area.  
 
To minimize construction-related noise impacts, the project can implement standard noise 
control measures such as scheduling construction activities during daytime hours, avoiding 
noisy activities during quiet hours (e.g., evenings and weekends), and employing noise 
barriers or sound-reducing equipment where feasible. 
 
The installation and maintenance of the IWS may result in localized noise during 
construction and maintenance activities. However, these impacts are distributed across 
multiple resident properties.  
 
No-Action Alternative: 
This alternative maintains the existing LCC system. While it avoids construction-related 
noise, it may not address long-term noise concerns associated with the aging 
infrastructure.  
 

4.10 Energy and Natural Resources 
The Nā‘ālehu area relies on a mix of energy sources for electricity, including fossil fuels (e.g., oil) 
and renewable sources (e.g., solar and wind). The specific energy mix can vary over time and 
may be influenced by state and county policies promoting renewable energy. Although the 
integration of renewable energy sources to reduce reliance on fossil fuels and promote 
sustainability can be considered, WWTP facilities typically rely on a consistent source of power. 
Electrical infrastructure in the Project Area is managed and maintained by the Hawaiian Electric  
company (HECO). The existing Punaluʻu and South Point Substations and the 12,470-volt 
overhead distribution system currently serving the Project Area. Currently, the existing Punaluʻu 
and South Point Substations and the 12,470-volt overhead distribution system serve the Project 
Area. It is anticipated that the capacity of the existing substation may be adequate to serve the 
anticipated load. 
 

Impacts and Mitigation Measures: 
All Proposed Alternatives: 
The construction and operation of wastewater treatment facilities will require energy 
inputs. Construction equipment, pumps, aeration systems, and other mechanical 
components consume energy during installation and operation. Implementing energy-
efficient technologies and practices during facility construction and operation can help 
reduce energy consumption. Additionally, the proposed gravity flow system is intended to 
be require lower energy demands compared to centralized facilities. 
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Additionally, the feasibility of incorporating renewable energy systems into the wastewater 
treatment facilities to reduce carbon emissions and energy costs should be evaluated.  
 
During the design phase, the County shall coordinate with HECO to provide detailed 
loading and civil plans to coordinate electrical power to the Project Site. 
 

4.11 Land Use and Land Use Plans 
The existing land use in the Project Area includes residential, agricultural, and undeveloped land. 
The Project Area is located within the Urban and Agricultural State Land Use Districts (SLUD). 
The WWTP site is entirely located within the Agricultural SLUD. As such, the Proposed Action 
would be required to comply with the regulations set forth in the State Land Use Law (HRS, 
Chapter 205).  
 
Furthermore, the County of Hawai‘i General Plan calls for the preparation of community 
development plans (CDPs) “to translate the broad General Plan statement to specific actions as 
they apply to specific geographical areas.” 
 
The Ka’ū CDP is one of nine CDPs for Hawai‘i County. On October 17, 2017, the Ka’ū CDP was 
adopted as Ordinance No. 2017-66. The purpose of the CDPs is to implement the broad goals 
within the General Plan on a regional basis and to translate the broad General Plan statements 
into specific actions. CDPs are the forum for community input into managing growth and 
coordinating the delivery of government services to the community. CDPs designate detailed 
development patterns and direct physical development and public improvements by detailing land 
use policies and infrastructure priorities. 
  
Section 5 of the CDP prioritizes improvements in the infrastructure, facilities, and services, 
including Section 5.8 applicable to Environmental Management which states: 
 

“Policy 120 Extend the primary wastewater collection lines in Pāhala and Nā‘ālehu so that 
infill development projects can connect wastewater systems built for new subdivisions to 
the County systems.” 
 

The collection system will be consistent with Policy 120 as the improvements for the Nā‘ālehu 
LCC Replacement Project have been designed not to preclude expansion to accommodate the 
future needs of the Nā‘ālehu community. Future subdivisions would be accommodated, as 
capacity allows, on a first-come, first-served basis.  
  

Impacts and Mitigation Measures: 
Alternative 1 and 2 – Package Plant: 
Construction activities will result in land disturbance, affecting natural habitats and 
agricultural areas. Minimizing the affected area will act to footprint of construction 
activities and implementing erosion control measures can help mitigate land disturbance 
impacts.  
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Although the package plant in Alternative 2 would allow additional facilities, use of the 
existing collection system would not allow flows from the residential areas to the north 
and east to connect to the package plant and treatment disposal system.  
 
As previously noted, the WWTP will be configured within a 28.74-acre portion of the 
subject TMK parcel. Following the final design of the WWTP, lands not utilized for the 
WWTP shall be converted back to conservation land.  
 
Alternatives 3 and 4 – Individual Wastewater System Program: 
Construction activities can result in land disturbance, affecting natural habitats and will 
affect the residential parcels, including affecting existing buildings, structures, and 
landscaping. Minimizing the footprint of construction activities and implementing erosion 
control measures can help mitigate land disturbance impacts. 
  
These alternatives are designed to use gravity flows which will mean lower energy 
demands compared to centralized facilities.  
 
No-Action Alternative: 
The existing LCC system will not require energy consumption. No significant changes in 
energy use are anticipated with this alternative.  
 

4.12 Roadways and Traffic 
The existing roadway and traffic conditions in the Nā‘ālehu  area provide essential context for 
assessing the impacts and mitigation measures associated with the proposed wastewater 
treatment project. Key considerations include: 
 
Road Network: Nā‘ālehu  is served by a network of roadways which are under the jurisdiction of 
the County and include Māmalahoa Highway and local roads in Nā‘ālehu  is generally low, 
reflecting the rural nature of the area. Limited vehicular traffic contributes to the low levels of 
congestion and a relatively peaceful road environment.  
 
Access to Project Sites: The proposed project sites, including the preferred location for the 
wastewater treatment and disposal facility, are accessible via the existing road network. 
Consideration of the impact of construction and operational traffic on local roads is necessary.  
Safety: Road safety is a critical concern in the area. Ensuring the safety of residents, commuters, 
and workers during construction and operation is a primary focus. Safety measures may include 
signage, flaggers, and traffic control measures as needed.  
 

Impacts and Mitigation Measures: 
Alternative 1 and 2 – Package Plant: 
During the construction phase of the wastewater treatment project, temporary disruptions 
to traffic flow on local roads may occur. Mitigation measures include the development of 
traffic management plans to minimize construction-related traffic impacts. These plans 
may include designated construction-related traffic impacts. These plans may include 
designated construction access points, scheduling work during off-peak hours and flaggers 
to ensure safe traffic flow. 
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The influx of construction vehicles, equipment, and workers to the Project Area may result 
in increased traffic volume on local roads. To mitigate this, construction logistics planning 
should aim to minimize the impact on existing road users and ensure the safety of all road 
users. 
 
Safety measures, such as signage, temporary speed limits, and traffic control personnel, 
will be employed as necessary during construction activities to maintain the safety of both 
workers and the local community. 
 
As part of the project, any necessary upgrades or improvements to local roads or 
intersections impacted by construction activities will be considered and implemented. This 
may include road repairs, resurfacing, or other enhancements to ensure the continued 
integrity of roadways.  
 
During the operation of the wastewater treatment facility, regular visits by facility 
operators are expected. While these visits would introduce minimal traffic, safety remains 
a priority, and any potential traffic impacts will be mitigated through adherence to 
established safety protocols. 
 
Continuous monitoring of traffic conditions and adherence to traffic management plans 
will be essential to address any unforeseen issues promptly. Compliance with local traffic 
regulations and safety standards will be enforced throughout the project’s lifecycle.  
 
In summary, the existing road network in Nā‘ālehu  serves as the backdrop for assessing 
potential impacts and mitigation measures associated with the proposed wastewater 
treatment project. During both the construction and operation phases, careful planning, 
safety measures, and infrastructure improvements will be implemented to minimize 
disruptions and maintain the safety and functionality of local roadways. 
 
Additionally, the new collection system or methods of integration with the existing 
collection system may require careful planning and engineering to ensure compatibility 
and minimize impacts on the existing infrastructure.  
 
Alternatives 3 and 4 – Individual Wastewater System Program: 
Unlike the centralized package plant options, this alternative involves the installation and 
maintenance of the IWS at each residence within the service area. Logistically, this can 
be challenging due to the need for coordination with numerous property owners.  
 
Obtaining access to private properties and ensuring compliance with installation and 
maintenance requirements for the IWS may pose logistical challenges. Coordinating 
schedules and ensuring proper installation and maintenance become complex tasks; 
however, it should be noted that septage trucks would only need to visit each property 
every three to five years to pump the septic tanks. 
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The ongoing operation and management of multiple individual systems can be logistically 
complex. Ensuring that all systems meet required standards and addressing any issues 
promptly is a continuous endeavor.  
 
No-Action Alternative: 
Maintenance of Existing Infrastructure: Under the No-Action Alternative, there would be 
no changes to the existing infrastructure. While this avoids the logistical challenges of the 
new construction, it does not address potential issues such as road closures or 
construction traffic which may be associated with maintenance and repairs of the existing 
and aging LCC infrastructure. 
 
Long-Term Considerations: Continuing with the existing system may provide short-term 
stability, but it may not be a sustainable long-term solution for wastewater treatment in 
the area. 

 
4.13 Hazardous Materials  
The existing conditions in Nā‘ālehu regarding hazardous materials primarily pertain to the 
operation of the Nā‘ālehu LCCs, which historically managed wastewater treatment for the 
community. No chemicals are currently being used for treatment at the Nā‘ālehu LCCs, however, 
wastewater treatment processes generate residual waste, including sludge and biosolids. Proper 
management and disposal of these materials are essential to prevent environmental 
contamination.  
 

Impacts and Mitigation Measures: 
All Proposed Alternatives: 
The impacts and mitigation measures related to hazardous materials are primarily 
associated with the closure of the Nā‘ālehu LCCs and the transition to alternative 
wastewater treatment methods: 
 

• As the LCCs cease operation, residual waste, such as sludge and biosolids, must 
be managed appropriately. Mitigation involves planning for the safe removal and 
disposal of these materials to prevent adverse environmental impacts.  

• Depending on the condition of the LCC sies, remediation efforts may be required 
to address any soil or groundwater contamination resulting from historical 
operations. Remediation plans and measures will ensure that the sites are restored 
to acceptable environmental standards. 

• For proposed alternative wastewater treatment methods, any hazardous materials 
or chemicals used in the new treatment processes would be subject to stringent 
safety protocols, handling procedures, and storage requirements. Mitigation 
measures include compliance with safety regulations and ongoing staff training.  

 
Continuous monitoring of the environment by the homeowners, including soil and water 
quality, will be essential to detect any potential impacts related to hazardous materials. 
Mitigation measures involve the implementation of robust monitoring programs to 
promptly address any issues that may arise.  
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The closure of the Nā‘ālehu LCCs and the transition to alternative wastewater treatment 
methods in Nā‘ālehu require careful management of hazardous materials and chemicals 
to prevent adverse environmental impacts. Proper disposal, remediation, and adherence 
to safety protocols are crucial mitigation measures to ensure the safe and responsible 
handling of hazardous materials throughout the project’s lifecycle. 
 
No-Action Alternative” 
The No-Action Alternative does not involve any new construction or modification of the 
existing sewage system; however, this would not allow the County to meet the 
requirements of the AOC and SDWA. 
 
 

4.14 Socioeconomics & Environmental Justice  
The U.S. Census Bureau provides the American Community Survey (ACS) for Census Designated 
Places, which updates selected demographic, social, and economic, information for various years. 
The ACS shows age distribution, racial composition, and economic information, including 
employment and household income by Census Designated Place for various locations in Hawai‘i 
County. The version of the ACS referenced is the 2021 5-Year Estimates, released in December 
2022.  
 
The population for the Nā‘ālehu census designated place (CDP), which includes the project service 
area, was 890 persons based upon the ACS 2022 5-year data Census data. There were 264 
households and the median age of residents was 29.9 years (US Census Bureau 2022). Table 4-
1 shows this CDP census information in comparison to both the County and State. 
 
Overall, Nā‘ālehu is characterized by a racial composition that includes a greater proportion of 
minorities compared to the County. The Nā‘ālehu racial distribution includes a much lower 
proportion of White residents, a much higher proportion of Asian and Hispanic residents, and 
lower populations of other minority groups, including Native Hawaiians when compared to the 
County. There are also more residents of two or more races in Nā‘ālehu than in the County.  
 
Nā‘ālehu has a higher proportion of residents that have completed high school and some college 
than the County overall, but a lower proportion with college degrees (bachelor’s and graduate or 
professional degrees). From an economic perspective, Nā‘ālehu generally has a lower median 
household income than the County.  
 
Lastly, Nā‘ālehu had a higher proportion of employment in agriculture, forestry, fishing, hunting, 
and construction (6.2 percent), and retail trade (6.6 percent) compared to the County 1.7 percent 
and 5.0 percent respectively. Nā‘ālehu had a lower proportion in education and health care (3.4 
percent), compared to the County (9.6 percent).  
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Table 4-1 
Demographic, Economic and Social Characteristics of Nā‘ālehu and Hawai‘i County 

Item 
Nā‘ālehu Hawai‘i County 
Total Percent Total  Percent 

Demographic Characteristics     
    Total Population 890  206,315  
    Under 5 to 19 years 324 36.5 46, 627 22.6 
    20 to 39 years 169 19.0 47, 039 22.8 
    40 to 59 years 220 24.8 49, 515 24.0 
    60 to 79 years 136 15.3 54, 054 26.2 
    80 years and older 40 4.5 9, 077 4.4 
    Median age 29.9  44.1  
Race 
    White 39 4.4 61, 069 29.6 
    African American (inc. American Indian/Alaska Native) 44 0.5 1, 444 0.7 
    Asian 244 27.6 35, 279 17.1 
    Other Pacific Islander 53 6.0 23, 313 11.3 
    Two or more 267 30.0 54, 879 26.6 
    Hispanic 281 31.6 28, 677 13.9 
    Other 0 0.0 1, 237 0.6 
    Native Hawaiian 0 0.0 412 0.2 
Social/Educational Characteristics 
    Less than 9th grade 93 10.5 15, 267 7.4 
   High School to High School Graduate 391 44.0 59, 625 28.9 
    Some college to associate degrees 329 37.0 65, 195 31.6 
    Bachelor degree 42 4.8 38, 580 18.7 
    Graduate/professional degree 33 3.8 70, 147 13.4 
Household Income Characteristics     
   Less than $24,999 104 11.7 27, 027 13.1 
    $25,000 to $49,999 121 13.7 23, 726 11.5 
    $50,000 to $99,999 240 27.1 55, 086 26.7 
    $100,000 to $199,999 281 31.6 64, 163 31.1 
    $200,000 or more 141 15.9 31, 772 15.4 
    Median household income $54,688  $72,568  
Employment Characteristics 
    Agriculture, forestry, fishing and mining 55 6.2 3, 587 1.7 
    Construction 17 1.9 7, 344 3.5 
    Manufacturing and wholesale trade 11 1.2 4, 094 2.0 
    Retail trade 59 6.6 10, 457 5.0 
    Transportation, warehousing, and utilities 0 0.0 3, 960 1.9 
    Information tech, finance, insurance and real estate 3 0.3 6, 312 3.0 
    Professional, scientific and technical services 28 3.1 10, 306 5.0 
    Education and health care 30 3.4 19, 938 9.6 
    Arts, entertainment and recreation 47 5.3 14, 398 7.0 
    Other services, public administration 18 2.0 3, 894 1.9 
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A subset of social resources is environmental justice. Environmental justice considers sensitive 
populations, such as children, minorities, and low-income communities. Sensitive populations are 
identified in two Executive Orders (EOs):  
 

• EO 12898, Federal Actions to Address Environmental Justice in Minority and Low-Income 
Populations, serves to avoid the disproportionate placement of adverse environmental, 
economic, social, or health impacts from federal actions and policies on minority and low-
income populations. 

• EO 13045, Protection of Children from Environmental Health Risks and Safety Risks, states 
that federal agencies will identify and address environmental health and safety risks from 
their activities, policies, or programs that may disproportionately affect children.  

 
As noted above, Nā‘ālehu has a higher proportion of minority and children residents as compared 
to the County as a whole. For purposes of this assessment, and to correspond with the available 
ACS demographic characteristic data, “low income” is defined as having a household income of 
less than $24,999; “minority” is defined as any race population other than White; and “children” 
is defined as the “Under 5 to 19” age category. 
 

Impacts and Mitigation Measures: 
Alternatives 1 and 2 – Package Plant: 
In the short-term, construction projects would require a number of contractors and their 
subcontractors. Construction contract documents would reference HRS 103B, which 
requires the contractor (including subcontractors) to include not less than 80 percent 
Hawai‘i residents in the work force. This would limit the importation of workers from 
outside the local area and the associated increase in demand for local housing.  
 
The Alternative 1 would generate employment as the contractor would need workers to 
undertake construction of the improvements for the wastewater collection system and the 
WWTP and effluent disposal facility. This employment would generate wages and salaries 
paid to the contractor and subcontractor work forces. The wages and salaries paid to the 
work force would in turn generate purchases of goods and services, which would result in 
taxes paid to the State of Hawai‘i. In addition, the contractor and their subcontractors 
would need to purchase equipment, supplies, and materials, some of which would be 
purchased from local suppliers and vendors. Direct purchases of equipment, supplies, and 
materials by the contractor would also generate taxes. Overall, Alternative 1 would result 
in positive employment benefits which would result in higher levels of income and overall 
economic benefits to the local economy. 
 
The Alternative 1 is not likely to directly impact long-term employment or education trends 
since the wastewater plant operator would likely be based in Hilo or Kona, meaning the 
project would not involve long-term relocation of any staff to Nā‘ālehu. Instead, the 
project is anticipated to create additional job opportunities for local community members. 
Additionally, Alternative 1 wastewater collection system and treatment and disposal facility 
would not be designed to encourage or accommodate substantial population growth in 
Nā‘ālehu.  
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Alternative 3 and 4 – Individual Wastewater System Program: 
Construction of the IWS would also create the need for workers to construct the septic 
system including the absorption bed or seepage pits. Since the IWS would not involve the 
complex treatment processes, the level of employment could be lower than Alternative 1 
or 2. However, to construct over 100 IWS would require multiple crews or contractors. 
Overall, the economic impact may be similar to Alternatives 1 and 2.  

 
No-Action Alternative: 
The No-Action Alternative does not involve any new construction or modification of the 
existing sewage system, and therefore, it is not expected to impact socioeconomic or 
demographic conditions in the Nā‘ālehu area. 
 
No specific mitigation measures related to socioeconomic characteristics are required for 
this alternative. 
 
These adapted impacts and mitigation measures address the potential socioeconomic 
impacts for all five alternatives, emphasizing employment and economic benefits while 
considering sensitive populations.  
 
All Proposed Alternatives: 
Despite the relatively high proportions of minority and children residents in Nā‘ālehu 
compared to the County overall, the proposed alternatives would not result in 
disproportionately high and adverse human health or environmental effects on the 
minority or low income populations. The design and location of the proposed wastewater 
and disposal facility would minimize odor and air quality impacts. Construction of the 
wastewater collection system would result in intermittent and unavoidable noise from 
construction vehicles and equipment within the Nā‘ālehu community, including noise 
associated with the removal of bedrock. However, as discussed in Section 3.18.2, 
construction activities within the community would comply with provisions of HAR 11-46 
(Community Noise Control). This includes obtaining a noise permit for any activities that 
would generate noise exceeding the permissible sound levels from excessive noise 
sources; and would require the applicant to notify affected members of the public in 
advance of any planned nighttime construction activity (which must not exceed the 
permissible sound levels). Overall, the proposed alternatives are expected to result in 
positive human health and environmental effects to Nā‘ālehu residents by providing a 
cleaner and longer-lasting wastewater treatment system.  
 

4.15 Sustainability 
The concept of sustainability is vital in understanding the environmental, economic, and social 
conditions in Nā‘ālehu and its surrounding areas. Sustainability encompasses the balance between 
meeting the needs of the present without compromising the ability of the future generations to 
meet their own needs. In the context of Nā‘ālehu, several factors influence the existing conditions 
related to sustainability: 
 
Nā‘ālehu ’s environmental sustainability is influenced by its unique natural surroundings, including 
its proximity to the Kilauea Volcano and the potential impact of volcanic activity on air and water 
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quality. The region’s lush vegetation and agricultural activities contribute to its environmental 
diversity. 
 
The local economy in Nā‘ālehu  is characterized by farming, fishing and forestry, a significant 
contributor to the region’s economic sustainability. Additionally, employment opportunities in 
construction, education and healthcare play a role in the local economy. 
 
Nā‘ālehu’s community consists of residents with diverse racial backgrounds, therefore factors such 
as education levels, access to healthcare services, and community engagement are influential in 
the region’s social sustainability.  
 

Impacts and Mitigation Measures: 
Alternatives 1 and 2 - Package Plant: 
The construction of a new wastewater collection system and treatment facility may have 
short-term environmental impacts, such as soil disturbance and potential disruption of 
local ecosystems. Mitigation measures include adherence to environmental regulations 
and best construction practices to minimize ecological disturbances. 
 
The construction phase is expected to generate employment opportunities, contributing 
positively to economic sustainability in the short term. Long-term economic impacts 
include the potential for increased economic activity due to improved wastewater 
infrastructure. 
 
Minimal direct social impacts are expected during construction. The long-term social 
benefits include improved access to wastewater services, contributing to the overall 
quality of life and social sustainability. 
 
Alternatives 3 and 4 - Individual Wastewater System: 
The installation and maintenance of the IWS may have minimal environmental impacts, 
mainly related to construction activities. Mitigation measures involve adherence to 
environmental regulations during installation. 
 
This alternative provides opportunities for local residents to participate in the installation 
and maintenance of IWS, potentially benefiting economic sustainability at the community 
level. 
 
The social impacts are localized, involving homeowners and their immediate surroundings. 
The long-term social benefit includes improved wastewater systems for individual 
households, enhancing overall social sustainability. 
 
No-Action Alternative: 
This alternative maintains the existing conditions, resulting in minimal changes to the 
environment. 
 
The economic impacts of the No-Action Alternative are limited, as it does not involve new 
construction or economic development related to wastewater infrastructure. 
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This alternative does not introduce significant social changes, as it maintains the status 
quo in terms of wastewater services and community conditions. 
 

4.16 Human Health and Safety 
In Nā‘ālehu, access to adequate wastewater treatment services is a fundamental necessity for 
maintaining public health and environmental quality. Existing conditions reseal the following: 

• Proper wastewater treatment is vital for safeguarding public health. Inadequate treatment 
can result in the contamination of groundwater and surface water, posing risks to drinking 
water sources and recreational areas. It can also lead to the spread of waterborne 
diseases. 

• Effective wastewater treatment is essential for preserving the local environment. 
Uncontrolled discharge of untreated sewage can harm aquatic ecosystems, damage coral 
reefs, and degrade coastal waters, impacting the region’s biodiversity and natural beauty.  

• Reliable wastewater treatment infrastructure contributes to the overall well-being of the 
community. It ensures that residents can enjoy a safe and healthy environment and 
minimizes nuisances such as foul odors and unsightly conditions associated with 
inadequate treatment.  
 

The Closure of the LCCs and Improved Services: 
The closure of the LCCs and the proposed wastewater treatment alternatives aim to address 
existing challenges and improve wastewater treatment services in Nā‘ālehu: 

• The closure of the LCCs signifies a shift towards more modern and effective wastewater 
treatment methods. The proposed alternatives include advanced treatment processes that 
can remove a higher percentage of contaminants from wastewater, resulting in cleaner 
effluent.  

• Improved wastewater treatment aligns with the community’s commitment to 
environmental stewardship. By ensuring that treated effluent meets stringent quality 
standards, the closure of the LCC supports the conservation of local ecosystems and 
marine life.  

• The closure of the LCCs and the adoption of alternative wastewater treatment methods 
provide significant public health benefits. Treated wastewater reduces the risk of 
waterborne diseases and protects the health of residents and visitors. 

• Adequate wastewater treatment services contribute to community satisfaction and quality 
of life. Residents can enjoy a cleaner and healthier environment, and in turn, can have 
positive social and economic impacts on the community.  

 
The closure of the LCCs represents a critical step toward enhancing wastewater treatment 
services in Nā‘ālehu. It reflects the community’s commitment to protecting public health, 
conserving the environment, and improving overall community well-being. The proposed 
alternatives offer modern and effective solutions to ensure that wastewater is treated to the 
highest standards, addressing the pressing need for adequate wastewater treatment in the area.  
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Impacts and Mitigation Measures: 
All Proposed Alternatives: 
The Nā‘ālehu LCC Closure project would not result in construction of new above-ground 
infrastructure within the 500-year floodplain. Although a small portion of the proposed 
collection system is located within the 500-year floodplain, the associated trenching 
operations would be temporary and would not alter the 500-year floodplain. Thus, no 
impacts to the existing floodplain are expected from the Proposed Action. For information 
related to stormwater management and impacts, please refer to Section 3.23. 
Abandonment of the two LCCs and the existing wastewater collection system would not 
affect floodplains within the affected areas. 
 
No-Action Alternative 
The No-Action Alternative, specifically the continued operation of LCC 1, could lead to 
impacts during a flooding event. LCC 1 is located very close to an area mapped as within 
the 0.2-percent annual change (500-year) floodplain. The existing collection system is 
substandard and in poor condition. A large flood could potentially cause the collection 
system and/or LCC to overflow as a result of stormwater inflow and result in an 
uncontrolled release of raw sewage, thus potentially contaminating flooded areas and 
creating a public health hazard. 
  

4.17 Unresolved Issues 
The EID serves to assess the anticipated environmental impacts of each alternative on various 
environmental resources; however, there are still several unresolved issues that may affect the 
completion of the project under any of the Proposed Alternatives.  
 

Construction Feasibility 
Lots to be served in the Nāʻālehu community vary in size from 0.12 to 1.94 acres with a 
median size of 0.16 acres. Space available for IWS installation on these properties is further 
limited by the presence of existing structures. For properties that could accommodate a septic 
tank, the soils may have percolation rates that are too slow to allow for seepage pits based on 
HAR 11-62-34 regulations. Residents with insufficient space for a seepage pit may need to import 
fill soil to create elevated mound systems or convert to household aerobic treatment units. As a 
solution, seepage pits can be installed in lieu of absorption beds in space constrained lots, and 
IWS installations could be installed encroaching into County Right-of-Way, if permitted by Hawaiʻi 
County.  
 
Additionally, as discussed throughout the EID, the IWS recommended by the PER also requires 
the installation of a septic tank with an absorption bed.  The PER further outlines that this 
absorption shall not be installed on lands with a slope gradient of greater than 8 percent. Sites in 
Nāʻālehu have slopes that vary from 6-10%. This is likely to affect the constructability of 
absorption beds as a method of wastewater disposal. Per HAR 11-62-34, absorption beds shall 
not be installed on land with a slope gradient greater than 8%, while absorption trenches are 
permitted on a slope of up to 12%. In case this slope requirement cannot be fulfilled, the DOH 
would allow a seepage pit to be installed instead of an absorption bed. 
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Access to Properties 
 Under Alternative 3, the County will fund, design, and manage the project. Obtaining Right of 
Entry (ROE) to private properties for various purposes, such as infrastructure development or 
land surveys, can present several challenging issues. The process often involves negotiation, legal 
considerations, and respect for property rights. Failing to clarify these issues can lead to legal 
disputes and project delays. The most straightforward way to gain ROE is through the voluntary 
consent and permission of property owners. However, some property owners may be unwilling 
to grant access due to concerns about privacy, property damage, or other reasons. 
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5.1 State of Hawaiʻi Land Use Plans and Policies 
5.1.1 Hawaiʻi State Plan 
 
The Hawai‘i State Plan, Chapter 226, Hawai‘i Revised Statutes (HRS), as amended, provides goals, 
objectives, policies, and priorities for the State. The purpose of the Hawaiʻi State Plan is to set 
forth a plan that shall serve as a guide for the future long-range development of the State; identify 
the goals, objectives, policies, and priorities for the State; provide a basis for determining priorities 
and allocating limited resources, such as public funds, services, human resources, land, energy, 
water, and other resources; improve coordination of federal, state, and county plans, policies, 
programs, projects, and regulatory activities; and to establish a system for plan formulation and 
program coordination to provide for an integration of all major state, and county activities.  The 
State Plan is divided into three sections. Part 1 is Overall Theme, Goals, Objectives and Policies. 
Part 2 is Planning Coordination and Implementation. Part 3 is Priority Guidelines. The Proposed 
Action's consistency with applicable goals, objectives and policies of Part 1 is discussed in Table 
5-1, and an assessment of conformance with Part 3 is discussed in Table 5-2. Part 2 of the State 
Plan, which primarily covers internal government affairs, is not related to the Proposed Action.   
 
To facilitate describing the relationships of the Proposed Action to the numerous land use and 
natural or cultural resource plans, policies, and controls for the affected area, some of those 
plans, policies, and controls are presented in tabular form, and are described with text and/or the 
following letter code:   
 

S = Supportive, NS = Not Supportive, N/A = Not Applicable  
 

Table 5-1: The Hawai‘i State Plan S NS N/A 

 

§226-4 State goals. In order to ensure, for present and future generations, those elements of choice and 
mobility that ensure that individuals and groups may approach their desired levels of self-reliance and self-
determination, it shall be the goal of the State to achieve: 

(1) A strong, viable economy, characterized by stability, diversity, and growth, that 
enables the fulfillment of the needs and expectations of Hawai‘i’s present and 
future generations. 

X   

(2) A desired physical environment, characterized by beauty, cleanliness, quiet, stable 
natural systems, and uniqueness, that enhances the mental and physical well-
being of the people. 

X   

(3) Physical, social, and economic well-being, for individuals and families in Hawai‘i, 
that nourishes a sense of community responsibility, of caring, and of participation 
in community life. 

X   

Discussion: The Proposed Action will support the State’s goals, for present and future generations, to ensure 
individuals and groups may approach their desired levels of self-reliance and self-determination. The Proposed 
Action involved the rehabilitation and replacement of existing plant facilities and construction of new facilities will 
ensure wastewater treatment efficiency for present and future generations. 
 

CHAPTER 5: RELATIONSHIP TO PLANS, 
POLICIES, AND CONTROLS 
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Table 5-1: The Hawai‘i State Plan S NS N/A 

A well-maintained wastewater treatment plant ensures the proper disposal of wastewater will reduce pollution risks 
and support the overall economic stability and growth of the region. Moreover, the Proposed Action will lead to 
improved treatment processes, reducing the impact on the surrounding environment and enhancing the stability of 
natural systems. While the primary focus of the Proposed Action is on environmental and public health aspects, it 
will also indirectly contribute to the well-being of communities by ensuring the availability of clean water resources 
and protecting public health.  
 
§226-5 Objectives and policies for population.  

(a) It shall be the objective in planning for the State's population to guide population growth to be 
consistent with the achievement of physical, economic, and social objectives contained in this chapter.  
 

To achieve the population objective, it shall be the policy of this State to: 

(1) Manage population growth statewide in a manner that provides increased 
opportunities for Hawai‘i's people to pursue their physical, social, and 
economic aspirations while recognizing the unique needs of each county. 

  X 

(2) Encourage an increase in economic activities and employment opportunities 
on the Neighbor Islands consistent with community needs and desires.   X 

(3) Promote increased opportunities for Hawai‘i's people to pursue their socio-
economic aspirations throughout the islands.   X 

(4) Encourage research activities and public awareness programs to foster an 
understanding of Hawai‘i's limited capacity to accommodate population needs 
and to address concerns resulting from an increase in Hawai‘i's population. 

X   

(5) Encourage federal actions that will promote a more balanced distribution of 
immigrants among the states, provided that such actions do not prevent the 
reunion of immediate family members. 

  X 

(6) Pursue an increase in federal assistance for states with a greater proportion 
of foreign immigrants relative to their state's population.   X 

(7) Plan the development and availability of land and water resources in a 
coordinated manner so as to provide for the desired levels of growth in each 
geographic area. 

X   

Discussion: The Proposed Action will support the objectives and policies of the State for population. The 
Proposed Action will not significantly contribute to the County’s population growth. The Proposed Action will 
generate employment opportunities both in the short-term construction phase and the long-term operation, 
providing individuals with a means to pursue their socio-economic aspirations.  
 
§226-6 Objectives and policies for the economy— in general.  
 

(a) Planning for the State's economy in general shall be directed toward achievement of the following 
objectives: 
 
(1) Increased and diversified employment opportunities to achieve full employment, increased income 

and job choice, and improved living standards for Hawaiʻi’s people.  
 

(2) A steady growing and diversified economic base that is not overly dependent on a few industries, 
and includes the development and expansion of industries on the neighbor islands.  

 
(b) To achieve the general economic objectives, it shall be the policy of this State to: 
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(1) Promote and encourage entrepreneurship within Hawai‘i by residents and 
nonresidents of the State.   X 

(2) Expand Hawai‘i's national and international marketing, communication, and 
organizational ties, to increase the State's capacity to adjust to and capitalize upon 
economic changes and opportunities occurring outside the State. 

  X 

(3) Promote Hawai‘i as an attractive market for environmentally and socially sound 
investment activities that benefit Hawai‘i's people.   X 

(4) Transform and maintain Hawai‘i as a place that welcomes and facilitates innovative 
activity that may lead to commercial opportunities.   X 

(5) Promote innovative activity that may pose initial risks, but ultimately contribute to 
the economy of Hawaii.   X 

(6) Seek broader outlets for new or expanded Hawai‘i business investments.   X 

(7) Expand existing markets and penetrate new markets for Hawai‘i's products and 
services.   X 

(8) Assure that the basic economic needs of Hawai‘i's people are maintained in the 
event of disruptions in overseas transportation.   X 

(9) Strive to achieve a level of construction activity responsive to, and consistent with, 
state growth objectives. X   

(10) Encourage the formation of cooperatives and other favorable marketing 
arrangements at the local or regional level to assist Hawai‘i's small scale 
producers, manufacturers, and distributors. 

  X 

(11) Encourage labor-intensive activities that are economically satisfying and which 
offer opportunities for upward mobility. X   

(12) Encourage innovative activities that may not be labor-intensive, but may otherwise 
contribute to the economy of Hawaii.   X 

(13) Foster greater cooperation and coordination between the public and private 
sectors in developing Hawai‘i's employment and economic growth opportunities.   X 

(14) Stimulate the development and expansion of economic activities which will benefit 
areas with substantial or expected employment problems.   X 

(15) Maintain acceptable working conditions and standards for Hawai‘i's workers. X   

(16) Provide equal employment opportunities for all segments of Hawai‘i's population 
through affirmative action and non-discrimination measures.   X 

(17) Stimulate the development and expansion of economic activities capitalizing on 
defense, dual-use, and science and technology assets, particularly on the neighbor 
islands where employment opportunities may be limited. 

  X 

(18) Encourage businesses that have favorable financial multiplier effects within 
Hawai‘i's economy, particularly with respect to emerging industries in science and 
technology. 

  X 

(19) Promote and protect intangible resources in Hawai‘i, such as scenic beauty and the 
aloha spirit, which are vital to a healthy economy.   X 
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(20) Increase effective communication between the educational community and the 
private sector to develop relevant curricula and training programs to meet future 
employment needs in general, and requirements of new, potential growth 
industries in particular. 

  X 

(21) Foster a business climate in Hawai‘i- including attitudes, tax and regulatory 
policies, and financial and technical assistance programs-that is conducive to the 
expansion of existing enterprises and the creation and attraction of new business 
and industry. 

  X 

Discussion: The Proposed Action will support the objectives and policies of the State for the economy – in 
general. 
 
The Proposed Action will contribute to the local economy on Hawai’i Island, directly and indirectly, during the 
construction period. The construction of the Proposed Action will create expenditures, a portion of which will be 
used towards the purchase of material from local suppliers. The employment of a local workforce will enable the 
use of income for local retail businesses. Furthermore, implementation of the Proposed Action will provide necessary 
work experience to help build the local skilled labor workforce. The Proposed Action will maintain/improve 
acceptable working conditions and standards by adhering to relevant labor laws, regulations, and industry best 
practices in terms of worker safety. 
 
§226-7 Objectives and policies for the economy— agriculture.  
 

(a) Planning for the State's economy with regard to agriculture shall be directed towards achievement of the 
following objectives: 

 
(1) Viability of Hawaii's sugar and pineapple industries. 
(2) Growth and development of diversified agriculture throughout the State. 
(3) An agriculture industry that continues to constitute a dynamic and essential component of Hawaii's 

strategic, economic, and social well-being 
 
To achieve the agriculture objectives, it shall be the policy of this State to: 

(1) Establish a clear direction for Hawaii's agriculture through stakeholder commitment 
and advocacy. 

  X 

(2) Encourage agriculture by making the best use of natural resources.   X 

(3) Provide the governor and the legislature with information and options needed for 
prudent decision-making for the development of agriculture. 

  X 

(4) Establish strong relationships between the agricultural and visitor industries for 
mutual marketing benefits. 

  X 

(5) Foster increased public awareness and understanding of the contributions and 
benefits of agriculture as a major sector of Hawai‘i's economy. 

  X 

(6) Seek the enactment and retention of federal and state legislation that benefits 
Hawai‘i's agricultural industries.    X 

(7) Strengthen diversified agriculture by developing an effective promotion, marketing, 
and distribution system between Hawai‘i's food producers and consumers in the 
State, nation, and world. 

  X 

(8) Support research and development activities that strengthen economic productivity 
in agriculture, stimulate greater efficiency, and enhance the development of new 
products and agricultural by-products. 

  X 

(9) Enhance agricultural growth by providing public incentives and encouraging private 
initiatives.   X 
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(10) Assure the availability of agriculturally suitable lands with adequate water to 
accommodate present and future needs.   X 

(11) Increase the attractiveness and opportunities for an agricultural education and 
livelihood.   X 

(12) In addition to the State's priority on food, expand Hawai‘i's agricultural base by 
promoting growth and development of flowers, tropical fruits and plants, livestock, 
feed grains, forestry, food crops, aquaculture, and other potential enterprises. 

  X 

(13) Promote economically competitive activities that increase Hawai‘i's agricultural self-
sufficiency, including the increased purchase and use of Hawaii-grown food and 
food products by residents, businesses, and governmental bodies as defined under 
section 103D‑104. 

  X 

(14) Promote and assist in the establishment of sound financial programs for diversified 
agriculture   X 

(15) Institute and support programs and activities to assist the entry of displaced 
agricultural workers into alternative agricultural or other employment.   X 

(16) Facilitate the transition of agricultural lands in economically non-feasible 
agricultural production to economically viable agricultural uses.   X 

(17) Perpetuate, promote, and increase use of traditional Hawaiian farming systems, 
such as the use of loko i‘a, māla, and irrigated lo‘i, and growth of traditional 
Hawaiian crops, such as kalo, ‘uala, and ‘ulu. 

  X 

(18) Increase and develop small-scale farms.   X 

Discussion: The Proposed Action will not impact any of the objectives and policies outlined above for the 
economy related to agriculture. 
  
226-8 Objective and policies for the economy— visitor industry.  

(a) Planning for the State's economy with regard to the visitor industry shall be directed towards the 
achievement of the objective of a visitor industry that constitutes a major component of steady growth 
for Hawaiʻi's economy.  

(b) To achieve the visitor industry objective, it shall be the policy of this State to: 

(1) Support and assist in the promotion of Hawai‘i's visitor attractions and facilities.   X 

(2) Ensure that visitor industry activities are in keeping with the social, economic, and 
physical needs and aspirations of Hawai‘i's people.   X 

(3) Improve the quality of existing visitor destination areas by utilizing Hawaii's 
strengths in science and technology.   X 

(4) Encourage cooperation between the public and private sectors in developing and 
maintaining well-designed, adequately serviced visitor industry and related 
developments which are sensitive to neighboring communities and activities. 

  X 

(5) Develop the industry in a manner that will continue to provide new job 
opportunities and steady employment for Hawai‘i's people.   X 

(6) Provide opportunities for Hawai‘i's people to obtain job training and education that 
will allow for upward mobility within the visitor industry.   X 
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(7) Foster a recognition of the contribution of the visitor industry to Hawai‘i's economy 
and the need to perpetuate the aloha spirit.   X 

(8) Foster an understanding by visitors of the aloha spirit and of the unique and 
sensitive character of Hawai‘i's cultures and values.   X 

Discussion: The Proposed Action will not impact any of the objectives and policies outlined above for the 
economy related to the visitor industry.  
 
§226 9 Objective and policies for the economy— federal expenditures.  

(a) Planning for the State's economy with regard to federal expenditures shall be directed towards 
achievement of the objective of a stable federal investment base as an integral component of Hawai‘i’s 
economy.  

(b) To achieve the federal expenditures objective, it shall be the policy of this State to: 

(1) Encourage the sustained flow of federal expenditures in Hawai‘i that generates 
long-term government civilian employment.   X 

(2) Promote Hawaii's supportive role in national defense, in a manner consistent with 
Hawaii's social, environmental, and cultural goals by building upon dual-use and 
defense applications to develop thriving ocean engineering, aerospace research 
and development, and related dual-use technology sectors in Hawaii's economy. 

  X 

(3) Promote the development of federally supported activities in Hawai‘i that respect 
statewide economic concerns, are sensitive to community needs, and minimize 
adverse impacts on Hawai‘i's environment. 

X   

(4) Increase opportunities for entry and advancement of Hawai‘i's people into federal 
government service.   X 

(5) Promote federal use of local commodities, services, and facilities available in 
Hawai‘i. X   

(6) Strengthen federal-state-county communication and coordination in all federal 
activities that affect Hawai‘i.   X 

(7) Pursue the return of federally controlled lands in Hawai‘i that are not required for 
either the defense of the nation or for other purposes of national importance, and 
promote the mutually beneficial exchanges of land between federal agencies, the 
State, and the counties. 

  X 

Discussion: The Proposed Action will support the objectives and policies for the economy related to federal 
expenditures. The various improvements will be primarily funded by the County and may also utilize federal funds 
through the State of Hawai'i Department of Health (DOH) Clean Water State Revolving Fund (CWSRF) Program. 
 
§226-10 Objective and policies for the economy— potential growth and innovative activities.  

(a) Planning for the State's economy with regard to potential growth and innovative activities shall be 
directed towards achievement of the objective of development and expansion of potential growth and 
innovative activities that serve to increase and diversify Hawaiʻi's economic base. 

(b) To achieve the potential growth activity objective, it shall be the policy of this State to:  

(1) Facilitate investment and employment growth in economic activities that have the 
potential to expand and diversify Hawaii's economy, including but not limited to 

  X 
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diversified agriculture, aquaculture, renewable energy development, creative 
media, health care, and science and technology-based sectors. 

(2) Facilitate investment in innovative activity that may pose risks or be less labor-
intensive than other traditional business activity, but if successful, will generate 
revenue in Hawai‘i through the export of services or products or substitution of 
imported services or products. 

  X 

(3) Encourage entrepreneurship in innovative activity by academic researchers and 
instructors who may not have the background, skill, or initial inclination to 
commercially exploit their discoveries or achievements. 

  X 

(4) Recognize that innovative activity is not exclusively dependent upon individuals 
with advanced formal education, but that many self-taught, motivated individuals 
are able, willing, sufficiently knowledgeable, and equipped with the attitude 
necessary to undertake innovative activity. 

  X 

(5) Increase the opportunities for investors in innovative activity and talent engaged in 
innovative activity to personally meet and interact at cultural, art, entertainment, 
culinary, athletic, or visitor-oriented events without a business focus. 

  X 

(6) Expand Hawai‘i's capacity to attract and service international programs and 
activities that generate employment for Hawai‘i's people.   X 

(7) Enhance and promote Hawai‘i's role as a center for international relations, trade, 
finance, services, technology, education, culture, and the arts.   X 

(8) Accelerate research and development of new energy-related industries based on 
wind, solar, ocean, and underground resources and solid waste.   X 

(9) Promote Hawai‘i's geographic, environmental, social, and technological advantages 
to attract new economic activities into the State.   X 

(10) Provide public incentives and encourage private initiative to attract new industries 
that best support Hawai‘i's social, economic, physical, and environmental 
objectives. 

  X 

(11) Increase research and the development of ocean related economic activities such 
as mining, food production, and scientific research.   X 

(12) Develop, promote, and support research and educational and training programs 
that will enhance Hawai‘i's ability to attract and develop economic activities of 
benefit to Hawai‘i. 

  X 

(13) Foster a broader public recognition and understanding of the potential benefits of 
new, growth oriented industry in Hawai‘i.   X 

(14) Encourage the development and implementation of joint federal and state 
initiatives to attract federal programs and projects that will support Hawaii's social, 
economic, physical, and environmental objectives. 

  X 

(15) Increase research and development of businesses and services in the 
telecommunications and information industries.   X 

(16) Foster the research and development of nonfossil fuel and energy efficient modes 
of transportation   X 
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(17) Recognize and promote health care and health care information technology as 
growth industries.   X 

Discussion: The Proposed Action will not impact any of the objectives and policies outlined above for the 
economy related to potential growth and innovative activities. 
 
226-10.5 Objectives and policies for the economy— information industry.   

(a) Planning for the State's economy with regard to telecommunications and information technology shall be 
directed toward recognizing that broadband and wireless communication capability and infrastructure 
are foundations for an innovative economy and positioning Hawai‘i as a leader in broadband and 
wireless communications and applications in the Pacific Region. 

(b) To achieve the information industry objective, it shall be the policy of this State to:  

(1) Promote efforts to attain the highest speeds of electronic and wireless 
communication within Hawai‘i and between Hawai‘i and the world, and make high 
speed communication available to all residents and businesses in Hawaii 

  X 

(2) Encourage the continued development and expansion of the telecommunications 
infrastructure serving Hawai‘i to accommodate future growth and innovation in 
Hawaii's economy. 

  X 

(3) Facilitate the development of new or innovative business and service ventures in 
the information industry which will provide employment opportunities for the 
people of Hawaii. 

  X 

(4) Encourage mainland- and foreign-based companies of all sizes, whether 
information technology-focused or not, to allow their principals, employees, or 
contractors to live in and work from Hawaii, using technology to communicate with 
their headquarters, offices, or customers located out-of-state. 

  X 

(5) Encourage greater cooperation between the public and private sectors in 
developing and maintaining a well-designed information industry.   X 

(6) Ensure that the development of new businesses and services in the industry are in 
keeping with the social, economic, and physical needs and aspirations of Hawaii's 
people. 

  X 

(7) Provide opportunities for Hawaii's people to obtain job training and education that 
will allow for upward mobility within the information industry.   X 

(8) Foster a recognition of the contribution of the information industry to Hawaii's 
economy.   X 

(9) Assist in the promotion of Hawai‘i as a broker, creator, and processor of 
information in the Pacific.    X 

Discussion: The Proposed Action will not impact any of the objectives or policies outlined above for the 
economy related to telecommunications and information technology industries. 
 
§226-11 Objectives and policies for the physical environment— land-based, shoreline, and marine 
resources.  

(a) The land-based, shoreline, and marine resources objectives are:  

(1) Prudent use of Hawai‘i's land-based, shoreline, and marine resources. 

(2) Effective protection of Hawai‘i's unique and fragile environmental resources. 
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(b) To achieve the land-based, shoreline, and marine resources objectives, it shall be the policy of this State 
to: 

(1) Exercise an overall conservation ethic in the use of Hawai‘i's natural resources.   X 

(2) Ensure compatibility between land-based and water-based activities and natural 
resources and ecological systems. X   

(3) Take into account the physical attributes of areas when planning and designing 
activities and facilities. X   

(4) Manage natural resources and environs to encourage their beneficial and multiple 
use without generating costly or irreparable environmental damage. X   

(5) Consider multiple uses in watershed areas, provided such uses do not 
detrimentally affect water quality and recharge functions. X   

(6) Encourage the protection of rare or endangered plant and animal species and 
habitats native to Hawai‘i. X   

(7) Provide public incentives that encourage private actions to protect significant 
natural resources from degradation or unnecessary depletion.   X 

(8) Pursue compatible relationships among activities, facilities, and natural resources. X   

(9) Promote increased accessibility and prudent use of inland and shoreline areas for 
public recreational, educational, and scientific purposes.   X 

Discussion: The Proposed Action will support the objective and policies for the physical environment related to 
land-based, shoreline, and marine resources.  
 
All native plants found on the site are relatively common. No significant adverse impacts on threatened or 
endangered species or their habitat are anticipated as a result of the Proposed Action. Project Site is located at the 
edge of the urban environment. The improvements will provide a facility for present and future generations. 
The project site is located approximately two miles away from the nearest coastline.  

There are no delineated or proposed wetlands in the project area and there are no direct hydrologic connections 
between the project area and nearby surface waters. No impacts to these resources are anticipated.   

§226-12 Objective and policies for the physical environment— scenic, natural beauty, and historic 
resources.  

(a) Planning for the State’s physical environment shall be directed towards achievement of the objective of 
enhancement of Hawai‘i’s scenic assets, natural beauty, and multi-cultural/historical resources 

(b) To achieve the scenic, natural beauty, and historic resources objective, it shall be the policy of this State 
to:  

(1) Promote the preservation and restoration of significant natural and historic 
resources. X   

(2) Provide incentives to maintain and enhance historic, cultural, and scenic amenities.   X 

(3) Promote the preservation of views and vistas to enhance the visual and aesthetic 
enjoyment of mountains, ocean, scenic landscapes, and other natural features. X   

(4) Protect those special areas, structures, and elements that are an integral and 
functional part of Hawai‘i's ethnic and cultural heritage. X   
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(5) Encourage the design of developments and activities that complement the natural 
beauty of the islands. X   

Discussion: The Proposed Action will support the objectives and policies for the physical environment related to 
scenic, natural beauty, and historic resources.  
 
The Proposed Action will minimize and prevent disturbance to significant natural and historic resources to the fullest 
reasonable extents possible. Through the AIS conducted, one historic property that was evaluated as eligible for 
listing on the National Register, shall not be impacted by the Proposed Project as its integrity and significance shall 
not be diminished. Additionally,11 historic properties have been identified within the Project Area. The AIS has 
adequately documented the location, extent, function, age, and construction methods of these properties. 
Archeological monitoring has been recommended during all ground disturbing activities to facilitate identification 
for information purposes.  
 
Although historic properties have been determined to require no further work, the County will consider further 
communication and coordination with identified stakeholders to develop feasible and reasonable accommodations 
on either preserving historic properties or alternatives that integrate the broader preservation goals of the 
Waikapuna property.     
 
§226-13 Objectives and policies for the physical environment— land, air, and water quality.  

(a) Planning for the State’s physical environment with regard to land, air, and water quality shall be directed 
towards achievement of the following objectives: 

(1) Maintenance and pursuit of improved quality in Hawai‘i’s land, air, and water resources. 

(2) Greater public awareness and appreciation of Hawai‘i’s environmental resources. 

(b) To achieve the land, air, and water quality objectives, it shall be the policy of this State to: 
(1) Foster educational activities that promote a better understanding of Hawai‘i's 

limited environmental resources.   X 

(2) Promote the proper management of Hawai‘i's land and water resources. X   

(3) Promote effective measures to achieve desired quality in Hawai‘i's surface, ground, 
and coastal waters. X   

(4) Encourage actions to maintain or improve aural and air quality levels to enhance 
the health and well-being of Hawai‘i's people. X   

(5) Reduce the threat to life and property from erosion, flooding, tsunamis, 
hurricanes, earthquakes, volcanic eruptions, and other natural or man-induced 
hazards and disasters. 

  X 

(6) Encourage design and construction practices that enhance the physical qualities of 
Hawai‘i's communities.   X 

(7) Encourage urban developments in close proximity to existing services and facilities. X   

(8) Foster recognition of the importance and value of the land, air, and water 
resources to Hawai‘i's people, their cultures and visitors.   X 

Discussion: The Proposed Action supports the objectives and policies for the physical environment related to 
land, air, and water quality.  
 
The Proposed Action will improve wastewater treatment facilities to ensure wastewater treatment efficiency to 
maintain water resources quality for present and future generations. This will enhance the health and well-being 
of Hawai’i’s people. 
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Construction of the proposed action would involve land disturbing activities, which may result in short-term soil 
erosion impacts and generate temporary increases in fugitive dust. Construction activities must comply with the 
provisions of Hawaiʻi Administrative Rules, §11-60.1-33 on Fugitive Dust. Therefore, a dust control management 
plan will be developed which identifies and mitigates all activities that may generate airborne, visible fugitive dust.  
Measures to control airborne, visible fugitive dust from the road areas and during the various phases of construction 
will be incorporated into the project plans and specifications. Respective contractors would be responsible for 
adhering to air quality standards and minimizing air quality impacts during the various phases of construction.  An 
air pollution control permit may be required to operate certain construction equipment, such as crushers or 
generator sets, which may be used during construction. If required, the contractor will be responsible for obtaining 
an air pollution control permit from the Clean Air Branch and complying with all applicable conditions and 
requirements.  Air monitoring would also be required during construction.  With the appropriate controls in place, 
no significant impacts on air quality are anticipated as a result of the proposed action. 
 
Any potential impacts on air quality would be mitigated by complying with the State DOH Administrative Rules, Title 
11, Chapter 60 “Air Pollution Control”. In the long-term, GHG emissions in the project area are not expected to 
increase as future land use plans proposed by DEM are expected to involve consolidation of existing solid waste 
management program components from the surrounding area. 
 
Soil erosion impacts would be mitigated by incorporating best management practices (BMP) and erosion control 
measures into the project plans and specifications. Specific measures may include but are not limited to phasing 
the project to minimize the total area of exposed soil at any given time, revegetating or stabilizing disturbed areas 
of soil as soon as possible after working, minimizing disturbance of soil during periods of heavy rain, applying 
protective covers to soil and material stockpiles, and installing appropriate erosion and sedimentation control 
devices during construction. In addition, the proposed action will comply with the requirements of Hawaiʻi County 
Code, Chapter 10, related to Erosion and Sedimentation Control.  Following construction, exposed soils in the 
project area would be stabilized or re-vegetated to control erosion.   

 
Soil erosion impacts would also be mitigated through coordination with the appropriate agencies during permitting 
and construction. A NPDES permit for storm water runoff from construction activities is anticipated to be required 
as individual and/or cumulative soil disturbances in the project area may exceed one acre of land area. Any 
discharges related to project construction or operation activities will comply with applicable State Water Quality 
Standards as specified in HAR Chapter 11-54 Water Quality Standards and HAR Chapter 11-55 Water Pollution 
Control, Department of Health.   
 
The Proposed Action will be developed in an urbanized environment that is in close proximity to many available 
services and facilities within Nāʻālehu. 
 
§226-14 Objective and policies for facility systems— in general. 

(a) Planning for the State’s facility systems in general shall be directed towards achievement of the objective 
of water, transportation, waste disposal, and energy and telecommunication systems that support 
statewide social, economic, and physical objectives.  

(b) To achieve the general facility systems objective, it shall be the policy of this State to : 
(1) Accommodate the needs of Hawai‘i's people through coordination of facility 

systems and capital improvement priorities in consonance with state and county 
plans. 

X   

(2) Encourage flexibility in the design and development of facility systems to promote 
prudent use of resources and accommodate changing public demands and 
priorities. 

X   

(3) Ensure that required facility systems can be supported within resource capacities 
and at reasonable cost to the user. X   
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(4) Pursue alternative methods of financing programs and projects and cost-saving 
techniques in the planning, construction, and maintenance of facility systems. X   

Discussion: The Proposed Action supports the objectives and policies for facility systems in general.  
 
The Proposed Action will result in the closer of the LCCs in the Naalehu area and develop a new WWTP facility to 
ensure wastewater treatment efficiency accommodating the needs of Hawai’i’s present and future generations. 
Furthermore, future expansion of subsurface drip irrigation are planned to improve operating efficiency and support 
maintenance activities. The Proposed Action shall allow for flexibility in the design and development of the WWTP 
to best suite public needs,  
§226-15 Objectives and policies for facility systems— solid and liquid wastes.  

(b) Planning for the State’s facility systems with regard to solid and liquid wastes shall be directed towards 
the achievement of the following objectives: 

(1) Maintenance of basic public health and sanitation standards relating to treatment and disposal of 
solid and liquid wastes. 

(2) Provision of adequate sewerage facilities of physical and economic activities that alleviate problems 
in housing, employment, mobility, and other areas. 

(c) To achieve solid and liquid waste objectives, it shall be the policy of this State to: 

(1) Encourage the adequate development of sewerage facilities that complement 
planned growth. X   

(2) Promote re-use and recycling to reduce solid and liquid wastes and employ a 
conservation ethic. X   

(3) Promote research to develop more efficient and economical treatment and 
disposals of solid and liquid wastes.   X 

Discussion: The Proposed Action will support the objectives and policies for facility systems related to solid and 
liquid wastes. 
 
The Proposed Action will result in the closer of the LCCs in the Naalehu area and develop a new WWTP facility to 
ensure wastewater treatment efficiency accommodating the needs of Hawai’i’s present and future generations. 
Furthermore, future expansion of subsurface drip irrigation are planned to improve operating efficiency and support 
maintenance activities. 
 
§226-16 Objective and policies for facility systems— water.  

(a) Planning for the State's facility systems with regard to water shall be directed towards achievement of 
the objective of the provision of water to adequately accommodate domestic, agricultural, commercial, 
industrial, recreational, and other needs within resource capacities.  

(b) To achieve the facility systems water objective, it shall be the policy of the State to: 
(1) Coordinate development of land use activities with existing and potential water 

supply.   X 

(2) Support research and development of alternative methods to meet future water 
requirements well in advance of anticipated needs.   X 

(3) Reclaim and encourage the productive use of runoff water and wastewater 
discharges. X   

(4) Assist in improving the quality, efficiency, service, and storage capabilities of water 
systems for domestic and agricultural use. X   
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(5) Support water supply services to areas experiencing critical water problems.   X 

(6) Promote water conservation programs and practices in government, private 
industry, and the general public to help ensure adequate water to meet long-term 
needs. 

  X 

Discussion: The Proposed Action will support the objectives and policies for facility systems related to water.  
 
In anticipation of future development within Nāʻālehu, it is recommended that the Proposed Action design be 
rated to treat an average dry weather flow of 125,000 gpd. Drainage improvements shall be made onsite to 
maintain runoff conditions within the vicinity of the project area. 
 
§226-17 Objectives and policies for facility systems— transportation.  

(a) Planning for the State's facility systems with regard to transportation shall be directed towards the 
achievement of the following objectives:  

(1) An integrated multi-modal transportation system that services statewide needs and promotes the 
efficient, economical, safe, and convenient movement of people and goods. 

(2) A statewide transportation system consistent with planned growth objectives throughout the State 
(b) To achieve the transportation objectives, it shall be the policy of this State to: 

(1) Design, program, and develop a multi-modal system in conformance with desired 
growth and physical development as stated in this chapter.   X 

(2) Coordinate state, county, federal, and private transportation activities and 
programs toward the achievement of statewide objectives.   X 

(3) Encourage a reasonable distribution of financial responsibilities for transportation 
among participating governmental and private parties.   X 

(4) Provide for improved accessibility to shipping, docking, and storage facilities.   X 

(5) Promote a reasonable level and variety of mass transportation services that 
adequately meet statewide and community needs.   X 

(6) Encourage transportation systems that serve to accommodate present and future 
development needs of communities.   X 

(7) Encourage a variety of carriers to offer increased opportunities and advantages to 
inter-island movement of people and goods.   X 

(8) Increase the capacities of airport and harbor systems and support facilities to 
effectively accommodate transshipment and storage needs.   X 

(9) Encourage the development of transportation, systems and programs which would 
assist statewide economic growth and diversification.   X 

(10) Encourage the design and development of transportation systems sensitive to the 
needs of affected communities and the quality of Hawai‘i's natural environment.   X 

(11) Encourage safe and convenient uses of low-cost, energy-efficient, non-polluting 
means of transportation.   X 

(12)  Coordinate intergovernmental land use and transportation planning activities to 
ensure the timely delivery of supporting transportation infrastructure in order to 
accommodate planned growth objectives. 

  X 
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(13) Encourage diversification of transportation modes and infrastructure to promote 
alternate fuels and energy efficiency.   X 

Discussion: The Proposed Action will not impact any of the objectives and policies outlined above for facility 
systems related to transportation.  
 
§226-18 Objectives and policies for facility systems— energy.  

(a) Planning for the State's facility systems with regard to energy shall be directed toward the achievement 
of the following objectives, giving due consideration to all:  

(1) Dependable, efficient, and economical statewide energy and telecommunication systems capable of 
supporting the needs of the people. 

(2) Increased energy self-sufficiency through the reduction and ultimate elimination of Hawaii's 
dependence on imported fuels for electrical generation and ground transportation; 

(3) Greater diversification of energy generation in the face of threats to Hawaii's energy supplies and 
systems;  

(4) Reduction, avoidance, or sequestration of greenhouse gas emissions from energy supply and use; 
and 

(5) Utility models that make the social and financial interests of Hawaii's utility customers a priority.. 

(b) To achieve the energy objectives, it shall be the policy of this State to ensure the provision of adequate, 
reasonably priced, and dependable energy services to accommodate demand 

(c) To further achieve the energy objectives, it shall be the policy of this State to: 

(1) Support research and development as well as promote the use of renewable 
energy sources.   X 

(2) Ensure a sufficient supply of energy to enable power systems to support the 
demands of growth.   X 

(3) Base decisions of least-cost supply-side and demand-side energy resource options 
on a comparison of their total costs and benefits when a least-cost is determined 
by a reasonably comprehensive, quantitative, and qualitative accounting of their 
long-term, direct and indirect economic, environmental, social, cultural, and public 
health costs and benefits. 

  X 

(4) Promote all cost-effective conservation of power and fuel supplies through 
measures, including: 

(A) Development of cost-effective demand-side management programs; 
(B) Education; 
(C) Adoption of energy-efficient practices and technologies; and 
(D) Increasing energy efficiency and decreasing energy use in public 

infrastructure. 

  X 

(5) Ensure, to the extent that new supply-side resources are needed, that the 
development or expansion of energy systems uses the least-cost energy supply 
option and maximizes efficient technologies.   

  X 

(6) Support research, development, demonstration, and use of energy efficiency, load 
management, and other demand-side management programs, practices, and 
technologies. 

  X 

(7) Promote alternate fuels and transportation energy efficiency.   X 
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(8) Support actions that reduce, avoid, or sequester greenhouse gases in utility, 
transportation, and industrial sector applications.   X 

(9) Support actions that reduce, avoid, or sequester Hawaii's greenhouse gas 
emissions through agriculture and forestry initiatives.   X 

(10) Provide priority handling and processing for all state and county permits required 
for renewable energy projects.    X 

(11) Ensure that liquefied natural gas is used only as a cost-effective transitional, 
limited-term replacement of petroleum for electricity generation and does not 
impede the development and use of other cost-effective renewable energy 
sources. 

  X 

(12) Promote the development of indigenous geothermal energy resources that are 
located on public trust land as an affordable and reliable source of firm power for 
Hawaii.  

  X 

Discussion: The Proposed Action will not impact any of the objectives and policies outlined above for facility 
systems related to energy.  
 
§226-18.5 Objectives and policies for facility systems— telecommunications.   

(a)  Planning for the State's telecommunications facility systems shall be directed towards the achievement of 
dependable, efficient, and economical statewide telecommunications systems capable of supporting the needs of 
the people. 

(b)  To achieve the telecommunications objective, it shall be the policy of this State to ensure the provision of 
adequate, reasonably priced, and dependable telecommunications services to accommodate demand. 

(c)  To further achieve the telecommunications objective, it shall be the policy of this State to: 
(1) Facilitate research and development of telecommunication systems and resources.   X 

(2) Encourage public and private sector efforts to develop means for adequate, 
ongoing telecommunication planning.   X 

(3) Promote efficient management and use of existing telecommunication systems and 
services.   X 

(4) Facilitate the development of education and training of telecommunication 
personnel.   X 

Discussion: The Proposed Action will not impact any of the objectives and policies outlined above for facility 
systems related to telecommunications. 
 
§226-19 Objectives and policies for socio-cultural advancement— housing.  

(a) Planning for the State's socio-cultural advancement with regard to housing shall be directed toward the 
achievement of the following objectives: 

(1) Greater opportunities for Hawaii's people to secure reasonably priced, safe, sanitary, and livable 
homes, located in suitable environments that satisfactorily accommodate the needs and desires of 
families and individuals, through collaboration and cooperation between government and nonprofit 
and for-profit developers to ensure that more rental and for sale affordable housing is made 
available to extremely low‑, very low-, lower-, moderate-, and above moderate-income segments of 
Hawaii's population. 

(2) The orderly development of residential areas sensitive to community needs and other land uses. 
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(3) The development and provision of affordable rental housing by the State to meet the housing needs 
of Hawaii's people. 

      (b)   To achieve the housing objectives, it shall be the policy of this State to: 

(1) Effectively accommodate the housing needs of Hawai‘i's people.   X 

(2) Stimulate and promote feasible approaches that increase affordable rental and for 
sale housing choices for extremely low-, very low-, lower-, moderate-, and above 
moderate-income households. 

  X 

(3) Increase homeownership and rental opportunities and choices in terms of quality, 
location, cost, densities, style, and size of housing.   X 

(4) Promote appropriate improvement, rehabilitation, and maintenance of existing 
housing units and residential areas.   X 

(5) Promote design and location of housing developments taking into account the 
physical setting, accessibility to public facilities and services, and other concerns of 
existing communities and surrounding areas. 

  X 

(6) Facilitate the use of available vacant, developable, and underutilized urban lands 
for housing.   X 

(7) Foster a variety of lifestyles traditional to Hawai‘i through the design and 
maintenance of neighborhoods that reflect the cultures and values of the 
community. 

  X 

(8) Promote research and development of methods to reduce the cost of housing 
construction in Hawai‘i.   X 

Discussion: The Proposed Action will not impact the objectives and policies for socio-cultural advancement 
related to housing. 
 
§226-20 Objectives and policies for socio-cultural advancement— health.  

(a) Planning for the State's socio-cultural advancement with regard to health shall be directed towards 
achievement of the following objectives: 

(1) Fulfillment of basic individual health needs of the general public. 

(2) Maintenance of sanitary and environmentally healthful conditions in Hawai‘i's communities. 

(3) Elimination of health disparities by identifying and addressing social determinants of health. 

(b) To achieve the health objectives, it shall be the policy of this State to: 

(1) Provide adequate and accessible services and facilities for prevention and 
treatment of physical and mental health problems, including substance abuse.   X 

(2) Encourage improved cooperation among public and private sectors in the provision 
of health care to accommodate the total health needs of individuals throughout the 
State. 

  X 

(3) Encourage public and private efforts to develop and promote statewide and local 
strategies to reduce health care and related insurance costs.   X 

(4) Foster an awareness of the need for personal health maintenance and preventive 
health care through education and other measures.   X 
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(5) Provide programs, services, and activities that ensure environmentally healthful 
and sanitary conditions. X   

(6) Improve the State's capabilities in preventing contamination by pesticides and 
other potentially hazardous substances through increased coordination, education, 
monitoring, and enforcement 

  X 

(7) Prioritize programs, services, interventions, and activities that address identified 
social determinants of health to improve native Hawaiian health and well-being 
consistent with the United States Congress' declaration of policy as codified in title 
42 United States Code section 11702, and to reduce health disparities of 
disproportionately affected demographics, including native Hawaiians, other Pacific 
Islanders, and Filipinos. The prioritization of affected demographic groups other 
than native Hawaiians may be reviewed every ten years and revised based on the 
best available epidemiological and public health data.  

  X 

Discussion: The Proposed Action will support the objectives and policies for socio-cultural advancement 
regarding health.  
 
The Proposed Action will undertake the construction of critical wastewater treatment facilities to improve treatment 
processes and fulfill objectives and policies related to socio-cultural advancements with regards to health.  
 
§226-21 Objective and policies for socio-cultural advancement— education.   

(a)  Planning for the State's socio-cultural advancement with regard to education shall be directed towards 
achievement of the objective of the provision of a variety of educational opportunities to enable individuals to 
fulfill their needs, responsibilities, and aspirations. 

 (b)  To achieve the education objective, it shall be the policy of this State to: 

(1) Support educational programs and activities that enhance personal development, 
physical fitness, recreation, and cultural pursuits of all groups.   X 

(2) Ensure the provision of adequate and accessible educational services and facilities 
that are designed to meet individual and community needs.   X 

(3) Provide appropriate educational opportunities for groups with special needs.   X 

(4) Promote educational programs which enhance understanding of Hawaii's cultural 
heritage.   X 

(5) Provide higher educational opportunities that enable Hawaii's people to adapt to 
changing employment demands.   X 

(6) Assist individuals, especially those experiencing critical employment problems or 
barriers, or undergoing employment transitions, by providing appropriate 
employment training programs and other related educational opportunities. 

  X 

(7) Promote programs and activities that facilitate the acquisition of basic skills, such 
as reading, writing, computing, listening, speaking, and reasoning.   X 

(8) Emphasize quality educational programs in Hawaii's institutions to promote 
academic excellence.   X 

(9) Support research programs and activities that enhance the education programs of 
the State.   X 

Discussion: The Proposed Action will not impact the objectives and policies of the State for the socio-cultural 
advancement regarding education. 
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§226-22 Objective and policies for socio-cultural advancement— social services.  

(a) Planning for the State's socio-cultural advancement with regard to social services shall be directed 
towards the achievement of the objective of improved public and private social services and activities 
that enable individuals, families, and groups to become more self-reliant and confident to improve their 
well-being.  

(b) To achieve the social services objective, it shall be the policy of this State to: 

(1) Assist individuals, especially those in need of attaining a minimally adequate 
standard of living and those confronted by social and economic hardship 
conditions, through social services and activities within the State's fiscal capacities. 

  X 

(2) Promote coordination and integrative approaches among public and private 
agencies and programs to jointly address social problems that will enable 
individuals, families, and groups to deal effectively with social problems and to 
enhance their participation in society. 

  X 

(3) Facilitate the adjustment of new residents, especially recently arrived immigrants, 
into Hawai’i's communities   X 

(4) Promote alternatives to institutional care in the provision of long-term care for 
elder and disabled populations.   X 

(5) Support public and private efforts to prevent domestic abuse and child 
molestation, and assist victims of abuse and neglect.   X 

(6) Promote programs which assist people in need of family planning services to 
enable them to meet their needs.   X 

Discussion: The Proposed Action will not impact the objectives and policies for socio-cultural advancement 
related to social services. 
 
§226-23 Objective and policies for socio-cultural advancement— leisure.  

(a) Planning for the State’s socio-cultural advancement with regard to leisure shall be directed towards the 
achievement of the objective of the adequate provision of resources to accommodate diverse cultural, 
artistic, and recreational needs for present and future generations. 

(b) To achieve the leisure objective, it shall be the policy of this State to: 

(1) Foster and preserve Hawai‘i's multi-cultural heritage through supportive cultural, 
artistic, recreational, and humanities-oriented programs and activities.   X 

(2) Provide a wide range of activities and facilities to fulfill the cultural, artistic, and 
recreational needs of all diverse and special groups effectively and efficiently.   X 

(3) Enhance the enjoyment of recreational experiences through safety and security 
measures, educational opportunities, and improved facility design and 
maintenance. 

  X 

(4) Promote the recreational and educational potential of natural resources having 
scenic, open space, cultural, historical, geological, or biological values while 
ensuring that their inherent values are preserved 

  X 

(5) Ensure opportunities for everyone to use and enjoy Hawai‘i's recreational 
resources.   X 
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(6) Assure the availability of sufficient resources to provide for future cultural, artistic, 
and recreational needs   X 

(7) Provide adequate and accessible physical fitness programs to promote the physical 
and mental well-being of Hawai’i’s people.   X 

(8) Increase opportunities for appreciation and participation in the creative arts, 
including the literary, theatrical, visual, musical, folk, and traditional art forms.   X 

(9) Encourage the development of creative expression in the artistic disciplines to 
enable all segments of Hawai’i’s population to participate in the creative arts.   X 

(10) Assure adequate access to significant natural and cultural resources in public 
ownership.   X 

Discussion: The Proposed Action will not impact the objectives and policies for socio-cultural advancement 
related to leisure.   
  
§226-24 Objective and policies for socio-cultural advancement-—-individual rights and personal 
well-being.  

(a) Planning for the State’s socio-cultural advancement with regard to individual rights and personal well-
being shall be directed towards achievement of the objective of increased opportunities and protection 
of individual rights to enable individuals to fulfill their socio-economic needs and aspirations. 

(b) To achieve the individual rights and personal wellbeing objective, it shall be the policy of this State to: 

(1) Provide effective services and activities that protect individuals from criminal acts 
and unfair practices and that alleviate the consequences of criminal acts in order 
to foster a safe and secure environment. 

  X 

(2) Uphold and protect the national and state constitutional rights of every individual.   X 

(3) Assure access to, and availability of, legal assistance, consumer protection, and 
other public services which strive to attain social justice.   X 

(4) Ensure equal opportunities for individual participation in society.   X 

Discussion: The Proposed Action will not impact the objectives and policies for socio-cultural advancement 
related to individual rights and personal well-being.  
 
§226-25 Objective and policies for socio-cultural advancement— culture.  

(a) Planning for the State's socio-cultural advancement with regard to culture shall be directed toward the 
achievement of the objective of enhancement of cultural identities, traditions, values, customs, and arts 
of Hawai‘i’s people.  

(b) To achieve the culture objective, it shall be the policy of this State to: 

(1) Foster increased knowledge and understanding of Hawai‘i's ethnic and cultural 
heritages and the history of Hawai‘i.   X 

(2) Support activities and conditions that promote cultural values, customs, and 
arts that enrich the lifestyles of Hawai‘i's people and which are sensitive and 
responsive to family and community needs.  

  X 

(3) Encourage increased awareness of the effects of proposed public and private 
actions on the integrity and quality of cultural and community lifestyles in 
Hawai‘i. 

  X 
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(4) Encourage the essence of the aloha spirit in people's daily-activities to 
promote harmonious relationships among Hawai‘i's people and visitors.   X 

Discussion: The Proposed Action will not impact the objectives and policies for socio-cultural advancement 
related to culture. 
 
§226-26 Objectives and policies for socio-cultural advancement— public safety.  

(a) Planning for the State's socio-cultural advancement with regard to public safety shall be directed 
towards the achievement of the following objectives: 

(1) Assurance of public safety and adequate protection of life and property for all people. 

(2) Optimum organizational readiness and capability in all phases of emergency management to 
maintain the strength, resources, and social and economic well-being of the community in the event 
of civil disruptions, wars, natural disasters, and other major disturbances.  

(3) Promotion of a sense of community responsibility for the welfare and safety of Hawai‘i’s  

(b) To achieve the public safety programs objectives, it shall be the policy of this State to: 

(1) Ensure that public safety programs are effective and responsive to community 
needs.   X 

(2) Encourage increased community awareness and participation in public safety 
programs.   X 

(c) To achieve the public safety programs objectives, it shall be the policy of this State to: 

(1) Support criminal justice programs aimed at preventing and curtailing criminal 
activities.   X 

(2) Develop a coordinated, systematic approach to criminal justice administration 
among all criminal justice agencies.   X 

(3) Provide a range of correctional resources which may include facilities and 
alternatives to traditional incarceration in order to address the varied security 
needs of the community and successfully reintegrate offenders into the 
community. 

  X 

(d) To further achieve public safety objectives related to emergency management, it shall be the policy of 
this State to: 

(1) Ensure that responsible organizations are in a proper state of readiness to respond 
to major war related, natural, or technological disasters and civil disturbances at all 
times. 

  X 

(2) Enhance the coordination between emergency management programs throughout 
the State.   X 

Discussion: The Proposed Action will not impact the objectives and policies for socio-cultural advancement 
related to public safety.     
 
§226-27 Objectives and policies for socio-cultural advancement— government.  

(a) Planning the State's socio-cultural advancement with regard to government shall be directed towards the 
achievement of the following objectives:  

(1) Efficient, effective, and responsive government services at all levels in the State.  
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(2) Fiscal integrity, responsibility and efficiency in the state government and county governments. 

(b) To achieve the government objectives, it shall be the policy of this State to: 

(1) Provide for necessary public goods and services not assumed by the private sector. X   

(2) Pursue an openness and responsiveness in government that permits the flow of 
public information, interaction, and response.   X 

(3) Minimize the size of government to that necessary to be effective.   X 

(4) Stimulate the responsibility in citizens to productively participate in government for 
a better Hawai‘i.   X 

(5) Assure that government attitudes, actions, and services are sensitive to community 
needs and concerns. X   

(6) Provide for a balanced fiscal budget.   X 

(7) Improve the fiscal budgeting and management system of the State.   X 

(8) Promote the consolidation of state and county governmental functions to increase 
the effective and efficient delivery of government programs and services and to 
eliminate duplicative services wherever feasible. 

  X 

Discussion: The Proposed Action will support the objectives and policies for socio-cultural advancement related 
to government. 
 
The COH-DEM is proposing to undertake the construction of critical facilities to improve wastewater treatment 
processes in the Nāʻālehu community. Therefore, the project supports the achievements of the objectives and 
policies for socio-cultural advancement with regards to government.  
 

 
PART III. PRIORITY GUIDELINES 

Part III of the Hawai‘i State Plan establishes the overall priority guidelines to address areas of 
statewide concern. Under HRS § 226-102, "The State shall strive to improve the quality of life 
for Hawai‘i's present and future population through the pursuit of desirable courses of action in 
seven major areas of Statewide concern which merit priority attention: economic development, 
population growth and land resource management, affordable housing, crime and criminal 
justice, quality education, principles of sustainability, and climate change adaptation." 

 
Table 5-2: Part III of the Hawai‘i State Plan S NS N/A 

§226-103 Economic priority guidelines. 

(a) Priority guidelines to stimulate economic growth and encourage business expansion and development to 
provide needed jobs for Hawai‘i’s people and achieve a stable and diversified economy: 

(1) Seek a variety of means to increase the availability of investment capital for new 
and expanding enterprises.    X 
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(2) Encourage the expansion of technological research to assist industry development 
and support the development and commercialization of technological 
advancements. 

  X 

(3) Improve the quality, accessibility, and range of services provided by government to 
business, including data and reference services and assistance in complying with 
governmental regulations. 

  X 

(4) Seek to ensure that state business tax and labor laws and administrative policies 
are equitable, rational, and predictable.   X 

(5) Streamline the building and development permit and review process, and eliminate 
or consolidate other burdensome or duplicative governmental requirements 
imposed on business, where public health, safety, and welfare would not be 
adversely affected. 

  X 

(6) Encourage the formation of cooperatives and other favorable marketing or 
distribution arrangements at the regional or local level to assist Hawai‘i's small-scale 
producers, manufacturers, and distributors. 

  X 

(7) Continue to seek legislation to protect Hawai‘i from transportation interruptions 
between Hawai‘i and the continental United States.   X 

(8) Provide public incentives and encourage private initiative to develop and attract 
industries which promise long-term growth potentials and which have the following 
characteristics: 

(a) An industry that can take advantage of Hawai‘i's unique location and 
available physical and human resources. 

(b) A clean industry that would have minimal adverse effects on Hawai‘i's 
environment. 

(c) An industry that is willing to hire and train Hawai‘i's people to meet the 
industry's labor needs. 

(d) An industry that would provide reasonable income and steady 
employment. 

  X 

(9) Support and encourage, through educational and technical assistance programs and 
other means, expanded opportunities for employee ownership and participation in 
Hawai‘i business. 

  X 

(10) Enhance the quality of Hawai‘i’s labor force and develop and maintain career 
opportunities for Hawai‘i’s people through the following actions: 

(a) Expand vocational training in diversified agriculture, aquaculture, and 
other areas where growth is desired and feasible. 

(b) Encourage more effective career counseling and guidance in high schools 
and post-secondary institutions to inform students of present and future 
career opportunities. 

(c) Allocate educational resources to career areas where high employment is 
expected and where growth of new industries is desired. 

(d) Promote career opportunities in all industries for Hawai‘i's people by 
encouraging firms doing business in the State to hire residents. 

(e) Promote greater public and private sector cooperation in determining 
industrial training needs and in developing relevant curricula and on-the-
job training opportunities. 

  X 
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(f) Provide retraining programs and other support services to assist entry of 
displaced workers into alternative employment. 

(b) Priority guidelines to promote the economic health and quality of the visitor industry: 

(1) Promote visitor satisfaction by fostering an environment which enhances the Aloha 
Spirit and minimizes inconveniences to Hawai‘i's residents and visitors.   X 

(2) Encourage the development and maintenance of well-designed, adequately serviced 
hotels and resort destination areas which are sensitive to neighboring communities 
and activities and which provides for adequate shoreline setbacks and beach 
access. 

  X 

(3) Support appropriate capital improvements to enhance the quality of existing resort 
destination areas and provide incentives to encourage investment in upgrading, 
repair, and maintenance of visitor facilities. 

  X 

(4) Encourage visitor industry practices and activities which respect, preserve, and 
enhance Hawai‘i's significant natural, scenic, historic, and cultural resources.   X 

(5) Develop and maintain career opportunities in the visitor industry for Hawai‘i's 
people, with emphasis on managerial positions.   X 

(6) Support and coordinate tourism promotion abroad to enhance Hawai‘i's share of 
existing and potential visitor markets.   X 

(7) Maintain and encourage a more favorable resort investment climate consistent with 
the objectives of this chapter.   X 

(8) Support law enforcement activities that provide a safer environment for both 
visitors and residents alike.   X 

(c) Priority guidelines to promote the continued viability of the sugar and pineapple industries: 

(1) Provide adequate agricultural lands to support the economic viability of the sugar 
and pineapple industries.   X 

(2) Continue efforts to maintain federal support to provide stable sugar prices high 
enough to allow profitable operations in Hawai‘i.   X 

(3) Support research and development, as appropriate, to improve the quality and 
production of sugar and pineapple crops.   X 

(d) Priority guidelines to promote the growth and development of diversified agriculture and aquaculture: 

(1) Identify, conserve, and protect agricultural and aquacultural lands of importance 
and initiate affirmative and comprehensive programs to promote economically 
productive agricultural and aquacultural uses of such lands. 

  X 

(2) Assist in providing adequate, reasonably priced water for agricultural activities.   X 

(3) Encourage public and private investment to increase water supply and to improve 
transmission, storage, and irrigation facilities in support of diversified agriculture 
and aquaculture. 

  X 

(4) Assist in the formation and operation of production and marketing associations and 
cooperatives to reduce production and marketing costs.   X 
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(5) Encourage and assist with the development of a waterborne and airborne freight 
and cargo system capable of meeting the needs of Hawai‘i’s agricultural community   X 

(6) Seek favorable freight rates for Hawai‘i’s agricultural products from interisland and 
overseas transportation operators.   X 

(7) Encourage the development and expansion of agricultural and aquacultural 
activities which offer long-term economic growth potential and employment 
opportunities. 

  X 

(8) Continue the development of agricultural parks and other programs to assist small 
independent farmers in securing agricultural lands and loans.   X 

(9) Require agricultural uses in agricultural subdivisions and closely monitor the uses in 
these subdivisions.   X 

(e) Priority guidelines for water use and development: 

(1) Maintain and improve water conservation programs to reduce the overall water 
consumption rate.   X 

(2) Encourage the improvement of irrigation technology and promote the use of non-
potable water for agricultural and landscaping purposes.   X 

(3) Increase the support for research and development of economically feasible 
alternative water sources.   X 

(4) Explore alternative funding sources and approaches to support future water 
development programs and water system improvements.   X 

(f) Priority guidelines for energy use and development: 

(1) Encourage the development, demonstration, and commercialization of renewable 
energy sources.   X 

(2) Initiate, maintain, and improve energy conservation programs aimed at reducing 
energy waste and increasing public awareness of the need to conserve energy.   X 

(3) Provide incentives to encourage the use of energy conserving technology in 
residential, industrial, and other buildings.   X 

(4) Encourage the development and use of energy conserving and cost-efficient 
transportation systems.   X 

(g) Priority guidelines to promote the development of the information industry: 

(1) Establish an information network, with an emphasis on broadband and wireless 
infrastructure and capability that will serve as the foundation of and catalyst for 
overall economic growth and diversification in Hawaii. 

  X 

(2) Encourage the development of services such as financial data processing, a 
products and services exchange, foreign language translations, telemarketing, 
teleconferencing, a twenty-four-hour international stock exchange, international 
banking, and a Pacific Rim management center. 

  X 

(3) Encourage the development of small businesses in the information field such as 
software development; the development of new information systems, peripherals, 

  X 
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and applications; data conversion and data entry services; and home or cottage 
services such as computer programming, secretarial, and accounting services. 

(4) Encourage the development or expansion of educational and training opportunities 
for residents in the information and telecommunications fields.   X 

(5) Encourage research activities, including legal research in the information and 
telecommunications fields.   X 

(6) Support promotional activities to market Hawai’i's information industry services.   X 

(7) Encourage the location or co-location of telecommunication or wireless information 
relay facilities in the community, including public areas, where scientific evidence 
indicates that the public health, safety, and welfare would not be adversely 
affected. 

  X 

Discussion: The Proposed Action will not impact the objectives and policies outlined within the Hawai‘i State plan 
for economic priority guidelines. 

§226-104 Population growth and land resources priority guidelines. 

(a) Priority guidelines to effect desired statewide growth and distribution: 

(1) Encourage planning and resource management to ensure that population growth 
rates throughout the State are consistent with available and planned resource 
capacities and reflect the needs and desires of Hawai‘i's people. 

X   

(2) Manage a growth rate for Hawai‘i’s economy that will parallel future employment 
needs for Hawai‘i’s people.   X 

(3) Ensure that adequate support services and facilities are provided to accommodate 
the desired distribution of future growth throughout the State. X   

(4) Encourage major state and federal investments and services to promote economic 
development and private investment to the neighbor islands, as appropriate.   X 

(5) Explore the possibility of making available urban land, low-interest loans, and 
housing subsidies to encourage the provision of housing to support selective 
economic and population growth on the neighbor islands. 

  X 

(6) Seek federal funds and other funding sources outside the State for research, 
program development, and training to provide future employment opportunities on 
the neighbor islands. 

  X 

(7) Support the development of high technology parks on the neighbor islands.   X 

(b) Priority guidelines for regional growth distribution and land resource utilization: 

(1) Encourage urban growth primarily to existing urban areas where adequate public 
facilities are already available or can be provided with reasonable public 
expenditures and away from areas where other important benefits are present, 
such as protection of important agricultural land or preservation of lifestyles. 

  X 

(2) Make available marginal or non-essential agricultural lands for appropriate urban 
uses while maintaining agricultural lands of importance in the agricultural district.   X 

(3) Restrict development when drafting of water would result in exceeding the 
sustainable yield or in significantly diminishing the recharge capacity of any 
groundwater area. 

  X 
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(4) Encourage restriction of new urban development in areas where water is insufficient 
from any source for both agricultural and domestic use.   X 

(5) In order to preserve green belts, give priority to state capital improvement funds 
which encourage location of urban development within existing urban areas except 
where compelling public interest dictates development of a non-contiguous new 
urban core. 

  X 

(6) Seek participation from the private sector for the cost of building infrastructure and 
utilities, and maintaining open spaces.   X 

(7) Pursue rehabilitation of appropriate urban areas.   X 

(8) Support the redevelopment of Kaka‘ako into a viable residential, industrial, and 
commercial community.   X 

(9) Direct future urban development away from critical environmental areas or impose 
mitigating measures so that negative impacts on the environment would be 
minimized. 

X   

(10) Identify critical environmental areas in Hawai‘i to include but not be limited to the 
following: watershed and recharge areas; wildlife habitats (on land and in the 
ocean); areas with endangered species of plants and wildlife; natural streams and 
water bodies; scenic and recreational shoreline resources; open space and natural 
areas; historic and cultural sites; areas particularly sensitive to reduction in water 
and air quality; and scenic resources. 

  X 

(11) Identify all areas where priority should be given to preserving rural character and 
lifestyle.   X 

(12) Utilize Hawai‘i’s limited land resources wisely, providing adequate land to 
accommodate projected population and economic growth needs while ensuring the 
protection of the environment and the availability of the shoreline, conservation 
lands, and other limited resources for future generations. 

X   

(13) Protect and enhance Hawai‘i’s shoreline, open spaces, and scenic resources.   X 

Discussion: The Proposed Action will support the objectives and policies for Population Growth and Land Resources 
Priority Guidelines. The Proposed Action aims to construct a new wastewater treatment system for the Nāʻālehu 
community. The Proposed Action is necessary to ensure that adequate support services and facilities are provided. 

The Proposed Action will occur in an existing urban area in close proximity to other services and facilities. 
Additionally, the construction and operation of the Proposed Action will implement appropriate mitigation measures 
to minimize and avoid any negative impacts on the environment.  

§226-105 Crime and criminal justice 

Priority guidelines in the area of crime and criminal justice:  

(1) Support law enforcement activities and other criminal justice efforts that are 
directed to provide a safer environment.   X 

(2) Target state and local resources on efforts to reduce the incidence of violent crime 
and on programs relating to the apprehension and prosecution of repeat offenders.   X 

(3) Support community and neighborhood program initiatives that enable residents to 
assist law enforcement agencies in preventing criminal activities.    X 
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(4) Reduce overcrowding or substandard conditions in correctional facilities through a 
comprehensive approach among all criminal justice agencies which may include 
sentencing law revisions and use of alternative sanctions other than incarceration 
for persons who pose no danger to their community. 

  X 

(5) Provide a range of appropriate sanctions for juvenile offenders, including 
community-based programs and other alternative sanctions.   X 

(6) Increase public and private efforts to assist witnesses and victims of crimes and to 
minimize the costs of victimization.   X 

Discussion: The Proposed Action will not impact the objectives and policies outlined within the Hawai‘i State plan 
related to crime and criminal activity. 

§226-106 Affordable housing 

Priority guidelines for the provision of affordable housing:  

(1) Seek to use marginal or non-essential agricultural land and public land to meet 
housing needs of low and moderate-income and gap-group households.   X 

(2) Encourage the use of alternative construction and development methods as a 
means of reducing production costs.   X 

(3) Improve information and analysis relative to land availability and suitability for 
housing.   X 

(4) Create incentives for development which would increase home ownership and 
rental opportunities for Hawai‘i’s low and moderate-income households, gap-group 
households, and residents with special needs. 

  X 

(5) Encourage continued support for government or private housing programs that 
provide low interest mortgages to Hawai‘i’s people for the purchase of initial owner-
occupied housing. 

  X 

(6) Encourage public and private sector cooperation in the development of rental 
housing alternatives.   X 

(7) Encourage improved coordination between various agencies and levels of 
government to deal with housing policies and regulations.   X 

(8) Give higher priority to the provision of quality housing that is affordable for Hawaii's 
residents and less priority to development of housing intended primarily for 
individuals outside of Hawaii. 

  X 

Discussion: The Proposed Action will not impact the objectives and policies outlined within the Hawai‘i State plan 
related to affordable housing.  

§226-107 Quality education.  

Priority guidelines to promote quality education:  

(1) Pursue effective programs which reflect the varied district, school, and student 
needs to strengthen basic skills achievement.   X 

(2) Continue emphasis on general education “core” requirements to provide common 
background to students and essential support to other university programs.   X 

(3) Initiate efforts to improve the quality of education by improving the capabilities of 
the education work force.   X 
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(4) Promote increased opportunities for greater autonomy and flexibility of educational 
institutions in their decision-making responsibilities.   X 

(5) Increase and improve the use of information technology in education by the 
availability of telecommunications equipment for: 

(A) The electronic exchange of information; 
(B) Statewide electronic mail; and 
(C) Access to the Internet. 

Encourage programs that increase the public’s awareness and understanding of the 
impact of information technologies on our lives. 

  X 

(6) Pursue the establishment of Hawai‘i’s public and private universities and colleges as 
research and training centers of the Pacific.   X 

(7) Develop resources and programs for early childhood education.   X 

(8) Explore alternatives for funding and delivery of educational services to improve the 
overall quality of education.   X 

(9) Strengthen and expand educational programs and services for students with special 
needs.   X 

Discussion: The Proposed Action will not impact the objectives and policies outlined within the Hawai‘i State plan 
related to quality education. 
 
§226-108 Sustainability.  

Priority guidelines and principles to promote sustainability: 

(1) Encouraging balanced economic, social, community, and environmental priorities.   X 

(2) Encouraging planning that respects and promotes living within the natural resources 
and limits of the State. X   

(3) Promoting a diversified and dynamic economy. X   

(4) Encouraging respect for the host culture.   X 

(5) Promoting decisions based on meeting the needs of the present without 
compromising the needs of future generations. X   

(6) Considering the principles of the ahupua‘a system. X   

(7) Emphasizing that everyone, including individuals, families, communities, businesses, 
and government, has the responsibility for achieving a sustainable Hawai‘i.   X 

Discussion: The Proposed Action will support the priority guidelines and principles regarding sustainability. Public 
infrastructure, such as wastewater systems, are essential to building a strong economy, protecting the environment, 
and providing an enhanced quality of life. The Proposed Action seeks to rehabilitate aging wastewater infrastructure 
to provide effective and efficient treatment of wastewater. The Proposed Action supports sustainable economic 
development and growth through the creation of short-term construction and long-term operations employment 
opportunities.  
 
§226-109 Climate change adaptation.  

Priority guidelines for climate change adaptation: 

(1) Ensure that Hawaii's people are educated, informed, and aware of the impacts 
climate change may have on their communities.   X 
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(2) Encourage community stewardship groups and local stakeholders to participate in 
planning and implementation of climate change policies.   X 

(3) Invest in continued monitoring and research of Hawaii's climate and the impacts of 
climate change on the State.   X 

(4) Consider native Hawaiian traditional knowledge and practices in planning for the 
impacts of climate change.   X 

(5) Encourage the preservation and restoration of natural landscape features, such as 
coral reefs, beaches and dunes, forests, streams, floodplains, and wetlands that 
have the inherent capacity to avoid, minimize, or mitigate the impacts of climate 
change. 

  X 

(6) Explore adaptation strategies that moderate harm or exploit beneficial opportunities 
in response to actual or expected climate change impacts to the natural and built 
environments. 

  X 

(7) Promote sector resilience in areas such as water, roads, airports, and public health, 
by encouraging the identification of climate change threats, assessment of potential 
consequences, and evaluation of adaptation options. 

X   

(8) Foster cross-jurisdictional collaboration between county, state, and federal agencies 
and partnerships between government and private entities and other 
nongovernmental entities, including nonprofit entities. 

X   

(9) Use management and implementation approaches that encourage the continual 
collection, evaluation, and integration of new information and strategies into new 
and existing practices, policies, and plans. 

  X 

(10) Encourage planning and management of the natural and built environments that 
effectively integrate climate change policy.   X 

Discussion: The Proposed Action will support the priority guideline policies and objectives related to climate change 
adaptation. The Proposed Action serves to provide effective and efficient treatment of wastewater for the Nāʻālehu 
community. The various improvements will be primarily funded by the County and may also utilize federal funds 
through the State of Hawai'i Department of Health (DOH) Clean Water State Revolving Fund (CWSRF) Program. 
 

5.1.2 State Functional Plans 
The Hawaiʻi State Plan directs appropriate State agencies to prepare Functional Plans which 
address statewide needs, problems, and issues, and recommend policies and actions to mitigate 
those problems. The Functional Plans are prepared to further define and implement statewide 
goals, objectives, policies, and priority guidelines contained in the Hawai‘i State Plan. Thirteen 
Functional Plans were prepared to implement the State Plan provisions in the areas of agriculture, 
conservation lands, education, employment, energy, health, higher education, historic 
preservation, housing, human services, recreation, tourism, and transportation. 

 
Table 5-3: Hawai‘i State Functional Plans S NS N/A 

1 Agricultural State Functional Plan (1991)  

Purpose: Continued viability of agriculture throughout the State.   X 
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Discussion: The Proposed Action is not directly appliable to the Agricultural State Functional Plan. 

2 Conservation Lands State Functional Plan (1991) 

Purpose: Addresses issues of population and economic growth and its strain on current 
natural resources; broadening public use of natural resources while protecting lands and 
shorelines from overuse; additionally, promotes the aquaculture industry. 

X   

Discussion: The Proposed Action will support the Conservation Lands State Functional Plan. The Proposed Action 
will not be applicable to the use of Conservation lands in the State. As previously discussed, the Proposed Action is 
located about two miles from the shoreline and, as such, the project improvements will not affect the shoreline. 

3 Education State Functional Plan (1989) 

Purpose: Improvements to Hawai‘i’s educational curriculum, quality of educational staff, 
and access to adequate facilities.   X 

Discussion: The Proposed Action is not directly applicable to the Education State Functional Plan. 

4 Employment State Functional Plan (1990) 

Purpose: Improve the qualifications, productivity, and effectiveness of the State’s workforce 
through better education and training of workers as well as efficient planning of economic 
development, employment opportunities, and training activities. 

  X 

Discussion: The Proposed Action is not directly applicable to the Employment State Functional Plan. 
5 Energy State Functional Plan (1991) 

Purpose: Lessen the reliance on petroleum and other fossil fuels in favor of alternative 
sources of energy so as to keep up with the State’s increasing energy demands while also 
becoming a more sustainable island state; achieving dependable, efficient, and economical 
statewide energy systems. 

 
 

X 

Discussion: The Proposed Action is not directly applicable to the Energy State Functional Plan.   
6 Health State Functional Plan 

Purpose: Improve the health care system by providing for those who do not have access to 
private health care providers; increasing preventative health measures; addressing ‘quality of 
care’ elements in private and public sectors to cut increasing costs. 

  X 

Discussion: The Proposed Action is not directly applicable to the Health State Functional Plan. 

7 Higher Education Functional Plan (1984) 

Purpose: Prepare Hawai‘i’s citizens for the demands of an increasingly complex world 
through providing technical and intellectual tools.   X 

Discussion: The Proposed Action is not directly applicable to the Higher Education Functional Plan. 

8 Historic Preservation State Functional Plan (1991) 

Purpose: Preservation of historic properties, records, artifacts and oral histories; provide 
public with information/education on the ethnic and cultural heritages and history of Hawai‘i   X 

Discussion: The Proposed Action is not directly applicable to the Historic Preservation State Functional Plan. 
 

9 Housing State Functional Plan (1989) 
Purpose: Provide affordable rental and for-sale housing; increase homeownership and 
amount of rental housing units; acquiring public and privately-owned lands for future 
residential development; maintain a statewide housing data system 

  X 

Discussion: The Housing State Functional Plan is not directly applicable to the Proposed Action.  
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10 Human Services State Functional Plan (1991) 

Purpose: Refining support systems for families and individuals by improving elderly care, 
increasing preventative measures to combat child/spousal abuse and neglect; providing 
means for ‘self-sufficiency’ 

  X 

Discussion: The Proposed Action is not directly applicable to the Human Services State Functional Plan.  

11 Recreation State Functional Plan (1991) 

Purpose: Manage the use of recreational resources via addressing issues: (1) ocean and 
shoreline recreation, (2) mauka, urban, and other recreation, (3) public access to shoreline 
and upland recreation areas, (4) resource conservation and management, (5) management 
of recreation programs/facilities/areas, and (6) wetlands protection and management.  

  X 

Discussion: The Proposed Action is not directly applicable to the Recreation State Functional Plan.  
 
12 Tourism State Functional Plan (1991) 

Purpose: Balance tourism/economic growth with environmental and community concerns; 
development that is cognizant of the limited land and water resources of the islands; 
maintaining friendly relations between tourists and community members; development of a 
productive workforce and enhancement of career and employment opportunities in the 
visitor industry. 

  X 

Discussion: The Proposed Action is not directly applicable to the Tourism State Functional Plan. 

13 Transportation State Functional Plan (1991) 

Purpose: Development of a safer, more efficient transportation system that also is 
consistent with planned physical and economic growth of the state; construction of facility 
and infrastructure improvements; develop a transportation system balanced with new 
alternatives; pursue land use initiatives which help reduce travel demand. 

  X 

Discussion: The Proposed Action is not directly applicable to the Transportation State Functional Plan.  
 

 
5.1.3 State Land Use Law, Chapter 205, Hawaiʻi Revised Statutes  
The State Land Use Law, Chapter 205, HRS, is intended to preserve, protect and encourage the 
development of lands in the State for uses which are best suited to the public health and welfare 
of Hawaiʻi’s people. Under Chapter 205, HRS, all lands in the State are classified into four land 
use districts by the State Land Use Commission (LUC): Urban, Agricultural, Conservation, and 
Rural. The State Land Use Commission (LUC) is responsible for preserving and protecting Hawaiʻi’s 
lands and encouraging those uses to which lands are best suited. Permitted uses within the 
districts are prescribed under Title 12, Chapter 205 (Land Use Commission), HRS, and the State 
Land Use Commission’s Administrative Rules prescribed under Title 15, Subtitle 3, Chapter 15 
HAR. 

 Discussion: 

The State Land Use District Map for the island of Hawaiʻī designates the project area as 
part of the Urban and Agricultural District. The existing and planned use are a permitted 
use for areas within the State Land Use Urban District.  A Special Permit approved by the 
East Hawai'i Planning Commission is required for proposed uses within the State Land Use 
Agricultural District. 
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5.2 County of Hawaiʻi Land Use Plans and Policies 
5.2.1 County of Hawaiʻī General Plan 
The County of Hawai‘i’s General Plan is the blueprint that guides the long-term development of 
Hawai‘i Island. It considers the needs of the entire island, and provides a sound growth strategy 
that directs future opportunities related to land use, zoning amendments and capital 
expenditures. The General Plan strives to position Hawai‘i Island for economic progress while 
preserving the environment and strengthening community foundations. The current General Plan 
was adopted in 2005 and has guided County structure and future growth. 

In September 2023, the Planning Department issued the first draft General Plan 2045. The 
purpose of the draft was to solicit feedback from the public, organizations, and agencies.  The 
gathered information will be complied to form the basis for revisions to the draft General Plan 
prior or submission to the Planning Commission and the County Council.  To date, since that 
process has not been completed, the existing General Plan adopted by the Hawaiʻi County Council 
in February 2005 (amended in December 2006), serves as the overall planning document outlining 
the long-range comprehensive development of Hawaiʻi Island.  Since review of the General Plan 
2040 has not been completed, the 2005 General Plan will be used for analysis.  See below for 
further discussion related to the latest version of the General Plan. The Planning Department is 
in the process of revising the Draft General Plan 2045. A Final Recommended Draft Plan shall be 
released to the public in July 2024. 

The Draft General Plan 2045 vision, goals, and objectives provide a high-level integrated direction 
for the community and a holistic perspective. The goals are divided into groups which together 
encompass the three sustainability pillars of community, economy, and environment. These 
groups include: 1) addressing climate change for island-wide health, 2) sustainable development 
and resilient communities, 3) thriving, diverse, and regenerative economy, and 4) collaborative 
biocultural stewardship.  
 
Regulatory implementing actions are one of two types of approaches used in the General Plan to 
pursue the vision, goals, and objectives. Regulatory actions are controlling in that they define 
boundaries, development parameters, and measures intended to implement goals or objectives. 
The three regulatory implementing actions include: future land use maps, policies, and standards. 
In the 2045 General Plan, future land use maps, policies, and standards are specific to the actions 
through which zoning ordinances, subdivisions, and public improvements or projects are initiated 
or adopted because, as they must conform to and implement the general plan in accordance with 
the County Charter §3-15. 

The second approach of implementing actions is not regulatory or controlling and requires 
subsequent decisions and/or the allocation of resources. The three types of non-regulatory 
implementing actions include: programs, projects, and interagency coordination.  

A discussion of consistency with the goals, policies, and standards of the currently available Draft 
General Plan is provided in Table 5-5 below. 
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Climate Change Goal 

Ensure a just transition to a climate resilient island by addressing the causes and impacts of climate change 
through incorporating equitable climate mitigation and adaptation priorities into policies, programs, 
infrastructure, and decision-making. 

Objective 1: Ensure that climate actions are equitable and uplift historically marginalized and disadvantaged 
communities. 

Policies 

1.1 Prioritize and support existing community-led organizations, businesses, and 
programs through County purchasing and procurement policies.   X 

1.2 Prioritize and support Low- and Moderate-Income (LMI) communities through 
tax incentives, grants, and financial support provided to community members   X 

1.3 Prioritize projects in communities that experience disproportionate impacts of 
climate disasters.   X 

1.4 Consider financial, time barriers, geographic constraints, and language 
accessibility when conducting community outreach.   X 

1.5 Improve communication of climate risks and opportunities for adaptation.   X 

1.6 Help communities become fire adapted as they prepare for climate change.   X 

1.7 Expand urban forestry benefits to disadvantaged communities.   X 

1.8 Support social science research and applications to help address environmental 
justice and intergenerational equity.   X 

1.9 Include native Hawaiian traditional knowledge and practices in planning for the 
impacts of climate change.   X 

Objective 2:  

Achieve net carbon neutrality by 2045. 

Achieve a 100 percent renewable-powered County fleet by 2035 and 100 percent renewable ground 
transportation by 2045. 

Support the achievement of 70 percent renewable energy for the electricity sector by 2030, with 40 percent 
from renewables and 30 percent from efficiency, and 100 percent by 2045.  

Policies 

2.1 Create codes and efficiencies that integrate affordable housing and carbon 
neutrality.   X 

2.2 Require energy efficiency designs in all new County facilities and upgrade 
existing facilities with energy-efficient systems.   X 

2.3 Support building code updates that incentivize energy-efficient designs and 
climate-neutral building methods and materials.   X 

2.4 Implement the use of technologies, techniques, and materials in building 
design, construction, and removal that minimize the ecological footprint over the 
life cycle of the structure. 

  X 

2.5 Encourage and incentivize large developments to meet energy sustainability 
certification standards.   X 

2.6 Strive for energy sustainability certification for new County buildings or when 
renovating existing buildings for County use.   X 
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2.7 Prioritize energy-efficient designs, energy-efficient systems, and waste 
reduction and/or reuse at County facilities.   X 

2.8 Evaluate Capital Improvement Projects for energy efficiency and carbon 
reduction, including the cost savings related to improved design   X 

2.9 Partner with government, private and nonprofit agencies, and other 
stakeholders to develop comprehensive and coordinated strategies promoting 
energy and water conservation to strive for climate change resilience. 

  X 

2.10 When evaluating public investments, including acquisition, siting, and design, 
consider the potential of natural areas for carbon sequestration and provide climate 
adaptation and mitigation opportunities. 

  X 

2.11 Integrate urban forestry into all scales of planning.   X 
2.12 Develop carbon-emission standards and an incentive program aimed at 
achieving County. 
carbon-emission goals. 

  X 

2.13 Mandate reporting of energy use of all County facilities annually.   X 
2.14 Program the upgrading of the vehicle fleet and equipment to zero emissions.   X 
2.15 The Mass Transit Agency shall operate a zero emissions fleet by 2035.   X 
2.16 Prioritize the installation of electric vehicle chargers at community facilities, for 
both County vehicles and public parking.   X 

2.17 Mandate reporting of all new County vehicle purchases including average mpg, 
emissions equivalent per gallon of fuel (or kWh), and estimated annual operation 
and maintenance costs. 

  X 

Objective 3: Improve the identification of climate change threats, assessment of potential consequences, and 
evaluation of adaptation options. 

Policies 

3.1 Use accurate and up-to-date scientific predictions and observations related to 
climate change impacts to guide adaptation policy and future land use decisions. X   

3.2 Support local and regional climate change modeling and monitoring programs.   X 

3.3 Collaborate with government, private and nonprofit agencies, and other 
stakeholders to monitor impacts that may be specific to Hawaiʻi County due to its 
unique exposure to climate change and sea level rise impacts. 

  X 

3.4 Improve assessments of climate change threats and potential consequences to 
determine specific geographic areas impacted and projected financial cost.   X 

3.5 Climate change adaptation shall be considered in County budgetary, land use, and 
other decision-making processes.   X 

3.6 Implement a sea-level rise planning and policy benchmark of 4 feet by 2100 and 6 
feet for public infrastructure projects and other projects with a low tolerance for risk.   X 

3.7 Prioritize the preservation and restoration of natural landscape features, such as 
coral reefs, beaches and dunes, forests, streams, floodplains, and wetlands, that have 
the inherent capacity to avoid, minimize, or mitigate the impacts of climate change. 

  X 

3.8 Develop adaptation strategies (e.g., protection, accommodation, managed retreat, 
and preservation) for capital improvements to assure that the project’s useful life and 
service expectations can be met in the face of projected climate change impacts. 

X   

3.9 Design and maintain infrastructure, including roads, buildings, and stream 
crossings, to accommodate increases in flooding and geologic hazards such as 
landslides. 

X   



 

 

Nāʻālehu Large Capacity Cesspool Closure 
Draft Environmental Information Document /Environmental Assessment 

5-35 

3.10 Partner with communities to develop adaptation strategies (e.g., protection, 
accommodation, managed retreat, and preservation) for vulnerable areas including 
conducting vulnerability assessments and assessing land use and land availability. 

  X 

3.11 Partner with government (e.g., State Office of Planning and Sustainable 
Development [OPSD]), private and nonprofit agencies, and other stakeholders to 
analyze conservation buffers to accommodate shifting native habitats impacted by 
climate change, particularly wetlands and high-elevation forests. 

  X 

Discussion: The Proposed Action will not directly impact the goals, objectives, and policies outlined in the 
County of Hawaiʻi Draft General Plan regarding climate change. The design of the WWTP will not discharge to 
surface water sources and will take into consideration the potential for increased storm intensity.   Drainage 
improvements will be implemented within the WWTP project site to manage stormwater during intense weather 
events, ensuring the facility's resilience to changing storm patterns.  
 
In the short-term, the construction phase may result in temporary greenhouse gas emissions due to heavy 
equipment operations and the transportation of supplies to the WWTP project site and along the streets for the 
new collection system. However, these emissions will be temporary during the construction period. Upon 
completion of the construction, emissions and greenhouse gases should return to current conditions.    

 Land Use Goal 

Strategically apply progressive land use strategies incorporating indigenous and contemporary knowledge and place-
based practices to direct and manage growth for the health and safety of our communities. 
Objective 4: Maintain community character and land use compatibility. 

 Policies 
4.1 The development of commercial facilities should be designed to reflect the 
character of the community while providing desired services and mitigating impacts 
on the surrounding environment. 

  X 

4.2 In those cases where provisions of the zoning and subdivision code are 
inconsistent with the character of surrounding neighborhoods, variances, or Planned 
Unit Developments (PUD) that maintain consistent village/town character should be 
encouraged. 

  X 

4.3 Zoning, subdivision, and other applicable ordinances shall provide for and protect 
open space areas. X   

4.4 Support mechanisms, such as Planned Unit Development and Cluster Plan 
Development, that cluster density to preserve open space, recreational areas, or 
scenic viewsheds. 

X  
 

4.5 Discretionary permit applications for uses that may impact view planes to and 
along the coastline, and areas of natural beauty should take into consideration visual 
impact assessments and propose conditions to mitigate scenic impacts where 
appropriate. 

X   

4.6 In the review of discretionary permits, consider land use compatibility to ensure 
proximate compatible and complementary uses and appropriate mitigation measures. X   

4.7 Power distribution should be placed underground when and where practical.   X 

4.8 Encourage developers of new urban areas to place utilities underground.   X 
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4.9 Route selection for high-voltage transmission lines should include consideration 
for setbacks from major thoroughfares and residential areas. Where feasible, 
delineate energy corridors for such high-voltage transmission lines.   X 

Objective 5: Increase the integration of natural systems planning. 

Policies 

5.1 Protect and enhance Hawaiʻi’s shoreline, open spaces, and scenic resources. X   

5.2 During discretionary permit applications, the Planning Director may require a 
pedestrian, equestrian, and/or bicycle path when it is possible and safe to connect 
to existing or future drainage or active living corridors. 

  X 

5.3 Proposed discretionary permits for large development projects (200+ units) in 
the North Kohala, South Kohala, North Kona, South Kona, and Kaʻū Districts should 
be designed to be as water neutral as reasonably possible through water 
conservation, recharge, and reuse measures to reduce the water footprint. 

  X 

Objective 6: Increase equitable planning and decision-making processes. 

Policies 

6.1 Ensure there is necessary and adequate on-site infrastructure for development 
projects. X   

6.2 Ensure affordable housing requirements that meet the demand created by the 
development.   X 

6.3 The County may impose incremental and conditional zoning that would be based on 
performance requirements that focus on addressing the impacts of the proposed 
development. 

X 
  

Objective 7: Reduce the threat to life and property from natural hazards and disasters. Enforce zoning and 
environmental laws in order to conserve natural resources and the shoreline. 

Policies 

7.1 Enact additional land use and building structure regulations in areas vulnerable to 
severe damage due to the impact of waves or inundation. X   

7.2 Review land use policy as it relates to floodplains, high surf, and tsunami hazard 
areas. X   

7.3 Consider natural hazards in all land use planning and permitting. X   

7.4 Discourage intensive development in areas of high volcanic hazard.   X 

7.5 Discourage public investment/infrastructure that supports increases in density, while 
allowing such investment to support existing residents and facilities. X   

7.6 Reduce development intensity in identified high-risk hazard areas. X   
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7.7 Incorporate hazard mitigation strategies into policies and planning decisions using 
the most conservative models in delineating hazard areas. X   

Objective 8: Increase the use of Smart Growth principles to focus development within existing urban centers. 

Policies 

8.1 Encourage flexibility in the design of residential sites, buildings, and related facilities 
to achieve a diversity of socio-economic housing mix and innovative means of meeting 
the market requirements.  

  X 

8.2 Prioritize increase in density, rehabilitation, and redevelopment within existing zoned 
urban areas already served by basic infrastructure, or close to such areas.    X 

8.3 Incentivize rehabilitation and adaptive reuse of existing buildings rather than 
demolition in urban areas characterized by vacant, abandoned, and underutilized older 
buildings.  

  X 

8.4 Encourage the rehabilitation and/or utilization of maximum density in multi-family 
residential areas.    X 

8.5 Rezonings that promote infill are encouraged and should be conditioned to ensure 
connectivity to the surrounding developments and, where applicable, to provide mixed-
use opportunities to make the area more pedestrian-oriented.  

  X 

8.6 The establishment of urban types of zoning may include additional acreages to 
account for acreages utilized for public benefits, such as historic sites, public access, 
parks, and open space.  

  X 

8.7 Within the “high- and medium-density“ area, commercial development shall be 
focused on major streets, while interior blocks should be zoned primarily for small lot 
single-family and multifamily residential use. 

  X 

8.8 Focus on medium and high-density residential and commercial uses in communities 
that can sustain a higher intensity of uses and where these residential and commercial 
uses are consistent with the existing town character.  

  X 

8.9 Support the rezoning of land to multiple residential near places of employment, 
shopping facilities, educational, recreational, and cultural facilities, and public facilities 
and utilities.  

  X 

8.10 Development of TODs and TNDs are encouraged within locations of the centers 
shown on the General Plan Land Use Map. These locations are approximate and become 
fixed during rezoning.  

  X 

8.11 Plan for and identify appropriate areas for business incubation/innovation districts 
and industrial/business parks.    X 

8.12 Urban renewal, rehabilitation, and/or redevelopment programs should be 
undertaken in cooperation with communities, businesses, and governmental agencies.    X 

8.13 Support master planning of present and proposed public and private institutions 
with an emphasis on TOD, affordable housing, and mixed-use development.   X 
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8.14 Low- to medium-density residential development and/or low-impact office uses 
within urban areas should serve as transitional densities between lower-density 
neighborhoods and more intensive commercial and residential uses.  

  X 

8.15 Encourage the use of more innovative types of housing development with respect 
to geologic and topographic conditions, such as zones of mix and cluster and planned 
unit developments.  

  X 

8.16 Lots within proposed single-family residential subdivisions should not have direct 
vehicular access from major collector streets or larger roadway types.    X 

8.17 Ensure flag lots are designed to support optimal density.    X 

8.18 Large, oversized blocks in new subdivisions should be avoided in favor of smaller 
blocks and enhanced pedestrian networks. The determination of block size should be 
based on land use and the urban or rural character of the area. 

  X 

8.19 Promote the redevelopment of aging and high-vacancy shopping centers, or strip-
type developments into mixed-use developments with housing and public recreation 
facilities. 

  X 

8.20 Encourage the concentration of commercial uses within and surrounding a central 
core area adequately served by transportation, utilities, and other essential infrastructure.   X 

8.21 Infrastructure and design elements shall be incorporated into the review of 
commercial developments.   X 

8.22 Encourage a mix of uses near affordable housing and access to commercial and 
recreational opportunities.   X 

8.23 Industrial and commercial mixed-use districts may be provided in urban centers.   X 

8.24 Distribution of commercial areas shall meet the demands of neighborhood, 
community, and regional needs.   X 

8.25 Discourage strip or spot commercial development on the highway outside of the 
Urban Growth Areas.   X 

8.26 Discretionary permit applications for regional retail uses, including big box and 
regional shopping centers located adjacent to areas designated for low-density residential 
and rural uses, should be buffered to mitigate impacts. 

  
X 

8.27 Encourage small-scale manufacturing and processing within retail establishments 
that enhance and are consistent with the surrounding community.   X 

8.28 Support the flexible design of commercial spaces to allow for transitional uses that 
serve the evolving needs of its users.   X 

8.29 Discretionary permit applications for new commercial developments adjacent to or 
within existing industrial designated lands shall be reviewed for the criteria of conversion 
of industrial lands. 

  
X 
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8.30 Industrial development shall be in areas adequately served by transportation, 
utilities, and other essential infrastructure or adjacent to unique resources/projects.    X 

8.31 Support the creation of industrial uses in appropriate locations as part of mixed-use 
districts/developments.    X 

8.32 Support Industrial Project District zoning and flexibility of uses and lot sizes, 
depending on the needs of the industries and the communities.    X 

8.33 Encourage Industrial Project Districts and Innovation Centers within the Urban 
Growth Area.    X 

8.34 Industrial-commercial mixed-use districts should serve as transitional areas.  X   

8.35 Support land uses that locate industrial and warehouse sites near major 
transportation corridors and airports and harbors.  X   

8.36 Support the development of cottage recycling operations near transfer stations and 
County landfills.    X 

8.37 Industrial uses may be permitted outside Urban Growth Areas through Special 
Permits when there is a clear community benefit or consistent with County, State, and 
Federal sustainability objectives.  

X  
 

8.38 Encourage the rehabilitation of existing service-oriented industrial areas.  X   

8.39 Mitigate impacts of industrial development on surrounding uses by requiring 
landscaping, open spaces, buffer zones, and other appropriate conditions.  X   

8.40 Future land uses in the vicinity of industrial areas, including airports, should have 
an adequate open space buffer and/or be compatible with the anticipated aircraft noise 
exposure levels for that vicinity. 

  
X 

8.41 Resort development shall be in areas adequately served by transportation, utilities, 
and other essential infrastructure.  

  X 

8.42 Promote and prioritize the rehabilitation and the optimum utilization of resort areas 
that are presently serviced by basic facilities and utilities before allowing new resorts.  

  X 

8.43 Coastal resort developments shall provide public access to and parking for beach 
and shoreline areas.  

  X 

8.44 The development or designation of new resort areas should complement the 
character of the area; protect the environment and natural beauty; respect existing 
lifestyles, cultural practices, and cultural resources; and provide shoreline public access.  

  X 

8.45 Do not allow new Resort (V) zoning development along the ocean side of Aliʻi Drive.   X 

8.46 Resort development should be in balance with the social and physical goals as well 
as the economic desires of the residents of the area. 

  X 

8.47 Encourage new developments to be water neutral and balance water supply and 
demand.  

  X 
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8.48 Provide for the establishment of new Retreat Resort areas in appropriate locations.   X 

8.49 On-site affordable housing and workforce units shall not be included in visitor unit 
counts for existing and new resort developments 

  X 

Objective 9: Maximize the alignment and use of Rural designated lands to preserve rural character and lifestyle. 

Policies 

9.1 Support the rezoning and State Land Use reclassification to Rural in alignment with 
the General Plan Rural designation.  

  X 

9.2 Support reclassification/rezoning of appropriate General Plan Rural designated areas 
where an intermediate land use and a well-defined buffer between Urban and Productive 
Agricultural areas are consistent with the surrounding uses and rural character.  

  X 

9.3 Support General Plan amendments and rezoning applications for the development of 
new Rural Neighborhood Centers with adequate infrastructure, as necessary, in or near 
presently underserved subdivisions, beginning with those experiencing higher rates of 
population growth.  

  X 

9.4 Rural-style residential-agricultural developments, such as new small-scale rural 
communities or extensions of existing rural communities, should be incentivized to cluster 
in appropriate locations.  

  X 

9.5 Support the development of small-scale visitor accommodations with heritage, 
agriculture, wellness, or similar themes in rural areas and near points of interest.  

  X 

9.6 Provide flexibility in discretionary permit applications to maintain health and safety 
for rural small-scale visitor accommodations not serviced by public infrastructure. 

  X 

Objective 10: Support the active use of Productive Agricultural lands. 

Policies 

10.1 Development in Productive Agriculture and Extensive Agriculture areas should 
include agricultural uses, related economic infrastructure and cottage industries, 
compatible renewable energy, open area recreational uses, and community facilities. 

  X 

10.2 Special permit applications within Productive Agriculture designated land should 
support primary agriculture use X   

10.3 Encourage buffer zones or compatible uses between Productive Agriculture and 
adjacent uses of land. X   

10.4 Preserve agricultural character, including the open space preserved by 
agricultural land. X   

10.5 Support the development of small-scale visitor accommodations that directly 
promote the agriculture industry, health and wellness industry, or are near points of 
interest 

  X 
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10.6 Any subdivision or farm labor housing complex developed on Productive 
Agricultural Lands should be clustered to minimize impact.   X 

10.7 Encourage and aid the agricultural industry in continuing to provide farm labor 
housing.   X 

10.8 Encourage the use of agriculture, ranch, and forestry land preservation 
programs.   X 

10.9 Promote the preservation and restoration of indigenous agricultural systems. X   

10.10 Provide flexibility to allow for adjacent compatible uses for large-scale 
agriculture with industrial components, such as carbon sequestration. X   

Discussion: The Proposed Action will  support the goals, objectives, and policies outlined in the County of 
Hawaiʻī Draft General Plan relating to Land Use.    

The existing land use in the Project Area includes residential, agricultural, and undeveloped land. The Project 
Area is located within the Urban and Agricultural State Land Use Districts (SLUD). The WWTP site is entirely 
located within the Agricultural SLUD. As such, the Proposed Action would be required to comply with the 
regulations set forth in the State Land Use Law (HRS, Chapter 205).   

Furthermore, the County of Hawai‘i General Plan calls for the preparation of community development plans 
(CDPs) “to translate the broad General Plan statement to specific actions as they apply to specific geographical 
areas.” The Kaʻū CDP is one of nine CDPs for the County of Hawaiʻī. Section 5 of the CDP prioritizes improvements 
in the infrastructure, facilities, and services, including Section 5.8 applicable to Environmental Management which 
states:  

“Policy 120 Extend the primary wastewater collection lines in Pāhala and Nā‘ālehu so that infill development 
projects can connect wastewater systems built for new subdivisions to the County systems.”  

The Proposed Action has been designed not to preclude expansion to accommodate the future needs of the 
Nā‘ālehu community. Future subdivisions would be accommodated, as capacity allows, on a first-come, first-
served basis.   

Transportation Goal 

Each community is connected by a multimodal and modernized transportation network that provides a system 
for safe, efficient, and comfortable movement of people and goods. 

Objective 11: Achieve a transportation system that is consistent with and will accommodate planned growth. 

Policies 

11.1 Encourage transportation systems that serve to accommodate the present and 
future development needs of communities. 

  X 

11.2 Encourage safe and convenient use of low-cost, energy-efficient, non-polluting 
means of transportation. 

  X 

11.3 Encourage the diversification of transportation modes and infrastructure to 
promote alternate fuels and energy efficiency. 

  X 
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11.4 Transportation and land use planning shall be integrated to optimize the use, 
efficiency, and accessibility of existing mass transportation systems and future 
demand. 

  
X 

11.5 Establish a framework of transportation facilities that will influence desired land 
use and promote multimodal options. 

  X 

11.6 Provide for present traffic and future demands, including the programmed 
development of mass transit programs for high-growth areas by both the private and 
public sectors. 

  
X 

11.7 Implement procedures for County departments to collaborate on defining short- 
and long-term transportation CIP projects in terms of scope, timing, proposed 
funding, and project performance measures required to optimally achieve 
transportation ambitions stated in County plans, standards, and laws. 

  
X 

11.8 Prioritize CIP investments consistent with General Plan goals and objectives and 
demands for roadway repaving, rehabilitation, and reconstruction. This prioritization 
should align with the six-year planning horizon and should include a long-term 
roadmap for future investments. 

  
X 

11.9 Support designing all transportation facilities, including airport, harbor, mass-
transit stations, etc., to reflect local and/or Hawaiian architecture. 

  X 

11.10 Identify and evaluate transportation strategies to address energy and climate 
issues. 

  X 

11.11 Prioritize public and private transportation investments to expand the 
multimodal transportation system. 

  X 

11.12 Require new developments to contribute their pro rata share of local and 
regional infrastructure costs. 

  X 

11.13 There shall be coordinated planning of transportation systems for the funding 
of projects in areas of anticipated growth and to meet program goals of the other 
elements such as historic, recreational, environmental quality, and land use. 

  
X 

Objective 12: Increase transportation connectivity. 

Policies 

12.1 Ensure Native Hawaiian access rights are clearly expressed in County code, policies, 
and procedures. 

  X 

12.2 Programmatically support the open space network concept with a methodology 
that includes criteria for establishing County department and other agency 
responsibilities, mapping requirements, financing strategies for implementation and 
maintenance, and standards for facilities that enhance the community experience. 

  
X 

12.3 Prior to disposing of, leasing, or transferring public lands through County 
Property Management procedures, the County shall assess, document, and protect 
access to existing active living corridors that are located on County-owned parcels. 

  
X 
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12.4 Land use applications shall identify as early as possible any existing or potential 
active living corridors that should be incorporated into the County’s open space 
network. 

  
X 

12.5 Ensure that existing active living corridors that are publicly owned or available 
by easement are properly identified and that their access elements are secured and 
documented.  

a) Primary examples include but are not limited to historic trails and roads, roads-
in-limbo, ‘paper roads’, former sugar cane roads, train infrastructure remnants 
(Rails to Trails), and pedestrian and bicycling paths.  

b) “Acceptance” by the County of the responsibilities detailed in the grant of 
easements should require County Council action and a dedicated funding source. 

  

X 

12.6 Provide public pedestrian access opportunities to scenic places and vistas.   X 

12.7 Establish public access to historic and modern active living corridors and 
facilities that provide an island-wide route and connect to major destinations. 

  X 

Objective 13: Increase mass transit ridership by 50 percent. 

13.1 Ensure transit routes connect with other modes of active transportation 
consistent with the County Street Design Manual. 

  X 

13.2 Provide more equitable mobility for youth, low-income, elderly, and people with 
disabilities. 

  X 

13.3 Maximize regular and paratransit service to the following:  

a) Town centers, commercial districts, and employment centers.  

b) Airports and cruise ship terminals.  

c) University and adult education centers.  

d) Accommodate school schedules such as after-school activities and sports. 

  

X 

13.4 Bus maintenance facilities shall be developed at or near appropriate transit 
hubs. 

  X 

13.5 Adopt Hub and spoke system including alternative first and last mile or door-
to-door services. 

  X 

13.6 Transit infrastructure (e.g., bus stops, bus pullouts, waiting benches and 
shelters, and signs) shall be adequate and upgraded along existing and future transit 
routes. 

  
X 

13.7 Data shall be collected and analyzed to optimize mass transit planning, 
operation, and overall performance. 

  X 

13.8 Improve and expand public transportation in communities with the highest 
socioeconomic needs. 

  X 
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13.9 The County’s public transit system assets shall be available to assist in 
transportation in emergency situations. 

  X 

Objective 14: Reduce vehicle miles traveled (VMT). 

14.1 Encourage collaboration between the Planning Department, the Department of 
Public Works, the Department of Parks and Recreation, and the Mass Transit Agency 
to define the scope and priority of capital investment projects that achieve active 
transportation objectives and goals. 

  
X 

14.2 Increase arterial capacity through prioritization of alternative means of 
transportation, such as mass transit, bicycle, and pedestrian systems. 

  X 

14.3 Incorporate bicycle routes, lanes, and paths within road rights-of-way in 
conformance with The Bikeway Plan for the County of Hawai‘i. 

  X 

14.4 Increase mobility for minors, non-licensed adults, low-income, elderly, and 
people with mobility limitations through prioritization of alternative means of 
transportation. 

  
X 

14.5 Roadway designs and improvements made by the Department of Public Works 
shall accommodate pedestrian-friendly, multimodal design, and on-street parking 
evaluations, when practical and feasible. 

  
X 

14.6 Use traffic demand management to aid in reducing traffic congestion by 
targeting an increase of active transportation mode share to 10 percent (bicycling, 
walking, micromobility). 

  
X 

14.7 Apply zoning reviews for concurrency that achieve sustainability and demand 
management goals and that prioritize reduction in vehicle miles traveled over impacts 
to the level of service. 

  
X 

Objective 15: Achieve a transportation system that employs all modes of transportation at a community scale. 

Policies    

15.1 Encourage flexibility in applying the County of Hawaiʻi Street Design Manual 
when necessary to preserve the rural character of an area while maintaining a 
pedestrian-friendly design and desired landscaping solutions. 

  
X 

15.2 Allow for private, non-dedicated cul-de-sac and alley designs that are in 
accordance with national road standards. 

  X 

15.3 In planning, designing, and constructing new roadways or modernizing 
improvements, transportation agencies should balance the conservation of the area’s 
natural, historic, and scenic qualities with transportation objectives for traffic speed, 
safety, and traffic calming. 

  
X 

15.4 Support and provide technical assistance to assist in the development of road 
improvement districts to finance road improvements. 

  X 
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15.5 Preserve the unique character of an area by allowing flexibility in existing 
roadway improvements and maintenance while seeking a pedestrian-friendly design 
and desired landscaping solutions. 

  
X 

15.6 Incentivize subdivision roadway connectivity.   X 

15.7 A corridor planning/management program shall be maintained to help prioritize 
various active transportation projects. 

  X 

Objective 16: Incorporate green infrastructure to reduce stormwater runoff. 

Policies 

16.1 Incorporate low-impact development (LID), green infrastructure strategies, and 
pollution prevention procedures to address drainage in roadway design and update 
the operation and maintenance of these solutions to retain integrity. 

  
X 

16.2 Prioritize roadway drainage improvements in flood-prone areas.   X 

16.4 Maintain an Adopt-a-Street program to encourage civic participation where 
moderate landscaping and roadside cleaning can be done by community groups. 

  X 

16.5 At a minimum, the County shall plan, site, and develop roads, bridges, and 
highways to: 

a) Protect areas that provide important water quality benefits or are particularly 
susceptible to erosion or sediment loss; 

b) Limit land disturbance such as clearing, grading, and cut and fill to reduce 
erosion and sediment loss; and 

c) Limit disturbance of natural drainage features and vegetation, including 
mitigating impacts of stream crossings. 

  

X 

Objective 17: Increase transportation safety for transportation’s most vulnerable users and reduce traffic 
fatalities. 

Policies  

17.1 Human life and public health are prioritized within all aspects of the 
transportation system. 

  X 

17.2 Solutions should be prioritized in areas with the most vulnerable populations.   X 

17.3 Engage communities in defining issues and developing solutions for their 
community, with a particular focus on engaging disadvantaged and vulnerable 
populations. 

  
X 

17.4 Prioritize interdepartmental coordination and accountability of traffic safety 
through education, enforcement, engineering, encouragement, and evaluation. 
Focus on policies, practices, staffing, and programs to improve road and pedestrian 
safety. 

  
X 
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17.5 Incorporate traffic-calming features into arterial road and street designs to 
include vertical deflections, horizontal shifts, roadway narrowing, and closures to 
reduce speeding and increase safety. These may include techniques such as 
roundabouts, median barriers, speed humps, raised intersections, and other 
transportation industry practices. 

  

X 

17.6 Commit to an equitable approach and outcomes, including prioritizing 
engagement and investments in traditionally under-served communities and 
adopting equitable traffic enforcement practices. 

  
X 

17.7 Develop roadway standards to accommodate emerging technology for 
connected and automated vehicles. 

  X 

17.8 Maintain dedicated roadway standards that are appropriate to roadway type 
and achieve active transportation and safety goals. 

  X 

17.9 Engage and collaborate with the owners of private roads and local community 
groups to help identify and develop road management agreements that mitigate road 
closures to provide emergency. 

 

  

X 

Objective 18: Adequately maintain public transportation systems. 

Policies    

18.1 Maintain an Asset Management Program aimed at utilizing maintenance plans 
for pavement, bridges, and other road infrastructure to prolong the life of our 
transportation system as well as reduce its whole-life cost. 

  
X 

18.2 Maintain the unique features of historic bridges, while balancing safety needs 
and preserving historic and scenic character. 

  X 

18.3 Prioritize the replacement of deficient and inadequate bridges and maintain 
pedestrian/bicycle access across bridges. 

  X 

18.4 Design new bridges and bridge improvements to accommodate and not 
negatively impede identified scenic resources. 

  X 

18.5 Evaluate freight routes identified in the State Freight Masterplan for required 
improvements to meet roadway standards. 

  X 

Objective 19: Improve accessibility to airports, harbor systems, and support facilities. 

Policies 

19.1 Encourage the programmed improvement of existing terminals, including 
adequate provisions for control of pollution and appropriate and adequate covered 
storage facilities for agriculture products. 

  
X 

19.2 The State Department of Transportation should continue to implement its plans 
for transportation terminals and related facilities to promote and follow desired land 
use policies. 

  
X 
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19.3 Transportation terminals should be developed in conjunction with the different 
elements of the overall transportation system. 

  X 

19.4 Encourage maximum use of the island's airport and harbor facilities.   X 

19.5 Encourage the development, maintenance, and enhancement of Hilo and 
Kawaihae Harbors as detailed within the State’s Hawaiʻi Commercial Harbors 2035 
Master Plan. 

  
X 

19.6 Support the State’s objectives to acquire rights within the runway clear-zones, 
limit heights within approach zones, and restrict noise-sensitive uses within 
designated noise contours determined by the State. 

  
X 

19.7 Future land uses in the vicinity of airports and harbors should have an adequate 
open space buffer and/or be compatible with the anticipated noise exposure and 
industrial nature in the vicinity. 

  
X 

19.8 Encourage pedestrian-oriented connectivity around harbors and small boat 
harbors. 

  X 

19.9 Explore and encourage appropriate reuse of former airport facilities.   X 

19.10 Encourage master planning of small boat harbors to accommodate commercial 
fishing and recreational fishing, tour boats, as well as residential and business 
activity, that balance economic vitality and environmental sensitivity. 

  
X 

Discussion: The Proposed Action will not impact the goals, objectives and policies outlined in the County of 
Hawaiʻi Draft General Plan relating to transportation. Nā‘ālehu  is served by a network of roadways which are 
under the jurisdiction of the County and include Māmalahoa Highway and local roads in Nā‘ālehu  is generally 
low, reflecting the rural nature of the area. Limited vehicular traffic contributes to the low levels of congestion 
and a relatively peaceful road environment. 

Public Utilities Goal 

Communities are adequately served by sustainable and efficient public infrastructure, utilities, and services based 
on existing and future growth needs, sound design principles, and effective maintenance practices. 

Objective 20: Improve the efficiency, reliability, and sustainability of essential infrastructure systems. 

Policies 

20.1 Public utility facilities shall be designed at a scale that meets the needs of future 
development. X   

20.2 Provide utilities and service facilities that minimize total cost to the public and 
effectively serve the needs of the community. X   

20.3 Utility facilities shall be designed to complement adjacent land uses and 
minimize pollution or disturbance of the natural environment and natural resources. X   

20.4 Improvement of existing utility services shall be encouraged to meet the needs 
of users. X   
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20.5 Encourage the clustering of developments to reduce the cost of providing 
utilities. X   

20.6 Develop short- and long-range capital improvement programs and plans for 
public utilities within its jurisdiction that are consistent with the General Plan. X   

Objective 21: Strive towards energy self-sufficiency. 

Policies 

21.1 Increase partnerships and interagency collaboration to ensure that energy 
facility production and distribution is adequate, efficient, and dependably available 
to each community to support present and future demands. 

  X 

21.2 Promote and encourage the creation of a modern grid to support the use of 
distributed generation such as private photovoltaic systems connected to the grid.   X 

21.3 The County shall remove barriers to energy systems that improve independence 
and resiliency, such as microgrids, combined heat and power (CHP), backup 
generation and storage, and other decentralized electricity systems. 

  X 

21.4 Maintain tax incentives for renewable energy improvements and continue to 
revise incentives as energy technologies progress.   X 

21.5 Continue to participate at the State level to provide feedback on all energy-
related initiatives and proposed revisions to comprehensive Integrated Resource 
Plans. 

  X 

21.6 Advocate to the Public Utility Commission (PUC) in support of the following 
types of strategies and initiatives: 

a) Programs and fee structures that promote renewable energy 

b) Consumer incentives to utilize renewable alternatives 

c) Social Equity analysis of proposed energy projects to ensure residents are 
protected as energy consumers regarding rates, grid planning, utility compensation, 
and energy project siting 

 

 X 

Objective 22: Advance policies, programs, and initiatives for public and/or private investment in broadband 
and telecommunications infrastructure. 

22.1 Treat broadband access as a basic utility that is available to all communities.    X 

22.2 Develop and support a program of free, public-use broadband services at 
appropriate County-owned facilities, mass transit facilities, and other community 
anchor institutions. 

  
X 

22.3 Collaborate with utility companies to incentivize the underground siting of 
electrical and telecommunications facilities within public rights-of-way. 

  X 

22.4 Continuously improve the use of broadband communications and digital 
technology to educate and provide public services with a focus on digital access 

  X 
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22.5 Siting of new communications facilities shall comply with performance standards 
and site co-location as stated in HCC, Section 25-4-12 Note: HCC update will include 
details 

  
X 

22.6 Support projects that address service gaps in Hawaiʻi’s broadband 
infrastructure. 

  X 

22.7 Advocate for connectivity to businesses to protect the viability of businesses 
and the livelihoods of residents. 

  X 

22.8 Promote and incentivize the landing of transpacific submarine fiber optic cables.   X 

22.9 Alleviate barriers and assist broadband projects with navigating through the 
regulatory permitting process. 

  X 

22.10 Maintain and improve cyber security and informational security of 
telecommunication facilities. 

  X 

22.11 Advocate for service diversity, redundant network capacity, and provide 
improved communications to outlying rural areas and other underserved or unserved 
communities. 

  
X 

22.12 Plan for broadband infrastructure to support smart grid development. 

 

  
X 

Objective 23: Increase the protection of existing and potential sources of drinking water. 

Policies 

23.1 All public water systems shall be designed and built to the Department of Water 
Supply dedication standards. All other systems shall meet all relevant health and 
safety regulations and be designed and constructed by a licensed engineer 

  X 

23.2 Water sources shall be adequately protected to prevent depletion and 
contamination from natural and man-made occurrences or events. X   

23.3 A coordinated effort by County, State, and private interests shall be developed 
to identify sources of additional water supply and be implemented to ensure the 
development of sufficient quantities of water for existing and future needs of high-
growth areas and agricultural production. 

  X 

23.4 Installation or rehabilitation of water distributions shall be sized to adequately 
meet fire protection.   X 

23.5 Ensure the highest quality of water is reserved for the most valuable end-use. X   

23.6 Proposed discretionary permits for large development projects (200+ units) in 
the North Kohala, South Kohala, North Kona, South Kona, and Kaʻū Districts should 
be designed to be as water neutral as reasonably possible through water 
conservation, recharge, and reuse measures to reduce the water footprint. 

  X 
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23.7 Promote best practices in sustainable water collection and use for private water 
systems X   

23.8 Water system improvements, including exploratory wells, shall correlate with 
the County's desired land use development pattern.   X 

23.9 The Department of Water Supply shall prioritize infill development and focus 
source development to serve designated Urban Growth Areas. X   

23.10 Water demand projections shall include all consumptive and non-consumptive 
demands. X   

23.11 The Department of Water Supply and the Planning Department shall 
coordinate priorities before the adoption of any new water development or County 
land use plans. 

X   

23.12 All County potable water systems should have backup standby sources   X 

23.13 Treat all water as a valuable resource in community design, and integrate 
designs for drinking water, stormwater, and recreational water needs. X   

23.14 Manage water, stormwater, and wastewater as the same natural resource in 
collaboration with DWS, DEM, DPW, DOH, etc. X   

23.15 New developments should be designed to reduce water demand, retain runoff, 
decrease flooding, and recharge groundwater. X   

23.16 Support localized, small-scale solutions to water reuse and onsite systems. X   

Objective 24: Planned and developed municipal sewer capacity is expanded to serve our Urban Growth Areas 
and reduce sewage-related impacts on water quality. 

Policies 

21.1 A Sewerage Study for All Urban Areas, including appropriate water quality 
management strategies, shall be completed and used as guides for the general 
planning of sewerage disposal systems. 

  X 

24.2 Private treatment systems shall be installed by land developers for major resorts 
and other developments along shorelines and sensitive higher inland areas, except 
where connection to nearby treatment facilities is feasible and compatible with the 
County's long-range plans, and in conformance with State and County requirements 

  X 

24.3 Immediate steps shall be taken to designate treatment plant sites, sewerage 
pump station sites, and sewer easements according to the facility plans to facilitate 
their acquisition. 

X   

24.4 The county shall obtain State and Federal funds to finance the construction of 
proposed sewer systems and improve existing systems. X   

24.5 Plans for wastewater reclamation and reuse for irrigation and biosolids 
composting (remaining solids from the treatment of wastewater are processed into 

X   
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a reusable organic material) shall be utilized where topographically feasible and 
needed for landscaping purposes. 

24.6 Pollution shall be prevented, abated, and controlled at levels that will protect 
and preserve public health and wellbeing through the enforcement of appropriate 
Federal, State, and County standards. 

X   

24.7 Ensure municipal wastewater systems serve designated Urban Growth Areas 
with the capacity to accommodate projected population growth. X   

24.8 Average Daily Flow (ADF) for residential shall be 70 gallons per day per capita 
within any dwelling. For commercial and industrial uses (for example laundromats, 
food or beverage processing plants, et cetera) the ADF must be calculated based on 
the type of fixtures, number of fixtures, usage, and occupancy. 

X   

24.9 The Department of Environmental Management and the Planning Department 
shall coordinate priorities before the adoption of any new wastewater development 
or land use plans. 

X   

24.10 Prioritize developing a multipronged approach to wastewater infrastructure 
funding, including proactively seeking grant funding for wastewater system 
expansion, improvements, and new development. 

X   

24.11 Ensure wastewater fees reflect actual costs for service, maintenance, and 
future improvements. X   

24.12 Ensure that wastewater systems and improvements are designed and 
functioning to maximize system efficiencies, prevent accidental leaks or spills, and 
provide sanitary, reliable wastewater treatment that is not negatively impacting 
natural resources. 

X   

24.13 Strive for an integrated approach to stormwater and wastewater, and water 
resource management that is comprehensive and as efficient as possible.   X 

24.14 Encourage on-site water reuse solutions for large developments.   X 

24.15 Encourage and incentivize the collection of rainfall for non-potable use.   X 

24.16 Prioritize the use of gray water in areas connected to county water and not 
connected to county wastewater. 

  X 

Objective 25: Increase green infrastructure practices.    

Policies 

25.1 Design to collect stormwater from streets, sidewalks, and other hard surfaces 
before it can enter the sewer system or cause local flooding; reduce the amount of 
stormwater that flows into the Sewer System. 

X   

25.2 Control stormwater by using it as a resource rather than a waste.   X 
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25.3 The “Drainage Master Plan for the County of Hawaiʻi” should be updated every 
20 years for urban centers to incorporate new studies and reflect newly identified 
priorities. 

  X 

25.4 Encourage grassed shoulder and swale roadway design where climate and 
grade are conducive.    

25.5 Where applicable, natural drainage patterns shall be improved/restored to 
increase their capacity with special consideration for the practices of proper soil 
conservation, and grassland and forestry management. 

X   

25.6 Implement nature-based solutions that manage stormwater onsite to reduce 
the burden on the storm sewer system and reduce flooding.   X 

25.7 Prioritize drainage and flood studies for high-risk urban areas within the Urban 
Growth Area.   X 

25.8 Drainage standards shall incorporate cumulative upslope development patterns. X   

25.9 Develop an island-wide stormwater management program compatible with the 
NPDES MS4 Phase II program.   X 

25.10 The County shall ensure sites are planned, designed, and developed to:  

a) Protect, restore, or mimic the natural water cycle within built environments by 
retaining, detaining, and/or treating stormwater runoff.  

b) Mitigate direct impacts of the land development process through the use of 
green infrastructure or low-impact site planning techniques.  

c) Protect areas that provide important water quality benefits and/or are 
particularly susceptible to erosion and sediment loss.  

d) Optimize the integration of the existing landscape into green infrastructure 
solutions.  

e) Manage post-construction stormwater runoff rates, through the use of green 
infrastructure or low-impact development stormwater management practices. 

X   

25.11 The County shall ensure that golf course developments develop and implement 
grading and site preparation plans to: 

a) Develop nutrient management guidelines appropriate to Hawai‘i for qualified 
superintendents to implement so that nutrients are applied at rates necessary to 
establish and maintain vegetation without causing leaching into ground and 
surface waters. 

b) Develop and implement an integrated pest management plan. Follow EPA 
guidelines for the proper storage and disposal of pesticides. 

c) Develop and implement irrigation management practices to match the water 
needs of the turf. 

  

X 
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25.12 The County shall minimize impervious areas on County property, development 
sites, and parking areas and promote the use of permeable surfaces and landscaped 
areas in project designs including: 

a) Porous materials 

b) Natural drainage 

c) Filtration pits 

d) Infiltration basins, vegetated bioswales, permeable/porous paving 

  

X 

Discussion: The Proposed Action will support the goals, objectives, and policies outlined in the County of Hawaiʻi 
Draft General Plan relating to Public Utilities. The Proposed Action will ensure the safe and efficient closure of 
the three LCCs in the Nāʻālehu community and provide a new, reliable collections system and WWTP.  The WWTP 
shall be designed to accommodate future growth in the Nāʻālehu community. Future expansions would be 
accommodated, as capacity allows, on a first-come, first-served basis.   

The Proposed Action will also incorporate drainage improvements to accommodate potential runoff. In the short-
term, the on-site drainage plan, as per Hawai‘i County Code, Chapter 27, Section 20, would ensure that runoff 
caused by the construction activities in the WWTP project site area and effluent disposal area would need to 
account for expected one-hour, ten-year storm event, is retained within the site boundaries. Landscape buffers 
with dirt berms would act as secondary containment during large storm events, further safeguarding against 
adverse impacts on adjacent or downstream properties. 

In the long-term, the proposed WWTP is anticipated to involve drainage improvements including the realignment 
of the vegetated drainage diversion channel and relocation of the drainage outlet which is considered to be a 
long-term impact. The drainage improvements shall be designed in accordance with the County Department of 
Public Works (DPW) drainage standards and will not alter existing stormwater discharge from the property.  

Public Facilities and Services Goals 

Our communities are safe and protected, and residents have access to quality, integrative health, education, and 
social services to support a high quality of life for residents of all ages.  

Our communities are adequately served by sustainable and efficient public infrastructure and services based on 
existing and future growth needs, sound design principles, and effective maintenance practices. 

Objective 26: Adequately maintain public facilities. 

Policies 

26.1 Maintain an Asset Management Program aimed at utilizing maintenance plans 
to prolong the life of our facilities as well as reduce whole-life costs. X   

26.2 Maintain the unique features of historic structures, while balancing maintenance 
and safety needs X   

26.3 Prioritize the replacement of deficient and inadequate facilities. X   

26.4 Encourage the adoption of innovative materials and methods that improve 
facility resilience. X   
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26.5 The development of County facilities should be designed to fit into the locale 
with minimal intrusion while providing the desired services. Implement protocols for 
receiving community input during Capital Improvement Project siting and design. 

X   

Objective 27: Protect the health and wellbeing of residents and visitors 

27.1 Police and fire stations should be co-located whenever feasible.    X 

27.2 The establishment of a police/fire facility shall consider site size and locations 
that permit quick and efficient vehicular access. 

  X 

27.3 Strategically plan and locate volunteer fire facilities, which may include co-
existing with fulltime Fire/EMS stations. 

  X 

27.4 Police headquarters shall be near the geographic center of the service area and 
near concentrations of commercial and industrial use. 

  X 

27.5 Hardened shelters shall be located within reasonable proximity to population 
centers. 

  X 

27.6 Lifeguard stations should be located at all County and State beach parks.   X 

27.7 Support and expand volunteer fire facilities and capacity.    X 

27.8 Adequately support and fund the volunteer fire department and stations.   X 

27.9 Maintain a level of service for response time that is consistent with National Fire 
Protection Association (NFPA) standards. 

  X 

27.10 Ensure Hazardous Material service for both the windward and leeward sides 
of the island. 

  X 

27.11 All fire stations should provide Emergency Medical Services (EMS).   X 

27.12 Stations in rural areas should be based on the population to be served and 
response time rather than on geographic districts. 

  X 

27.13 Accommodate flexibility in design and provisions for alternate water sources 
for fire protection when adequate public water is not available.  

  X 

27.14 Incentivize the development of large, dedicated catchment tanks for 
firefighting access. 

  X 

27.15 The Fire Department shall participate with other related governmental 
agencies and the involved landowners in the preparation of fire protection and 
prevention plans. 

  
X 

27.16 Crime Prevention through Environmental Design (CPTED) should be 
incorporated into planning and design.  

  X 
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27.17 Business Improvement Districts or other organizational tools, such as 
partnerships with local businesses, should be used to enhance security and 
orderliness in downtown areas. 

  
X 

27.18 Support bicycle patrol programs in urban areas.   X 

27.19 Encourage the further development and expansion of community policing 
programs, school resource officers, and neighborhood/farm watch programs. 

  X 

27.20 Ensure adequate training and capacity building for emergency response.   X 

27.21 Prioritize hazard mitigation projects in the Capital Improvements Program.   X 

27.22 County public expenditures within Volcanic Hazard Zones 1&2 should be 
limited to the restoration or enhancement of natural resources and parklands or 
expenditures required to serve existing development or necessary for public health 
and safety. However, other expenditures may be warranted based on a cost-benefit 
analysis. 

  

X 

27.23 Continue to participate in the National Flood Insurance Program (NFIP) 
Community Rating System (CRS) to the maximum extent possible and shall seek to 
improve its current CRS Class rating (to the maximum extent feasible to reduce 
insurance costs). 

  

X 

27.24 Ensure emergency warning sirens and communications coverage is adequate 
for each community.  

  X 

27.25 All emergency response critical facilities and communication systems shall be 
designed and maintained to be resilient and remain operational during hazard 
events. 

  
X 

27.26 All new emergency facilities shall be designed to minimize and prevent loss.   X 

27.27 In collaboration with State agencies, maintain shelter capacity and condition 
records to ensure that evacuation shelters are adequate for each community. 

  X 

27.28 Increase public education related to hazard zones, including evacuation routes 
and procedures for visitor accommodations. 

  X 

27.29 Develop the capacity for hazard preparedness of non-governmental 
organizations, businesses, and neighborhood groups. 

  X 

27.30 Partner with government, private and nonprofit agencies, and other 
stakeholders to assess and plan for alternative routes and possible relocation of 
coastal roads. 

 

  

X 

Objective 28: Achieve Zero Waste in Hawaiʻi County by 2045 

Policies 
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28.1 Appropriately designed and cost-effective solid waste transfer station sites shall 
be located in areas of convenience and easy access to the public.  

  X 

28.2 Implement waste stream technology, such as recycling and upcycling and 
waste-to-energy to reduce the flow of refuse deposited in landfills. 

  X 

28.3 Proactively pursue funding that will ensure continued progression toward zero-
waste goals. 

  X 

28.4 Optimize recoverable material diversion from landfill disposal by increasing 
percentage rates for diversion through waste reduction, recycling, and reuse. 

  X 

28.5 Encourage and support composting at farms.   X 

28.6 Encourage salvage and reuse of building materials and elements when 
demolition is necessary or appropriate. 

  X 

28.7 Continue to develop and implement a green waste recycling program.   X 

28.8 Incentivize opportunities for a circular economy, primarily upcycling and waste 
reuse by incorporating Resource Recovery Parks. 

  X 

28.9 Ensure that redesign plans for landfill and transfer stations provide adequate 
space for Resource Recovery (RR) Stations. 

  X 

28.10 Ensure waste and resource recovery facilities and equipment do not harbor, 
spread, or introduce harmful or invasive species. 

  X 

28.11 Site new solid waste/resource recovery facilities in appropriate areas that serve 
the needs of population centers but that do not negatively impact the environment 
or surrounding neighborhood. 

  
X 

28.12 Reduce illegal dumping and littering.   X 

28.13 Minimize the amount of waste generated by County facilities.   X 

Objective 29: Each community has access to a wide range of educational opportunities. 

Policies    

29.1 Ensure educational facilities meet the needs of Hawaiʻi County.    X 

29.2 In proposed communities, sufficient acreage, as determined by the Board of 
Education enrollment guidelines, shall be reserved for school facilities. 

  X 

29.3 Sites shall be free from flooding and drainage problems, and excessive slope 
and shall incorporate appropriate street and driveway design and location to 
minimize traffic interference, pedestrian hazard, and enable safe and easy access for 
vehicles, bicycles, and pedestrians. 

  

X 

29.4 Continuous joint pre-planning of educational facilities shall be coordinated with 
the County, Department of Education, and the University of Hawaiʻi to ensure 
compatibility with public services, supporting infrastructure, and equitable mobility 

  X 
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access so that facilities are community-centered, designed for multiple uses, and 
serve as anchor institutions in the community. 

29.5 School facilities, such as playgrounds and gyms, should be combined with 
county parks to allow for afterschool use by the community for recreational, cultural, 
and other compatible uses. 

  
X 

29.6 The Hawaiʻi State Library System should co-locate public library facilities in 
public school libraries where a separate public library may not be feasible, promoting 
intentional proximity to other community facilities and assets that contribute to a 
high quality of life. 

  

X 

29.7 School buildings should be designed, or at times retrofitted, to serve as 
emergency shelters.  

  X 

29.8 The County should facilitate the use of libraries to disseminate public 
information and engage civic participation. 29.9 Advocate to the State and private 
agencies to use educational facilities to offer placebased and distance education 
opportunities to adults. 

  

X 

29.10 Educational programs should be developed to provide opportunities in 
diversified industries and develop practices in sustainability and resiliency. 

  X 

29.11 Encourage the State to provide student, faculty, and staff housing around 
University of Hawaiʻi sites. 

  X 

29.12 Support the continued expansion of the University of Hawaiʻi at Hilo, Hawaiʻi 
Community College, and Pālamanui campuses, as well as encourage continuing 
education programs throughout the community. 

  
X 

29.13 Support and encourage the strengthening of the University of Hawaiʻi at Hilo 
through the transfer of appropriate colleges and departments from the University of 
Hawaiʻi at Mānoa to the University of Hawaiʻi at Hilo.  

  
X 

29.14 Encourage and support the active implementation of State and University of 
Hawaiʻi plans for post-secondary educational facilities, including the “Research and 
Technology Park,” on Hawaiʻi Island.  

  
X 

29.15 Encourage the expansion of digital access and equity through the resilient 
buildout of broadband infrastructure and facilities. 

  X 

29.16 Prioritize active transportation through the development of sidewalks, 
pedestrian walkways, and bike paths to and from educational facilities to increase 
walkability and pedestrian safety.  

  
X 

29.17 Require new developments in the vicinity of schools to provide safe pedestrian 
facilities and additional school zone signage. 

  X 

Objective 30: Park facilities are located within a 10-minute walk in urban areas and a 10-minute drive in rural 
communities. 

Policies   X 
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30.1 Diversify funding sources for recreational facilities.    X 

30.2 State and County Capital Improvement Programs should continue to be 
coordinated to reflect recreational priorities.  

  X 

30.3 Equitably allocate park dedications and in-lieu fees among the districts relative 
to the population. 

  X 

30.4 Continue to improve parks and recreation outreach efforts to ensure program 
and facility information is adequately available, promoted online through accessible 
websites and other mediums, and kept up to date to facilitate maximum community 
participation. 

  

X 

30.5 Recreational facilities shall reflect the natural, historic, and cultural character of 
the area.  

  X 

30.6 Equitably allocate facility-based parks among the districts relative to population, 
with public input to determine the locations and types of facilities.  

  X 

30.7 Existing and new parks should be designed with features that accommodate 
and encourage meaningful levels of physical activity according to the level of service 
criteria. 

  
X 

30.8 Recreational facilities shall be assessed for dual use as emergency shelters and 
hardened as needed. 

  X 

30.9 Establish, in cooperation with the State Department of Education, joint use of 
schoolyards, County parks, and other public facilities for community use for 
recreational, cultural, and other compatible uses.  

  
X 

30.10 Recreational facilities should be planned and located where they will best 
facilitate and support active-living communities.  

  X 

30.11 Recreational sites should be planned and located within a 10-minute walk from 
residences in population centers, and serve with a minimum of five acres of land for 
park purposes per 1,000 resident population in non-population centers of Hawaiʻi 
Island.  

  

X 

30.12 Facilitate and prioritize the co-location of schools, parks, and senior centers to 
promote interactivity between community members of all ages. 

  X 

30.13 Public lands with unique recreational and natural resources shall be maintained 
for public use. 

  X 

30.14 Maintain and/or improve park facilities and programs based on community 
needs assessments to ensure County services are meeting the social, recreational, 
and activity needs of our communities.  

  
X 

30.15 Implement a proactive maintenance program to ensure that park facilities and 
trails are safely maintained for optimum usage.  

  X 

30.16 Prioritize maintenance and necessary improvements at existing park facilities 
over developing new park facilities within each district (this does not preclude 
accepting lands for future park development or acquiring properties for the intent of 

  X 
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preserving open space, scenic areas, natural hazard areas, or cultural/historic areas 
from development). 

30.17 Combine recreation facility improvement projects with other needed facility 
improvements (e.g., ADA improvements with facility hardening, etc.) 

  X 

30.18 Provide facilities and a broad recreational program for all age groups, with 
special considerations for the handicapped, the elderly, and young children. 

  X 

30.19 Prioritize park acquisition and improvements that involve under-represented 
open recreation and healthy living activities (outside the scope of organized sports), 
such as: 

a) Walking and biking trails 

b) Skate/roller blade parks 

c) Dog-friendly parks 

d) Parks that offer camping opportunities 

e) Botanical and community garden parks, pocket and art parks  

f) Equestrian/rodeo arenas  

g) Archery and shooting ranges  

h) ATV and motorized recreation areas  

i) Other types of active and passive recreation that enhance the quality of life for 
visitors and residents 

  

X 

30.20 Support and enhance recreational facilities by developing additional 
recreational offerings in underutilized areas of County properties, such as the 
Pana‘ewa Recreation Complex.  

  
X 

30.21 Continue to improve parks and recreation outreach efforts to ensure program 
and facility information is adequately available, promoted online through accessible 
websites and other mediums, and kept up to date to facilitate maximum community 
participation.. 

  

X 

30.22 Private and public cemeteries shall be compatible with surrounding land uses 
and provided with adequate access and drainage systems 

  X 

Objective 31: Each community has access to healthcare facilities, programs, or community-based care. 

Policies 

31.1 Ensure regular health service assessments identify and address the unique 
needs of the medically underserved population, especially in rural areas.  

  X 

31.2 Partner with government, private and nonprofit agencies, and other 
stakeholders to ensure equitable access to healthcare services.  

  X 
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31.3 Ensure healthy communities through aligned land use and infrastructure 
policies.  

  X 

31.4 Active living considerations should be integrated into the design of communities.    X 

31.5 Advocate to the State to continue the operation of the rural hospitals.    X 

31.6 Support the establishment of centrally located, 24-hour, full-service medical 
facilities, with trauma care, to service rural areas.  

  X 

31.7 Hospitals should be on sites capable of handling moderate expansion of 
facilities. Quiet surroundings, convenient and adequate access, and compatibility 
with adjoining uses shall be required. 

  
X 

31.8 Hospitals shall be served by a public sewerage system or have selfcontained 
sewerage systems.  

  X 

31.9 Ensure that hospitals are sufficiently hardened to remain in effective use 
through natural disasters. 

  X 

31.10 Establish a comprehensive network of health and wellness services.    X 

31.11 Integrate community health concerns in community planning.    X 

31.12 Advocate for programs serving the elderly, disabled, and homeless persons.    X 

31.13 Improve coordination and integration of services.    X 

31.14 Support the establishment of home and community-based services (HCBS) 
that operate consistent with community character.  

  X 

31.15 Increase opportunities and support for home-based care for aging in place.   X 

Discussion: The Proposed Action will not directly impact the goals, objectives and policies outlined in the 
County of Hawaiʻi Draft General Plan relating to public facilities and services. The WWTP and collection system 
will be maintained by the COH-DEM and will provide improved wastewater treatment services to the Nāʻālehu 
community. Educational, recreational, healthcare, and emergency services in the community may indirectly 
benefit from the Proposed Action, but the policies and objectives outlined above will not be impacted by the 
Proposed Action. 

Housing Goal 

Residents have access to adequate and affordable housing to meet the needs of the population and provide 
equitable opportunities for household flexibility and mobility. 

Objective 32 (Diversify and Expand Housing): Increase the number and variety of newly constructed 
housing units for rent and sale that addresses a range of Area Median Income (AMI). 

Policies 
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32.1 County departments shall collaborate to identify and prioritize infrastructure 
requirements and public-private partnerships that support the desired density of 
housing types near mixed-use centers and transit centers in urban areas.  

  
X 

32.2 Incentivize a mix of diverse housing types, including missing middle housing 
and mixed-income communities.  

  X 

32.3 Prioritize new housing including the missing middle in or near mixed-use 
developments, urban growth areas with infrastructure, and near existing and 
proposed transit centers.  

  
X 

32.4 Support experimental housing, energy efficiency, and compact housing 
communities in accordance with HRS 46-15.  

  X 

32.5 Incentivize the use of universal design principles in new construction to create 
physically accessible housing for children, the aging, and those with mobility 
limitations.  

  
X 

32.6 Vacant lands in the urban growth boundary (UGB) should be prioritized for 
residential uses before additional agricultural lands outside the UGB are converted 
into urban uses.  

  
X 

32.7 Incentivize smaller housing options.   X 

Objective 33 (Manage Existing Housing): Monitor, conserve, and improve the existing housing stock. 

Policies 

33.1 Enable data-driven research to support and maintain a housing inventory 
program to monitor existing housing inventory.  

  X 

33.2 Incentivize the use of universal design principles for the rehabilitation of existing 
housing to create physical accessibility for those with mobility limitations.  

  X 

33.3 Encourage the adaptive reuse of non-residential spaces for residential purposes 
in urban growth areas where supporting infrastructure exists.  

  X 

33.4 Identify and support federal, State, and local housing assistance programs to 
rehabilitate existing housing for very low- to moderate-income residents. 

  X 

Objective 34 (Create Housing Affordability): Prioritize providing quality affordable housing for Hawaiʻi’s 
residents. 

Policies 

34.1 Support affordable housing developments for all users including but not limited 
to the following groups: middle-income workforce, elderly, minimum wage workers, 
agriculture workers, individuals with special needs, individuals with disabilities, 
homeless, and retired individuals.  

  

X 

34.2 Support innovative and experimental housing types that address homelessness 
located near services, job centers, and transit hubs, while providing support services 
such as rent assistance.. 

  
X 
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34.3 All affordable housing projects that receive development benefits from the 
County, such as land use/zoning approvals, special approvals (including 201-H), 
conditional uses, and density bonuses, shall be required to maintain the affordable 
rental units for not less than 20 years pursuant to deed restrictions or other 
mechanisms specified in the HCC.  

  

X 

34.4 Reduce the cost and time of processing land use and construction applications, 
particularly for affordable housing projects.  

  X 

34.5 Allow for and apply property tax and land use regulations to incentivize and 
encourage private property owners to provide affordable housing rental units in 
mixed-use and urban areas and to disincentivize the land banking of unimproved 
properties.  

  

X 

34.6 Encourage public agencies and private organizations to participate in federal, 
state, and private programs to provide new and rehabilitated housing and rental 
opportunities for low- and moderate-income households.  

  
X 

34.7 Enable housing programs that implement a land trust strategy for publicly 
owned parcels.  

  X 

34.8 Encourage the development of workforce housing within or near urban growth 
areas and employment centers and require large new developments that create a 
demand for housing to provide affordable workforce housing.  

  
X 

34.9 Enable and encourage the development of affordable retirement communities 
and aging-in-place opportunities that are located near services and activities for 
seniors 

  
X 

Discussion: The Proposed Action will not impact the goals, objectives, and housing outlined in the County of 
Hawaiʻi Draft General Plan relating to housing. The collection system and WWTP will serve the existing C. 
Brewer lots and lots identified for potential future connection. While the Proposed Action will not directly 
impact the objectives and policies related to housing, the facilities shall be designed to accommodate future 
growth and expansion of the Nāʻālehu community.  

Integrated Systems Goal 

We are governed by integrated systems that are efficient, equitable, and organized to facilitate coordination 
and collaboration. 

Objective 35: Increase collaboration and cooperation for efficiency, effectiveness, and responsiveness. 

Policies 

35.1 Maintain and adequately fund County government services at the level 
necessary to be effective.  X   

35.2 Ensure that government attitudes, actions, and services are sensitive to 
community needs and concerns.  X   

35.3 Sufficiently fund, and facilitate the timely preparation, maintenance, and update 
of public policies and plans to guide County programs and regulatory responsibilities.    X 
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35.4 Expand the adoption of technology across all County agencies to achieve 
greater efficiency, accessibility, and accountability to the general public throughout 
government operations.  

  X 

35.5 Continue to seek ways of improving public service through the coordination of 
service and maximizing the use of personnel and facilities.  X   

35.6 Promote alignment and consolidation of State and County functions whenever 
more efficient and effective delivery of government programs and services may be 
achieved.  

  X 

35.7 Collaborate with appropriate State agencies for the provision of public facilities 
to serve the needs of the community X   

Objective 36: Maintain fiscal integrity, responsibility, and efficiency.  

Policies 

36.1 Provide a balanced budget.    X 

36.2 Allocate fiscal resources to efficiently implement the objectives of the General 
Plan in addition to essential government operations.  X   

36.3 Ensure accountability in government operations.    X 

36.4 Calculate the cost of the different County services provided.  X   

36.5 Continue regular review of the County fee and fine schedules.   X 

36.6 Maintain a debt financing plan to schedule bond authorization.    X 

36.7 Leverage multiple sources of funding as part of the Capital Improvement 
Program (CIP).  X   

36.8 Encourage financing tools like Community Facilities Districts (CFD) to help fund 
off-site infrastructure improvements.    X 

36.9 Develop short and long-range capital improvement programs and operating 
budgets for public facilities and services.    X 

36.10 Capital projects shall be analyzed for overlapping scopes.  X   

36.11 Projects involving more than one Department’s assets shall be coordinated to 
define scoping, design, and construction needs.    X 

36.12 Improve the effectiveness of the Capital Improvement Program to maintain 
transparency of the status of all County CIP projects.   X 

Objective 37: Achieve equitable outcomes for County programs, policies, and allocation of resources. 

Policies 
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37.1 Promote policies that actively address and reduce disparate outcomes for 
historically underserved communities.    X 

37.2 Seek equitable distribution of County investments towards promoting 
employment opportunities, infrastructure, and other community benefits.  X   

37.3 Provide resources for County employees to understand and actively advance 
equity solutions within all agencies of County government.   X 

Discussion: The Proposed Action will not directly impact the goals, objectives, and housing outlined in the 
County of Hawaiʻi Draft General Plan relating to integrated systems.  As part of the EID / EA process, identified 
agencies, organizations, and stakeholders will be provided opportunities to comment on and respond to the 
Proposed Action. As such, the Proposed Action, as undertaken by the COH-DEM, shall consider community 
needs and concerns.  

The Proposed Action is anticipated to utilize funding from the Clean Water State Revolving Fund (CWSRF). The 
selection of a preferred alternative will take into account capital costs associate with operation and 
maintenance of the Proposed Action. The August 2023 PER provides an evaluation of costs associated with 
each of the four identified alternatives.   

Economic Goal 

Our economy is diverse, regenerative, and innovative, improving and maintaining the financial 
wellbeing of our residents with a focus to increase local economic opportunities. 

Objective 38:  Improve access at all levels fir education and training. 

Policies 

38.1 Support all levels of and forms of education.    X 

38.2 Support programs and infrastructure that enables employees to telecommute 
or work in satellite locations.  

  X 

38.3 Support apprenticeships and workforce training to strengthen leadership and 
entrepreneurial skillsets and networks.. 

  X 

38.4 Support County apprenticeships, fellowships, and internships to strengthen 
skillsets, networks, and innovation. 

  X 

Objective 39: Increase the growth and health of small businesses. 

Policies 

39.1 Establish Hawaiʻi Island as a business-friendly place.    X 

39.2 Streamline regulatory processes associated with starting and operating a 
business.  

  X 

39.3 Shared workspaces, including certified kitchens and industrial co-work buildings 
shall be supported. 

  X 



 

 

Nāʻālehu Large Capacity Cesspool Closure 
Draft Environmental Information Document /Environmental Assessment 

5-65 

39.4 Initiate and/or support programs to revitalize town centers and increase 
demand for local-serving businesses.  

  X 

39.5 Maintain strong partnerships and effective communication with the business 
community to identify barriers and actions to improve the business climate.  

  X 

39.6 Support creation of shared facilities and resources that can be utilized by 
multiple opportunity clusters, such as creative industries and technical services.  

  X 

39.7 Promote creative industries through collaboration with local artists on the design 
and creation of public, livable spaces.  

  X 

39.8 Support programs and initiatives that encourage manufacturing and support 
Hawaiʻi Island’s small-scale independent manufacturers.  

  X 

39.9 Support business development programs by reducing underwriting risks for the 
private sector such as industrial development bonds, tax abatement, and low-interest 
loan programs.  

  X 

39.10 Support access to capital for small businesses and start-ups.    X 

39.11 Promote the use of the incentives offered by federal and state programs such 
as opportunity zones and enterprise zones partnership programs to attract 
businesses.  

  X 

39.12 Encourage the development of the Technology, Creative, Agribusiness, Health 
and Wellness, and Education targeted sectors. 

  X 

Objective 40: Incorporate resiliency, diversity, and innovation in County programs, plans, and research to 
support healthy economic development and revitalization. 

Policies 

40.1 Increase County resources and actions devoted to strategic planning, 
interagency coordination, training and expertise, and capital improvements.  

  X 

40.2 Capital improvements program shall improve and increase the capacity of 
existing and future commercial and industrial areas.  

  X 

40.3 Maintain a program for updating zoning code to accommodate emerging 
industries and technologies consistent with other goals, objectives, and policies of 
the General Plan.  

  X 

40.4 Support lease terms and extensions on State and DHHL lands that provide 
opportunities to improve or rehabilitate existing commercial and industrial zoned 
areas.  

  X 

40.5 Encourage land uses that allow for small-scale manufacturers in retail 
establishments that enhance and are balanced with the County’s natural, cultural, 
and social environments.  

  X 
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40.6 Maintain plans and programs to foster sustainable business development 
opportunities focusing on regenerative agriculture, green technologies and building, 
innovation and technology, creative industries, and regenerative tourism.  

  X 

40.7 Improve opportunities for multi-modal transit that improve the quality of 
existing job centers.  

  X 

40.8 Provide technological infrastructure that increases the competitiveness of 
businesses and allows them to thrive in all parts of the island.  

  X 

40.9 Expand opportunities for innovation and tech-based businesses.    X 

40.10 Promote a distinctive brand for the island of Hawaiʻi including distinctive, 
regional identities as an entity unique within the State of Hawaiʻi.  

  X 

40.11 Encourage the development of economic opportunities through the utilization 
of byproducts from various industries.  

  X 

40.12 Continue to encourage the research, development, and implementation of 
advanced technologies and processes.  

  X 

40.13 Promote Hawaiʻi Island as a center for natural scientific research.   X 

Discussion: The Proposed Action will not directly impact the goals, objectives, and housing outlined in the 
County of Hawaiʻi Draft General Plan relating to the economy. The Proposed Action is anticipated to create 
short-term jobs during the construction phase and provide long-term operational and maintenance job 
opportunities as the WWTP and collection system become operational.  The Proposed Action will not impact 
educational, local small-business, or research opportunities within the Nāʻālehu community. 

Agriculture and Food Systems Goal 

Agriculture is a robust, diversified sector that achieves food security and includes a broad range of agricultural-
based businesses that highlight value. 

Objective 41:  

Policies 

41.1 Support urban agriculture uses including on-site home occupation sales.    X 

41.2 Support innovative agriculture demonstration projects.    X 

41.3 Assist in the expansion of the agricultural industry through the efficient use of 
productive agricultural lands, capital improvements, and continued cooperation with 
appropriate State and Federal agencies.  

  X 

41.4 Assist in the promotion of Hawaiʻi Island branding for local produce and 
agriculture products.  

  X 

41.5 Collaborate across County departments to engage in food systems planning, 
including the elimination of food deserts.  

  X 
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41.6 Assist in cooperative marketing and distribution endeavors to expand 
opportunities for local agricultural products for the local market as well as for exports.  

  X 

41.7 Explore opportunities and methods to utilize local materials and byproducts 
from agriculture, agroforestry, silviculture, and aquaculture.  

  X 

41.8 Support the research and development of the agriculture technology industry 
in collaboration with agriculture applications to optimize production.  

  X 

41.9 Support regenerative agricultural practices and restoration of traditional 
knowledge and practices that offer multiple benefits, such as by improving 
agriculture and food system waste management that can reduce County greenhouse 
gas (GHG) emissions.  

  X 

41.10 Support the development of private, County, and State agricultural parks to 
make land available and distributed equitably and proximate to infrastructure and 
housing. 

  X 

41.11 Partner with government, private and nonprofit agencies, and other 
stakeholders for programs, training, and building community capacity in the 
promotion of the agricultural industry.  

  X 

41.12 Increase public-private partnerships to develop and support community-based 
food systems.  

  X 

41.13 Support the development of farm labor housing.   X 

Objective 42: Increase interagency coordination, programs, and policy initiatives that improve 
local agriculture infrastructure. 

Policies 

42.1 Support the creation of water cooperatives supported with financial sources, 
such as CFDs. Cooperative users should be responsible for the development, 
maintenance, and repair of agricultural non-potable water systems.  

  X 

42.2 Where the County has replaced surface water sources with groundwater 
sources to meet Safe Drinking Water standards, the County should consider 
repurposing the surface water sources for agricultural use where the allocation is 
supportive of the ecosystem.  

  X 

42.3 Advocate for more flexible and innovative wastewater systems to serve 
agriculture facilities.  

  X 

42.4 Support the adaptive reuse or rehabilitation of existing infrastructure or 
buildings for agricultural processing, including but not limited to the development of 
commercial kitchens, processing, storage, or distribution facilities.  

  X 

42.5 Promote the development of a locally grown building material industry through 
streamlined permitting or building code flexibility.  

  X 

42.6 Support research and development that promotes local produce while removing 
interstate marketing restrictions.  

  X 
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42.7 Encourage the use and optimization of the export capacity of airports and 
harbors for local goods.  

  X 

42.8 Support research and development of viable biofuel projects that will supply 
renewable transportation fuels or power for Hawai‘i Island in ways that are 
community-supported, sustainable, ecologically sound, and complementary to food 
production.  

  X 

42.9 Support the continued operation of the USDA’s Daniel K. Inouye U.S. Pacific 
Basin Agricultural Research Center facility.  

  X 

42.10 Support the development of processing and manufacturing facilities.   X 

Discussion:  The Proposed Action will directly impact the goals, objectives, and housing outlined in the 
County of Hawaiʻi Draft General Plan relating to agriculture and food systems. the proposed WWTP and the 
collection system are located in “not rated” lands which is assigned to developed communities. Construction of 
the collection system within the County roads would not affect agricultural lands.   

Abandonment of the three LCCs would reduce the potential for contamination of groundwater that is used for 
irrigation of agricultural lands. Otherwise, abandonment of the LCCs and the existing wastewater collection 
system would not affect agricultural lands within the affected areas. 

Visitor Industry Goal 

A high quality of life for residents is maintained when a regenerative visitor industry balances the preservation 
of natural and cultural resources with responsible visitation. 

Objective 43:  

Policies 

43.1 Continue to monitor and adopt trends and standards for regenerative tourism.    X 

43.2 County departments should integrate economic development, equity, and 
sustainability outcomes into their annual goals and reports to the Mayor.  

  X 

43.3 Identify partnerships and resources with the visitor industry to ensure balance 
with the social, physical, and economic goals of the County.  

  X 

43.4 Prioritize the maintenance of County properties and establish appropriate 
protocols for protection of wahi pana.  

  X 

43.5 Ensure and expand equitable access to interpretive information about our wahi 
pana.  

  X 

43.6 Support the coordination, collaboration, and improvement in public 
transportation services as well as eco-friendly options.  

  X 

43.7 Support the coordination, collaboration, and improvement of public accessibility 
to natural resources with State agencies and private landowners.  

  X 
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43.8 Support partnerships to evaluate visitor industry impacts, develop mitigation 
strategies, and incorporate educational programs on native Hawaiian and 
community-based pono practices. 

  X 

Objective 44: Increase authentic Hawaiʻi Island visitor experiences. 

Policies 

44.1 Integrate ‘āina based and place-based values into Hawai‘i Island’s identity.    X 

44.2 Strengthen the accessibility of creative industries and Hawaiʻi Island-made 
products such as fashion, food, and the arts to the visitor industry.  

  X 

44.3 Sustain a visitor industry that promotes small business development.    X 

44.4 Encourage eco-tourism and agricultural tourism as regional opportunities.    X 

44.5 The visitor industry shall promote a high quality of life for residents.    X 

44.6 Collaboratively create initiatives and improve existing efforts to provide social 
benefits through transportation, community assets, and housing.  

  X 

44.7 Support the promotion and development of community-based programs, 
festivals, and events that celebrate our communities.  

  X 

44.8 Maintain efforts to continue dialogue among stakeholders and tie ‘āina-based 
and place-based values to Hawai‘i Island’s brand.  

  X 

Environmental Goal 

Our natural and cultural resources are thriving and sustainably managed, preserved, and restored to maintain 
our unique and diverse environment. 

Objective 45: Increase the biodiversity and resilience of native habitats. 

Policies 

45.1 Minimize and mitigate significant impacts, such as degradation, incompatible 
uses, or other threats, to native Hawaiian habitats and public trust resources.  X   

45.2 Strive to improve the health of our island’s forests, watersheds, nearshore 
environments, and coral reefs.    X 

45.3 Encourage the preservation and restoration of natural landscape features, such 
as coral reefs, beaches and dunes, forests, streams, floodplains, and wetlands, or 
aquifer recharge areas that have the inherent capacity to avoid, minimize, or mitigate 
the impacts of climate change.  

X   

45.4 Maintain the shoreline for recreational, cultural, educational, and/or scientific 
uses in a manner that is protective and respectful of resources and is of the maximum 
benefit to the general public.  

X   
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45.5 Increase collaborative efforts to improve coordination to conserve and manage 
wetlands, streams, and watersheds.    X 

45.6 Encourage the preservation of native vegetation during development activities.  X   

45.7 Improve the use of native or non-native plants of cultural or environmental 
importance.  X   

45.8 Prioritize native landscaping for all (CoH) public projects. X   

45.9 Limit the establishment of invasive or alien species.  X   

45.10 Maintain a continuing program to identify and protect exceptional trees, groves 
or stands of tree.    X 

45.11 Encourage and incentivize green belts, tree plantings, and landscape plans 
and designs in urban areas.    X 

45.12 Increase collaborative efforts to create and maintain community forests, food 
forests and other ‘agroforestry’.    X 

45.13 Pursue the acquisition of lands for the protection of natural resources.    X 

45.14 Partner with government, private and nonprofit agencies, and other 
stakeholders to: 

a) Implement the Hawai‘i State Wildlife Action Plan (SWAP) 

b) Better understand and model carrying capacities of the island’s habitats and 
resources 

c) Improve the inventory of forested lands and associated ecosystem services 

d) Encourage the continued identification and inclusion of unique wildlife habitat 
areas of native Hawaiian habitat within the Natural Area Reserve System 

e) Anticipate future habitat migration, especially wetlands and coastal ecosystems 

f) Prioritize quantitative wetland assessment to identify wetlands 

g) Expand native/endemic forest cover 

h) Improve enforcement for illegal activities that harm or degrade endemic 
habitats 

  X 

45.15 Discretionary permit applications shall inventory the following and include 
appropriate mitigation measures of any impacts on the subject property: 

a) Groundwater recharge areas above 3,000 feet elevation  

b) Intact native habitats  

c) Critical habitat areas as identified by federal or state agencies  

X   
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d) Exceptional trees  

e) Historic, archaeological, or cultural sites or properties 

45.16 Any development shall be designed to not adversely impact the following 
resource asset(s):  

a) Rivers, streams, springs, and other naturally flowing surface water bodies  

b) Anchialine pools and estuaries  

c) Shoreline setback areas, beaches, and dunes 

X   

45.17 Maintain shoreline setbacks to:  

a) Protect natural shoreline vegetation;  

b) Protect marine turtle nesting beaches/areas;  

c) Protect water quality;  

d) Protect structures from the effects of long-term sea level rise;  

e) Protect beaches and shorelines from erosion; and  

f) Allow redevelopment of existing waterfront commercial structures consistent 
with the existing community character and preserve overwater views. 

  

X 

45.18 Landscaping and irrigation shall be designed to maximize water use efficiency 
and native plants. X   

Objective 46: Preserve the health of the watersheds by improving water quality and reducing runoff. 

Policies 

46.1 Engage in comprehensive watershed planning to protect all watersheds and 
identify priority watershed areas to develop or complete watershed management 
plans and projects.  

  
X 

46.2 Address water best management practices and implement plans for non-point 
source discharges, such as irrigation flows, agricultural or urban runoff.  X   

46.3 Within mauka areas of high rainfall/fog-drip belt, ground disturbing activities 
such as excessive soil compaction and excessive removal of vegetative cover should 
be minimized and mitigated consistent with management strategies that encourage 
the retention of existing forested and pasture areas, reforestation, minimal coverage 
by impervious surfaces and other strategies that encourage effective infiltration to 
groundwater. 

X   

46.4 Strengthen best management practices for wildfire management (erosion 
reduction, sediment control, fire management, storm water management, and 
natural riparian buffers along perennial and intermittent streams). 

X   
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46.5 Maintain participation in the development and implementation of the Ocean 
Resources Management Plan (ORMP), marine zoning plan(s), Marine Managed Areas 
(MMA’s) or other appropriate tool(s). 

  X 

46.6 Partner with government, private and nonprofit agencies, and other 
stakeholders to:  

a) Implement a comprehensive conservation plan that identifies priority watershed 
areas for habitat restoration and enhancement.  

b) Inventory lands considered necessary for the protection of watersheds, water 
sources and water supplies.  

c) Review and designate forest, river corridors, and watershed areas into the 
conservation district during State land use boundary comprehensive reviews.  

d) Monitor impacts to coral reefs and nearshore environments and address land-
based sources of impacts.  

e) Restore wetlands and riparian corridors to decrease erosion, increase sediment 
management, groundwater infiltration, nutrient/pollutant uptake, soil moisture 
retention, stormwater abatement, and cultural/community connections.  

f) Restore stream flows (volumes) to meet public trust purposes or where 
environmental quality could be improved.  

g) Develop reasonable standards to improve stream and coastal water quality 
monitoring and encourage local communities to develop such projects.  

h) Achieve a net increase in nearshore water quality with more AA designations, 
and/or fewer impaired inland freshwater bodies and impaired marine/coastal 
waterbodies.  

i) Prioritize water quality monitoring activities in areas of existing and potential 
urban growth.  

j) Document pollutant loads for Hawaiʻi Island streams and coastal waters. 

  X 

Objective 47: Increase direct community restoration and collaborative efforts to conserve and nourish the 
island’s biocultural resources. 

Policies 

47.1 Encourage an overall conservation ethic in the use of Hawaii's resources by 
protecting, preserving, and conserving our critical and significant natural resources.    X 

47.2 Foster recognition of the importance and value of the land, air, and water 
resources to Hawaii's people, their cultures, and visitors.  X   

47.3 Integrate progressive strategies incorporating indigenous and contemporary 
knowledge and practices to maintain environmental quality at the highest standards, 
address a changing climate, protect natural resources, and restore ecosystem health 
for the benefit of present and future generations.  

X   
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47.4 Protect the reasonable exercise of customarily and traditionally exercised rights 
of Hawaiians to the extent feasible.  X   

47.5 Promote resource management that is sustainable, responsible, and data 
driven.    X 

47.6 Require the management of natural resources in a manner that fully minimizes 
adverse effects on the environment and depletion of energy and natural resources.  X   

47.7 Ensure that activities authorized or funded by the County do not irretrievably 
damage natural resources.  X   

47.8 Increase public pedestrian access opportunities to scenic places and vistas.    X 

47.9 Increase community stewardship partnerships that focus on management 
responsibilities and promote community education or shared learning.    X 

47.10 Improve Community Planning capacity building efforts toward coordination, 
leadership, effective action, connectivity, and impact.  X   

47.11 Contribute to programs of collection and dissemination of data concerning 
cultural or natural resources.   X 

47.12 Partner with government, private and nonprofit agencies, and other 
stakeholders to:  

a) Protect special areas, structures, and elements that are an integral and 
functional part of Hawaiʻi’s ethnic and cultural heritage.  

b) Identify and protect wahi pana.  

c) Promote the preservation and restoration of significant natural and historic 
resources. 

d) Aid in programmatic education concerning historic sites.  

e) Maintain the shoreline for recreational, cultural, educational, and/or scientific 
uses in a manner that is protective of resources and is of the maximum benefit to 
the public.  

f) Encourage the documentation and preservation of traditional ecological 
knowledge, identifying best management practices for integration. 

  X 

Objective 48: The historical integrity, character, scenic assets, and open spaces of our communities are 
protected, restored, and treated as unique assets with significant social and economic value and managed in 
perpetuity. 

Policies 

48.1 Require both public and private developers of land to provide historical and 
archaeological surveys and cultural assessments, where appropriate, prior to the 
clearing or development of land when there are indications that the land under 
consideration has historical significance.  

X   
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48.2 Public access to significant historic sites and objects shall be acquired, where 
appropriate.  X   

48.3 Encourage the restoration of significant sites on private lands.    X 

48.4 Signs explaining historic sites, buildings and objects shall be in keeping with the 
character of the area or the cultural aspects of the feature.    X 

48.5 Historic Preservation shall represent the full range and diversity of the multi-
cultural heritage of Hawaiʻi Island.    X 

48.6 Maintain an inventory of significant cultural and historic sites and districts 
compatible with that of the State Historic Preservation Division.  X   

48.7 Ensure that projects requiring preservation plans are identified on subdivision 
maps and plan approval site plans.   X 

48.8 The County shall develop a comprehensive management plan for historic and 
cultural resources that are on County owned properties or on properties managed 
by the County.  

  X 

48.9 The County shall use and promote the use of interpretive signage and/or other 
appropriate methods to recognize landscapes, sites, buildings, and objects of 
significant historical and cultural importance.  

  X 

48.10 Maintain the character of County-owned historic structures and bridges, as 
appropriate.    X 

48.11 Outstanding natural or cultural features, such as scenic resources, water 
courses, fine groves of trees, heiau, and historical sites and structures, shall be 
identified and preserved during subdivision. 

X   

Objective 49: Protect, restore, and enhance our communities’ unique scenic character. 

Policies 

49.1 Consider structural setback from major thoroughfares and highways and 
establish development and design guidelines to protect important view planes.  X   

49.2 Preserve transportation corridors that have important scenic, historic, 
recreational, cultural and/or natural resources that enhance the character and scenic 
resources of communities.  

  X 

49.3 Protect the views of areas endowed with natural beauty by carefully considering 
the effects of proposed construction and compatibility during all land use reviews.    X 

49.4 Encourage the design of developments and activities that complement the 
natural beauty of the island.    X 

49.5 Maintain a continuing program to identify and protect viewing sites on the 
island.  X   
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49.6 Preserve and protect significant lava tubes, caves, or other geologic features 
determined to be significant by a governmental agency or plan. X   

Discussion: The Proposed Action will support the goals, objectives and policies outlined in the County of 
Hawaiʻi Draft General Plan relating to the environment. Chapter 4 of this EID / EA discusses the existing 
conditions and potential impacts to the natural, cultural, and historical resources identified in the Project Area. 
Various mitigation measures and BMPs as outlined in Chapter 4 will be implemented to ensure that long-term 
impacts as a result of the Proposed Action are avoided.  

As presented in the EID / EA, two biological surveys have been undertaken in the Project Area. As a result, 
floral and faunal resources in the Project Area are not expected to be impacted by the Proposed Action. The 
DOH initiated consultation with the U.S. Fish and Wildlife Service (FWS) pursuant to Section 7 of the 
Endangered Species Act (See Appendix C). The consultation requested the FWS’ concurrence with the 
determination that the Proposed Action “may affect, but is not likely to adversely affect” federally listed 
species. In a letter dated June 21, 2024, the FWS provided concurrence with this determination. Additionally, 
the FWS provided avoidance and minimizations to be implemented to avoid adverse effects 

Additionally, an archeological inventory survey was completed for the Project Area. The survey identified four 
previously documented and seven newly documented historic properties in the Project Area. In accordance 
with federal regulations (36 CFR 800.5), the results of the AIS are intended to support a future determination 
of "no adverse effect" by the Hawai‘i State Department of Health (DOH) on behalf of the Environmental 
Protection Agency (EPA). Additionally, in accordance with HAR §13-275-7, the Hawai‘i State DOH and County 
of Hawaii Department of Environmental Management (COH-DEM) are expected to determine the project effect 
as “effect, with proposed mitigation commitments.”   

As proposed through the AIS, the identified properties have been thoroughly documented mitigating any 
possible effects which no further work being proposed. Although historic properties have been determined to 
require no further work, the County will consider further communication and coordination with identified 
stakeholders to develop feasible and reasonable accommodations on either preserving historic properties or 
alternatives that integrate the broader preservation goals of the Waikapuna property.     

 
5.2.2 General Plan Land Use Pattern Allocation Guide and Zoning 
The General Plan Land Use Pattern Allocation Guide Map (LUPAG) delineates broad-brush 
boundaries that are graphic expressions of the General Plan policies, particularly those relating to 
land uses.  The land use pattern in a broad, flexible design intended to guide the direction and 
quality of future developments in a coordinated and rational manner.  These maps delineate a 
number of land use categories for each area. 

Discussion: 

The General Plan Land Use Pattern Allocation Guide (LUPAG) designation for the project 
area includes Single-Family Residential District, Village Commercial District, Limited 
Industrial District, Multiple-Family Residential District, Agricultural District, and Open 
District designations. The existing and proposed use of the project area is consistent with 
the current LUPAG designation. The existing and proposed use of the project area is a 
permitted use for areas within the County zoning districts. 

5.2.3 Kaʻū Community Development Plan 
The County of Hawai‘i General Plan calls for the preparation of community development plans 
(CDPs) “to translate the broad General Plan statement to specific actions as they apply to specific 
geographical areas.” The Ka’ū CDP is one of nine CDPs for Hawai‘i County. In October 2017, the 
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Ka‘ū CDP was adopted as Ordinance No. 2017-66. The purpose of CDPs is to implement the broad 
goals within the General Plan on a regional basis and to translate the broad General Plan 
statements into specific actions. CDPs are the forum for community input into managing growth 
and coordinating the delivery of government services to the community. CDPs designate detailed 
development patterns and direct physical development and public improvements by detailing land 
use policies and infrastructure priorities.  

The CDP Land Use Policies are designed to preserve the preferred future settlement pattern and 
achieve the Community Objectives as Ka‘ū grows. There are Land Use Policies designed to protect 
coastal areas, agricultural lands, mauka forests, scenic areas, sensitive ecosystems, cultural 
resources, and public access. 

The Proposed Action is consistent with land use policies as the improvements are designed to 
serve the designated areas shown in the Land Use Policy map which classifies the Project Area 
as primarily low and medium density urban. The WWTP will partially be constructed within lands 
classified as extensive agriculture. The collection system and the wastewater treatment and 
disposal facility will be consistent with the policy related to infill of commercial development within 
the Nāʻālehu community. The collection system improvements are consistent with the policy to 
maintain the community character as the improvements will retain the existing pavement, 
including retention of streets, shoulders, and drainage systems.  

The collection system will be consistent with the CDPs policies which prioritize improvements in 
infrastructure, facilities, and services as the improvements for the Proposed Action been designed 
not to preclude expansion to accommodate the Nāʻālehu  community. Similarly, the wastewater 
treatment and disposal facility has been designed not to preclude expansion to accommodate the 
future needs of the Pāhala community. Future subdivisions would be accommodated, as capacity 
allows, on a first-come, first-served basis. 

5.2.4 County of Hawai‘i Special Management Area 
Pursuant to the Hawai‘i CZM Program, HRS Chapter 205A, the counties have enacted ordinances 
establishing Special Management Areas (SMAs) that are in close proximity to the shoreline. Any 
“development” within the SMA requires an SMA Use permit administered by the County of Hawai‘i 
Planning Department. Through the SMA permit system, the County assesses and regulates 
developments proposed for areas located within the SMA. The Proposed Action is located within 
the Nāʻālehu community which lies about two miles from the shoreline area and is not located 
within an SMA. As such, the project will not be subject to the requirements of an SMA Use permit. 

5.3 List of Permits and Approvals 
State of Hawaiʻi Department of Health 

• Approval to Construct 
• Approval to Use 
• National Pollutant Discharge Elimination System Construction Stormwater Permit 
• Underground Injection Well Abandonment 
• Noise Permit 
• Noise Variance (only if required) 
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County of Hawaiʻi 

• Special Permit
• Plan Approval
• Grading Permit
• Building Permit
• Electrical Permit
• Plumbing Permits
• Fence Permit
• Sign Permit (only if required)
• Permit to Work Within County Right-of-Way
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6. Legal Framework and Regulatory Authorities 

As previously described, the County may use Clean Water State Revolving Fund (CWSRF) Program 
for construction of the Nā‘ālehu Large Capacity Closure project. Since the State Revolving Fund 
receives annual funding from EPA, the National Environmental Policy Act (NEPA) of 1969, as 
amended (42 U.S.C. §§ 4321 – 4347), requires a federal agency proposing to undertake a project 
to consider the potential environmental impacts of the proposed project. Use of federal funds for 
a project is among the criteria set forth in NEPA that require preparation of environmental review 
documentation under NEPA and procedural requirements at 40 Code of Federal Regulations (CFR) 
Parts 1500-1508 (Council on Environmental Quality (CEQ) regulations), and 40 CFR Part 6 (U.S. 
Environmental Protection Agency (EPA) regulations). This EID / EA has been prepared under 
these guidelines.  

The following regulatory requirements apply to this EID / EA and to federal cross cutting 
regulations necessary for compliance with the CWSRF program. 
 
6.1 National Environmental Policy Act (NEPA) of 1969 (as Amended) 

NEPA was passed in 1969 “to assure that all branches of government give proper consideration 
to the environment prior to undertaking any major federal action that significantly affects the 
environment.” NEPA requires all federal agencies to prepare Environmental Information 
Documents (EIDs), Environmental Assessments (EA) and/or Environmental Impact Statements 
(EISs) to assess environmental impacts from project alternatives. 
 
The purpose of NEPA is “to declare a national policy which will encourage productive and 
enjoyable harmony between man and his environment; to promote efforts which will prevent or 
eliminate damage to the environment and biosphere and stimulate the health and welfare of man, 
to enrich the understanding of the ecological systems and natural resources important to the 
Nation; and to establish a Council on Environmental Quality,” Sec. 2 [42 USC § 4321]. 
 
According to NEPA, it is the continuing responsibility of the federal government to use all 
practicable means, consistent with other essential considerations of national policy, to improve 
and coordinate federal plans, functions, programs, and resources. NEPA, as amended in 1970, 
requires federal agencies to: (a) utilize a systematic, interdisciplinary approach which will ensure 
the integrated use of the natural and social sciences and the environmental design arts in planning 
and in decision making which may have an impact on man’s environment; (b) identify and develop 
methods and procedures, in consultation with the Council on Environmental Quality established 
by Title II of this Act, which will ensure that presently un-quantifies environmental amenities and 
values may be given appropriate consideration in decision-making along with economic and 
technical considerations; and (c) include in every recommendation a detailed statement on the 
environmental impact of the Proposed Action; any adverse environmental effects which cannot 
be avoided should the proposal be implemented; alternatives to the Proposed Action; the 
relationship between local short-term uses of man’s environment and the maintenance and 
enhancement of long-term productivity, and; any irreversible and irretrievable commitments of 
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resources which would be involved in the Proposed Action should it be implemented, Sec. 102 
[42 USC § 4332]. 
 
This project may be funded by federal funds provided by U.S. Environmental Protection Agency 
(EPA) through the State of Hawai‘i's Clean Water State Revolving Fund (CWSRF) Program. As 
such, the State of Hawai‘i Department of Health (DOH) must conduct an environmental review of 
projects funded under the CWSRF as required under the Code of Federal Regulations (CFR), using 
the EPA-approved State Environmental Review Process. In addition, the State must comply with 
the federal cross-cutting authorities set forth in 40 CFR § 35.3145 for the CWSRF.  
 
The CWSRF requirements are set forth as “cross cutters” described as follows.  
 
In addition to the cross cutters required by the EPA-approved State Environmental Review 
Process, EPA guidance for conducting environmental reviews, and the Clean Water Act have been 
included.  
 
6.2 Archaeological and Historic Preservation Act (54 U.S.C. § 312502)  

The Archaeological and Historic Preservation Act (AHPA), also known as the Archaeological 
Recovery Act and the Moss-Bennett bill, was passed and signed into law in 1974. It amended and 
expanded the Reservoir Salvage Act of 1960. The AHPA built upon the national policy, set out in 
the Historic Sites Act of 1935, "to provide for the preservation of historic American sites, buildings, 
objects, and antiquities of national significance." The AHPA expanded the policy by focusing 
attention on significant resources and data but does not require that they be shown to be of 
"national" significance. The AHPA required that federal agencies provide for "...the preservation 
of historical and archeological data (including relics and specimens) which might otherwise be 
irreparably lost or destroyed as the result of...any alteration of the terrain caused as a result of 
any Federal construction project of federally licensed activity or program.”  
 
54 United States Code (U.S.C.) § 312502 (a)(1) states: “When any Federal agency finds, or is 
notified, in writing, by an appropriate historical or archeological authority, that its activities in 
connection with any Federal construction project or federally licensed project, activity, or program 
may cause irreparable loss or destruction of significant scientific, prehistorical, historical, or 
archeological data, the agency shall notify the Secretary, in writing, and shall provide the 
Secretary with appropriate information concerning the project, program, or activity.”  
 
54 U.S.C. § 312502 (b)(1) states: “When any Federal agency provides financial assistance by 
loan, grant, or otherwise to any private person, association, or public entity, the Secretary, if the 
Secretary determines that significant scientific, prehistorical, historical, or archeological data 
might be irrevocably lost or destroyed, may, with funds appropriated expressly for this purpose- 
 

(A) Conduct, with the consent of all persons, associations, or public entities having a legal 
interest in the property, a survey of the affected site; and  

(B) Undertake the recovery, protection, and preservation of the data (including analysis and 
publication).”  
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As discussed in Section 4.7 of this EA / EID,   a Draft AIS Report was completed by Cultural 
Surveys Hawaiʻi in May 2024. The AIS is was designed to be compliant with both Federal and 
Hawai‘i State environmental and historic preservation review legislation. The AIS was conducted 
to assess any historic properties for integrity and site significance in accordance with HAR §13-
275-6. This report is also intended to support any project-related historic preservation 
consultation with consulting parties, such as state and county agencies and interested Native 
Hawaiian Organizations (NHOs) and community groups, if applicable. 
 
The AIS identified four previously documented and seven newly documented historic properties 
in the Project Area. In accordance with federal regulations (36 CFR 800.5), the AIS results support 
the determination made by the Hawaiʻi State DOH on behalf of the EPA of “no adverse effect.” In 
accordance with HAR §13-275-7, the Hawai‘i State DOH and COH-DEM have determined the 
project effect is “effect, with proposed mitigation commitments.”  As stated in the AIS, the 
identified sites have been fully documented, mitigating any potential effect, and no further work 
is recommended. 
 
Although historic properties have been determined to require no further work, the County will 
consider further communication and coordination with identified stakeholders to develop feasible 
and reasonable accommodations on either preserving historic properties or alternatives that 
integrate the broader preservation goals of the Waikapuna property.     
 
Archaeological monitoring is recommended during all project ground-disturbing activities to 
facilitate identification for information purposes, especially of any subsurface lava tubes that may 
contain historic properties. Archaeological monitoring will proceed under an archaeological 
monitoring plan that meets the requirements of HAR §13-279-4, which will be submitted to the 
SHPD for review and acceptance prior to project initiation.  
 
The contract drawings will state that, should archaeological sites such as walls, platforms, 
pavements or mounds, or remains such as artifacts, burials, concentrations of shell or charcoal 
be encountered during construction activities, work shall cease immediately and the find shall be 
protected from further damage. The contractor shall immediately contact the State Historic 
Preservation Division (SHPD), who will assess the significance of the find and recommend an 
appropriate mitigation measure, if necessary. 
 
In addition to the AIS, the County is obligated to comply with the National Historic Preservation 
Act (NHPA). On June 3, 2024 the DOH, on behalf of the County, initiated consultation for this 
project in accordance with Section 106 of the NHPA. Consultation letters were sent to various 
Native Hawaiian Organizations inviting comments from organizations that may attach religious or 
cultural significance to properties affected by the proposed actions. NHPA Section 106 
consultation correspondence can be found in Appendix F of this EA / EID. The SHPD has not yet 
responded to the consultation request. As such, any future consultation with the SHPD shall be 
incorporated into the Final EID / EA. 
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6.3 Bald and Golden Eagle Protection Act (16 U.S.C. § 668-668c)  

The Bald Eagle Protection Act (16 U.S.C. § 668-668c) prohibits any act to take, possess, sell, 
purchase, barter, offer to sell, purchase or barter, transport, export or import, at any time or in 
any manner any bald eagle commonly known as the American eagle or any golden eagle, alive 
or dead, or any part, nest, or egg thereof of the foregoing eagles.  
 
No bald or golden eagles are found in Hawai‘i.  
 
6.4 Clean Air Act (42 U.S.C. § 7401 et seq.)  

Over the years, there has been a series of legislations affecting air quality and a number of 
amendments adopted related to air quality. The Air Pollution Control Act of 1955 was the first 
federal legislation involving air pollution and was followed by the Clean Air Acts of 1963 and 1970. 
The Clean Air Act of 1970 (1970 CAA, 42 U.S.C. § 7401 et seq.) authorized the development of 
comprehensive federal and state regulations to limit emissions from both stationary (industrial) 
sources and mobile sources.  
 
The 1970 CAA set forth four major regulatory programs affecting stationary sources: the National 
Ambient Air Quality Standards (NAAQS), State Implementation Plans (SIPs), New Source 
Performance Standards, and National Emission Standards for Hazardous Air Pollutants. In Hawai‘i, 
the DOH, Clean Air Branch, Air Quality program is defined by Hawai‘i Administrative Rules (HAR) 
11-60.1 and serves as the SIP approved by EPA.  
 
The State DOH maintains 10 air monitoring stations on the island of Hawai‘i. Established in 2007, 
the DOH maintains a monitoring station on the grounds of the N Elementary School to monitor 
SO2 and PM2.5 (in terms of micrograms per cubic meter (μg/m3)) from emissions from volcanic 
activities.  
 
The quality of air in the general Nā‘ālehu area is considered "Good" due to the typical flow of 
fairly constant northeasterly trade winds that disperse pollutants seaward. The rural nature of the 
Nā‘ālehu area has no major stationary sources of air pollution. Existing sources of air pollution 
are emissions from motor vehicles traveling along Māmalahoa Highway and on the streets in the 
community; the low level of vehicle traffic tends to limit mobile sources of emissions.  
 
Potential short-term effects from dust and exhaust due to construction activities will be minimized 
with BMPs such as water sprinkling and proper equipment maintenance. No long-term impacts 
on air quality resulting from operation of the collection system, the wastewater treatment and 
disposal facility, or the IWS are anticipated.  
 
The DOH operates a network of air quality monitoring stations at various locations around the 
State. In September 2023, the DOH issued the Annual Summary 2022 Air Quality Data report 
(the most recent report) which provides the results from the network of air quality monitoring 
stations. The DOH maintains a monitoring station on the grounds of the Nāʻālehu. Established 
August 2007, the station was placed to monitor SO2 and PM2.5 from volcanic emissions. In 2022, 
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Hawai‘i was in attainment of the state annual SO2 standard. In 2015, Hawai‘i was in attainment 
with the annual NAAQS for particulate matter with a diameter of 2.5 micrometers or less (PM2.5).  
 
Volcanic eruptions are considered natural events and therefore EPA may exclude the exceedances 
of the 1-hour NAAQS from attainment determinations.  
 
Potential short-term effects from dust and exhaust due to construction activities will be minimized 
with BMPs such as water sprinkling and proper equipment maintenance. No long-term impacts 
on air quality resulting from operation of the collection system, the wastewater treatment and 
disposal facility, or the IWS are anticipated.  
 
6.5 Coastal Barrier Resources Act (16 U.S.C. § 3501)  

In 1982, Congress passed the Coastal Barrier Resources Act (CBRA) (16 U.S.C. § 3501) to 
minimize the loss of human life; wasteful expenditure of federal revenues; and the damage to 
fish, wildlife, and other natural resources associated with the coastal barriers along the Atlantic 
and Gulf coasts and along the Great Lakes by restricting future federal expenditures and financial 
assistance which have the effect of encouraging development of coastal barriers, such as federal 
flood insurance through the National Flood Insurance Program.  
 
The Coastal Barrier Resources Reauthorization Act of 2000 reauthorized the CBRA and directed 
the U.S. Fish and Wildlife Service (FWS) to complete a Digital Mapping Pilot Project that includes 
digitally produced draft maps for up to 75 John H. Chafee Coastal Barrier Resources System 
(CBRS) areas and a report to Congress that describes the feasibility and costs for completing 
digital maps for all CBRS areas.  
 
Based on its location, the CBRA is not applicable to Hawai‘i.  
 
6.6 Coastal Zone Management Act (16 U.S.C. § 1451)  

The Coastal Zone Management Act of 1972 (CZMA) (16 U.S.C §§ 1451-1464) was passed to 
establish a national policy to preserve, protect, develop, and where possible, restore or enhance, 
the resources of the Nation's coastal zone for this and succeeding generations and to encourage 
coastal states to develop and implement coastal zone management (CZM) programs. Each federal 
agency activity within or outside the coastal zone that affects any land or water use or natural 
resource of the coastal zone shall be carried out in a manner which is consistent to the maximum 
extent practicable with the enforceable policies of approved state management programs. Each 
federal agency carrying out an activity subject to the Act shall provide a consistency determination 
to the relevant state agency designated under § 1455(d)(6) of this title at the earliest practicable 
time.  
 
In 1977, Hawai‘i enacted HRS 205A (Coastal Zone Management). The CZM area encompasses 
the entire state, including all marine waters seaward to the extent of the state’s police power and 
management authority, including the 12-mile U.S. territorial sea and all archipelagic waters. The 
objective and policies of the CZM Program and the Proposed Action’s conformance are detailed 
in Table 6-1 below: 
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Table 6-1 Hawai‘i Coastal Zone Management Act S NS N/A 
Recreational Resources 
Objective: Provide coastal recreational opportunities accessible to the public. 
Policies: 

(A) Improve coordination and funding of coastal recreational planning and 
management; and   X 

(B) Provide adequate, accessible, and diverse recreational opportunities in the 
coastal zone management area by:   X 

i. Protecting coastal resources uniquely suited for recreational 
activities that cannot be provided in other areas;   X 

ii. Requiring restoration of coastal resources that have significant 
recreational and ecosystem value including, but not limited to, coral 
reefs, surfing sites, fishponds, sand beaches, and coastal dune, 
when these resources will be unavoidably damaged by 
development; or requiring reasonable monetary compensation to 
the State for recreation when restoration is not feasible or 
desirable; 

  X 

iii. Providing and managing adequate public access, consistent with 
conservation of natural resources, to and along shorelines with 
recreational value; 

  X 

iv. Providing an adequate supply of shoreline parks and other 
recreational facilities suitable public recreation;   X 

v. 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; 

  X 

vi. Adopting water quality standards and regulating point and nonpoint 
sources of pollution to protect, and where feasible, restore the 
recreational value of coastal waters; 

  X 

vii. Developing new shoreline recreational opportunities, where 
appropriate, such as artificial lagoons, artificial beaches, and 
artificial reefs for surfing and fishing; and 

  X 

viii. 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. 

  X 

Discussion: All project locations are at least 2 miles from the shoreline and, as such, the Proposed Action will 
not affect coastal recreational resources under any of the Proposed Alternatives. 
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:  

(A) Identify and analyze significant archaeological resources; X   
(B) Maximize information retention through preservation of remains and artifacts 

or salvage operations; and   X 

(C) Support state goals for protection, restoration, interpretation, and display of 
historic resources.   X 

Discussion: All project locations are at least 2 miles from the shoreline and, as such, the Proposed Action will 
not affect coastal historic resources under any of the Proposed Alternatives. 
Scenic and Open Space Resources 
Objective: Protect, preserve, and, where desirable, restore or improve the quality of coastal scenic and open 
space resources. 
Policies: 

(A) Identify valued scenic resources in the coastal zone management area;   X 
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Table 6-1 Hawai‘i Coastal Zone Management Act S NS N/A 
(B) Ensure that new developments are compatible with their visual environment 

by designing and locating those developments to minimize the alteration of 
natural landforms and existing public views to and along the shoreline; 

  X 

(C) Preserve, maintain, and, where desirable, improve and restore shoreline 
open space and scenic resources; and   X 

(D) Encourage those developments that are not coastal dependent to locate in 
inland areas.   X 

Discussion: All project locations are at least 2 miles from the shoreline and, as such, the Proposed Action will 
not affect coastal recreational resources under any of the Proposed Alternatives. 
Coastal Ecosystems 
Objective: Protect valuable coastal ecosystems, including reefs, beaches, and coastal dunes, from disruption and 
minimize adverse impacts on all coastal ecosystems. 
Policies: 

(A) Exercise an overall conservation ethic, and practice stewardship in the 
protection, use, and development of marine and coastal resources;   X 

(B) Improve the technical basis for natural resource management;   X 
(C) Preserve valuable coastal ecosystems, of significant biological or economic 

importance, including reefs, beaches, and dunes;   X 

(D) 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 

  X 

(E) 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. 

X   

Discussion: All project locations are at least 2 miles from the shoreline and, as such, the Proposed Action will 
not affect coastal recreational resources under any of the Proposed Alternatives. 
Economic Uses 
Objective: Provide public or private facilities and improvements important to the State's economy in suitable 
locations. 
Policies: 
(A)  Concentrate coastal dependent development in appropriate areas;   X 
(B)  Ensure that coastal dependent development and coastal related development are 
located, designed, and constructed to minimize exposure to coastal hazards and 
adverse social, visual, and environmental impacts in the coastal zone management 
area; and 

  X 

(C)  Direct the location and expansion of coastal developments to areas designated 
and used for such developments and permit reasonable long-term growth at those 
areas, and permit coastal development outside of presently designated areas when: 

  X 

i. Use of presently designated locations is not feasible;   X 
ii. Adverse environmental effects and risks from coastal hazards are 
minimized; and 

  X 

iii. The development is important to the State's economy;   X 
Discussion: All project locations are at least 2 miles from the shoreline and, as such, the Proposed Action will 
not affect coastal recreational resources under any of the Proposed Alternatives. 
Coastal Hazards 
Objective: Reduce hazard to life and property from coastal hazards. 
Policies: 

(A) Develop and communicate adequate information about the risks of coastal 
hazards;   X 

(B) Control development, including planning and zoning control, in areas subject 
to coastal hazards;   X 

(C) Ensure that developments comply with requirements of the National Flood 
Insurance Program; and X   
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Table 6-1 Hawai‘i Coastal Zone Management Act S NS N/A 
(D) Prevent coastal flooding from inland projects.   X 

Discussion: All project locations are at least 2 miles from the shoreline and at least 600 feet above mean sea 
level (msl). Based on the location, the Proposed Action will not be subject to (and will not exacerbate) coastal 
hazards and do not include improvements related to tsunami, storm waves, stream flooding erosion, subsidence, 
and pollution under any of the Proposed Alternatives.  
Managing Development 
Objective: Improve the development review process, communication, and public participation in the management 
of coastal resources and hazards. 
Policies: 

(A) Use, implement, and enforce existing law effectively to the maximum extent 
possible in managing present and future coastal zone development;   X 

(B) Facilitate timely processing of applications for development permits and 
resolve overlapping or conflicting permit requirements; and   X 

(C) 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. 

X   

Discussion:  A total of five community outreach sessions to discuss the Revised AOC were conducted in the 
Pahala and Naalehu communities between March 2022 and September 2023.  In late October 2023, public 
preference surveys to gather input on the four feasible options were mailed out to 194 lot owners in the LCC 
closure area. A public meeting was held November 16, at the Nā‘ālehu Community Center to engage with the 
public to solicit feedback on the options explored in the PER, and to provide a general overview of the EID being 
prepared. A second round of surveys was mailed out to owners of affected lots in February 2024.  A semi-annual 
community informational meeting was held on February 29, 2024 in Pāhala and the next semi-annual community 
informational meeting will be held in August 2024 in Nā‘ālehu. 
 
The Project Area is located at least 2 miles from the coast, at least 600 feet above msl, and do not involve 
management of coastal resources and hazards under any of the Proposed Alternatives.  
Public Participation 
Objective: Stimulate public awareness, education, and participation in coastal management. 
Policies:  

(A) Promote public involvement in coastal zone management processes;   X 
(B) 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 

  X 

(C) Organize workshops, policy dialogues, and site-specific mitigation to respond 
to coastal issues and conflicts.   X 

Discussion:  A total of five community outreach sessions to discuss the Revised AOC were conducted in the 
Pahala and Naalehu communities between March 2022 and September 2023.  In late October 2023, public 
preference surveys to gather input on the four feasible options were mailed out to 194 lot owners in the LCC 
closure area. A public meeting was held November 16, at the Nā‘ālehu Community Center to engage with the 
public to solicit feedback on the options explored in the PER, and to provide a general overview of the EID being 
prepared. A second round of surveys was mailed out to owners of affected lots in February 2024.  A semi-annual 
community informational meeting was held on February 29, 2024 in Pāhala and the next semi-annual community 
informational meeting will be held in August 2024 in Nā‘ālehu. 
Beach Protection and Coastal Dune Protection 
Objective: (A) Protect beaches and coastal dunes for; 

i. Public and recreation; 
ii. The benefit of coastal ecosystems 
iii. Use as natural buffers against coastal hazards; and, 
iv. Coordinate and fund beach management and protection.  

Policies:  
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Table 6-1 Hawai‘i Coastal Zone Management Act S NS N/A 
(A) 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; 

  X 

(B) Prohibit construction of private shoreline hardening structures including 
seawalls and revetments, at sites having sand beaches and at site where 
shoreline hardening structures interfere with existing recreational and 
waterline activities; and 

  X 

(C) Minimize the construction of public shoreline hardening structures including 
seawalls and revetments, at sites having sand beaches and at sites where 
shoreline hardening structures interfere with existing recreational and 
waterline activities; 

  X 

(D) Minimize grading of and damage to coastal dunes;   X 
(E) 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 

  X 

(F) 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. 

  X 

Discussion: All project locations are at least 2 miles from the shoreline. The Proposed Action does not include 
improvements that would affect public use of beaches under any of the Proposed Alternatives.  
Marine and Coastal Resources 
Objective: Promote the protection, use, and development of marine and coastal resources to assure their 
sustainability. 
Policies: 

(A) Ensure that the use and development of marine and coastal resources are 
ecologically and environmentally sound and economically beneficial;   X 

(B) Coordinate the management of marine and coastal resources and activities 
to improve effectiveness and efficiency;   X 

(C) 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; 

  X 

(D) Promote research, study, and understanding of ocean and coastal processes, 
impacts of climate change, marine life, and other ocean resources in order 
to acquire and inventory information necessary to understand how coastal 
development activities relate to and impact ocean and coastal resources; and 

  X 

(E) Encourage research and development of new, innovative technologies for 
exploring, using, or protecting marine and coastal resources.   X 

Discussion: All project locations are at least 2 miles from the shoreline. The Proposed Action does not include 
improvements that would affect development of marine and coastal resources under any of the Proposed 
Alternatives. 

  
6.7 Endangered Species Act (16 U.S.C. § 1531)  

On December 28, 1973, the Endangered Species Act (16 U.S.C. § 1531) was passed and, over 
the years, has been amended a number of times. The stated purpose of the original Act was to 
provide a means whereby the ecosystems upon which endangered species and threatened 
species depend may be conserved, to provide a program for the conservation of such endangered 
species and threatened species, and to take such steps as may be appropriate to achieve the 
purposes of various related treaties and conventions. The provisions of the Act are administered 
by the FWS and the National Oceanic and Atmospheric Administration (NOAA), National Marine 
Fisheries Service (NMFS). The FWS has primary responsibility for terrestrial and freshwater 
organisms, while NOAA/NMFS is mainly responsible for marine wildlife.  
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Section 7 of the Act, Interagency Cooperation (16 U.S.C. § 1536), states each federal agency 
shall, in consultation with and with the assistance of the Secretary of the Interior, ensure that 
any action authorized, funded, or carried out by such agency (an "agency action") is not likely to 
jeopardize the continued existence of any endangered species or threatened species or result in 
the destruction or adverse modification of habitat of such species which is determined, after 
consultation as appropriate with affected states, to be critical, unless such agency has been 
granted an exemption for such action.  
 
As discussed in Section 4.6 of this EA/ EID, two biological surveys were conducted on the 
sites:  one in 2012 and one in 2021; both surveys were conducted by AECOS Inc. (AECOS, 
2021).  During the botanical, avian, and mammalian resources surveys no listed or proposed-for-
listing species under federal statutes was recorded. The assessment observed avian diversity and 
densities present within the Project Area and its surrounding vicinity. 
 
Based on the findings of the botanical and biological field surveys, construction activities 
associated with the new collection system and wastewater treatment and disposal facility are not 
anticipated to result in adverse impacts to botanical and faunal resources in the Nā‘ālehu 
area.  Mitigation measures and BMPs as recommended by the FWS and AECOS will be 
implemented during construction and following build out to ensure that the project minimizes all 
impacts to listed species to the maximum extent practicable. 
 
On May 31, 2024, the DOH initiated consultation with the U.S. Fish and Wildlife Service (FWS) 
pursuant to Section 7 of the Endangered Species Act (See Appendix C). The consultation 
requested the FWS’ concurrence with the determination that the Proposed Action “may affect, 
but is not likely to adversely affect” federally listed species. In a letter dated June 21, 2024, the 
FWS provided concurrence with this determination. Additionally, the FWS provided avoidance and 
minimizations to be implemented to avoid adverse effects (See Appendix D). 
 
6.8 Environmental Justice Executive Order 12898   

Executive Order 12898, Environmental Justice (full title Federal Actions to Address Environmental 
Justice to Minority and Low Income Populations), was signed on February 11, 1994. The intent 
of Executive Order 12898 is to avoid disproportionately high adverse human health or 
environmental effects of projects on minority and low income populations. Executive Order 12898 
also requires federal agencies to ensure that minority and low-income communities have 
adequate access to public information related to health and the environment.  
 
The 2022 American Community Survey (ACS) (5-Year Estimates) is the most recent information 
related to socioeconomic conditions in the state and County. The 2022 ACS includes Hawai‘i 
Geographic Area Profiles – Census Designated Places: Neighbor Islands. The ACS noted it is the 
Census Bureau's Population Estimates Program that produces and disseminates the official 
estimates of the population for the nation, states, counties, cities and towns and estimates of 
housing units for states and counties.  
For purposes of this assessment, and to correspond with the available ACS demographic 
characteristics data, “low income” is defined as having a household income of less than $24,999; 
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“minority” is defined as any race population other than White; and “children” is defined as the 
“Under 5 to 19” age category.  
 
The Project Area is located within the Nā‘ālehu Census Designated Place (CDP). The 2022 
American Community Survey (ACS) was reviewed for the Nā‘ālehu CDP and Hawai‘i County in 
Section 4.14 of the EA.  
 
6.9 Farmland Protection Policy Act (7 U.S.C. § 4201)  

The Agriculture and Food Act was passed in 1981 and contained the Farmland Protection Policy 
Act (FPPA) (7 U.S.C. § 4201). The stated purposes of the FPPA are to: 1) minimize the extent to 
which federal programs contribute to the unnecessary and irreversible conversion of farmland to 
nonagricultural uses; and 2) assure that federal programs are administered in a manner that, to 
the extent practicable, will be compatible with state, unit of local government, and private 
programs and policies to protect farmland. “Farmland” subject to FPPA requirements does not 
have to be currently used for cropland.  
 
The FPPA is administered by the U.S. Department of Agriculture (USDA), National Resources 
Conservation Service (NRCS). “Farmland”, as used in the FPPA, includes prime farmland, unique 
farmland, and land of statewide or local importance, as defined by the State of Hawai‘i 
Department of Agriculture.  
 
Per the Agricultural Lands of Importance to the State of Hawai‘i (ALISH) Classification System, all 
Project locations are located in “not rated” lands which is assigned to developed communities. 
Construction of the collection system within the County roads would not affect agricultural lands.   
 
6.10 Fish and Wildlife Coordination Act (16 U.S.C § 661)  

The Fish and Wildlife Coordination Act (16 U.S.C § 661), enacted on March 10, 1934, was 
amended on August 12, 1958. The purpose of the Act is to recognize the vital contribution of 
wildlife resources to the Nation, the increasing public interest and significance, and to provide 
that wildlife conservation shall receive equal consideration and be coordinated with other features 
of water-resource development programs through the effectual and harmonious planning, 
development, maintenance, and coordination of wildlife conservation. The Act defines wildlife and 
wildlife resources as birds, fishes, mammals and all other classes of wild animals, and all types of 
aquatics and land vegetation upon which wildlife is dependent (16 U.S.C. § 666b).  
 
The Secretary of the Interior is authorized (1) to provide assistance to, and cooperate with, 
federal, state, and public or private agencies and organizations in the development, protection, 
rearing, and stocking of all species of wildlife, and their habitat; in controlling losses of the from 
disease or other causes; in minimizing damages from overabundant species; and in providing 
public shooting and fishing areas, including easements across public lands; (2) to make surveys 
and investigations of the wildlife of the public domain, including lands and waters acquired or 
controlled by any agency; and (3) to accept donations of land and contributions of funds in 
furtherance of the purposes of the Act.  
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Specifically, the Act states that “whenever the waters of any stream or other body of water are 
proposed or authorized to be impounded, diverted, the channel deepened, or the stream or other 
body of water otherwise controlled or modified for any purpose whatever, including navigation 
and drainage, by any department or agency of the United States, or by any public or private 
agency under Federal permit or license, such department or agency first shall consult with the 
United States Fish and Wildlife Service” (16 U.S.C. § 662(a)). The consultation may result in a 
report of recommendations by FWS that should be adopted to prevent the loss of or damage to 
wildlife resources. The provisions of the Act do not apply to impoundments of water less than 10 
acres.  
 
The Proposed Action does not include any impoundment of water and therefore a Fish and Wildlife 
Coordination Act review and/or consultation pursuant to 16 U.S.C. § 662 is not required under 
any of the Proposed Alternatives.  
 
6.11 Floodplain Management (Executive Order 11988, as amended by Executive 

Orders 12148 and 13690)  

Executive Order 11988, Floodplain Management, dated May 24, 1977 requires federal agencies 
to avoid, to the extent possible, the long- and short-term adverse impacts associated with the 
occupancy and modification of floodplains and to avoid direct and indirect support of floodplain 
development wherever there is a practicable alternative.  
 
In accomplishing this objective, "each agency shall provide leadership and shall take action to 
reduce the risk of flood loss, to minimize the impact of floods on human safety, health, and 
welfare, and to restore and preserve the natural and beneficial values served by floodplains in 
carrying out its responsibilities.”  
 
The Proposed Action is not located within a 100-year floodplain area, will incorporate stormwater 
BMPs to manage runoff in accordance with state requirements, and will be designed to ensure 
sufficient capacity for assimilation of peak effluent flow rates and precipitation from the design 
storm event. The Proposed Action therefore will not have an adverse impact on floodplains and 
will minimize the risk of flood-related impacts on surrounding properties under any of the 
Proposed Alternatives.  
 
6.12 Magnuson-Stevens Fishery Conservation and Management Act (16 U.S.C. § 

1801)  

The 1996 Sustainable Fishery Act amendments to the Magnuson-Stevens Fishery Conservation 
and Management Act and subsequent Essential Fish Habitat (EFH) Regulatory Guidelines (NOAA, 
2002) describe provisions to identify and protect habitats of federally managed marine and 
anadromous fish species. Under the various provisions, federal agencies that fund, permit, or 
undertake activities that may adversely affect EFH are required to consult with the NMFS.  
 
Congress defines EFH as “those waters and substrate necessary to fish for spawning, breeding, 
feeding, or growth to maturity.” EFH is further defined by the existing regulations (NOAA-NMFS, 
2007; NOAA, 2002). “Waters” include aquatic areas and their associated physical, chemical, and 



 

 

Nāʻālehu Large Capacity Cesspool Closure 
Draft Environmental Information Document /Environmental Assessment 

6-13 

biological properties that are used by fish and may include aquatic areas historically used by fish 
where appropriate; “substrate” includes sediment, hard bottom, structures underlying the waters, 
and associated biological communities; “necessary” means the habitat required to support a 
sustainable fishery and the managed species’ contribution to a healthy ecosystem; and 
“spawning, breeding, feeding, or growth to maturity” covers a species’ full life cycle.  
 
All project locations are at least 2.5 miles from the shoreline. The Proposed Action will not 
adversely impact EFH under any of the Proposed Alternatives.  
 
6.13 Marine Mammal Protection Act (16 U.S.C. §§ 1361 et seq.)  

The Marine Mammal Protection Act (MMPA) (16 U.S.C. §§ 1361 et seq.), protects all marine 
mammals. The MMPA includes a general moratorium on the taking and importing of marine 
mammals, and prohibits, with certain exceptions, the “take” of marine mammals in U.S. waters 
and by U.S. citizens on the high seas, and the importation of marine mammals and marine 
mammal products into the U.S. Jurisdiction for MMPA is shared by the FWS and NMFS. The FWS 
Branch of Permits is responsible for issuing take permits when exceptions are made to MMPA. 
Under the exception for incidental taking, the FWS or the NMFS must find that the total taking 
over the five-year period will have a “negligible impact” and will not adversely affect the 
availability of the marine mammal species or stock for subsistence use by natives.  
 
All project locations are at least 2.5 miles from the shoreline. The Proposed Action will not 
adversely impact marine mammal communities and will not encourage any “take” of marine 
mammals under any of the Proposed Alternatives. 
 
6.14 Migratory Bird Treaty Act (16 U.S.C. §§ 703 et seq.)  

The Migratory Bird Treaty Act (MBTA) and Executive Order 13186 (Responsibilities of Federal 
Agencies to Protect Migratory Birds) provide for the protection of migratory birds. The MBTA of 
1918, as amended (16 U.S.C. §§ 703-712) makes it unlawful to, among other things, pursue, 
hunt, take, capture, kill, transport or import any species listed under the Act. The Act implements 
conventions between the U.S., Great Britain, Mexico, Japan, and the former Soviet Union.  
 
Executive Order 13186 was issued to assist federal agencies with their efforts to comply with the 
MBTA. It should be noted that the Executive Order does not constitute any legal authorization 
that in any way supersedes the requirements outlined in the MBTA. The Executive Order directs 
federal agencies undertaking actions that have or are likely to have a measurable adverse impact 
on migratory bird populations to develop and implement a Memorandum of Agreement with the 
FWS addressing the conservation of these populations.  
 
As described in Section 4.6 of this EA / EID, biological surveys conducted in 2012 and 2021 by 
AECOS recorded one indigenous migratory shorebird species in the Project Area. The Pacific 
Golden-Plover (Pluvialis fulva) is commonly seen across the state between late September and 
the end of April each year. This species migrates to Arctic breeding grounds in late April or the 
first week of May. Minimization measures discussed herein are intended to minimize any potential 
impacts on flora and fauna that could result from the construction and operations of the 
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wastewater treatment and disposal facility and associated infrastructure. The proactive 
consultation with relevant authorities ensures compliance with regulations and protection of 
sensitive species. 
 
 
 
6.15 National Historic Preservation Act (54 U.S.C. § 300101)  

The National Historic Preservation Act (NHPA) of 1966 (54 U.S.C. § 300101) requires a federal 
agency undertaking an action/project consider of the effect of the project on any historic property 
defined as a district, site, building, structure, or object that is included in or eligible for inclusion 
in the National Register of Historic Places.  
 
Section 106 of the NHPA (54 U.S.C. § 306108) requires a federal agency having direct or indirect 
jurisdiction over a federal or federally assisted undertaking to take into account the effect of the 
undertaking on any historic property. An “undertaking” includes a “project, activity, or program 
funded in whole or in part under the direct or indirect jurisdiction of a Federal agency” (54 U.S.C. 
§ 300320). Because the  Nāʻālehu LCC Replacement Project will be funded using federal funds, it 
is considered an “undertaking” and is subject to the NHPA.  
 
The Act requires the federal agency’s preservation-related activities to be carried out in 
consultation with other federal, state, and local agencies, Indian tribes, Native Hawaiian 
organizations (54 U.S.C § 306102).  
 
As discussed in Section 4.7 of this EA / EID,   an AIS Report was completed by Cultural Surveys 
Hawaiʻi in May 2024. The AIS is was designed to be compliant with both Federal and Hawai‘i State 
environmental and historic preservation review legislation. The AIS was conducted to assess any 
historic properties for integrity and site significance in accordance with HAR §13-275-6. This 
report is also intended to support any project-related historic preservation consultation with 
consulting parties, such as state and county agencies and interested Native Hawaiian 
Organizations (NHOs) and community groups, if applicable. 
 
The AIS identified four previously documented and seven newly documented historic properties 
in the Project Area. In accordance with federal regulations (36 CFR 800.5), the AIS results support 
the determination made by the Hawaiʻi State DOH on behalf of the EPA of “no adverse effect.” In 
accordance with HAR §13-275-7, the Hawai‘i State DOH and COH-DEM have determined the 
project effect is “effect, with proposed mitigation commitments.”  As stated in the AIS, the 
identified sites have been fully documented, mitigating any potential effect, and no further work 
is recommended. 
 
Although historic properties have been determined to require no further work, the County will 
consider further communication and coordination with identified stakeholders to develop feasible 
and reasonable accommodations on either preserving historic properties or alternatives that 
integrate the broader preservation goals of the Waikapuna property.     
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Archaeological monitoring is recommended during all project ground-disturbing activities to 
facilitate identification for information purposes, especially of any subsurface lava tubes that may 
contain historic properties. Archaeological monitoring will proceed under an archaeological 
monitoring plan that meets the requirements of HAR §13-279-4, which will be submitted to the 
SHPD for review and acceptance prior to project initiation.  
 
The contract drawings will state that, should archaeological sites such as walls, platforms, 
pavements or mounds, or remains such as artifacts, burials, concentrations of shell or charcoal 
be encountered during construction activities, work shall cease immediately and the find shall be 
protected from further damage. The contractor shall immediately contact the State Historic 
Preservation Division (SHPD), who will assess the significance of the find and recommend an 
appropriate mitigation measure, if necessary. 
 
In addition to the AIS, the County is obligated to comply with the NHPA. On June 3, 2024 the 
DOH, on behalf of the County, initiated consultation for this project in accordance with Section 
106 of the NHPA. Consultation letters were sent to various Native Hawaiian Organizations inviting 
comments from organizations that may attach religious or cultural significance to properties 
affected by the proposed actions. NHPA Section 106 consultation correspondence can be found 
in Appendix F of this EA / EID. The SHPD has not yet responded to the consultation request. As 
such, any future consultation with the SHPD shall be incorporated into the Final EA / EID. 
 
6.16 6-15Protection of Wetlands (Executive Order 11990 (1977), as amended by 

Exec6-15utive Order 12608 (1997))  

Executive Order 11990, Protection of Wetlands, dated 1977 requires federal agencies to avoid, 
preserve, or mitigate effects of new construction projects on lands which have been designated 
wetlands. Executive Order 11990 states in order to avoid to the extent possible the long- and 
short-term adverse impacts associated with the destruction or modification of wetlands and to 
avoid direct or indirect support of new construction in wetlands wherever there is a practicable 
alternative, it is hereby ordered as follows: Section 1. (a) Each agency shall provide leadership 
and shall take action to minimize the destruction, loss or degradation of wetlands, and to preserve 
and enhance the natural and beneficial values of wetlands in carrying out the agency's 
responsibilities for (1) acquiring, managing, and disposing of federal lands and facilities; and (2) 
providing federally undertaken, financed, or assisted construction and improvements; and (3) 
conducting federal activities and programs affecting land use, including but not limited to water 
and related land resources planning, regulating, and licensing activities.  
 
The National Wetlands Inventory (NWI) Wetlands Mapper and U.S. Geological Survey (USGS) 
topographic maps identify no wetland features or streams within the Proposed WWTP Site, at the 
three LCCs, or within the Proposed Collection System Area.  
 
6.17 Rivers and Harbors (33 U.S.C. § 403)  

Originally enacted on March 3, 1899, the Rivers and Harbors Appropriation Act of 1899 affects 
navigable waters of the U.S. Section 10 of the Act states the creation of any obstruction not 
affirmatively authorized by Congress, to the navigable capacity of any of the waters of the United 
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States is prohibited; and it shall not be lawful to build or commence the building of any wharf, 
pier, dolphin, boom, weir, breakwater, bulkhead, jetty, or other structures in any port, roadstead, 
haven, harbor, canal, navigable river, or other water of the United States, outside established 
harbor lines, or where no harbor lines have been established, except on plans recommended by 
the Chief of Engineers and authorized by the Secretary of the Army; and it shall not be lawful to 
excavate or fill, or in any manner to alter or modify the course, location, condition, or capacity 
of, any port, roadstead, haven, harbor, canal, lake, harbor or refuge, or enclosure within the 
limits of any breakwater, or of the channel of any navigable water of the United States, unless 
the work has been recommended by the Chief of Engineers and authorized by the Secretary of 
the Army prior to beginning the same (33 U.S.C. § 403).  
 
All project locations are at least 2 miles from the shoreline. According to USGS geologic maps, 
Honu‘apo Bay is located approximately 2.5 miles from the Nā‘ālehu community. The nearest 
stream within the Project Area is Nā‘ālehu Stream (See Figure 5-3). Nā‘ālehu Stream is non-
perennial which originates from flows that begin at Ka’ū Forest Reserve.  Proposed Action will not 
affect navigable waters under any of the Proposed Alternatives.  
 
6.18 Safe Drinking Water Act (42 U.S.C. § 300f)  

The Safe Drinking Water Act (SDWA) of 1974 (42 U.S.C. § 300f) was established to protect the 
quality of all waters actually or potentially designed for drinking use from both underground and 
aboveground sources. The SDWA authorizes EPA to establish minimum standards to protect 
potable water with which all owners or operators of public water systems must comply; to oversee 
the agencies which can be approved to implement these rules on EPA's behalf, such as state 
governments; and to encourage attainment of secondary standards (nuisance-related). Section 
1424(e) of the SDWA of 1974 (Public Law 93-523, 42 U.S.C. 300 et. seq also established the Sole 
Source Aquifer program which states that no commitment for federal financial assistance (through 
a grant, contract, loan guarantee, or otherwise) may be entered into for any project which the 
EPA Administrator determines may contaminate such aquifer through a recharge zone so as to 
create a significant hazard to public health.  
 
The Proposed Action does not establish a drinking water system, and no Sole Source Aquifers are 
present on the Island of Hawai‘i. The Proposed Action will provide the infrastructure necessary to 
enable the County to comply with the SDWA by replacing the existing outdated and federally 
banned wastewater systems that pose a threat to underground sources of drinking water.  
 
6.19 Wild and Scenic Rivers Act (16 U.S.C. §§ 1271-1287)  

The Wild and Scenic Rivers Act, 16 U.S.C. §§ 1271-1287, declares that certain selected rivers with 
their immediate environments, which possess outstandingly remarkable scenic, recreational, 
geologic, fish and wildlife, historical, cultural, or other similar values, shall be preserved in their 
free-flowing condition for the enjoyment of present and future generations. The State of Hawai‘i 
has no designated wild and scenic rivers.  
 
The Wild and Scenic Rivers Act is not applicable to this project. 
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6.20 Clean Water Act (33 U.S.C. § 1251 et seq.)  

The Clean Water Act established the basis for regulating discharges of pollutants into waters of 
the U.S. Enacted in 1948, it was originally called the Federal Water Pollution Control Act but 
became known as the Clean Water Act with the amendments of 1972. Section 404 of the Clean 
Water Act regulates the discharge of dredged or fill material into waters of the U.S. and adjacent 
wetlands from development, water resource projects, mining or other infrastructure projects. 
Activities are regulated through a permit process that is administered under the responsibility of 
the U.S. Army Corps of Engineers. Permits may be issued as either Individual Permits for projects 
with potentially significant impacts or general permits for projects with only minimal adverse 
effects.  
 
The NWI Wetlands Mapper and USGS topographic maps identify no wetland features or streams 
within the WWTP Site, at the two LCCs, within the Proposed Collection System Area, or within 
the future IWS lots. Biological and archeological field survey reports do not indicate any standing 
water or evident wetland vegetation within the WWTP Site and Collection System Area.  
 
As discussed in Section 4.6 of this EA / EID, no streams or wetlands occur in the Project Area, 
although the WWTP site itself is located within a shallow drainage swale and runoff flow will be 
directed around the WWTP infrastructure in a new channel. Biological surveys observed no 
indications of water flow in the swale at the Project site. A concrete drainage channel crossed by 
the proposed force main on Melia Street is similar in directing runoff through town into shallow 
swale further downslope. Neither of these drainageways direct flows to streams or outlets on the 
ocean shore. Annual rainfall in the Nā‘ālehu area is on the order of 40 in (1020 mm) and the 
porous geology is not conducive to stream formation. 
 
Because no wetland resources are present and no impacts to wetlands are anticipated due to the 
nature and design of the WWTP and collection, a Clean Water Act Section 404 permit is not 
required.  
 
In addition to the above, the Clean Water Act was amended by the Federal Water Quality Act of 
1987 which established provisions for a Clean Water State Revolving Fund (33 U.S.C. § 1383), a 
financial assistance program for water infrastructure projects. The program capitalizes on a 
partnership between EPA and states to provide loans to eligible recipients through state programs 
that act as environmental infrastructure banks providing low-interest loans. As stated in Section 
2.1.2, the Naalehu LCC Replacement Project is being funded in part by the State of Hawaiʻi DOH 
Clean Water State Revolving Fund. 
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Potential impacts of the Proposed Action on a range of environmental resource criteria have been 
evaluated in accordance with the significance criteria outlined in § 11-200.1-13, HAR. Discussion 
of the Proposed Project’s conformance to the criteria is presented as follows:  
1)   Irrevocably commit a natural, cultural, or historic resource;  
 

The Proposed Action would not result in the loss or destruction of natural resources. The 
collection system will be constructed primarily within areas that were previously disturbed 
during the construction of existing County streets, plus two backyard easements.  
 
An AIS Report was completed by Cultural Surveys Hawaiʻi in May 2024. The AIS is was 
designed to be compliant with both Federal and Hawai‘i State environmental and historic 
preservation review legislation. The AIS was conducted to assess any historic properties for 
integrity and site significance in accordance with HAR §13-275-6. This report is also intended 
to support any project-related historic preservation consultation with consulting parties, such 
as state and county agencies and interested Native Hawaiian Organizations (NHOs) and 
community groups, if applicable. 
  
The AIS identified four previously documented and seven newly documented historic 
properties in the Project Area. In accordance with federal regulations (36 CFR 800.5), the AIS 
results support the determination made by the Hawaiʻi State DOH on behalf of the EPA of “no 
adverse effect.” In accordance with HAR §13-275-7, the Hawai‘i State DOH and COH-DEM 
have determined the project effect is “effect, with proposed mitigation commitments.”   
  
Archaeological monitoring is recommended during all project ground-disturbing activities to 
facilitate identification for information purposes, especially of any subsurface lava tubes that 
may contain historic properties. Archaeological monitoring will proceed under an 
archaeological monitoring plan that meets the requirements of HAR §13-279-4, which will be 
submitted to the SHPD for review and acceptance prior to project initiation.  
 
Although historic properties have been determined to require no further work, the County will 
consider further communication and coordination with identified stakeholders to develop 
feasible and reasonable accommodations on either preserving historic properties or 
alternatives that integrate the broader preservation goals of the Waikapuna property.     

  
2)   Curtail the range of beneficial uses of the environment;  
 

The Proposed Action will not curtail the range of beneficial uses of the environment. The 
proposed use of the site is a continuation of this existing use, which is compatible with the 
surrounding uses. No new uses or improvements are being proposed that would significantly 
intensify the land use, alter the land, or commit resources that would curtail the range of 
future beneficial uses of the environment. 

 

CHAPTER 7: ANTICIPATED DETERMINATION OF FONSI 
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3) Conflict with the State’s environmental policies or long-term environmental goals 
established by law;  
 
The Proposed Action will not conflict with the long-term environmental policies, goals, and 
guidelines of the State of Hawai‘i as noted throughout Chapter 5 of the EID/EA.  
 
Moreover, short-term impacts associated with various construction activities will be 
mitigated through best management practices noted throughout Chapter 5 of the EA. 

 
4) Have a substantial adverse effect on the economic welfare, social welfare, or cultural 

practices of the community and State;  
 

The Proposed Action will not have a significant adverse effect on the economic welfare, 
social welfare, or cultural practices of the State as discussed in Chapters 5 and 6 of the 
EID /EA.  
 
In the short-term, construction jobs will be created to develop the Proposed Action and 
construction expenditures will provide positive benefits to the local economy but not at a 
level that would generate any significant population expansion. Further, long-term facility 
maintenance and operational jobs would be created for the WWTP. 
 
In the long-term, the Proposed Action is intended to allow the County to provide 
wastewater collection, treatment, and disposal facilities that meet the needs of the 
Nāʻālehu community. It will be an integral part of the infrastructure needed to maintain 
the health and welfare of the community. Therefore, implementation and long-term 
operation of the Proposed Action is not anticipated to have a substantial short- nor long-
term adverse impacts on public health. Typical short-term construction-related impacts 
(e.g., noise and air quality) are anticipated; however, they will be temporary in nature 
and will comply with Federal, State, and County regulations as discussed in Chapter 5 of 
the EID/EA. 

 
5) Have substantial adverse effect on public health;  

 
The Proposed Action will involve the design, construction, and operation of wastewater 
collection, treatment, and disposal facilities that will maintain and enhance the public 
health of the Nāʻālehu community. Thus, the Proposed Action shall have a beneficial effect 
on public health.  

6) Involve adverse secondary impact, such as population changes or effects on public 
facilities;  
 
The Proposed Action involves the design, construction, and operation of wastewater 
collection, treatment, and disposal facilities within the Nāʻālehu community. The proposed 
use is consistent with current use of the area and compatible with surrounding uses. The 
Proposed Action is not anticipated to induce population growth and, therefore, no 
secondary impacts associated with population changes or effects on public facilities are 
anticipated with implementation of the proposed action. 
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7) Involve a substantial degradation of environmental quality;  
 
The Proposed Action is not anticipated to substantially degrade environmental quality. 
Long-term impacts to air and water quality, noise levels and natural resources will be 
minimal. Typical short-term construction-related impacts (e.g., noise and air quality) are 
anticipated, but will be temporary and will comply with State and County regulations as 
discussed in Chapter 5 of the EID / EA. 

8) Be individually limited but cumulatively have substantial adverse effect upon the 
environment or involves a commitment for larger actions;  
 
The Proposed Action is not anticipated to have a considerable effect upon the environment 
as discussed in Chapter 4 of the EID / EA. There are no commitments for further action 
beyond the scope presented within this EID / EA. 

9) Have substantial adverse effect on rare, threatened, or endangered species, or its habitat;  
 
As discussed in Section 4.6 of this EID / EA, two biological surveys were conducted on the 
sites:  one in 2012 and one in 2021; both surveys were conducted by AECOS Inc. (AECOS, 
2021).  During the botanical, avian, and mammalian resources surveys no listed or 
proposed-for-listing species under federal statutes was recorded. The assessment 
observed avian diversity and densities present within the Project Area and its surrounding 
vicinity. 
Based on the findings of the botanical and biological field surveys, construction activities 
associated with the new collection system and wastewater treatment and disposal facility 
are not anticipated to result in adverse impacts to botanical and faunal resources in the 
Nā‘ālehu area.  Mitigation measures and BMPs as recommended by the FWS and AECOS 
will be implemented during construction and following build out to ensure that the project 
minimizes all impacts to listed species to the maximum extent practicable. 
On June XX, 2024, the designated non-federal representative for consultations under 
Section 7 of the Endangered Species Act, on behalf of EPA and the County of Hawaiʻi, 
requested concurrence from the FWS that the Nāʻālehu LCC Closure Project is not likely 
to adversely affect federally listed threatened and endangered species or critical habitat 
located within the Project Area.   

10) Have a substantial adverse effect on air or water quality or ambient noise levels;  
 

No long-term significant impacts to air quality, water quality, or noise levels within the 
project site are anticipated as a result of the construction and operation of the Proposed 
Action.  
 
Respective contractors will be responsible for minimizing air quality impacts during the 
various phases of construction. Exhaust emissions from construction vehicles are 
anticipated to have negligible impacts on air quality in the project vicinity as the emissions 
would be relatively small and readily dissipated.  
 
No short or long-term significant impacts on surface and/or coastal waters in the project 
vicinity are anticipated during construction or operation of the proposed action. There are 
no streams or wetlands on or within close proximity to the project site. For proposed 
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ground disturbing activities, applicable erosion control measures and best management 
practices will be implemented in order to mitigate any possible adverse effects relating to 
soil erosion and runoff. Permanent sediment control measures will be used once 
construction is completed.  
 
Coordination will be undertaken with the appropriate agencies during permitting and 
construction to ensure that the proposed action will not result in significant impacts 
regarding surface and coastal waters. A NPDES permit for storm water runoff from 
construction activities would be required should individual and/or cumulative soil 
disturbances at the project site exceed one acre of land area. Any discharges related to 
project construction or operation activities will comply with applicable State Water Quality 
Standards as specified in HAR, Chapter 11-54 Water Quality Standards and Chapter 11-
55 Water Pollution Control. Excavation and grading activities will be regulated by 
applicable provisions of the County’s grading ordinance.  
 
In the short and long-term, no significant impacts on noise levels are anticipated as a 
result of the construction and operation of the Proposed Action. Impacts from construction 
noise are not anticipated to be significant as the project site and much of the surrounding 
land uses are considered airport or industrial related. Any potential impacts would be 
mitigated by complying with the State DOH Administrative Rules, Title 11, Chapter 46 
“Community Noise Control” regulations. Once construction has been completed, noise 
impacts would be consistent with existing conditions. 

 
11) Have substantial adverse effect on or be likely to suffer damage by being located in an 

environmentally sensitive area such as a flood plain, tsunami zone, sea level rise exposure 
area, beach, erosion-prone area, geologically hazardous land, estuary, fresh water, or 
coastal waters;  

 
No short or long-term significant impacts are anticipated as the project site is not located 
within an environmentally sensitive area. The project site is located about 2 miles from 
the nearest coastline. The nearest stream within the Project Area is Nā‘ālehu Stream, a 
non-perennial which originates from flows that begin at Ka’ū Forest Reserve. No impacts 
to these resources are anticipated.  
 
The new facilities and other improvements would be designed in consideration of the 
potential hazards posed by hurricanes and other natural hazards to the extent practical. 
The project site is outside of the 500-year flood plain and outside of the tsunami 
evacuation zone, with only small portions within the collection system site are within the 
500-year flood plain. The WWTP would be designed to accommodate anticipated increases 
in runoff. The final drainage system design would be coordinated with the County of 
Hawaiʻi Department of Public Works (DPW) prior to construction.  
 
According to the FIRM, the project site is designated Zone X, an area of minimal flood 
hazard. A small portion of the collection system area is designated as Zone X – Other 
Flood Areas, indicating areas within the 0.2 percent annual chance (500-year) floodplain, 
or areas with a 1-percent annual chance of flooding with average flood depths less than 
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1-foot. Generally, runoff at the project site from rainfall currently sheet flows and 
percolates within the upper layers of the site. Some temporary ponding may occur at 
natural low points in the topography during and immediately after heavy rainstorm events. 
However, this water quickly infiltrates into the ground once heavy rains have subsided. 

 
12) Have substantial adverse effect on scenic vistas and view planes, during day or night, 

identified in County or State plan or studies; or  
 

The project site is not located near any Kau natural scenic sites. View planes of the project 
site from the surrounding area is generally obstructed by the surrounding vegetation that 
provides a visual barrier for the project site. Construction of the Proposed Action would 
not significantly alter the topography in such a way that would diminish the aesthetic value 
of the area. 

 
13) Require substantial energy consumption or emit substantial greenhouse gas.  

 
The Proposed Action involves the development of new wastewater treatment facilities that 
will be planned and designed to minimize use of electrical power. Thus, it will not create 
a substantial increase in energy consumption. 
The construction and operation of the Proposed Action will not require a significant level 
of energy consumption. Implementation of the Proposed Action will result in the short 
term irrevocable release of GHGs from construction activities associated with the 
development of the proposed improvements. However, these activities will be temporary 
and the quantities of GHGs released will be negligible. 
In the long-term, the Proposed Action is not expected to have a significant impact on 
traffic operation; therefore, no significant impacts on air quality due to an increase in 
greenhouse gases is anticipated. Due to the minimal impact of the Proposed Action, 
further mitigation of any potential long-term impacts is not anticipated to be required.  

Based on the finding and the assessment of potential impacts, the Proposed Action does not 
require preparation of an Environmental Impact Assessment and an anticipated FONSI is 
determined.  
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8.1 Early Consultation 

The Early Consultation process included efforts to inform the community and solicit input in 
scoping the EID for the Proposed Action. The Early Consultation Package for the Proposed Action 
was mailed out on March 29, 2024, to the following agencies, organizations, and stakeholders 
listed below in preparation of the EID/ EA. Parties that formally replied during the Early 
Consultation/Pre-Assessment process are indicated by a “” below. All written comments are 
reproduced in Appendix F. 
 

Federal Agencies 
US Army Corps of Engineers, Honolulu District  
US Department of Agriculture Natural Resources Conservation Service  
US Environmental Protection Agency  

  US Fish and Wildlife Service  
National Oceanic and Atmospheric Administration  
US Department of Transportation Federal Aviation Administration  
  
State Agencies   
Department of Agriculture   

 Department of Accounting and General Services 
Department of Business, Economic Development & Tourism (DBED&T) 

DBED&T Land Use Commission 
DBED&T Office of Planning and Sustainable Development 
DBED&T State Energy Office  

Department of Hawaiian Home Lands (DHHL)  
DHHL – East Hawaiʻi District Office  

Department of Health (DOH)  
DOH – Clean Water Branch  
DOH - Environmental Management Office  
DOH – Hazard Evaluation and Emergency Response  
DOH – Safe Drinking Water Branch  
DOH – Wastewater Branch  

Department of Land and Natural Resources (DLNR)  
DLNR State Historic Preservation Division  
DLNR Land Division 

  DLNR Engineering Division 
  DLNR Division of Forestry and Wildlife 

Department of Transportation  
Office of Hawaiian Affairs  
University of Hawaiʻi  
  
County of Hawaiʽi  
Fire Department  
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 Police Department  
Planning Department  
Research and Development  
Department of Public Works  
Department of Parks and Recreation  
Department of Water Supply  
Environmental Management Commission  
Office of the Corporation Council   
Office of Housing and Community Development  
  
Elected Officials  
State Senator Dru Mamo Kanuha, Senate District 3  
Representative Jeanne Kapela, House District 5   
Councilmember Michelle Galimba, Council District 6  
  
Public Utilities   

 Hawaiian Electric Company  
Hawaiian Telcom  
Spectrum Hawaiʻi  
Hawaiʻi Gas  
  
Other Parties   
Hawaiʻi State Library   
Nāʻālehu Public Library   
Hawaiian Civic Club of Ka'ū  
Kaʻū CDP Action Committee   
Ka’ū  Calendar   
ʻO Kaʻū  Kākou  

 
8.2 Community Outreach 

The County has conducted numerous public information meetings during the course of 
designing and documenting the Proposed Action.  A total of six community outreach sessions to 
discuss the Revised AOC were conducted in the Pahala and Naalehu communities between 
March 2022 and December 2023. In late October 2023, public preference surveys to gather 
input on the four feasible options were mailed out to 194 lot owners in the Nāʻālehu community. 
A public meeting was held November 16, 2023, at the Nā‘ālehu Community Center to engage 
with the public to solicit feedback on the options explored in the PER, and to provide a general 
overview of the EID being prepared. In February 2024,  a second round of surveys was mailed 
out to owners of affected lots in Nāʻālehu. The survey collection period remains open.   
 
A semi-annual meeting community informational meeting regarding the closures of the Pāhala 
and Nāʻālehu LCCs was held on February 29, 2024 in Pāhala. The next semi-annual community 
informational meeting will be held in August 2024 in Nāʻālehu. 
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8.3 Additional Consultation 

The publication of this Draft EID / EA shall be followed by 30-day public review period in which 
various agencies, organizations, and other stakeholders will be invited to provide comments on 
the Proposed Action for consideration in the Final EID / EA. Those consulted during the Early 
Consultation process and other identified stakeholders will be provided with a Notice of 
Availability once the Draft EID / EA is published in the ERP’s The Environmental Notice. 
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CHAPTER 9: ALTERNATIVES 

9.1 Selection of a Preferred Alternative 
The Amended AOC (Docket No. SDWA-UIC-AOC-2017-0002, proposed February 14, 2024) LCC 
requirements for Naalehu outlines that an EID must be prepared by the County for US EPA 
approval to meet Federal Environmental Review Requirements. The Revised AOC requires 
evaluation of four feasible alternatives, evaluation of a No Action alternative, and the tentative 
selection of a preferred alternative. Further, pursuant to § 11-200.1-18, HAR, an EA is required 
to present a discussion of the consideration of project alternatives that could reasonably attain 
the goals and objectives of the Proposed Action.   
  
In the process of identifying a preferred alternative, extensive community engagement has taken 
place, including numerous meetings and discussions with the EPA. Preliminary Engineering 
Reports have also been completed to assess the identified alternatives as discussed in Section 2 
of this EID. 
 
The PER initially recommended an IWS alternatives for cost-effectiveness as the alternatives 
involving a package plant were found to have overall higher capital costs. The Department of 
Environmental Management - Wastewater Division (DEM - WWD) has tentatively selected 
Alternative 1 as the preferred alternative based on further consideration of factors such as 
regulatory compliance, community preference, and perceived environmental impacts, outlined as 
follows: 
 
9.1.1 Recommendation Factors  
 
Regulatory Compliance 
In the development of the PERs, public objections or legal ramifications were not considered in 
the recommendation of the IWS alternative. This includes barriers to property access for 
construction, existing agreements, and compliance with current County and State codes. 
 
Obtaining Right of Entry (ROE) to private properties for various purposes, such as infrastructure 
development or land surveys, can present several challenging issues. The process often involves 
negotiation, legal considerations, and respect for property rights. Failing to clarify these issues 
can lead to legal disputes and project delays. The most straightforward way to gain ROE is 
through the voluntary consent and permission of property owners. However, some property 
owners may be unwilling to grant access due to concerns about privacy, property damage, or 
other reasons.  
 
In addition, there is an existing agreement between the County and C. Brewer established on 
April 12, 2007, in which the County agreed to construct and maintain new improved community 
sewer systems, including new County treatment and disposal systems and elimination of large 
capacity cesspools. Following this agreement, the County Council has already approved, and 
resolutions (Resolution 72-05 and 290-06) have been obtained for pursuance of WWTP and new 
collection system per agreement. 
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Further, implementation of the IWS alternatives would require significant modifications to the 
County code. Current HRS and DOH administrative rules may not support the required 
modifications. As such, modification of multiple HRSs and HARs would likely be required, including 
County Council approval and obtaining of new resolutions which could have severe ramifications 
for the current project timeline. 
 
Community Preference 
The County has held multiple community meetings with the intention of gathering input and 
survey responses regarding the community’s preferences regarding the LCC closures. Survey 
responses have indicated a strong community preference for the package plant option.  In 
addition to the recent survey responses, it has been noted that previous efforts led by the County 
have promised to design and construct the Naalehu WWTP and collection system.    
 
Environmental Risks 
Under HAR 11-62-31.1(a), an IWS may be used as a temporary on-site means of wastewater 
disposal in lieu of wastewater treatment. In addition to being considered a temporary means of 
wastewater disposal, it is noted that the package plant facility and new collection system would 
provide higher level of wastewater treatment. The package plant facility would provide 
wastewater treatment and management within the community while the County remains 
protective of public health and safety. 
 
9.1.2 Action Items Under the Preferred Alternative 
Under the Preferred Alternative, the County of Hawaiʻi would perform the following actions:   
 

1. Construct a new gravity sewer on Kaalaiki Road and Nāʻālehu Spur Road to the WWTP 
located on a portion of Tax Map Key (TMK) (3) 9-5-007:016, , as the current proposed 
approach to bring sewer to the WWTP location   

2. Implement drainage improvements within the vicinity of the WWTP within TMKs (3) 9-5-
007:016 and (3) 9-5-021:015.   

3. Construct a new pump station located on a portion of TMK (3) 9-5-008:048, and construct 
a new force main, which crosses an existing storm drainage channel at Melia Street, to 
connect to the Kaalaiki Road gravity sewer.   

4. Construct a new gravity sewer on Opukea Street and Ohai Road to intercept existing flows 
entering the LCCs and divert sewage to the wastewater pump station (WWPS) and 
transport flows to the gravity sewer along Kaalaiki Road.    

5. Install gravity sewers within the streets to replace the existing collection system.   
6. Close and abandon the three LCCs.   
7. Accomodate future expansion of subsurface effluent disposal located within a portion of 

TMK (3) 9-5-022:001   
 
The current action items involve seeking the Mayor's concurrence with the Wastewater Division 
Recommendation, approval from the DEM Director, and the establishment of a consultant 
selection committee. The chosen consultant will be tasked with completing the WWTP design and 
implementation plan within 6-7 months, followed by the wastewater collection system design 
within the same timeframe. The project aims to adhere to a 2-year construction schedule. 
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In summary, Alternative 1, which involves the construction of a package plant with a new 
collection system, has been selected based on regulatory compliance, community preference and 
an assessment of environmental risks. 
 
9.2 Alternatives Design Schemes  
9.2.1 Aerated Lagoons 
Previous planning and design efforts for the Naalehu LCC Closure project had focused on an 
aerated lagoon secondary WWTP. The former design included the implementation of 
approximately four aerated lagoons which would utilize artificial aeration to promote the 
biological oxidation of wastewater. Ultimately, the County decided not to pursue this design 
scheme further as the community had not been receptive to the concept based on feedback 
gathered through community meeting and outreach.  

9.2.2 Alternative Access Routes 
Based on the selection of a preferred alternative, the design scheme currently involves the 
utilization of Naalehu Spur Road and a connection to a proposed access road to the WWTP site 
through TMK 9-5-007:016. As the design of the Proposed Action progresses, alternative access 
routes may need to be utilized. As such, the County has considered two alternative access 
routes which utilize TMKs 9-5-021:015 or 9-5-022:001. The proposed conceptual site plan of 
the WWTP is partially sited within all three of these parcels and the alternative access routes 
shall be discussed further with the respective landowners. 

9.2.3 Alternative WWTP Site Configuration 
As noted, the WWTP is anticipated to be sited within a 28.739 acre area within portions of 
TMKs: 9-5-007:016, 9-5-021:015 and 9-5-022:001. As the design phase progresses, 
modifications to  the current conceptual site plan may occur. While the overall size of the 
structures is not anticipated to change significantly, adjustments to the site configuration could 
occur within the identified parcels. 
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ro
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pp
le

m
en

ta
l c
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t d
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en

ch
 f

or
 th

e 
de

ep
 in

fl
ue

nt
 s

ew
er

 a
nd

 th
e 

de
ep

 w
et

 w
el

l m
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C
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 d
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e 
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w
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 m
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 g
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 c
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e 
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f 
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C
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 p
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ra
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 c
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 c
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 c
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at
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 b
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 m
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 b
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 d
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 b
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 o
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 c
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 b
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 b
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 c
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 p
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 c
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e 
lo

ca
te

d 
ju

st
 o

ff
-s

it
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 c
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 f
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 f
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 b
y 

a 
fi

re
 p

ro
te

ct
io

n 
en

gi
ne

er
).

 W
at

er
 s

er
vi

ce
 is

 
an

ti
ci

pa
te

d 
to

 b
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w
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 p
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 d
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 c
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 c
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 c
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 d
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i C
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 p
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t f
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 c
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at
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l c
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 f
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 p
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 p
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l d
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 C
ri

st
o 

C
hu

rc
h 

th
at

 r
eq

ue
st

ed
 c
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l p
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 p
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m

 th
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W
W
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e 
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n 
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 d
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l d
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t c
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 d
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 b
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w
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t p
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 f
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 c
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 d
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ig
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. A
ne
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ro
m
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w
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 d
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 d
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 c
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 c
or

ne
r.

 I
t i

s 
re

co
m

m
en

de
d 

th
at

 th
e 

C
ou

nt
y 

no
t 

en
cr

oa
ch

 in
to

 th
e 

fa
r 

so
ut

h 
ea

st
 c
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 d
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 f
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 b
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 p
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ra
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at
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e 
no

rt
h 

si
de

 to
 e

ve
n 

ou
t t

he
 e

le
va

ti
on

 o
f 

th
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 m
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es
. S

im
il

ar
 to

 th
e 

C
ou

nt
y 

pa
rc

el
, t

he
 

am
bi

en
t n

oi
se

 f
ro

m
 e

qu
ip

m
en

t c
ou

ld
 b

e 
a 

nu
is

an
ce

 to
 th

e 
re

si
de

nt
s 

if
 n

ot
 m

iti
ga

te
d.

 T
hi

s 
pa

rc
el

 
w

ou
ld

 a
ll

ow
 th

e 
C

ou
nt

y 
to

 o
bt

ai
n 

a 
m

or
e 

op
tim

al
ly

 c
on

fi
gu

re
d 

si
te

 th
at

 w
ou

ld
 a

llo
w

 a
n 

ad
di

ti
on

al
 

m
ot

or
 c

on
tr

ol
 c

en
te

r 
(M

C
C

) 
ro

om
 th

at
 w

ou
ld

 n
ot

 o
nl

y 
m

iti
ga

te
 n

oi
se

 is
su

es
 f

ro
m

 e
le

ct
ri

ca
l 

sw
itc

he
s,

 b
ut

 a
ls

o 
al

lo
w

 th
e 

va
lu

ab
le

 e
le

ct
ri

ca
l e

qu
ip

m
en

t t
o 

be
 s

ec
ur

ed
 in

 a
 lo

ck
ed

 r
oo

m
. T

he
 

M
C

C
 r

oo
m

 c
an

 b
e 

in
te

gr
at

ed
 in

to
 th

e 
ge

ne
ra

to
r 

bu
il

di
ng

. N
oi

se
 f

ro
m

 th
e 

od
or

 c
on

tr
ol

 s
ys

te
m

 
co

ul
d 

al
so

 b
e 

an
 is

su
e,

 e
sp

ec
ia

ll
y 

fr
om

 th
e 

fa
n 

th
at

 w
ou

ld
 o

pe
ra

te
 c

on
ti

nu
ou

sl
y.

 H
ow

ev
er

, t
he

 s
it

e 
ca

n 
be

 o
pt

im
al

ly
 s

iz
ed

 to
 a

llo
w

 s
ou

nd
 a

tte
nu

at
in

g 
en

cl
os

ur
es

 a
ro

un
d 

th
e 

fa
n 

or
 a

ro
un

d 
th

e 
en

tir
e 

od
or

 c
on

tr
ol

 s
ys

te
m

. T
he

re
fo

re
, a

 p
as

si
ve

 o
do

r 
co

nt
ro

l s
ys

te
m

 a
s 

di
sc

us
se

d 
ab

ov
e 

fo
r 

th
e 

C
ou

nt
y 

pa
rc

el
 s

ite
 is

 p
ro

ba
bl

y 
no

t n
ee

de
d 

at
 th

is
 s

it
e.

 

R
un

ni
ng

 e
le

ct
ri

ca
l u

til
ity

 a
nd

 c
om

m
un

ic
at

io
n 

lin
es

 w
ou

ld
 b

e 
m

or
e 

co
st

ly
 f

or
 th

is
 s

it
e 

si
nc

e 
th

e 
cl

os
es

t p
ol

e 
w

ou
ld

 b
e 

on
 O

ha
i R

oa
d.

 H
E

L
C

o 
w

ou
ld

 c
ha

rg
e 

th
e 

C
ou

nt
y 

to
 r

un
 u

til
ity

 li
ne

s 
to

 th
ei

r 
tr

an
sf

or
m

er
 n

ea
r 

th
e 

pu
m

p 
st

at
io

n 
si

te
. A

s 
an

 a
lt

er
na

ti
ve

, t
he

 H
E

L
C

o 
tr

an
sf

or
m

er
 a

nd
 m

et
er

 c
an

 
be

 p
la

ce
d 

w
it

hi
n 

an
 e

as
em

en
t n

ea
r 

O
ha

i R
oa

d 
an

d 
th

e 
C

ou
nt

y 
w

ou
ld

 o
w

n 
th

e 
po

w
er

 li
ne

s 
go

in
g 

in
to

 th
e 

si
te

. T
hi

s 
op

tio
n 

is
 m

en
ti

on
ed

 in
 c

as
e 

H
E

L
C

o 
pr

ef
er

s 
no

t t
o 

ow
n 

th
e 

po
w

er
 li

ne
s 

go
in

g 
in

to
 th

e 
si

te
 o

r 
re

qu
ir

es
 r

oa
d 

im
pr

ov
em

en
ts

 th
at

 w
ou

ld
 n

ot
 b

e 
fa

vo
ra

bl
e 

to
 th

e 
C

ou
nt

y.
 T

hi
s 

w
ou

ld
 

re
qu

ir
e 

di
sc

us
si

on
 w

it
h 

an
d 

ap
pr

ov
al

 b
y 

H
E

L
C

o 
an

d 
w

ou
ld

 h
av

e 
to

 b
e 

an
al

yz
ed

 f
ur

th
er

 b
y 

an
 

el
ec

tr
ic

al
 e

ng
in

ee
r.

 

A
 p

ot
ab

le
 w

at
er

 li
ne

 w
ou

ld
 b

e 
re

qu
ir

ed
 a

t t
he

 s
ite

 f
or

 w
as

h 
do

w
n 

an
d 

ge
ne

ra
l h

ou
se

ke
ep

in
g.

 I
n 

ad
di

ti
on

, a
 h

yd
ra

nt
 f

or
 f

ir
e 

pr
ot

ec
ti

on
 w

ou
ld

 b
e 

ne
ed

ed
. T

he
 p

ot
ab

le
 w

at
er

 p
ip

e 
in

 N
aa

le
hu

 a
pp

ea
r 

to
 b

e 
6-

in
ch

 d
ia

m
et

er
. T

he
 n

ew
 p

ot
ab

le
 w

at
er

 li
ne

 to
 th

e 
si

te
 w

ou
ld

 m
ai

nt
ai

n 
th

e 
6-

in
ch

 s
iz

e 
to

 
m

ax
im

iz
e 

th
e 

w
at

er
 f

lo
w

 in
 c

as
e 

of
 f

ir
e 

or
 o

th
er

 e
m

er
ge

nc
y 

re
qu

ir
in

g 
w

at
er

. 

T
hi

s 
si

te
 is

 p
re

fe
rr

ed
 f

ro
m

 a
n 

en
gi

ne
er

in
g 

st
an

dp
oi

nt
 b

ec
au

se
 it

 is
 a

t t
he

 lo
w

 s
id

e 
of

 th
e 

co
ll

ec
ti

on
 

sy
st

em
 a

nd
 d

oe
s 

no
t e

nt
ai

l u
nk

no
w

ns
 d

ur
in

g 
co

ns
tr

uc
tio

n 
su

ch
 a

s 
br

ea
ka

ge
 o

f 
ex

is
ti

ng
 u

ti
lit

ie
s 

or
 

ne
ed

 f
or

 s
ep

ta
ge

 p
um

pi
ng

 f
or

 u
nk

no
w

n 
du

ra
ti

on
. I

t c
an

 a
ls

o 
be

 o
pt

im
al

ly
 c

on
fi

gu
re

d 
to

 m
it

ig
at

e 
no

is
e 

an
d 

od
or

s.
 



M
em

or
an

du
m

 
N

aa
le

hu
 C

ol
le

ct
io

n 
Sy

st
em

 I
m

pr
ov

em
en

ts
 

M
ay

 1
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0 

Pa
ge
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5 
C

O
L

L
E

C
T

IO
N

 S
Y

ST
E

M
 D

E
SI

G
N

 

T
he

 to
w

n 
of

 N
aa

le
hu

 is
 d

iv
id

ed
 b

y 
a 

co
nc

re
te

 f
lo

od
 c

on
tr

ol
 c

an
al

 in
to

 a
n 

ea
st

 s
id

e 
(H

il
o 

si
de

) 
w

he
re

 
th

e 
m

aj
or

it
y 

of
 th

e 
pr

op
er

tie
s 

ar
e 

re
si

de
nc

es
, a

nd
 a

 w
es

t s
id

e 
(K

on
a 

si
de

) 
w

he
re

 th
e 

m
aj

or
ity

 o
f 

th
e 

pr
op

er
tie

s 
ar

e 
co

m
m

er
ci

al
. T

he
 to

w
n 

is
 a

ls
o 

di
vi

de
d 

in
 th

e 
M

au
ka

 (
m

ou
nt

ai
n)

 a
nd

 M
ak

ai
 (

oc
ea

n)
 

di
re

ct
io

ns
 b

y 
th

e 
M

am
al

ah
oa

 H
ig

hw
ay

. T
he

 c
ol

le
ct

io
n 

sy
st

em
 w

ill
 c

on
ve

y 
th

e 
w

as
te

w
at

er
 to

 th
e 

pr
op

os
ed

 W
W

T
P

 th
at

 is
 lo

ca
te

d 
on

 th
e 

M
ak

ai
-K

on
a 

si
de

 o
f 

N
aa

le
hu

. T
he

 N
aa

le
hu

 c
ol

le
ct

io
n 

sy
st

em
 

w
il

l b
e 

an
al

yz
ed

 a
s 

tw
o 

di
st

in
ct

 s
ys

te
m

s,
 o

ne
 s

er
vi

ng
 th

e 
fo

rm
er

 B
re

w
er

 h
ou

se
 lo

ts
 lo

ca
te

d 
on

 th
e 

M
au

ka
-H

ilo
 s

id
e 

to
 a

ll
ow

 c
lo

su
re

 o
f 

th
e 

L
C

C
s,

 a
nd

 th
e 

gr
av

ity
 s

ew
er

 lo
ca

te
d 

on
 th

e 
K

on
a 

si
de

 to
 

tr
an

sp
or

t t
he

 s
ew

ag
e 

to
 th

e 
pr

op
os

ed
 W

W
T

P
. A

n 
ad

de
d 

be
ne

fi
t w

ou
ld

 b
e 

pr
ov

is
io

n 
of

 s
ew

er
 s

er
vi

ce
 

to
 th

e 
tw

o 
re

st
au

ra
nt

s 
re

qu
es

tin
g 

co
nn

ec
tio

n.
 T

he
 c

hu
rc

h 
on

 th
e 

H
ilo

 s
id

e 
th

at
 r

eq
ue

st
ed

 s
er

vi
ce

 f
al

ls
 

ou
ts

id
e 

of
 th

is
 a

re
a.

 T
he

 C
ou

nt
y 

ha
s 

ex
pr

es
se

d 
a 

de
si

re
 to

 a
cc

om
m

od
at

e 
th

ei
r 

re
qu

es
t;

 h
ow

ev
er

, 
de

pe
nd

in
g 

on
 th

e 
lo

ca
tio

n 
of

 th
e 

W
W

P
S,

 c
on

ne
ct

io
n 

of
 th

e 
ch

ur
ch

 m
ay

 h
av

e 
to

 b
e 

de
fe

rr
ed

.  

C
.

F
or

m
er

 B
re

w
er

 H
ou

se
 L

ot
s 

 

T
he

 f
or

m
er

 B
re

w
er

 h
ou

se
 lo

ts
 a

re
 lo

ca
te

d 
on

 th
e 

M
au

ka
-H

il
o 

si
de

 a
s 

sh
ow

n 
in

 F
ig

u
re

 7
. T

he
 

ho
us

es
 a

re
 o

n 
a 

hi
ll

si
de

 w
it

h 
a 

sl
op

e 
of

 8
%

 to
 9

%
, r

an
gi

ng
 in

 e
le

va
ti

on
 f

ro
m

 a
bo

ut
 7

80
 f

t M
S

L
 to

 
64

5 
ft

 M
SL

. T
he

 s
te

ep
 h

il
ls

id
e 

re
su

lt
s 

in
 h

ou
se

s 
lo

ca
te

d 
on

 th
e 

do
w

nh
il

l s
id

e 
of

 th
e 

st
re

et
 b

ei
ng

 
be

lo
w

 th
e 

el
ev

at
io

n 
of

 th
e 

st
re

et
. S

ew
ag

e 
fr

om
 h

ou
se

s 
on

 th
e 

up
hi

ll
 s

id
e 

ca
n 

fl
ow

 e
as

ily
 b

y 
gr

av
ity

 to
 a

 s
ew

er
 in

 th
e 

st
re

et
. O

n 
th

e 
do

w
nh

ill
 s

id
e;

 h
ow

ev
er

, t
he

 la
te

ra
l s

er
vi

ng
 th

e 
ho

m
e 

is
 

lo
w

er
 th

an
 a

 ty
pi

ca
l d

ep
th

 s
ew

er
 (

ty
pi

ca
ll

y 
de

si
gn

ed
 w

it
h 

4 
fe

et
 to

 5
 f

ee
t c

ov
er

).
 F

ou
r 

op
ti

on
s 

w
er

e 
in

ve
st

ig
at

ed
 to

 a
dd

re
ss

 th
e 

lo
w

-l
yi

ng
 p

ro
pe

rt
ie

s;
 u

se
 o

f 
ea

se
m

en
ts

 o
n 

pr
iv

at
e 

pr
op

er
ty

, 
va

cu
um

 s
ew

er
s,

 in
di

vi
du

al
 g

ri
nd

er
 p

um
p 

st
at

io
ns

 a
t l

ow
-l

yi
ng

 p
ro

pe
rt

ie
s,

 a
nd

 d
ee

p 
se

w
er

s 
to

 
al

lo
w

 g
ra

vi
ty

 f
lo

w
 f

ro
m

 th
e 

lo
w

-l
yi

ng
 p

ro
pe

rt
ie

s.
  

i. 
E

as
em

en
ts

 

T
he

 u
se

 o
f 

ea
se

m
en

ts
 w

as
 e

li
m

in
at

ed
 a

s 
a 

vi
ab

le
 o

pt
io

n 
at

 th
is

 ti
m

e.
 A

n 
in

iti
al

 in
ve

st
ig

at
io

n 
of

 
th

e 
ho

us
e 

lo
ts

 a
lo

ng
 th

e 
ba

ck
ya

rd
 p

ro
pe

rt
y 

li
ne

s 
w

he
re

 a
n 

ea
se

m
en

t w
ou

ld
 b

e 
m

os
t b

en
ef

ic
ia

l 
re

ve
al

ed
 e

xt
en

si
ve

 h
om

eo
w

ne
r 

im
pr

ov
em

en
ts

. A
s 

pa
rt

 o
f 

se
w

er
 c

on
st

ru
ct

io
n 

an
d 

ea
se

m
en

t 
te

rm
s,

 th
e 

im
pr

ov
em

en
ts

 c
an

 b
e 

re
m

ov
ed

 a
nd

 th
e 

ho
m

eo
w

ne
rs

 c
an

 b
e 

or
de

re
d 

to
 k

ee
p 

im
pr

ov
em

en
ts

 o
ff

 o
f 

th
e 

ea
se

m
en

ts
. H

ow
ev

er
, o

ve
r 

ti
m

e 
it

 is
 li

ke
ly

 th
at

 th
e 

ho
m

eo
w

ne
rs

’ 
m

em
or

y 
of

 th
e 

ea
se

m
en

t l
oc

at
io

ns
 w

ou
ld

 f
ad

e 
an

d 
va

ri
ou

s 
im

pr
ov

em
en

ts
 m

ay
 b

e 
pl

ac
ed

 o
ve

r 
th

e 
ea

se
m

en
t, 

hi
nd

er
in

g 
ac

ce
ss

 b
y 

th
e 

C
ou

nt
y 

fo
r 

re
pa

ir
s 

an
d 

m
ai

nt
en

an
ce

. 

ii.
 V

ac
uu

m
 S

ew
er

s 

T
he

 u
se

 o
f 

va
cu

um
 s

ew
er

s 
w

as
 a

ls
o 

el
im

in
at

ed
 a

t t
hi

s 
ti

m
e.

 V
ac

uu
m

 s
ew

er
s 

us
e 

a 
se

al
ed

 
se

w
er

 s
ys

te
m

 th
at

 p
ro

du
ce

s 
su

ct
io

n 
to

 m
ov

e 
th

e 
w

as
te

w
at

er
 f

ro
m

 lo
w

 o
r 

fl
at

 a
re

as
. R

es
ea

rc
h 

in
to

 th
es

e 
ty

pe
s 

of
 s

ys
te

m
s 

re
ve

al
ed

 th
at

 it
 is

 n
ot

 c
os

t e
ff

ec
ti

ve
 to

 s
ew

er
 th

e 
up

hi
ll 

ho
us

es
 b

y 
gr

av
ity

 a
nd

 th
e 

do
w

nh
ill

 h
ou

se
s 

by
 v

ac
uu

m
 b

ec
au

se
 o

f 
th

e 
ne

ed
 f

or
 a

 s
ea

le
d 

pi
pi

ng
 s

ys
te

m
 

M
em

or
an

du
m

 
N

aa
le

hu
 C

ol
le

ct
io

n 
Sy

st
em

 I
m

pr
ov

em
en

ts
 

M
ay

 1
, 2

02
0 

Pa
ge

 8
 

fo
r 

va
cu

um
 s

er
vi

ce
. S

er
vi

ng
 s

om
e 

ho
us

e 
by

 c
on

ve
nt

io
na

l g
ra

vi
ty

 a
nd

 s
om

e 
by

 v
ac

uu
m

 w
ou

ld
 

re
qu

ir
e 

tw
o 

se
w

er
 c

ol
le

ct
io

n 
sy

st
em

s 
in

 th
e 

C
ou

nt
y 

R
O

W
.  

T
he

 v
ac

uu
m

 in
te

rf
ac

e 
va

lv
e 

th
at

 w
ou

ld
 b

e 
lo

ca
te

d 
on

 e
ac

h 
pr

op
er

ty
 r

eq
ui

re
s 

fr
eq

ue
nt

 
m

ai
nt

en
an

ce
 c

he
ck

s 
to

 e
ns

ur
e 

pr
op

er
 o

pe
ra

tio
n.

 T
he

se
 c

he
ck

s 
sh

ou
ld

 b
e 

do
ne

 b
y 

tr
ai

ne
d 

m
ai

nt
en

an
ce

 p
er

so
nn

el
 b

ut
 s

in
ce

 th
es

e 
va

lv
es

 w
ou

ld
 b

e 
on

 p
ri

va
te

 p
ro

pe
rt

y,
 th

e 
re

sp
on

si
bi

li
ty

 
w

ou
ld

 f
al

l o
n 

th
e 

ho
m

eo
w

ne
r 

to
 h

ir
e 

tr
ai

ne
d 

pe
rs

on
ne

l o
r 

ob
ta

in
 tr

ai
ni

ng
 o

n 
th

e 
sy

st
em

. 
A

no
th

er
 d

ra
w

ba
ck

 is
 th

at
 th

e 
va

cu
um

 in
te

rf
ac

e 
va

lv
es

 ty
pi

ca
lly

 f
ai

l o
pe

n 
to

 m
in

im
iz

e 
th

e 
ch

an
ce

 o
f 

sp
ill

s.
 A

 f
ai

le
d 

va
lv

e 
w

ill
 th

er
ef

or
e 

re
su

lt 
in

 th
e 

C
ou

nt
y-

ow
ne

d 
va

cu
um

 p
um

pi
ng

 
sy

st
em

 to
 r

un
 c

on
st

an
tly

 (
no

rm
al

 o
pe

ra
ti

on
 w

ou
ld

 b
e 

in
te

rm
it

te
nt

 to
 s

av
e 

en
er

gy
).

 C
ou

nt
y 

m
ai

nt
en

an
ce

 p
er

so
nn

el
 w

ou
ld

 n
ot

 b
e 

ab
le

 to
 r

ea
di

ly
 f

in
d 

th
e 

fa
ul

ty
 v

al
ve

 s
in

ce
 th

ey
 w

ou
ld

 n
ot

 
ha

ve
 r

ig
ht

-o
f-

en
tr

y 
on

to
 th

e 
in

di
vi

du
al

 p
ro

pe
rt

ie
s.

 A
ls

o,
 s

in
ce

 th
er

e 
is

 n
o 

sp
il

l o
r 

“p
ro

bl
em

” 
w

it
h 

th
e 

se
w

er
 a

t t
he

 in
di

vi
du

al
 p

ro
pe

rt
y 

w
it

h 
th

e 
fa

ul
ty

 v
al

ve
, t

he
re

 is
 n

o 
in

ce
nt

iv
e 

to
 c

or
re

ct
 

th
e 

pr
ob

le
m

 in
 a

 ti
m

el
y 

m
an

ne
r.

 R
em

ot
e 

te
le

m
et

ry
 c

an
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ile

 th
e 

so
lid

 w
as

te
 is

 b
ro

ke
n
 

d
ow

n
 in

to
 c

om
p
os

t.
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d
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e 

th
e 
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e 
an

d
 w

o
rk

 in
 c
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tio

n 
w

it
h 

pi
n
t-

flu
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 to
ile

ts
. T

oi
le

t b
la

ck
w

at
er
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al

on
g 

w
it
h 

a 
sc

oo
p 

of
 w

oo
d 

ch
ip

s)
 fl

ow
s 

th
ro

ug
h 

a 
 g

ra
vi
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 s

ew
er

 to
 th

e 
co

m
po

st
er
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p
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u
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a 
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d
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u
al

 c
om

p
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n
g
 t
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le
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(S

u
n
-M
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2
0
2
3
) 
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w
he

re
 it

 is
 in

tr
od

uc
ed

 to
 a

 h
or

iz
on

ta
l d

ru
m

 th
at

 c
ol

le
ct

s 
th

e 
so

lid
s 

an
d 

al
lo

w
s 

liq
ui

ds
 t
o 

dr
ai

n
 in

to
 th

e 
ba

se
 o

f t
he

 e
nc

lo
su

re
 (
Fi

gu
re

 1
.1

1
).

 T
he

 d
ru

m
 m

us
t 
be

 
ro

ta
te

d 
in

 t
he

 fo
rw

ar
d 

di
re

ct
io

n 
on

ce
 

ev
er

y 
tw

o 
da

ys
 to

 fl
uf

f t
he

 r
et

ai
ne

d 
so

lid
s 

an
d
 r
ot

at
ed

 in
 th

e 
re

ve
rs

e 
di

re
ct

io
n
 o

n
ce

 
ev

er
y 

tw
o 

m
on

th
s 

to
 d

ro
p
 th

e 
re

ta
in

ed
 

so
lid

s 
in

to
 a

n 
ag

in
g 

dr
aw

er
 w

he
re

 t
h
e 

co
m

po
st

in
g 

pr
oc

es
s 

is
 c

om
pl

et
ed

. T
he

 
ou

tp
ut

s 
ar

e 
a 

dr
aw

er
 o

f 
co

m
p
os

te
d
 

m
an

u
re

 a
n
d
 d

ra
in

ed
 li

q
u
id

. A
 s

in
g
le

 
ce

n
tr

al
 c

om
p
os

ti
n
g 

u
n
it
 c

an
 s

er
ve

 a
n
 

en
ti
re

 h
om

e 
an

d
 s

ol
id

 w
as

te
s 

an
d
 a

n
y 

od
or

s 
ar

e 
ke

pt
 e

n
ti
re

ly
 o

u
td

oo
rs

. 
 

C
o
m

p
os

ti
n
g
 t

o
ile

ts
 a

re
 r

ev
ie

w
ed

 a
n
d
 

ap
p
ro

ve
d
 b

y 
th

e 
D

O
H

 o
n
 a

 c
as

e-
b
y-

ca
se

 
b
as

is
. 

S
o
lid

s 
g
en

er
at

ed
 f
ro

m
 c

om
p
os

ti
n
g
 

to
ile

ts
 t

h
at

 a
re

 l
an

d
 a

p
p
lie

d
 m

u
st

 m
ee

t 
th

e 
re

q
u
ir
em

en
ts

 o
f 
H

A
R
 1

1
-6

2
 S

u
b
ch

ap
te

r 
4
: 

W
as

te
w

at
er

 S
lu

d
g
e 

U
se

 a
n
d
 D

is
p
os

al
. 
T
h
is

 
tr

ea
tm

en
t 

p
ro

ce
ss

 m
ay

 n
o
t 

b
e 

ap
p
lic

ab
le

 f
o
r 

th
is

 p
ro

je
ct

 d
u
e 

to
 t

h
e 

re
g
u
la

ti
o
n
s 

p
er

ta
in

in
g
 t

o
 

th
e 

d
is

p
o
sa

l 
of

 s
ol

id
 w

as
te

, 
w

h
ic

h
 c

ou
ld

 r
eq

u
ir
e 

di
sp

os
al

 a
t 

a 
m

u
n
ic

ip
al

 s
o
lid

 w
as

te
 l
an

d
fi
ll 

u
n
it
 i
n
 c

om
p
lia

n
ce

 w
it
h
 t

h
e 

sl
u
d
g
e 

re
la

te
d
 c

on
d
it
io

n
s 

in
 a

 p
er

m
it
 i
ss

u
ed

 b
y 

th
e 

D
O

H
. 

S
ep

ti
c 

ta
n
ks

 r
eq

u
ir
e 

le
ss

 a
ct

iv
e 

in
vo

lv
em

en
t 

fr
om

 h
om

eo
w

n
er

s 
an

d
 d

o 
n
o
t 

ty
p
ic

al
ly

 r
eq

u
ir
e 

re
g
u
la

r 
em

p
ty

in
g
 i
f 
p
ro

p
er

ly
 s

iz
ed

 a
n
d
 m

ai
n
ta

in
ed

. 
C
o
m

p
os

ti
n
g
 t

o
ile

ts
 c

an
 a

ls
o 

em
it
 s

tr
o
n
g
 o

do
rs

 i
f 

n
ot

 p
ro

p
er

ly
 m

ai
n
ta

in
ed

. 

Fi
g
u
re

 1
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1
: 

T
op

 v
ie

w
 o

f 
a 

ce
n
tr

al
 c

om
p
os

ti
n
g
 

u
n
it
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S
u
n
-M

ar
, 

2
0
2
3
) 
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A
n 

in
ci

ne
ra

tio
n 

to
ile

t,
 a

ls
o 

kn
ow

n 
as

 a
 th

er
m

al
 to

ile
t,
 is

 a
 t
yp

e 
of

 to
ile

t t
h
at

 u
se

s 
he

at
 to

 tu
rn

 h
um

an
 

w
as

te
 in

to
 a

sh
 (
Fi

gu
re

 1
.1

2
).

 T
he

 w
as

te
 is

 p
la

ce
d 

in
to

 a
 c

om
bu

st
io

n 
ch

am
be

r w
he

re
 it

 is
 h

ea
te

d 
to

 
hi

gh
 te

m
pe

ra
tu

re
s,

 t
yp

ic
al

ly
 a

ro
un

d 
80

0
-1

0
00

 d
eg

re
es

 F
ah

re
nh

ei
t,

 b
y 

a 
ga

s 
or

 e
le

ct
ri
c 

bu
rn

er
. T

hi
s 

pr
oc

es
s 

ki
lls

 a
n
y 

ha
rm

fu
l b

ac
te

ri
a 

an
d 

vi
ru

se
s 

an
d 

re
du

ce
s 

th
e 

vo
lu

m
e 

of
 w

as
te

 b
y 

up
 to

 9
0
%

. T
he

 
as

h 
th

at
 is

 le
ft
 c

an
 b

e 
sa

fe
ly

 d
is

po
se

d 
of

 in
 a

 la
nd

fil
l o

r 
us

ed
 a

s 
a 

fe
rt

ili
ze

r.
 I
nc

in
er

at
io

n
 to

ile
ts

 d
o 

no
t 

re
qu

ir
e 

an
y 

w
at

er
, m

ak
in

g 
th

em
 s

ui
ta

bl
e 

fo
r 
re

m
ot

e 
lo

ca
tio

ns
 o

r 
ar

ea
s 

w
it
h 

lim
ite

d 
w

at
er

 re
so

ur
ce

s.
  

 Th
ey

 a
ls

o 
pr

od
u
ce

 v
er

y 
lit

tl
e 

sm
el

l a
n
d 

ha
ve

 n
o 

ne
ed

 fo
r 
a 

se
pt

ic
 s

ys
te

m
 o

r 
co

n
ne

ct
io

n
 t
o 

a 
se

w
er

. 
H

ow
ev

er
, t

he
y 

do
 r
eq

ui
re

 e
le

ct
ri
ci
ty

 o
r 
ga

s 
to

 o
pe

ra
te

, 
an

d 
ca

n 
be

 r
el

at
iv

el
y 

ex
pe

ns
iv

e 
to

 p
ur

ch
as

e 
an

d
 m

ai
n
ta

in
. F

u
rt

he
r,

 th
ey

 d
o 

no
t c

om
pr

is
e 

a 
co

m
pl

et
e 

tr
ea

tm
en

t 
so

lu
ti
on

. W
hi

le
 th

e 
re

m
ai

n
in

g 
ho

us
eh

ol
d 

gr
ay

 w
at

er
 c

an
 b

e 
di

sp
os

ed
 o

f w
ith

 m
in

im
al

 tr
ea

tm
en

t,
 a

 s
ep

ti
c 

ta
nk

 o
r 
ot

he
r 
tr

ea
tm

en
t 

un
it
 is

 s
ti
ll 

re
qu

ir
ed

 to
 t
re

at
 k

it
ch

en
 b

la
ck

w
at

er
, e

lim
in

at
in

g 
th

e 
ec

on
om

ic
 a

dv
an

ta
ge

. 
 N

o 
m

at
te

r 
th

e 
va

ri
et

y,
 c

om
po

st
in

g 
to

ile
ts

 a
n
d 

in
ci

ne
ra

ti
on

 t
oi

le
t 
te

ch
no

lo
gi

es
 a

re
 s

ig
ni

fic
an

tl
y 

lo
w

er
 c

os
t t

ha
n 

se
pt

ic
 t
an

ks
 a

nd
 o

th
er

 I
W

S
. 
U
nf

or
tu

na
te

ly
, t

he
y 

do
 n

ot
 c

om
pr

is
e 

a 
co

m
pl

et
e 

tr
ea

tm
en

t 
so

lu
ti
on

, 
m

ak
in

g 
th

em
 n

ot
 a

pp
lic

ab
le

 f
or

 t
h
is

 p
ro

je
ct

.  
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2
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G
ra

yw
at

er
 s

ys
te

m
s 

ar
e 

sy
st

em
s 

th
at

 c
ol

le
ct

 a
n
d 

re
u
se

 w
as

te
w

at
er

 fr
om

 s
ou

rc
es

 s
uc

h 
as

 s
in

ks
, 

sh
ow

er
s,

 a
nd

 la
u
n
dr

y 
m

ac
hi

ne
s.

 T
he

 c
ol

le
ct

ed
 w

at
er

 is
 th

en
 t
re

at
ed

 a
nd

 c
an

 b
e 

us
ed

 fo
r 
la

n
ds

ca
pe

 
ir
ri
g
at

io
n
 o

nc
e 

se
pa

ra
te

d 
fr

om
 b

la
ck

w
at

er
. 
Th

e 
w

as
te

w
at

er
 s

tr
ea

m
s 

ca
n
 b

e 
se

pa
ra

te
d 

th
ro

ug
h 

th
e 

im
pl

em
en

ta
tio

n 
of

 t
w

o 
se

pa
ra

te
 w

as
te

w
at

er
 p

ip
in

g 
sy

st
em

s 
in

 t
he

 h
ou

se
ho

ld
. G

ra
yw

at
er

 c
an

 b
e 

tr
ea

te
d
 t

o 
a 

re
-u

se
 l
ev

el
 f
or

 d
is

tr
ib

u
ti
o
n
 s

tr
ic

tl
y 

b
el

ow
 t

h
e 

so
il 

su
rf

ac
e 

or
 s

h
o
u
ld

 b
e 

d
is

p
os

ed
 

of
 t

o 
an

 I
W

S
 o

r 
co

u
n
ty

 s
ew

er
 s

ys
te

m
 (

C
S
).
  

In
 H

aw
ai

i,
 t
h
e 

u
se

 o
f 
g
ra

yw
at

er
 s

ys
te

m
s 

is
 r

eg
u
la

te
d
 b

y 
th

e 
S
ta

te
 D

ep
ar

tm
en

t 
o
f 
H

ea
lt
h
, 
w

h
ic

h
 

se
ts

 g
u
id

el
in

es
 f

o
r 

th
e 

tr
ea

tm
en

t 
an

d
 r

eu
se

 o
f 

g
ra

yw
at

er
. 

O
ve

ra
ll,

 t
h
es

e 
sy

st
em

s 
ar

e 
ty

pi
ca

lly
 

ex
pe

ns
iv

e 
to

 in
st

al
l a

nd
 m

ai
nt

ai
n 

as
 th

ey
 a

re
 in

st
al

le
d 

in
 a

dd
it
io

n 
to

 a
 tr

ad
it
io

na
l w

as
te

w
at

er
 t
re

at
m

en
t 

sy
st

em
 

 s
ti
ll 
re

qu
ir
ed

 to
 tr

ea
t h

ou
se

ho
ld

 b
la

ck
w

at
er

. F
or

 s
im

pl
ic

it
y 

of
 d

es
ig

n,
 g

ra
yw

at
er

 s
ys

te
m

s 
ar

e 
le

ss
 a

pp
lic

ab
le

 f
or

 t
h
is

 p
ro

je
ct

 t
ha

n 
a 

tr
ad

it
io

n
al

 s
ep

ti
c 

ta
n
k 

sy
st

em
, 

as
 a

cc
es

s 
to

 a
 C

S
 i
s 

no
t 

re
ad

ily
 a

va
ila

bl
e 

in
 N

le
hu

, 
w

h
ic

h 
w

ou
ld

 r
eq

u
ir
e 

th
e 

re
us

e 
sy

st
em

 t
o 

ha
ve

 b
ot

h 
a 

se
pt

ic
 a

nd
 

gr
ay

w
at

er
 h

ol
di

ng
 t
an

k.
 

U
sa

g
e
 C

a
se

: 
U
se

d 
on

 lo
ts

 w
ith

 s
ou

rc
e 

se
pa

ra
te

d 
pl

um
bi

ng
 t
ha

t 
pr

io
ri
ti
ze

s 
w

as
te

w
at

er
 r
eu

se
. 
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ca

l g
ra

yw
at

er
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eu
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 s

ys
te

m
 in

st
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le
d
 in

 p
ar

al
le

l 
w

ith
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 s
ep
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c 

ta
n
k 

(D
O

H
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2
0
0
9
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3.
   

Ty
pe

s 
of

 IW
S 

D
is

po
sa

l S
ys

te
m

s 
 

A
bs

or
p
ti
on

 b
ed

s 
ar

e 
th

e 
m

os
t 
co

m
m

on
 fo

rm
 o

f I
W

S
 d

is
po

sa
l s

ys
te

m
 in

st
al

le
d
 in

 H
aw

ai
i t

od
ay

. 
Th

ey
 c

on
si

st
 o

f a
 n

et
w

or
k 

of
 p

er
fo

ra
te

d 
pi

pe
s,

 e
ac

h 
a 

m
ax

im
um

 o
f 1

00
 fe

et
 lo

ng
 a

nd
 la

id
 in

 tr
en

ch
es

 
1.

5-
3 

fe
et

 b
el

ow
 t
he

 fi
ni

sh
ed

 g
ra

de
 4

-6
 fe

et
 a

pa
rt

 (
Fi

gu
re

 1
.1

4
).

 E
ac

h 
lin

e 
is

 la
id

 le
ve

l t
o 

al
lo

w
 th

e 
gr

av
it
y 

di
sp

er
sa

l o
f 
tr

ea
te

d
 e

ff
lu

en
t b

el
ow

 a
n
d
 a

bo
ve

 e
ac

h
 p

ip
e,

 w
it
h
 a

 f
ilt

er
 f
ab

ri
c 

co
ve

ri
n
g
 t
h
e 

to
p
 o

f 
g
ra

ve
l,
 t
o 

p
re

ve
n
t 

th
e 

gr
av

el
 f
ro

m
 c

lo
g
gi

n
g.

 A
 m

in
im

um
 o

f 6
 in

ch
es

 o
f g

ra
ve

l i
s 

pr
ov

id
ed

 
be

lo
w

 e
ac

h
 p

ip
e.

 I
f t

he
 p

er
co

la
ti
on

 r
at

e 
is

 fa
st

er
 t
ha

n 
on

e 
m

in
ut

e 
pe

r 
in

ch
, 
a 

de
pt

h 
of

 3
-f

oo
t 
so

il 
re

pl
ac

em
en

t 
sh

al
l b

e 
in

st
al

le
d 

to
 u

nd
er

lie
 t
he

 e
nt

ir
e 

ab
so

rp
tio

n 
be

d.
 S

oi
l r

ep
la

ce
m

en
t 
sh

al
l b

e 
w

as
he

d 
#

4 
sa

nd
 o

r 
ci

nd
er

-s
oi

l m
ix

 w
ith

 a
 p

er
co

la
tio

n 
ra

te
 n

ot
 fa

st
er

 th
an

 o
n
e 

m
in

u
te

 p
er

 in
ch

. 

Th
es

e 
sy

st
em

s 
ar

e 
ea

sy
 to

 m
ai

n
ta

in
 w

h
en

 fo
llo

w
in

g 
an

 e
ff
ec

ti
ve

 t
re

at
m

en
t 
sy

st
em

 a
n
d 

m
ic

ro
or

ga
ni

sm
s 

in
 th

e 
so

il 
of

fe
r 
an

 a
dd

ed
 d

eg
re

e 
of

 tr
ea

tm
en

t 
to

 t
he

 e
ff
lu

en
t 
as

 it
 fi

lte
rs

 t
hr

ou
gh

 th
e 

up
pe

r 
ox

ic
 la

ye
rs

 o
f t

h
e 

so
il 

m
at

ri
x.

 A
bs

or
pt

io
n
 b

ed
s,

 h
ow

ev
er

, h
av

e 
a 

si
gn

ifi
ca

nt
 s

p
ac

e 
re

qu
ir
em

en
t,

 
w

hi
ch

 in
cr

ea
se

s 
w

it
h
 d

ec
re

as
in

g 
h
yd

ra
u
lic

 c
on

du
ct

iv
it
y 

of
 th

e 
so

il.
 A

dd
it
io

n
al

ly
, a

bs
or

pt
io

n
 b

ed
s 

ca
n
 o

nl
y 

be
 in

st
al

le
d 

on
 a

 g
ra

de
 o

f l
es

s 
th

an
 8

%
. 

W
h
ile

 c
on

ve
n
ti
on

al
 p

er
fo

ra
te

d 
pi

pe
 a

d
so

rp
ti
on

 b
ed

s 
ar

e 
n
ot

 tr
af

fic
 r
at

ed
, 
co

m
p
an

ie
s 

su
ch

 a
s 

In
fil

tr
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 t
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ti
on

 t
re

n
ch

es
 s

h
o
u
ld

 h
av

e 
a 

w
id

th
 r
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b
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b
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 t
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b
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d
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 f
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 c
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p
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 c
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Section 7 Consultation 
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APPENDIX D: 
Section 7 Consultation

U.S. Fish and Wildlife Service Response





 

PACIFIC REGION 1 
 

Idaho, Oregon*, Washington, 
American SĀmoa, Guam, Hawaiʻi, Northern Mariana Islands 

*PARTIAL 
 

 

 
United States Department of the Interior 

 
FISH AND WILDLIFE SERVICE 

Pacific Islands Fish and Wildlife Office 
300 Ala Moana Boulevard, Room 3-122 

Honolulu, Hawaiʻi  96850 
   

In Reply Refer To: 
2024-0078740-S7-001  
 

 June 21, 2024  
  

 

 
 
Chane Hayashida 
State of Hawaiʻi 
Department of Health, Wastewater Branch 
2827 Waimano Home Road, Room 207 
Pearl City, Hawaiʻi 96782 
 
Subject: 2024-0078740-S7-001 Nāʻālehu Wastewater Collection, Treatment, Disposal, and 

Drainage System Modifications, Nāʻālehu, Hawaiʻi 
 
Dear Chane Hayashida, 
 
This letter is in response to your May 31, 2024, request for our concurrence with your 
determination that the proposed wastewater system modification actions in Nāʻālehu, Hawaiʻi, 
“may affect, but is not likely to adversely affect” federally listed species. Specifically, you 
requested informal consultation pursuant to section 7(a)(2) of the Endangered Species Act of 
1973, as amended (16 U.S.C. 1531 et seq.) (ESA) for the following federally listed species: 
 

• ʻŌpeʻapeʻa or Hawaiian hoary bat (Lasiurus cinereus semotus)  
• Hawaiian seabirds, including Hawaiʻi Distinct Population Segment of the ʻakēʻakē or 

band-rumped storm-petrel (Hydrobates castro), ʻaʻo or Newell’s shearwater (Puffinus 
newelli), ʻuaʻu or Hawaiian petrel (Pterodroma sandwichensis)  

 
The U.S. Environmental Protection Agency (EPA) has designated the State of Hawaiʻi 
Department of Health (HDOH) as its non-federal representative for certain projects funded under 
the Clean Water State Revolving Fund (CWSRF) program. The County of Hawaiʻi Department 
of Environmental Management is planning to undertake the Nāʻālehu Wastewater Collection, 
Treatment, Disposal, and Drainage System Modifications Project. There is no designated critical 
habitat within the project area.  
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The determination of “no effect” to other species, rests with the action agency. The U.S. Fish and 
Wildlife Service (Service) has no regulatory or statutory authority for concurring with “no 
effect” determinations, and no consultation with the Service is required. We recommend that the 
action agency document their analysis on effects to listed species and maintain that 
documentation as part of the project file.  
 
The Service requests HDOH also consider impacts to avian species protected under the 
Migratory Bird Treaty Act (MBTA) of 1918, as amended (16 U.S.C. § 703–712) and implement 
avoidance and minimization measures. A list of birds protected under the MBTA implementing 
regulations is provided at 50 CFR § 10.13. 
 
The Service also requests the HDOH continue to coordinate with us prior to construction 
activities that may create temporary water sources and/or, any exposed wastewater and water 
containment, settling, or drainage facilities, such as ponds, pools or other capture structures. 
Endangered Hawaiian waterbirds (aeʻo, Hawaiian stilt, Himantopus mexicanus knudseni; ʻalae 
keʻokeʻo, Hawaiian coot, Fulica alai; and koloa maoli, Hawaiian duck, Anas wyvilliana) can be 
attracted to such reservoirs or open sources of water during construction, operation, and 
maintenance of the new facility.  
 
The proposed action area and project activities may also attract nēnē or Hawaiian goose (Branta 
sandvicensis). Nēnē may be observed in a variety of habitats, but prefer open areas, such as 
pastures, golf courses, wetlands, natural grasslands and shrublands, and lava flows. Nēnē are 
vulnerable to vehicular strikes, human presence, and activities as they can result in injury or 
mortality associated with crushing nests hidden in vegetation, vehicular strikes, and human-
caused disturbance, such as keeping adults from provisioning young in nests. We recommend 
HDOH survey the action area prior to beginning proposed Project activities and coordinate with 
us for future construction activities to avoid and minimize impacts to nēnē. 
 
The action area of the Project is not limited to the footprint of the construction activities; rather, 
the action area includes the surrounding area impacted by the project activities. The creation of 
drainage channels related to Project construction of the wastewater treatment plant (WWTP) and 
supporting infrastructure should be included within the Project description and considered in all 
consultations. 
 
The concurrence provided in this letter is confined to the species and avoidance and 
minimization actions incorporated into the project activities specifically described in your letter 
dated May 31, 2024, and does not relieve the EPA and its designee, HDOH, of the responsibility 
under the ESA for take of listed species for the proposed project. 
 
Project Description 
 
The EPA is cooperating with HDOH, to make wastewater system improvements that will replace 
existing collection, treatment, and disposal systems servicing the community of Nā‘ālehu in the 
Ka‘ū District on the island of Hawai‘i. (Figure 1). The Hawai‘i County Department of 
Environmental Management, Wastewater Division is proposing to construct a wastewater 
treatment and disposal system to treat sewage to allow the closure of three large capacity 
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cesspools currently used to dispose of untreated sewage. Collection and delivery systems will be 
within the developed community of Nā‘ālehu. A force main pump station (SPS) east of the 
developed community will connect to the WWTP, cross a drainage channel, and, otherwise, 
follow existing roads. The WWTP will be located on approximately 28-acres (11.3-hectares) of 
State lands to the southwest of the town on the south side of Māmalahoa Highway (Figure 1, 
light blue area). Site work proposed includes grading of a drainage diversion swale, beginning 
from a vegetated diversion channel, and heading east within the Project area (Figure 1). No 
streams or wetlands occur in the Project area; however, the WWTP site itself is located within a 
shallow drainage swale and runoff flow will be directed around the WWTP infrastructure in a 
new channel.  
 

 
Figure 1. Nāʻālehu Wastewater Collection, Treatment, Disposal, and Drainage System 
Modifications Project in Nāʻālehu, Hawaiʻi. (LLC = existing large capacity cesspool; SPS = 
proposed sewage pumping Station; light blue = proposed wastewater treatment plant) 

 
Conservation Measures 
There are no streams or wetlands within the proposed project footprint described in the May 31, 
2024 letter. The Project will incorporate the Service recommended Avoidance and Minimization 
Measures (Attachment A) for federally listed Hawaiian seabird species and the ʻōpeʻapeʻa. To 
avoid and minimize impacts to ʻōpeʻapeʻa, the Project will not use barbed wire in fencing. A 
provision will be included in the construction bid requiring the contractor to provide a qualified 
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biologist to survey for ʻōpeʻapeʻa during the bat birthing and pupping season from June 1 
through September 15 prior to the start of any construction activities. Woody plants taller than 15 
feet (ft) will only be removed outside of the June 1 to September 15 time period.  

Effects to Listed Species 

Hawaiian seabirds 
 
Hawaiian seabirds may traverse the project area at night during the breeding, nesting, and 
fledging seasons (March 1 to December 15). Outdoor night lighting can cause seabird 
disorientation, fallout, and injury or mortality when seabirds are attracted to lights and after 
circling the lights, they become exhausted and collide with nearby wires, buildings, fences, or 
other structures or they may land on the ground. Fledglings are particularly vulnerable to light 
attraction when they are traversing the project area between September 15 and December 15, as 
they are making their first flights from their mountain nests to the sea. Downed seabirds are 
subject to increased mortality due to collision with automobiles, starvation, and depredation by 
dogs, cats, and other predators.  
 
No nighttime construction activities during the seabird fledging period, September 15 to 
December 15, is planned for this project. Any seabirds traversing the area at night are extremely 
unlikely to be exposed to construction-related activities because no work will occur at night. All 
outdoor lights associated with the Project structures and infrastructure will be fully shielded and 
only used when human activity is occurring in the lighted area. Motion detectors or timers will 
be deployed on all outdoor lighting. All required fencing installed at the Project that extends 
above vegetation will integrate three strands of polytape to increase visibility and reduce 
collision risk. We do not expect injury, mortality, or measurable disruptions to the normal 
behaviors of Hawaiian seabirds. Therefore, effects to Hawaiian seabirds are considered 
discountable. 
 
ʻŌpeʻapeʻa 
 
Woody vegetation may be used by ʻōpeʻapeʻa for roosting, potentially year around. The 
ʻōpeʻapeʻa roosts in woody vegetation across all islands and will leave their young unattended in 
trees and shrubs when they forage. If trees or shrubs 15 ft or taller are cleared during the pupping 
season, June 1 through September 15, there is a risk that young bats could inadvertently be 
harmed or killed, since they are too young to fly or move away from disturbance.  
 
Human presence and project activities may cause temporary disruptions to the normal behaviors 
of ʻōpeʻapeʻa near the Project area. If bats are present during the construction, we expect the 
disturbance may cause them to leave the site. We expect that these disturbances will be short 
term and intermittent and will not result in measurable disruptions of their normal behaviors, nor 
will there be reductions in the reproductive success or fitness of the bats. The high mobility of 
adult bats enables them to relocate to suitable vegetation nearby. No nonvolant young would be 
injured or killed because trees and vegetation taller than 15 ft will not be removed during the 
pupping season when the young cannot fly.  
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Avoidance and minimization measures will be implemented to avoid adverse effects to 
ʻōpeʻapeʻa. ʻŌpeʻapeʻa are not expected to be injured, killed, or to experience measurable 
disruptions to their normal behaviors. Therefore, effects to the ʻōpeʻapeʻa are discountable. 

Summary 
 
Based on the project description, conservation measures incorporated (Attachment A) and 
supporting biological rationale provided above, we expect effects to the four federally listed 
species to be discountable (extremely unlikely to occur). Therefore, the Service concurs with the 
determination that the proposed Project may affect but is not likely to adversely affect federally 
listed species.  
 
This concludes section 7 consultation for the proposed Project. Reinitiation of this consultation is 
required by the Service, where discretionary Federal involvement or control over the proposed 
actions has been retained or is authorized by law and:  

1) If new information reveals effects of the action that may affect listed species or critical 
habitat in a manner or to an extent not previously considered;  

2) If the identified action is subsequently modified in a manner that causes an effect to listed 
species or critical habitat that was not considered herein; or  

3) If a new species is listed or critical habitat designated that may be affected by the 
proposed actions.  

 
The concurrence provided in this letter under our ESA section 7 authority is only applicable to 
the activities of the aforementioned Project. Please continue to coordinate with us as the Project 
enters new construction and permitting phases.  
 
Thank you for participating with us in the protection of our endangered species. If you have any 
questions, please contact Diane Sether, Ph.D., at diane_sether@fws.gov or by telephone at 808-
210-4919, or pifwo_admin@fws.gov. When referring to this project, please include this 
reference number: 2024-0078740-S7-001. 
 
     Sincerely, 
 
 
 
 
     Chelsie Javar-Salas 
     Acting Island Team Manager for Maui Nui and Hawaiʻi 
     Pacific Islands Fish and Wildlife Office  
 
 
Attachment: A: Service Avoidance and Minimization Measures (Animals) 
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Attachment A: Animals – U.S. Fish and Wildlife Service Avoidance and 
Minimization Measures  
 
FINAL Avoidance and Minimization Measures (AMMs)  
Final revised May 2023 
 
ESA Listed Species 
 
Endangered ʻōpeʻapeʻa (Hawaiian hoary bat, Lasiurus cinereus semotus): The Hawaiian 
hoary bat roosts in woody vegetation across all islands and will leave their young unattended in 
trees and shrubs when they forage. If trees or shrubs 15 feet or taller are cleared during the 
pupping season, June 1 through September 15, there is a risk that young bats could inadvertently 
be harmed or killed, since they are too young to fly or move away from disturbance. Hawaiian 
hoary bats forage for insects from as low as 3 feet to higher than 500 feet above the ground and 
can become entangled in barbed wire used for fencing. 
 
To avoid and minimize impacts to the endangered Hawaiian hoary bat we recommend you 
incorporate the following applicable measures into your project description:  

• Do not disturb, remove, or trim woody plants greater than 15 feet tall during the bat 
birthing and pup rearing season (June 1 through September 15).  

• Do not use barbed wire for fencing.  
 
Endangered ʻuaʻu (Hawaiian petrel, Pterodroma sandwichensis), Threatened ʻaʻo, (Newell’s 
shearwater, Puffinus newelli), and Endangered Hawaiʻi Distinct Population Segment of the 
ʻakēʻakē (band-rumped storm-petrel, Hydrobates castro):  
Hawaiian seabirds may traverse the project area at night during the breeding, nesting and 
fledging seasons (March 1 to December 15). Outdoor lighting could result in seabird 
disorientation, fallout, and injury or mortality. Seabirds are attracted to lights and after circling 
the lights they may become exhausted and collide with nearby wires, buildings, or other 
structures or they may land on the ground. Downed seabirds are subject to increased mortality 
due to collision with automobiles, starvation, and predation by dogs, cats, and other predators. 
Young birds (fledglings) traversing the project area between September 15 and December 15, in 
their first flights from their mountain nests to the sea, are particularly vulnerable to light 
attraction.  
 
To avoid and minimize potential project impacts to seabirds we recommend you incorporate the 
following measures into your project description:  

• Fully shield all outdoor lights so the bulb can only be seen from below. 
• Install automatic motion sensor switches and controls on all outdoor lights or turn off 

lights when human activity is not occurring in the lighted area. 
• Avoid nighttime construction during the seabird fledging period, September 15 through 

December 15. 
 



Chane Hayashida                                                                                                                        7 
 

 
 

Seabirds have been known to collide with fences, powerlines, and other structures near nesting 
colonies. To avoid and minimize the likelihood of collision we recommend you incorporate the 
following measures into your project description: 

• Where fences extend above vegetation, integrate three strands of polytape into the 
fence to increase visibility. 

• For powerlines, guy-wires and other cables, minimize exposure above vegetation 
height and vertical profile.  

 
We recommend further coordination with our office to address specific project details and 
potential seabird interactions. 



APPENDIX E: 
Draft Archaeological Inventory Survey 

Cultural Surveys Hawaii





 

O‘ahu Office 
P.O. Box 1114 
Kailua, Hawai‘i 96734 
Ph.: (808) 262-9972 
Fax: (808) 262-4950 

www.culturalsurveys.com 

Hawai‘i Office 
Hualani St. #124 
Hilo, Hawai‘i 96720 
Ph.: (808) 965-6478 
Fax: (808) 965-6582 

  
  

 

Draft 
Archaeological Inventory Survey Report for the 

Nā‘ālehu Large Capacity Cesspool Closure Project, 
Kāhilipalinui and Kāwala Ahupua‘a, Ka‘ū District,  

Hawai‘i Island, TMKs: (3) 9-5-007:016;  
9-5-008:033, 045, 048; 9-5-010:001, 030; 9-5-021:015, 020, 

999; 9-5-022:001; 9-5-024:001, 009, 010, 011, 069, 076, 077, 
999; 9-5-025:002, 039, 999; 9-5-026:999 

 
 
 

Prepared for 
County of Hawaiʻi Department of Environmental Management,  

Wastewater Division  
 
 
 

Prepared by 
Olivier M. Bautista, B.A., 
Samantha Purdy, B.A., 
Sarah Wilkinson, B.A., 

and 
Hallett H. Hammatt, Ph.D. 

 
 
 

Cultural Surveys Hawai‘i, Inc. 
Kailua, Hawai‘i 

(Job Code: KAHILIPALINUI 6) 
 
 
 
 

July 2024 

http://www.culturalsurveys.com/


6 
 

M
an

ag
em

en
t S

um
m

ar
y 

C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

i  

 

R
ef

er
en

ce
 

C
ap

ac
it

y 
C

es
sp

oo
l C

lo
su

re
 

T
M

K
s:

 (
3)

 9
-5

-0
07

:0
16

;  
9-

5-
00

8:
03

3,
 0

45
, 0

48
; 9

-5
-0

10
:0

01
, 0

30
; 9

-5
-0

21
:0

15
, 0

20
, 9

99
; 9

-5
-

02
2:

00
1;

 9
-5

-0
24

:0
01

, 0
09

, 0
10

, 0
11

, 0
69

, 0
76

, 0
77

, 9
99

; 9
-5

- 0
25

:0
02

, 
03

9,
 9

99
; 9

-5
-0

26
:9

99
 (

B
au

ti
st

a 
et

 a
l. 

20
24

) 

D
at

e 
Ju

ly
 2

02
4 

P
ro

je
ct

 N
u

m
b

er
(s

) 
 (

C
S

H
) 

Jo
b 

C
od

e:
 K

A
H

IL
IP

A
L

IN
U

I 
3 

H
IC

R
IS

 P
ro

je
ct

 N
um

be
r:

 2
01

9P
R

30
81

1 
C

W
S

R
F

 P
ro

je
ct

 N
um

be
rs

: C
15

00
90

-
S

ta
ti

on
 a

nd
 F

or
ce

 M
ai

n)
; 

C
15

00
90

-0
7 

an
d 

D
is

po
sa

l S
ys

te
m

 a
nd

 D
ra

in
ag

e 
M

od
if

ic
at

io
ns

) 

In
ve

st
ig

at
io

n
 P

er
m

it
 

N
u

m
b

er
 

C
S

H
 c

om
pl

et
ed

 th
e 

ar
ch

ae
ol

og
ic

al
 in

ve
nt

or
y 

su
rv

ey
 (

A
IS

) 
fi

el
dw

or
k 

un
de

r 
ar

ch
ae

ol
og

ic
al

 f
ie

ld
w

or
k 

pe
rm

it
 n

um
be

rs
 2

0-
07

 a
nd

 2
1-

10
 f

or
 

ca
le

nd
ar

 y
ea

rs
 2

02
0 

an
d 

20
21

, r
es

pe
ct

iv
el

y

R
ul

es
 (

H
A

R
) 

§1
3-

13
-2

82
 

A
ge

n
ci

es
 

 
D

ep
ar

tm
en

t o
f 

E
nv

ir
on

m
en

ta
l M

an
ag

em
en

t (
C

O
H

-D
E

M
) 

L
an

d
 J

ur
is

d
ic

ti
on

 
 

P
ro

je
ct

 P
ro

p
on

en
t 

C
O

H
-D

E
M

 
R

am
zi

 M
an

so
ur

, D
ir

ec
to

r 
34

5 
K

ek
ua

na
oa

 S
tr

ee
t, 

S
ui

te
 4

1 
H

il
o,

 H
I 

96
72

0 
A

tt
en

tio
n:

 M
ar

k 
G

ra
nt

 
E

m
ai

l:
 c

oh
de

m
@

ha
w

ai
ic

ou
nt

y.
go

v 

P
ro

je
ct

 F
u

nd
in

g 
 

P
ro

je
ct

 L
oc

at
io

n
 

 
 

P
ro

je
ct

 D
es

cr
ip

ti
on

 
In

 J
un

e 
20

17
 th

e 
U

ni
te

d 
S

ta
te

s 
E

nv
ir

on
m

en
ta

l P
ro

te
ct

io
n 

A
ge

nc
y 

(E
P

A
) 

an
d 

th
e 

C
O

H
-D

E
M

 v
ol

un
ta

ri
ly

 e
nt

er
ed

 a
n 

A
dm

in
is

tr
at

iv
e 

O
rd

er
 o

n 
C

on
se

nt
 (

A
O

C
) 

to
 c

lo
se

 th
re

e 
C

ou
nt

y 
ow

ne
d 

la
rg

e 
ca

pa
ci

ty
 c

es
sp

oo
ls

 
je

ct
 to

 c
lo

se
 

th
e 

L
C

C
s 

in
cl

ud
ed

 c
on

st
ru

ct
io

n 
of

 a
 n

ew
 w

as
te

w
at

er
 c

ol
le

ct
io

n 
an

d 
tr

an
sm

is
si

on
 s

ys
te

m
 to

 c
on

ve
y 

w
as

te
w

at
er

 to
 a

 n
ew

 w
as

te
w

at
er

 
tr

ea
tm

en
t f

ac
il

it
y 

fo
r 

pr
oc

es
si

ng
 a

nd
 d

is
po

sa
l t

o 
a 

la
nd

 a
pp

li
ca

ti
on

 
sy

st
em

 p
la

nt
ed

 w
it

h 
na

ti
ve

 tr
ee

s,
 to

 b
e 

es
ta

bl
is

he
d 

on
 th

e 
pr

oj
ec

t s
it

e 
fo

r 
th

at
 p

ur
po

se
. T

he
 c

on
st

ru
ct

io
n 

of
 th

e 
w

as
te

w
at

er
 tr

ea
tm

en
t p

la
nt

 a
ls

o 

6 
 

M
an

ag
em

en
t S

um
m

ar
y 

C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

ii
  

in
cl

ud
ed

 a
 1

,5
00

-f
oo

t (
ft

) 
ex

te
ns

io
n 

of
 a

n 
ex

is
ti

ng
 d

ra
in

ag
e 

ch
an

ne
l. 

U
nd

er
 th

is
 p

ro
po

se
d 

ac
ti

on
 th

e 
en

vi
ro

nm
en

ta
l a

nd
 h

is
to

ri
c 

pr
es

er
va

tio
n 

-8
, 

re
sp

ec
tiv

el
y,

 w
as

 in
iti

at
ed

.  

E
ff

ec
ti

ve
 a

s 
of

 2
2 

A
ug

us
t 2

02
2,

 th
e 

E
P

A
 a

nd
 C

O
H

-D
E

M
 v

ol
un

ta
ri

ly
 

en
te

re
d 

a 
R

ev
is

ed
 A

O
C

, w
hi

ch
 id

en
ti

fi
ed

 f
ou

r 
pr

oj
ec

t a
lt

er
na

ti
ve

s 
fo

r 
ev

al
ua

ti
on

: 

 
A

lt
er

na
tiv

e 
#1

: P
ac

ka
ge

 W
as

te
w

at
er

 T
re

at
m

en
t P

la
nt

 a
nd

 n
ew

 
co

ll
ec

ti
on

 s
ys

te
m

 
 

A
lt

er
na

tiv
e 

#2
: P

ac
ka

ge
 W

as
te

w
at

er
 T

re
at

m
en

t P
la

nt
 P

la
nt

s 
co

nn
ec

te
d 

to
 th

e 
ex

is
tin

g 
co

lle
ct

io
n 

sy
st

em
 

 
A

lt
er

na
tiv

e 
#3

: I
nd

iv
id

ua
l W

as
te

w
at

er
 S

ys
te

m
 (

IW
S)

 
 

M
ai

nt
en

an
ce

 p
ro

gr
am

 m
od

el
 

 
A

lt
er

na
tiv

e 
#4

: I
nd

iv
id

ua
l W

as
te

w
at

er
 S

ys
te

m
 I

W
S

 
 O

pe
ra

ti
ng

 
pr

og
ra

m
 m

od
el

. 

C
O

H
-D

E
M

 W
as

te
w

at
er

 D
iv

is
io

n 
(W

W
D

) 
ha

s 
ev

al
ua

te
d 

th
e 

fo
ur

 
tr

ea
tm

en
t a

lt
er

na
tiv

e 
op

tio
ns

, c
on

si
de

ri
ng

 th
e 

te
ch

ni
ca

l, 
en

vi
ro

nm
en

ta
l 

im
pa

ct
, p

ub
li

c 
in

pu
t, 

le
ga

l c
ha

ll
en

ge
s,

 c
os

t, 
an

d 
as

so
rt

ed
 f

ac
to

rs
 f

or
 a

 
se

le
ct

io
n 

of
 a

 tr
ea

tm
en

t o
pt

io
n.

 A
s 

a 
re

su
lt

, C
O

H
-D

E
M

 a
nd

 W
W

D
 h

av
e 

se
le

ct
ed

 o
pt

io
n 

N
o.

 1
 a

s 
th

e 
pr

ef
er

re
d 

al
te

rn
at

iv
e 

op
tio

n.
  

U
nd

er
 A

lt
er

na
tiv

e 
1,

 th
e 

C
ou

nt
y 

w
ou

ld
 c

on
st

ru
ct

 a
 n

ew
 s

ew
er

 c
ol

le
ct

io
n 

gr
av

ity
 li

ne
s 

th
at

 c
on

ve
y 

se
w

ag
e 

to
 th

e 
th

re
e 

L
C

C
s 

an
d 

co
nn

ec
t i

t t
o 

th
e 

pr
op

os
ed

 w
as

te
w

at
er

 tr
ea

tm
en

t a
nd

 d
is

po
sa

l f
ac

il
it

y.
 T

he
 W

W
T

P
 w

ou
ld

 
se

rv
e 

th
e 

fo
rm

er
 B

re
w

er
 lo

ts
 a

s 
w

el
l a

s 
ne

w
ly

 a
cc

es
si

bl
e 

pa
rc

el
s 

fo
r 

fu
tu

re
 c

on
ne

ct
io

n 
to

 th
e 

W
W

T
P

. T
he

 p
ot

en
tia

l c
on

ne
ct

io
n 

of
 a

dd
it

io
na

l 
pa

rc
el

s 
m

ay
 b

e 
fu

rt
he

r 
as

se
ss

ed
 b

y 
th

e 
C

ou
nt

y 
in

 th
e 

fu
tu

re
.  

D
ur

in
g 

co
ns

tr
uc

ti
on

, t
he

 C
ou

nt
y 

sh
al

l e
ns

ur
e 

th
at

 r
es

id
en

ti
al

 u
ni

ts
 c

an
 

m
ai

nt
ai

n 
ac

ce
ss

 to
 th

e 
se

w
er

 s
ys

te
m

 a
t a

ll
 ti

m
es

. A
lte

rn
at

iv
e 

1 
in

vo
lv

es
 

ut
ili

zi
ng

 th
e 

ex
is

ti
ng

 c
ol

le
ct

io
n 

sy
st

em
 w

it
hi

n 
th

e 
B

re
w

er
 C

om
pa

ny
 

ho
us

e 
lo

ts
 a

nd
 c

on
st

ru
ct

in
g 

ne
w

 g
ra

vi
ty

 s
ew

er
s,

 w
as

te
w

at
er

 p
um

p 
st

at
io

n 
(W

W
P

S)
, a

nd
 f

or
ce

 m
ai

n 
to

 tr
an

sp
or

t s
ew

ag
e 

fr
om

 th
e 

L
C

C
s 

to
 

th
e 

ne
w

 W
W

T
P

. A
lt

er
na

ti
ve

 1
 a

ls
o 

in
vo

lv
es

 th
e 

in
st

al
la

ti
on

 o
f 

gr
av

it
y 

se
w

er
s 

to
 r

ep
la

ce
 th

e 
ex

is
ti

ng
 c

ol
le

ct
io

n.
 

U
nd

er
 th

is
 a

lt
er

na
ti

ve
, t

he
 C

ou
nt

y 
w

ou
ld

 p
er

fo
rm

 th
e 

fo
ll

ow
in

g 
ac

tio
ns

: 

1.
 

S
pu

r 
R

oa
d 

to
 th

e 
W

W
T

P 
lo

ca
te

d 
on

 a
 p

or
ti

on
 o

f 
T

ax
 M

ap
 K

ey
 

(T
M

K
) 

(3
) 

9-
5-

00
7:

01
6.

 
2.

 
Im

pl
em

en
t d

ra
in

ag
e 

im
pr

ov
em

en
ts

 w
ith

in
 th

e 
vi

ci
ni

ty
 o

f 
th

e 
W

W
T

P
 w

it
hi

n 
T

M
K

s 
(3

) 
9-

5-
00

7:
01

6 
an

d 
(3

) 
9-

5-
02

1:
01

5.
 

3.
 

C
on

st
ru

ct
 a

 n
ew

 p
um

p 
st

at
io

n 
lo

ca
te

d 
on

 a
 p

or
ti

on
 o

f 
T

M
K

: (
3)

 
9-

5-
00

8:
04

8,
 a

nd
 c

on
st

ru
ct

 a
 n

ew
 f

or
ce

 m
ai

n,
 w

hi
ch

 c
ro

ss
es

 a
n 



6 
 

M
an

ag
em

en
t S

um
m

ar
y 

C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

ii
i  

ex
is

ti
ng

 s
to

rm
 d

ra
in

ag
e 

ch
an

ne
l a

t M
el

ia
 S

tr
ee

t, 
to

 c
on

ne
ct

 to
 

 
4.

 
C

on
st

ru
ct

 a
 n

ew
 g

ra
vi

ty
 s

ew
er

 o
n 

O
pu

ke
a 

S
tr

ee
t a

nd
 O

ha
i R

oa
d 

to
 in

te
rc

ep
t e

xi
st

in
g 

fl
ow

 e
nt

er
in

g 
th

e 
L

C
C

s 
an

d 
di

ve
rt

 s
ew

ag
e 

to
 th

e 
W

W
P

S
 a

nd
 tr

an
sp

or
t f

lo
w

s 
to

 th
e 

gr
av

it
y 

se
w

er
 a

lo
ng

 
 

5.
 

In
st

al
l g

ra
vi

ty
 s

ew
er

s 
w

it
hi

n 
th

e 
st

re
et

s 
to

 r
ep

la
ce

 th
e 

ex
is

ti
ng

 
co

ll
ec

ti
on

 s
ys

te
m

. 
6.

 
C

lo
se

 a
nd

 a
ba

nd
on

 th
e 

th
re

e 
L

C
C

s.
 

7.
 

A
cc

om
m

od
at

e 
fu

tu
re

 e
xp

an
si

on
 o

f 
su

bs
ur

fa
ce

 e
ff

lu
en

t d
is

po
sa

l 
lo

ca
te

d 
w

ith
in

 a
 p

or
tio

n 
of

 T
M

K
: (

3)
 9

-5
-0

22
:0

01
. 

A
 g

eo
te

ch
ni

ca
l s

ur
ve

y 
w

il
l b

e 
co

nd
uc

te
d 

du
ri

ng
 th

e 
de

si
gn

 p
ha

se
 to

 
in

fo
rm

 a
 s

oi
l i

nv
es

ti
ga

ti
on

 r
ep

or
t f

or
 u

nd
er

st
an

di
ng

 th
e 

su
bs

ur
fa

ce
 

co
nd

it
io

ns
. G

ra
ss

 c
ut

tin
g 

an
d 

m
ul

ch
in

g 
eq

ui
pm

en
t w

il
l b

e 
ut

il
iz

ed
 to

 c
ut

 
do

w
n 

th
e 

ta
ll

 g
ra

ss
 s

o 
th

at
 a

 to
po

gr
ap

hi
c 

su
rv

ey
 c

an
 b

e 
co

nd
uc

te
d 

of
 th

e 
te

rr
ai

n 
at

 p
ar

ce
ls

 T
M

K
s:

 (
3)

 9
-5

-0
07

:0
16

, (
3)

 9
-5

-0
21

:0
15

, a
nd

 (
3)

 9
-5

-
02

2:
00

1 
pr

io
r 

to
 th

e 
ge

ot
ec

hn
ic

al
 b

or
in

g.
 T

he
 g

ra
ss

 c
ut

ti
ng

 a
nd

 
ge

ot
ec

hn
ic

al
 s

ur
ve

y 
w

or
k 

w
il

l b
e 

m
on

it
or

ed
 b

y 
C

S
H

 a
nd

 th
e 

re
su

lt
s 

ap
pe

nd
ed

 to
 th

is
 A

IS
 r

ep
or

t u
po

n 
co

m
pl

et
io

n.
 

A
re

a 
of

 P
ot

en
ti

al
 

E
ff

ec
t 

(A
P

E
) 

an
d

 
A

IS
 P

ro
je

ct
 A

re
a 

 C
lo

su
re

 P
ro

je
ct

 is
 

ap
pr

ox
im

at
el

y 
80

.4
 a

cr
es

 (
32

.5
 h

ec
ta

re
s)

. T
he

 A
P

E
 in

cl
ud

es
: 

 
T

he
 p

ro
po

se
d 

tr
ea

tm
en

t p
la

nt
 a

nd
 d

is
po

sa
l f

ac
il

it
y,

 w
hi

ch
 w

il
l 

be
 lo

ca
te

d 
m

ak
ai

 
T

M
K

s:
 (

3)
 9

-5
-0

07
:0

16
 a

nd
 (

3)
 9

-5
-0

22
:0

01
. A

n 
as

so
ci

at
ed

 
dr

ai
na

ge
 c

ha
nn

el
 m

ay
 b

e 
lo

ca
te

d 
on

 a
 p

or
tio

n 
of

 T
M

K
: (

3)
 9

-5
-

02
1:

01
5;

  
 

T
he

 lo
ca

ti
on

(s
) 

of
 p

ro
po

se
d 

pu
m

p 
st

at
io

n 
at

 T
M

K
: (

3)
 9

-5
-

00
8:

04
8;

 
 

T
he

 p
ro

po
se

d 
co

ll
ec

ti
on

 s
ys

te
m

 p
ri

m
ar

il
y 

in
 th

e 
C

ou
nt

y 
st

re
et

s 
 

 
T

he
 lo

ca
ti

on
s 

of
 th

re
e 

L
C

C
s 

w
hi

ch
 w

il
l b

e 
de

co
m

m
is

si
on

ed
; a

nd
  

 
C

om
m

un
it

y 
pa

rc
el

s 
cu

rr
en

tly
 c

on
ne

ct
ed

 to
 th

e 
ex

is
ti

ng
 C

ou
nt

y 
sy

st
em

.  

T
he

 A
IS

 p
ro

je
ct

 a
re

a 
co

m
pr

is
es

 a
 4

9.
62

-a
cr

e 
(2

0.
08

- h
ec

ta
re

) 
po

rt
io

n 
of

 
th

e 
ov

er
al

l A
PE

. T
he

 p
ro

je
ct

 a
re

a 
co

m
pr

is
es

 n
um

er
ou

s 
ta

x 
pa

rc
el

s 
(i

n 
w

ho
le

 o
r 

pa
rt

) 
an

d 
pu

bl
ic

 r
oa

dw
ay

 r
ig

ht
s-

of
-w

ay
; a

 f
ul

l l
is

t o
f 

pr
oj

ec
t 

T
M

K
s 

an
d 

ap
pl

ic
ab

le
 in

fo
rm

at
io

n 
is

 p
ro

vi
de

d 
in

 A
pp

en
di

x 
A

. 
T

he
 A

IS
 

pr
oj

ec
t a

re
a 

in
cl

ud
es

 a
ll

 th
e 

co
m

po
ne

nt
s 

of
 th

e 
A

P
E

 li
st

ed
 a

bo
ve

 e
xc

ep
t 

fo
r 

th
e 

cu
rr

en
tly

 c
on

ne
ct

ed
 c

om
m

un
ity

 p
ar

ce
ls

. A
ll

 p
ro

je
ct

 s
ta

gi
ng

 w
il

l 
be

 c
on

fi
ne

d 
w

it
hi

n 
th

e 
A

IS
 p

ro
je

ct
 a

re
a 

li
m

its
 a

t t
he

 p
ro

po
se

d 
tr

ea
tm

en
t 

pl
an

t a
nd

 s
ew

er
 p

um
p 

st
at

io
n 

si
te

. 

H
is

to
ri

c 
P

re
se

rv
at

io
n

 
R

eg
u

la
to

ry
 C

on
te

xt
 

T
hi

s 
A

IS
 in

ve
st

ig
at

io
n 

w
as

 d
es

ig
ne

d 
to

 b
e 

co
m

pl
ia

nt
 w

it
h 

bo
th

 F
ed

er
al

 

6 
 

M
an

ag
em

en
t S

um
m

ar
y 

C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

iv
  

le
gi

sl
at

io
n.

 D
ue

 to
 f

un
di

ng
 f

ro
m

 th
e 

C
le

an
 W

at
er

 S
ta

te
 R

ev
ol

vi
ng

 F
un

d 
(C

W
S

R
F)

, t
hi

s 
pr

oj
ec

t i
s 

co
ns

id
er

ed
 a

n 
un

de
rt

ak
in

g 
re

qu
ir

in
g 

co
m

pl
ia

nc
e 

w
it

h 
S

ec
ti

on
 1

06
 o

f 
th

e 
N

at
io

na
l H

is
to

ri
c 

P
re

se
rv

at
io

n 
A

ct
 

(N
H

PA
) 

an
d 

th
e 

N
at

io
na

l E
nv

ir
on

m
en

ta
l P

ol
ic

y 
A

ct
 (

N
E

PA
).

 A
s 

a 
co

un
ty

 p
ro

je
ct

 w
it

hi
n 

pr
iv

at
e,

 c
ou

nt
y,

 a
nd

 s
ta

te
 la

nd
s,

 th
e 

pr
oj

ec
t i

s 
al

so
 

-
-2

75
, r

es
pe

ct
iv

el
y)

. 

 C
lo

su
re

 P
ro

je
ct

 (
co

m
pr

is
in

g 
th

e 

W
as

te
w

at
er

 T
re

at
m

en
t a

nd
 D

is
po

sa
l S

ys
te

m
 a

nd
 D

ra
in

ag
e 

M
od

if
ic

at
io

ns
 P

ro
je

ct
) 

in
vo

lv
es

 C
W

S
R

F
 f

un
di

ng
 a

nd
 is

 th
er

ef
or

e 
an

 
un

de
rt

ak
in

g 
su

bj
ec

t t
o 

th
e 

N
H

P
A

 a
nd

 it
s 

im
pl

em
en

ti
ng

 r
eg

ul
at

io
ns

. T
he

 
E

P
A

 is
 th

e 
le

ad
 f

ed
er

al
 a

ge
nc

y 
fo

r 
th

is
 u

nd
er

ta
ki

ng
. T

he
 E

P
A

 
ad

m
in

is
te

rs
 th

e 
C

W
S

R
F

 P
ro

gr
am

, w
hi

ch
 a

ut
ho

ri
ze

s 
ca

pi
ta

li
za

ti
on

 
e 

D
O

H
. 

In
 tu

rn
, t

he
 D

O
H

 p
ro

vi
de

s 
as

si
st

an
ce

 to
 p

ub
li

c 
an

d 
pr

iv
at

e 
co

m
m

un
it

y 
w

at
er

 s
ys

te
m

s 
as

 w
el

l a
s 

no
np

ro
fi

t n
on

co
m

m
un

it
y 

w
at

er
 s

ys
te

m
s 

fo
r 

C
W

S
R

F
 p

ro
je

ct
s.

 I
n 

O
ct

ob
er

 2
01

5 
th

e 
E

P
A

 a
ut

ho
ri

ze
d 

th
e 

D
O

H
 to

 
un

de
rt

ak
e 

co
ns

ul
ta

ti
on

 w
it

h 
th

e 
S

ta
te

 H
is

to
ri

c 
P

re
se

rv
at

io
n 

O
ff

ic
er

 
(S

H
P

O
) 

an
d 

N
at

iv
e 

H
aw

ai
ia

n 
or

ga
ni

za
ti

on
s 

(N
H

O
s)

 f
or

 p
ro

je
ct

s 
fu

nd
ed

 
un

de
r 

th
e 

C
W

S
R

F 
(A

pp
en

di
x 

B
).

 

In
 c

on
su

lt
at

io
n 

w
it

h 
th

e 
SH

P
D

, t
hi

s 
A

IS
 in

ve
st

ig
at

io
n 

fu
lf

il
ls

 th
e 

re
qu

ir
em

en
ts

 o
f 

H
A

R
 §

13
-1

3-
27

6 
an

d 
th

e 
St

an
da

rd
s 

fo
r 

A
rc

ha
eo

lo
gy

 a
nd

 H
is

to
ri

c 
P

re
se

rv
at

io
n.

 I
t w

as
 c

on
du

ct
ed

 
to

 a
ss

es
s 

an
y 

hi
st

or
ic

 p
ro

pe
rt

ie
s 

fo
r 

in
te

gr
it

y 
an

d 
si

te
 s

ig
ni

fi
ca

nc
e 

in
 

ac
co

rd
an

ce
 w

it
h 

H
A

R
 §

13
-2

75
- 6

. T
hi

s 
re

po
rt

 is
 a

ls
o 

in
te

nd
ed

 to
 s

up
po

rt
 

an
y 

pr
oj

ec
t-

re
la

te
d 

hi
st

or
ic

 p
re

se
rv

at
io

n 
co

ns
ul

ta
ti

on
 w

it
h 

co
ns

ul
ti

ng
 

pa
rt

ie
s,

 s
uc

h 
as

 s
ta

te
 a

nd
 c

ou
nt

y 
ag

en
ci

es
 a

nd
 in

te
re

st
ed

 N
at

iv
e 

H
aw

ai
ia

n 
O

rg
an

iz
at

io
ns

 (
N

H
O

s)
 a

nd
 c

om
m

un
ity

 g
ro

up
s,

 if
 a

pp
li

ca
bl

e.
 

In
 2

02
0 

C
SH

 p
re

pa
re

d 
an

 a
rc

ha
eo

lo
gi

ca
l l

it
er

at
ur

e 
re

vi
ew

 f
or

 th
e 

pr
oj

ec
t

 (
P

ur
dy

 e
t a

l. 
20

20
).

 T
hi

s 
in

ve
st

ig
at

io
n 

w
as

 d
es

ig
ne

d
th

ro
ug

h 
de

ta
ile

d 
hi

st
or

ic
al

, c
ul

tu
ra

l, 
an

d 
ar

ch
ae

ol
og

ic
al

 b
ac

kg
ro

un
d 

re
se

ar
ch

to
 d

et
er

m
in

e 
th

e 
li

ke
li

ho
od

 th
at

 
hi

st
or

ic
 p

ro
pe

rt
ie

s 
m

ay
 b

e 
af

fe
ct

ed
 b

y 
th

e 
pr

oj
ec

t a
nd

, b
as

ed
 o

n 
fi

nd
in

gs
, c

on
si

de
r 

cu
lt

ur
al

 r
es

ou
rc

e 
m

an
ag

em
en

t r
ec

om
m

en
da

tio
ns

. I
t 

w
as

 a
ls

o 
in

te
nd

ed
 to

 s
up

po
rt

 th
e 

C
O

H
-

es
er

va
ti

on
 r

ev
ie

w
 

st
ep

s 
pu

rs
ua

nt
 to

 H
A

R
 §

13
-2

75
. 

O
n 

22
 O

ct
ob

er
 2

02
0 

th
e 

C
ou

nt
y 

su
bm

it
te

d 
a 

pa
ck

et
 o

f 
m

at
er

ia
ls

 
(i

nc
lu

di
ng

 a
 c

ov
er

 le
tt

er
 d

at
ed

 1
6 

O
ct

ob
er

 2
02

0)
 to

 S
H

PD
 in

it
ia

ti
ng

 
co

ns
ul

ta
ti

on
 u

nd
er

 H
R

S
 §

6E
-8

/H
A

R
 §

13
-2

75
-5

(b
) 

an
d 

re
qu

es
tin

g 
co

nc
ur

re
nc

e 
w

it
h 

th
e 

ne
ed

 f
or

 a
n 

A
IS

 f
or

 th
e 

pr
oj

ec
t. 

S
H

PD
 r

ep
li

ed
 in

 



6 
 

M
an

ag
em

en
t S

um
m

ar
y 

C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

v  

co
rr

es
po

nd
en

ce
 d

at
ed

 1
 D

ec
em

be
r 

20
20

 (
L

og
 N

o.
: 2

02
0.

02
55

5;
 D

oc
. 

N
o.

: 2
01

2N
M

01
re

co
m

m
en

da
ti

on
 th

at
 a

n 
A

IS
 b

e 
co

nd
uc

te
d.

 T
he

 S
H

P
D

 le
tte

r 
al

so
 s

ta
te

d 

w
it

hi
n 

th
e 

cu
rr

en
t p

ro
je

ct
 a

re
a 

an
d 

de
te

rm
in

in
g 

th
e 

po
te

nt
ia

l i
m

pa
ct

s 
to

 
th

os
e 

si
te

s 
s

 

T
he

 D
O

H
 in

it
ia

te
d 

S
ec

ti
on

 1
06

 c
on

su
lt

at
io

n 
w

it
h 

th
e 

S
ta

te
 H

is
to

ri
c 

P
re

se
rv

at
io

n 
O

ff
ic

e 
an

d 
ot

he
r 

pa
rt

ie
s 

in
 J

un
e 

20
24

. 

F
ie

ld
w

or
k

 E
ff

or
t 

F
ie

ld
w

or
k 

w
as

 c
on

du
ct

ed
 in

te
rm

it
te

nt
ly

 b
et

w
ee

n 
26

 O
ct

ob
er

 2
02

0 
an

d 
29

 J
an

ua
ry

 2
02

1 
by

 C
SH

 A
rc

ha
eo

lo
gi

st
 S

am
an

th
a 

P
ur

dy
, B

.A
., 

an
d 

P
ro

je
ct

 D
ir

ec
to

r 
O

li
vi

er
 M

. B
au

ti
st

a,
 B

.A
., 

un
de

r 
th

e 
ge

ne
ra

l 
su

pe
rv

is
io

n 
of

 P
ri

nc
ip

al
 I

nv
es

ti
ga

to
r 

H
al

le
tt

 H
. H

am
m

at
t, 

P
h.

D
. T

hi
s 

w
or

k 
re

qu
ir

ed
 a

pp
ro

xi
m

at
el

y 
19

 p
er

so
n-

da
ys

 to
 c

om
pl

et
e.

 

C
on

su
lt

at
io

n
 

N
H

P
A

 S
ec

ti
on

 1
06

 c
on

su
lt

at
io

n 
w

it
h 

co
m

m
un

ity
 m

em
be

rs
, a

ge
nc

ie
s,

 
an

d 
N

H
O

s 
is

 b
ei

ng
 u

nd
er

ta
ke

n 
by

 th
e 

pr
oj

ec
t p

ro
po

ne
nt

s.
  

H
is

to
ri

c 
P

ro
p

er
ti

es
 

Id
en

ti
fi

ed
 

T
hi

s 
A

IS
 id

en
ti

fi
ed

 f
ou

r 
pr

ev
io

us
ly

 d
oc

um
en

te
d 

an
d 

se
ve

n 
ne

w
ly

 
do

cu
m

en
te

d 
hi

st
or

ic
 p

ro
pe

rt
ie

s 
in

 th
e 

pr
oj

ec
t a

re
a.

 

T
he

 f
ou

r 
pr

ev
io

us
ly

 d
oc

um
en

te
d 

si
te

s 
in

cl
ud

e 
th

e 
fo

llo
w

in
g:

 

 
S

IH
P

 #
 5

0-
10

-7
4-

29
50

7 
is

 a
 h

is
to

ri
c 

ra
nc

hi
ng

 c
om

pl
ex

. P
ur

su
an

t 
to

 H
A

R
 §

13
-2

75
-6

 it
 is

 a
ss

es
se

d 
as

 s
ig

ni
fi

ca
nt

 u
nd

er
 C

ri
te

ri
on

 d
 

fo
r 

th
e 

in
fo

rm
at

io
n 

it
 h

as
 y

ie
ld

ed
 a

bo
ut

 h
is

to
ri

c 
ra

nc
hi

ng
 a

ct
iv

it
y 

in
 th

e 
pr

oj
ec

t a
re

a.
 I

t i
s 

ev
al

ua
te

d 
as

 n
ot

 e
lig

ib
le

 f
or

 li
st

in
g 

on
 

th
e 

N
at

io
na

l R
eg

is
te

r 
of

 H
is

to
ri

c 
P

la
ce

s 
. 

 
S

IH
P

 #
 5

0-
10

-4
7-

30
18

7 
co

m
pr

is
es

 th
e 

fo
rm

er
 a

nd
 p

re
se

nt
 

R
oa

d 
(v

ar
ia

bl
y 

S
ta

te
 R

ou
te

s 
11

, 1
9,

 1
80

, a
nd

 1
90

).
 P

ur
su

an
t t

o 
H

A
R

 §
13

-2
75

-6
 it

 is
 a

ss
es

se
d 

as
 s

ig
ni

fi
ca

nt
 u

nd
er

 C
ri

te
ri

on
 a

 f
or

 
it

s 
as

so
ci

at
io

n 
w

ith
 e

ve
nt

s 
th

at
 h

av
e 

m
ad

e 
an

 im
po

rt
an

t 
co

nt
ri

bu
ti

on
 to

 th
e 

de
ve

lo
pm

en
t o

f 
tr

an
sp

or
ta

ti
on

 r
ou

te
s 

on
 

H
aw

ai
i I

sl
an

d,
 a

nd
 u

nd
er

 C
ri

te
ri

on
 d

 f
or

 h
av

in
g 

yi
el

de
d 

in
fo

rm
at

io
n 

ab
ou

t h
is

to
ri

c 
tr

an
sp

or
ta

ti
on

 in
 th

e 
pr

oj
ec

t a
re

a.
 

P
ur

su
an

t t
o 

36
 C

FR
 6

0.
4 

is
 e

va
lu

at
ed

 a
s 

el
ig

ib
le

 f
or

 li
st

in
g 

on
 

th
e 

N
at

io
na

l R
eg

is
te

r 
un

de
r 

C
ri

te
ri

on
 A

 (
fo

r 
it

s 
as

so
ci

at
io

n 
w

it
h 

ev
en

ts
 th

at
 h

av
e 

m
ad

e 
a 

si
gn

if
ic

an
t c

on
tr

ib
ut

io
n 

to
 th

e 
br

oa
d 

pa
tt

er
ns

 o
f 

ou
r 

hi
st

or
y)

 a
nd

 C
ri

te
ri

on
 D

 (
fo

r 
ha

vi
ng

 y
ie

ld
ed

, o
r 

be
in

g 
li

ke
ly

 to
 y

ie
ld

, i
nf

or
m

at
io

n 
im

po
rt

an
t i

n 
hi

st
or

y)
. 

 
S

IH
P

 #
 5

0-
0-

74
-3

09
29

 is
 a

 p
re

-C
on

ta
ct

 a
ct

iv
it

y 
ar

ea
 a

nd
 h

is
to

ri
c 

ra
nc

hi
ng

 c
om

pl
ex

. I
t i

s 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t u
nd

er
 C

ri
te

ri
on

 d
 

fo
r 

th
e 

in
fo

rm
at

io
n 

it
 h

as
 y

ie
ld

ed
 a

bo
ut

 tr
ad

it
io

na
l a

nd
 h

is
to

ri
c 

6 
 

M
an

ag
em

en
t S

um
m

ar
y 

C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

vi
  

la
nd

 u
se

 in
 th

e 
pr

oj
ec

t a
re

a.
 I

t i
s 

ev
al

ua
te

d 
as

 n
ot

 e
li

gi
bl

e 
fo

r 
li

st
in

g 
on

 th
e 

N
at

io
na

l R
eg

is
te

r.
 

 
S

IH
P

 #
 5

0-
10

-7
4-

30
93

0 
is

 a
 h

is
to

ri
c 

ra
nc

h 
w

al
l. 

It
 is

 a
ss

es
se

d 
as

 
si

gn
if

ic
an

t u
nd

er
 C

ri
te

ri
on

 d
 f

or
 th

e 
in

fo
rm

at
io

n 
it 

ha
s 

yi
el

de
d 

ab
ou

t h
is

to
ri

c 
ra

nc
hi

ng
 a

ct
iv

it
y 

in
 th

e 
pr

oj
ec

t a
re

a.
 I

t i
s 

ev
al

ua
te

d 
as

 n
ot

 e
li

gi
bl

e 
fo

r 
li

st
in

g 
on

 th
e 

N
at

io
na

l R
eg

is
te

r.
 

T
he

 s
ev

en
 n

ew
ly

 d
oc

um
en

te
d 

hi
st

or
ic

 p
ro

pe
rt

ie
s 

in
 th

e 
pr

oj
ec

t a
re

a 
in

cl
ud

e 
th

e 
fo

ll
ow

in
g:

  

 
S

IH
P

# 
50

-1
0-

74
-3

12
68

 i
s 

a 
hi

st
or

ic
 e

ar
th

en
 d

ra
in

ag
e 

di
tc

h 
us

ed
 

to
 c

ha
nn

el
 s

to
rm

 w
at

er
. I

t i
s 

as
se

ss
ed

 a
s 

si
gn

if
ic

an
t u

nd
er

 
C

ri
te

ri
on

 d
 f

or
 th

e 
in

fo
rm

at
io

n 
it 

ha
s 

pr
ov

id
ed

 a
bo

ut
 h

is
to

ri
c 

w
at

er
 c

on
tr

ol
 a

ct
iv

it
y 

in
 th

e 
pr

oj
ec

t a
re

a.
 I

t i
s 

ev
al

ua
te

d 
as

 n
ot

 
el

ig
ib

le
 f

or
 li

st
in

g 
on

 th
e 

N
at

io
na

l R
eg

is
te

r.
 

 
S

IH
P

 #
 5

0-
10

-7
4-

31
26

9 
is

 a
 h

is
to

ri
c 

ra
nc

hi
ng

 c
om

pl
ex

. I
t i

s 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t u
nd

er
 C

ri
te

ri
on

 d
 f

or
 th

e 
in

fo
rm

at
io

n 
it

 
ha

s 
yi

el
de

d 
ab

ou
t h

is
to

ri
c 

ra
nc

hi
ng

 a
ct

iv
it

y 
in

 th
e 

pr
oj

ec
t a

re
a.

 I
t 

is
 e

va
lu

at
ed

 a
s 

no
t e

li
gi

bl
e 

fo
r 

li
st

in
g 

on
 th

e 
N

at
io

na
l R

eg
is

te
r.

 

 
S

IH
P

 #
 5

0-
10

-7
4-

31
27

0 
is

 a
 h

is
to

ri
c 

je
ep

 r
oa

d.
 I

t i
s 

as
se

ss
ed

 a
s 

si
gn

if
ic

an
t u

nd
er

 C
ri

te
ri

on
 d

 f
or

 th
e 

in
fo

rm
at

io
n 

it 
ha

s 
yi

el
de

d 
ab

ou
t h

is
to

ri
c 

tr
an

sp
or

ta
tio

n 
in

 th
e 

pr
oj

ec
t a

re
a.

 I
t i

s 
ev

al
ua

te
d 

as
 

no
t e

li
gi

bl
e 

fo
r 

lis
tin

g 
on

 th
e 

N
at

io
na

l R
eg

is
te

r.
 

 
S

IH
P

 #
 5

0-
10

-7
4-

31
27

1 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t u
nd

er
 C

ri
te

ri
on

 d
 f

or
 th

e 
in

fo
rm

at
io

n 
it

 
ha

s 
yi

el
de

d 
ab

ou
t h

is
to

ri
c 

tr
an

sp
or

ta
ti

on
 in

 th
e 

pr
oj

ec
t a

re
a.

 I
t i

s 
ev

al
ua

te
d 

as
 n

ot
 e

li
gi

bl
e 

fo
r 

li
st

in
g 

on
 th

e 
N

at
io

na
l R

eg
is

te
r.

 

 
S

IH
P

 #
 5

0-
10

-7
4-

31
27

2 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t u
nd

er
 C

ri
te

ri
on

 d
 f

or
 th

e 
in

fo
rm

at
io

n 
it

 
ha

s 
yi

el
de

d 
ab

ou
t h

is
to

ri
c 

tr
an

sp
or

ta
ti

on
 in

 th
e 

pr
oj

ec
t a

re
a.

 I
t i

s 
ev

al
ua

te
d 

as
 n

ot
 e

li
gi

bl
e 

fo
r 

li
st

in
g 

on
 th

e 
N

at
io

na
l R

eg
is

te
r.

 

 
S

IH
P

 #
 5

0-
10

-7
4-

31
27

3 
is

 a
 h

is
to

ri
c 

co
m

pl
ex

 c
om

pr
is

in
g 

a 
co

nc
re

te
 d

ra
in

ag
e 

ch
an

ne
l a

nd
 a

ss
oc

ia
te

d 
fo

ot
br

id
ge

. I
t i

s 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t u
nd

er
 C

ri
te

ri
on

 d
 f

or
 th

e 
in

fo
rm

at
io

n 
it

 
ha

s 
yi

el
de

d 
ab

ou
t h

is
to

ri
c 

w
at

er
 c

on
tr

ol
 a

ct
iv

it
y 

in
 th

e 
pr

oj
ec

t 
ar

ea
. I

t i
s 

ev
al

ua
te

d 
as

 n
ot

 e
li

gi
bl

e 
fo

r 
li

st
in

g 
on

 th
e 

N
at

io
na

l 
R

eg
is

te
r.

 

 
S

IH
P

 #
 5

0-
10

-7
4-

31
27

4 
is

 a
 h

is
to

ri
c 

bo
un

da
ry

 w
al

l. 
It

 is
 

as
se

ss
ed

 a
s 

si
gn

if
ic

an
t u

nd
er

 C
ri

te
ri

on
 d

 f
or

 th
e 

in
fo

rm
at

io
n 

it
 

ha
s 

yi
el

de
d 

ab
ou

t h
is

to
ri

c 
la

nd
 u

se
 in

 th
e 

pr
oj

ec
t a

re
a.

 I
t i

s 
ev

al
ua

te
d 

as
 n

ot
 e

li
gi

bl
e 

fo
r 

li
st

in
g 

on
 th

e 
N

at
io

na
l R

eg
is

te
r.

 



6 
 

M
an

ag
em

en
t S

um
m

ar
y 

C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

vi
i  

E
ff

ec
t 

R
ec

om
m

en
d

at
io

n
 

In
 a

cc
or

da
nc

e 
w

ith
 f

ed
er

al
 r

eg
ul

at
io

ns
 (

36
 C

F
R

 8
00

.5
),

 th
e 

A
IS

 r
es

ul
ts

 

In
 a

cc
or

da
nc

e 
w

it
h 

H
A

R
 §

13
-2

75
-7

, 
-D

E
M

 h
av

e 
de

te
rm

in
ed

 th
e 

pr
oj

ec
t 

T
he

 p
ro

je
ct

 
pr

op
on

en
ts

 r
eq

ue
st

 S
H

P
D

 c
on

cu
rr

en
ce

 w
ith

 th
es

e 
de

te
rm

in
at

io
ns

. 

O
ne

 h
is

to
ri

c 
pr

op
er

ty
 o

n 
th

e 
pr

oj
ec

t a
re

a 
ha

s 
be

en
 e

va
lu

at
ed

 a
s 

el
ig

ib
le

 
fo

r 
in

cl
us

io
n 

on
 th

e 
N

at
io

na
l R

eg
is

te
r:

 S
IH

P
 #

 5
0-

10
-4

7-
30

18
7 

he
 1

5-
m

 (
50

-f
t)

 p
or

ti
on

 o
f 

th
is

 h
is

to
ri

c 
pr

op
er

ty
 w

it
hi

n 
th

e 
pr

oj
ec

t a
re

a 
re

ta
in

s 
in

te
gr

ity
 o

f 
lo

ca
ti

on
 o

nl
y,

 a
s 

al
l 

lo
ng

er
 e

vi
de

nt
 to

da
y.

 W
hi

le
 th

e 
pr

oj
ec

t w
ill

 a
ff

ec
t t

he
 m

od
er

n 
ro

ad
w

ay
 

el
em

en
ts

, t
he

se
 e

le
m

en
ts

 w
ill

 b
e 

re
pl

ac
ed

 f
ol

lo
w

in
g 

co
ns

tr
uc

ti
on

, a
nd

 
th

e 
in

te
gr

ity
 a

nd
 s

ig
ni

fi
ca

nc
e 

of
 th

e 
hi

gh
w

ay
 w

il
l n

ot
 b

e 
di

m
in

is
he

d.
 

T
he

re
fo

re
, t

he
 p

ro
je

ct
 w

il
l h

av
e 

no
 a

dv
er

se
 e

ff
ec

t o
n 

SI
H

P
 #

 -
30

18
7.

 
T

hi
s 

si
te

 is
 a

ss
es

se
d 

as
 s

ig
ni

fi
ca

nt
 u

nd
er

 C
ri

te
ri

on
 a

 o
f 

th
e 

S
ta

te
 o

f 

m
ad

e 
an

 im
po

rt
an

t c
on

tr
ib

ut
io

n 
to

 th
e 

de
ve

lo
pm

en
t o

f 
tr

an
sp

or
ta

ti
on

 
ro

ut
es

 o
n 

H
aw

ai
i 

Is
la

nd
, a

nd
 u

nd
er

 C
ri

te
ri

on
 d

 f
or

 h
av

in
g 

yi
el

de
d 

in
fo

rm
at

io
n 

ab
ou

t h
is

to
ri

c 
tr

an
sp

or
ta

tio
n 

in
 th

e 
pr

oj
ec

t a
re

a.
 

D
oc

um
en

ta
ti

on
 o

f 
S

IH
P

 #
 -

30
18

7 
in

 th
is

 A
IS

 h
as

 in
cl

ud
ed

 h
is

to
ri

ca
l 

re
se

ar
ch

, G
P

S
 d

at
a 

co
lle

ct
io

n,
 p

ho
to

gr
ap

hs
, a

nd
 w

ri
tt

en
 d

es
cr

ip
tio

n.
 

T
hi

s 
A

IS
 h

as
 a

de
qu

at
el

y 
do

cu
m

en
te

d 
th

e 
lo

ca
ti

on
, e

xt
en

t, 
fu

nc
ti

on
, a

ge
, 

an
d 

co
ns

tr
uc

ti
on

 m
et

ho
ds

 o
f 

th
e 

po
rt

io
n 

of
 S

IH
P

 #
 -

30
18

7 
in

 th
e 

pr
oj

ec
t 

ar
ea

, m
it

ig
at

in
g 

pr
oj

ec
t-

re
la

te
d 

im
pa

ct
s 

pu
rs

ua
nt

 to
 H

A
R

 §
13

-2
75

-8
. 

T
he

 r
em

ai
ni

ng
 te

n 
hi

st
or

ic
 p

ro
pe

rt
ie

s 
in

 th
e 

pr
oj

ec
t a

re
a 

(S
IH

P 
#s

 5
0-

10
-7

4-
29

50
7,

 -
30

92
9,

 -
30

93
0,

 -
31

26
8,

 -
31

26
9,

 -
31

27
0,

 -
31

27
1,

 -
31

27
2,

 
-3

12
73

, a
nd

 -
31

27
4)

 m
ay

 a
ls

o 
be

 im
pa

ct
ed

 b
y 

pr
oj

ec
t d

ev
el

op
m

en
t. 

T
he

se
 h

is
to

ri
c 

pr
op

er
tie

s 
ha

ve
 b

ee
n 

ev
al

ua
te

d 
as

 n
ot

 e
li

gi
bl

e 
fo

r 
in

cl
us

io
n 

on
 th

e 
N

at
io

na
l R

eg
is

te
r.

 T
he

se
 s

it
es

 a
re

 a
ss

es
se

d 
as

 

be
ca

us
e 

th
ey

 h
av

e 
yi

el
de

d 
in

fo
rm

at
io

n 
im

po
rt

an
t f

or
 r

es
ea

rc
h 

on
 

hi
st

or
y.

 D
oc

um
en

ta
ti

on
 o

f 
th

es
e 

hi
st

or
ic

 p
ro

pe
rt

ie
s 

in
 th

is
 A

IS
 h

as
 

in
cl

ud
ed

 h
is

to
ri

ca
l r

es
ea

rc
h,

 G
P

S
 d

at
a 

co
ll

ec
ti

on
, p

ho
to

gr
ap

hs
, p

la
n 

vi
ew

 m
ap

s,
 a

nd
 w

ri
tte

n 
de

sc
ri

pt
io

ns
. T

hi
s 

A
IS

 h
as

 a
de

qu
at

el
y 

do
cu

m
en

te
d 

th
e 

lo
ca

ti
on

, e
xt

en
t, 

fu
nc

tio
n,

 a
ge

, a
nd

 c
on

st
ru

ct
io

n 
m

et
ho

ds
 o

f 
th

es
e 

te
n 

hi
st

or
ic

 p
ro

pe
rt

ie
s,

 m
it

ig
at

in
g 

pr
oj

ec
t-

re
la

te
d 

im
pa

ct
s 

pu
rs

ua
nt

 to
 H

A
R

 §
13

-2
84

-8
. 

M
it

ig
at

io
n 

R
ec

om
m

en
d

at
io

n
s 

T
he

 s
in

gl
e 

hi
st

or
ic

 p
ro

pe
rt

y 
ev

al
ua

te
d 

as
 e

li
gi

bl
e 

fo
r 

li
st

in
g 

on
 th

e 
N

at
io

na
l R

eg
is

te
r 

(S
IH

P
 #

 5
0-

10
-4

7-
no

t b
e 

ad
ve

rs
el

y 
im

pa
ct

ed
 b

y 
th

e 
pr

oj
ec

t a
s 

it
s 

in
te

gr
it

y 
an

d 
si

gn
if

ic
an

ce
 

w
il

l n
ot

 b
e 

di
m

in
is

he
d.

 T
hi

s 
A

IS
 h

as
 a

de
qu

at
el

y 
do

cu
m

en
te

d 
th

e 
lo

ca
ti

on
, e

xt
en

t, 
fu

nc
ti

on
, a

ge
, a

nd
 c

on
st

ru
ct

io
n 

m
et

ho
ds

 o
f 

th
e 

11
 

hi
st

or
ic

 p
ro

pe
rt

ie
s 

w
it

hi
n 

th
e 

pr
oj

ec
t a

re
a,

 m
it

ig
at

in
g 

an
y 

pr
oj

ec
t-

re
la

te
d 

6 
 

M
an

ag
em

en
t S

um
m

ar
y 

C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

vi
ii

  

im
pa

ct
s 

pu
rs

ua
nt

 to
 H

A
R

 §
13

-2
84

-8
. N

o 
fu

rt
he

r 
w

or
k 

is
 r

ec
om

m
en

de
d 

fo
r 

th
es

e 
11

 h
is

to
ri

c 
pr

op
er

ti
es

. 

A
rc

ha
eo

lo
gi

ca
l m

on
it

or
in

g 
is

 r
ec

om
m

en
de

d 
du

ri
ng

 a
ll

 p
ro

je
ct

 g
ro

un
d-

di
st

ur
bi

ng
 a

ct
iv

it
ie

s 
to

 f
ac

il
it

at
e 

hi
st

or
ic

 p
ro

pe
rt

y 
id

en
ti

fi
ca

ti
on

 f
or

 
in

fo
rm

at
io

n 
pu

rp
os

es
, e

sp
ec

ia
ll

y 
of

 a
ny

 s
ub

su
rf

ac
e 

la
va

 tu
be

s 
th

at
 m

ay
 

co
nt

ai
n 

hi
st

or
ic

 p
ro

pe
rt

ie
s.

 A
rc

ha
eo

lo
gi

ca
l m

on
it

or
in

g 
w

il
l p

ro
ce

ed
 

un
de

r 
an

 a
rc

ha
eo

lo
gi

ca
l m

on
it

or
in

g 
pl

an
 th

at
 m

ee
ts

 th
e 

re
qu

ir
em

en
ts

 o
f 

H
A

R
 §

13
-2

79
-4

, w
hi

ch
 w

il
l b

e 
su

bm
it

te
d 

to
 th

e 
SH

PD
 f

or
 r

ev
ie

w
 a

nd
 

ac
ce

pt
an

ce
 p

ri
or

 to
 p

ro
je

ct
 in

it
ia

ti
on

. 



6

C
lo

su
re

T
M

K
s:

 m
ul

tip
le

ix

T
ab

le
 o

f 
C

on
te

n
ts

M
an

ag
em

en
t 

S
u

m
m

ar
y

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

i

In
tr

od
u

ct
io

n
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.1

Pr
oj

ec
t B

ac
kg

ro
un

d
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..
1

H
is

to
ri

c 
Pr

es
er

va
ti

on
 R

eg
ul

at
or

y 
C

on
te

xt
 a

nd
 D

oc
um

en
t P

ur
po

se
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

11
E

nv
ir

on
m

en
ta

l S
et

tin
g

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..

12
1.

3.
1 

N
at

ur
al

 E
nv

ir
on

m
en

t..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..
12

1.
3.

2 
B

ui
lt

 E
nv

ir
on

m
en

t..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

12

M
et

h
od

s
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
15

Fi
el

d 
M

et
ho

ds
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
15

2.
1.

1 
P

ed
es

tr
ia

n 
Su

rv
ey

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..

15
2.

1.
2 

S
ub

su
rf

ac
e 

T
es

ti
ng

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.1

5
L

ab
or

at
or

y 
M

et
ho

ds
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

19
2.

2.
1 

A
rt

if
ac

t A
na

ly
si

s.
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
19

2.
2.

2 
E

ne
rg

y-
D

is
pe

rs
iv

e 
X

-r
ay

 F
lu

or
es

ce
nc

e 
(E

D
X

R
F

) 
A

na
ly

si
s

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

19
2.

2.
3 

W
oo

d 
T

ax
a 

A
na

ly
si

s.
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
20

2.
2.

4 
R

ad
io

ca
rb

on
 A

na
ly

si
s.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.2

0
2.

2.
5 

D
is

po
si

tio
n 

of
 M

at
er

ia
ls

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..
20

R
es

ea
rc

h 
M

et
ho

ds
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
21

C
on

su
lta

ti
on

 M
et

ho
ds

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

21

B
ac

k
gr

ou
nd

 R
es

ea
rc

h
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.2

2

T
ra

di
tio

na
l a

nd
 H

is
to

ri
ca

l B
ac

kg
ro

un
d.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
22

3.
1.

1 
T

ra
di

ti
on

al
 B

ac
kg

ro
un

d 
an

d 
L

an
d 

U
se

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
22

3.
1.

2 
E

ar
ly

 H
is

to
ri

c 
Pe

ri
od

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

23
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..
26

3.
1.

4 
M

id
-

to
 L

at
e 

18
00

s.
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

29
3.

1.
5 

19
00

s.
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
29

3.
1.

6 
C

on
te

m
po

ra
ry

 L
an

d 
U

se
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.3

3
Pr

ev
io

us
 A

rc
ha

eo
lo

gi
ca

l R
es

ea
rc

h
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.3
7

B
ac

kg
ro

un
d 

S
um

m
ar

y 
an

d 
Pr

ed
ic

tiv
e 

M
od

el
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
41

R
es

u
lt

s 
of

 F
ie

ld
w

or
k

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.4

4

Pe
de

st
ri

an
 I

ns
pe

ct
io

n 
R

es
ul

ts
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
44

Su
bs

ur
fa

ce
 T

es
tin

g 
R

es
ul

ts
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.5
9

4.
2.

1 
M

ec
ha

ni
ca

l E
xp

lo
ra

to
ry

 T
re

nc
hi

ng
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..

59
4.

2.
2 

M
an

ua
l T

es
t E

xc
av

at
io

ns
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.1
03

R
es

u
lt

s 
of

 L
ab

or
at

or
y 

A
na

ly
si

s
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..

10
9

A
rt

if
ac

t A
na

ly
si

s.
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..
10

9
5.

1.
1 

T
ra

di
ti

on
al

 H
aw

ai
ia

n 
A

rt
if

ac
ts

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.1
09

C
ha

rc
oa

l A
na

ly
si

s.
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

11
2

5.
2.

1 
W

oo
d 

T
ax

a 
A

na
ly

si
s.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.1

12
5.

2.
2 

R
ad

io
ca

rb
on

 A
na

ly
si

s.
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..

11
3

S
it

e 
D

es
cr

ip
ti

on
s

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..
11

6

6

C
lo

su
re

T
M

K
s:

 m
ul

tip
le

x

SI
H

P
 #

 5
0-

10
-7

4-
29

50
7.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

11
6

SI
H

P
 #

 5
0-

10
-4

7-
30

18
7.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

12
5

SI
H

P
 #

 5
0-

10
-7

4-
30

92
9.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

13
0

SI
H

P
 #

 5
0-

10
-7

4-
30

93
0.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

13
7

SI
H

P
 #

 5
0-

10
-7

4-
31

26
8.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

14
1

SI
H

P
 #

 5
0-

10
-7

4-
31

26
9.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

14
5

SI
H

P
 #

 5
0-

10
-7

4-
31

27
0.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

15
4

SI
H

P
 #

 5
0-

10
-7

4-
31

27
1.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

15
7

SI
H

P
 #

 5
0-

10
-7

4-
31

27
2.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

15
9

SI
H

P
 #

 5
0-

10
-7

4-
31

27
3.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.1

61
SI

H
P

 #
 5

0-
10

-7
4-

31
27

4.
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.1
65

S
u

m
m

ar
y 

an
d

 I
n

te
rp

re
ta

ti
on

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..

16
7

S
ig

n
if

ic
an

ce
 A

ss
es

sm
en

ts
 a

n
d

 N
at

io
n 

R
eg

is
te

r 
E

lig
ib

il
it

y 
D

et
er

m
in

at
io

n
s.

...
16

8

Si
gn

if
ic

an
ce

 A
ss

es
sm

en
ts

 u
nd

er
 H

R
S

 §
6E

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..
16

8
8.

1.
1 

S
IH

P
 #

 5
0-

10
-7

4-
29

50
7

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

16
8

8.
1.

2 
S

IH
P

 #
 5

0-
10

-4
7-

30
18

7
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
16

8
8.

1.
3 

S
IH

P
 #

 5
0-

10
-7

4-
30

92
9

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

16
9

8.
1.

4 
S

IH
P

 #
 5

0-
10

-7
4-

30
93

0
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
16

9
8.

1.
5 

S
IH

P
 #

 5
0-

10
-7

4-
31

26
8

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

16
9

8.
1.

6 
S

IH
P

 #
 5

0-
10

-7
4-

31
26

9
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
16

9
8.

1.
7 

S
IH

P
 #

 5
0-

10
-7

4-
31

27
0

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

16
9

8.
1.

8 
S

IH
P

 #
 5

0-
10

-7
4-

31
27

1
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
17

0
8.

1.
9 

S
IH

P
 #

 5
0-

10
-7

4-
31

27
2

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

17
0

8.
1.

10
 S

IH
P 

# 
50

-1
0-

74
-3

12
73

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.1

70
8.

1.
11

 S
IH

P 
# 

50
-1

0-
74

-3
12

74
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.1
70

N
at

io
na

l R
eg

is
te

r 
E

lig
ib

il
it

y 
D

et
er

m
in

at
io

ns
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.1
70

8.
2.

1 
S

IH
P

 #
 5

0-
10

-7
4-

29
50

7
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
17

0
8.

2.
2 

S
IH

P
 #

 5
0-

10
-4

7-
30

18
7

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

17
1

8.
2.

3 
S

IH
P

 #
 5

0-
10

-7
4-

30
92

9
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
17

1
8.

2.
4 

S
IH

P
 #

 5
0-

10
-7

4-
30

93
0

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

17
1

8.
2.

5 
S

IH
P

 #
 5

0-
10

-7
4-

31
26

8
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
17

1
8.

2.
6 

S
IH

P
 #

 5
0-

10
-7

4-
31

26
9

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

17
2

8.
2.

7 
S

IH
P

 #
 5

0-
10

-7
4-

31
27

0
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
17

2
8.

2.
8 

S
IH

P
 #

 5
0-

10
-7

4-
31

27
1

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

17
2

8.
2.

9 
S

IH
P

 #
 5

0-
10

-7
4-

31
27

2
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
17

2
8.

2.
10

 S
IH

P 
# 

50
-1

0-
74

-3
12

73
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.1
72

8.
2.

11
 S

IH
P 

# 
50

-1
0-

74
-3

12
74

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.1

72

P
ro

je
ct

 E
ff

ec
t 

an
d

 M
it

ig
at

io
n

 R
ec

om
m

en
d

at
io

n
s.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..
17

3

Pr
oj

ec
t E

ff
ec

t.
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.1
73

M
iti

ga
ti

on
 R

ec
om

m
en

da
ti

on
s.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
17

3

R
ef

er
en

ce
s 

C
it

ed
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
17

5

A
p

p
en

d
ix

 A
 P

ro
je

ct
 A

re
a 

L
an

d
 J

ur
is

d
ic

ti
on

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
17

9

A
p

p
en

d
ix

 B
 E

P
A

 S
ec

ti
on

 1
06

 A
u

th
or

iz
at

io
n

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
18

0

A
p

p
en

d
ix

 C
 S

H
P

D
 C

or
re

sp
on

d
en

ce
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..
18

2



6 
 

 

C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

xi
  

A
p

p
en

d
ix

 D
 E

D
X

R
F

 A
na

ly
si

s 
R

ep
or

t .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
. 1

84
 

A
p

p
en

d
ix

 E
 R

ad
io

ca
rb

on
 A

n
al

ys
is

 R
ep

or
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.. 

18
6 

A
p

p
en

d
ix

 F
 S

it
e 

D
es

cr
ip

ti
on

s 
fr

om
 P

re
vi

ou
s 

A
rc

h
ae

ol
og

ic
al

 S
tu

d
ie

s 
...

...
...

...
...

...
...

...
...

. 1
91

 
SI

H
P

 #
 5

0-
10

-7
4-

29
50

7 
(C

la
rk

 e
t a

l. 
20

13
:1

84
20

7)
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

. 1
91

 
SI

H
P

 #
 5

0-
10

-4
7-

30
18

7 
(C

la
rk

 e
t a

l. 
20

14
:5

2
58

) .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
 2

15
 

SI
H

P
 #

 5
0-

10
-7

4-
30

92
9 

(G
as

ti
lo

 a
nd

 C
la

rk
 2

01
8:

14
5

14
9;

 D
ra

ft
) .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.. 

22
4  

SI
H

P
 #

 5
0-

10
-7

4-
30

93
0 

(G
as

ti
lo

 a
nd

 C
la

rk
 2

01
8:

14
9

15
0;

 D
ra

ft
) .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.. 

22
9 

A
p

p
en

d
ix

 G
 S

el
ec

t 
C

h
an

ne
l I

m
pr

ov
em

en
ts

 P
la

n
s 

(S
IH

P
 #

 5
0-

10
-7

4-
31

27
3)

 ..
...

...
...

...
...

 2
30

 

  

6 
 

 

C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

xi
i  

L
is

t 
of

 F
ig

u
re

s 
F

ig
ur

e 
1.

 P
or

ti
on

 o
f 

th
e 

19
95

 N
aa

le
hu

 U
S

G
S 

7.
5-

m
in

ut
e 

to
po

gr
ap

hi
c 

qu
ad

ra
ng

le
 s

ho
w

in
g 

th
e 

lo
ca

ti
on

 o
f 

th
e 

pr
oj

ec
t a

re
a .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..2
 

F
ig

ur
e 

2.
 T

ax
 M

ap
 K

ey
 (

T
M

K
) 

(3
) 

9-
5-

07
 s

ho
w

in
g 

th
e 

pr
oj

ec
t a

re
a;

 th
e 

pr
op

os
ed

 tr
ea

tm
en

t 
 ..

...
...

...
...

...
.3

 
F

ig
ur

e 
3.

 T
M

K
: (

3)
 9

-5
-0

08
 s

ho
w

in
g 

po
rt

io
ns

 o
f 

th
e 

pr
oj

ec
t a

re
a 

w
ith

in
 p

ar
ce

ls
 0

33
, 0

45
, a

nd
 

 ..
...

...
...

...
...

...
...

...
...

...
...

...
..4

 
F

ig
ur

e 
4.

 T
M

K
: (

3)
 9

-5
-0

21
 s

ho
w

in
g 

th
e 

pr
oj

ec
t a

re
a 

cr
os

si
ng

 th
e 

S
ta

te
-

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.5
 

F
ig

ur
e 

5.
 T

M
K

: (
3)

 9
-5

-0
24

 s
ho

w
in

g 
po

rt
io

ns
 o

f 
th

e 
pr

oj
ec

t a
re

a 
w

ith
in

 p
ar

ce
ls

 0
01

, 0
09

, 0
10

, 
01

1,
 0

69
, 0

76
, 0

77
, a

nd
 v

ar
io

us
 c

ou
nt

y 
ro

ad
w

ay
s 

(L
ok

el
an

i S
tr

ee
t, 

K
il

ik
a 

S
tr

ee
t, 

O
pu

ke
a 

 ..
...

...
...

...
...

...
...

...
...

...
...

...
..6

 
F

ig
ur

e 
6.

 T
M

K
: (

3)
 9

-5
-0

25
 s

ho
w

in
g 

po
rt

io
ns

 o
f 

th
e 

pr
oj

ec
t a

re
a 

w
ith

in
 p

ar
ce

ls
 0

02
, 0

39
, a

nd
 

 ..
...

...
...

...
...

...
...

7 
F

ig
ur

e 
7.

 T
M

K
: (

3)
 9

-5
-0

26
 s

ho
w

in
g 

po
rt

io
n 

of
 th

e 
pr

oj
ec

t a
re

a 
w

it
hi

n 
va

ri
ou

s 
C

ou
nt

y 
ro

ad
w

ay
s 

 ..
.8

 
F

ig
ur

e 
8.

 A
er

ia
l p

ho
to

gr
ap

h 
of

 th
e 

pr
oj

ec
t a

re
a 

(E
S

R
I 

20
17

-2
01

8)
 s

ho
w

in
g 

th
e 

A
IS

 p
ro

je
ct

 a
re

a 
w

it
hi

n 
th

e 
la

rg
er

 A
P

E
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..9
 

F
ig

ur
e 

9.
 O

ve
rl

ay
 o

f 
So

il
 S

ur
ve

y 
of

 th
e 

Is
la

nd
 o

f H
aw

ai
i (

S
at

o 
et

 a
l. 

19
73

) 
in

di
ca

tin
g 

so
il 

ty
pe

s 
w

it
hi

n 
an

d 
su

rr
ou

nd
in

g 
th

e 
pr

oj
ec

t a
re

a 
(U

S
D

A
 S

S
U

R
G

O
 2

01
4)

 ..
...

...
...

...
...

...
...

...
...

...
...

.1
3 

F
ig

ur
e 

10
. C

li
en

t p
ro

vi
de

d 
m

ap
 s

ho
w

in
g 

ap
pr

ox
im

at
e 

pr
op

os
ed

 lo
ca

ti
on

s 
fo

r 
11

 te
st

 e
xc

av
at

io
n 

tr
en

ch
es

 a
t t

he
 p

ro
po

se
d 

w
as

te
w

at
er

 tr
ea

tm
en

t f
ac

il
it

y 
si

te
 a

t T
M

K
: (

3)
 9

-5
-0

07
:0

16
 ..

...
17

 
F

ig
ur

e 
11

. C
li

en
t p

ro
vi

de
d 

m
ap

 s
ho

w
in

g 
ap

pr
ox

im
at

e 
pr

op
os

ed
 lo

ca
ti

on
s 

fo
r 

th
re

e 
te

st
 

ex
ca

va
ti

on
 tr

en
ch

es
 a

t t
he

 p
ro

po
se

d 
at

 th
e 

pr
op

os
ed

 s
ew

er
 p

um
p 

st
at

io
n 

si
te

 a
t T

M
K

: (
3)

 
9-

5-
00

8:
04

8 .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..1
8 

 ...
...

...
...

...
..2

5 
F

ig
ur

e 
13

. P
or

tio
n 

of
 th

e 
19

95
 N

aa
le

hu
 U

S
G

S 
7.

5-
m

in
ut

e 
to

po
gr

ap
hi

c 
qu

ad
ra

ng
le

 s
ho

w
in

g 
th

e 
lo

ca
ti

on
 o

f 
L

C
A

s 
w

ith
in

 a
nd

 in
 th

e 
im

m
ed

ia
te

 v
ic

in
it

y 
of

 th
e 

pr
oj

ec
t a

re
a .

...
...

...
...

...
...

...
.2

7 

 ..
...

...
...

...
..3

0 

of
 N

aa
le

hu
 M

il
l j

us
t n

or
th

 o
f 

th
e 

pr
oj

ec
t a

re
a .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.3
1 

su
ga

r 
pl

an
ta

tio
n 

la
nd

s 
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..3

2 
F

ig
ur

e 
17

. P
or

tio
n 

of
 th

e 
19

21
 N

aa
le

hu
 U

S
G

S
 7

.5
-m

in
ut

e 
to

po
gr

ap
hi

c 
qu

ad
ra

ng
le

 s
ho

w
in

g 
th

e 
pr

oj
ec

t a
re

a .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
34

 
F

ig
ur

e 
18

. P
or

tio
n 

of
 th

e 
19

62
 N

aa
le

hu
 U

S
G

S 
7.

5-
m

in
ut

e 
to

po
gr

ap
hi

c 
qu

ad
ra

ng
le

 s
ho

w
in

g 
th

e 
pr

oj
ec

t a
re

a .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
35

 
F

ig
ur

e 
19

. P
or

tio
n 

of
 th

e 
19

78
 U

S
G

S
 o

rt
ho

ph
ot

oq
ua

d 
ae

ri
al

 p
ho

to
, N

aa
le

hu
 Q

ua
dr

an
gl

e,
 

sh
ow

in
g 

th
e 

pr
oj

ec
t a

re
a 

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.3

6 
F

ig
ur

e 
20

. A
er

ia
l p

ho
to

gr
ap

h 
(E

S
R

I 
20

22
) 

sh
ow

in
g 

pr
ev

io
us

 a
rc

ha
eo

lo
gi

ca
l s

tu
di

es
 c

on
du

ct
ed

 
an

d 
hi

st
or

ic
 p

ro
pe

rt
ie

s 
do

cu
m

en
te

d 
in

 th
e 

vi
ci

ni
ty

 o
f 

th
e 

pr
oj

ec
t 

ar
ea

 ..
...

...
...

...
...

...
...

...
...

.3
8 

F
ig

ur
e 

21
. S

it
e 

di
st

ri
bu

ti
on

 m
ap

 f
ro

m
 C

la
rk

 e
t a

l. 
(2

00
8:

19
) 

sh
ow

in
g 

th
e 

lo
ca

ti
on

s 
of

 d
oc

um
en

te
d 

hi
st

or
ic

 p
ro

pe
rt

ie
s.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..4
0 



6 
 

 

C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

xi
ii

  

F
ig

ur
e 

22
. S

it
e 

di
st

ri
bu

ti
on

 m
ap

 f
ro

m
 C

la
rk

 e
t a

l. 
(2

01
3:

12
3)

 s
ho

w
in

g 
th

e 
lo

ca
ti

on
s 

of
 

do
cu

m
en

te
d 

hi
st

or
ic

 p
ro

pe
rt

ie
s .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..4

2 
F

ig
ur

e 
23

. P
ho

to
gr

ap
h 

lo
ok

in
g 

do
w

n 
K

uk
ui

 R
oa

d 
w

it
hi

n 
th

e 
co

ll
ec

tio
n 

sy
st

em
 p

or
ti

on
 o

f 
th

e 
pr

oj
ec

t a
re

a;
 v

ie
w

 to
 s

ou
th

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..4
5 

F
ig

ur
e 

24
. P

ho
to

gr
ap

h 
of

 a
 s

ec
ti

on
 o

f 
M

il
o 

S
tr

ee
t 

w
it

hi
n 

th
e 

co
ll

ec
ti

on
 s

ys
te

m
 p

or
tio

n 
of

 th
e 

pr
oj

ec
t a

re
a;

 v
ie

w
 to

 e
as

t.
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

45
 

F
ig

ur
e 

25
. P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
th

e 
N

ah
el

e 
S

tr
ee

t a
nd

 O
ha

i R
oa

d 
in

te
rs

ec
tio

n 
w

ith
in

 th
e 

co
ll

ec
ti

on
 s

ys
te

m
 p

or
ti

on
 o

f 
th

e 
pr

oj
ec

t a
re

a;
 v

ie
w

 to
 e

as
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..4

6 
F

ig
ur

e 
26

. P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

O
pu

ke
a 

S
tr

ee
t a

nd
 K

uk
ui

 R
oa

d 
in

te
rs

ec
ti

on
 w

it
hi

n 
th

e 
co

ll
ec

ti
on

 s
ys

te
m

 p
or

ti
on

 o
f 

th
e 

pr
oj

ec
t a

re
a;

 v
ie

w
 to

 e
as

t .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..4
6 

F
ig

ur
e 

27
. P

ho
to

gr
ap

h 
sh

ow
in

g 
a 

po
rt

io
n 

of
 O

ha
i R

oa
d 

w
it

hi
n 

th
e 

co
ll

ec
tio

n 
sy

st
em

 p
or

ti
on

 o
f 

th
e 

pr
oj

ec
t a

re
a;

 v
ie

w
 to

 n
or

th
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..4

7 
F

ig
ur

e 
28

. P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

a 
po

rt
io

n 
of

 th
e 

no
rt

he
rn

-m
os

t s
pu

r 
of

 th
e 

co
ll

ec
ti

on
 s

ys
te

m
 

w
es

t .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..4
7 

F
ig

ur
e 

29
. P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
a 

po
rt

io
n 

of
 th

e 
no

rt
he

rn
-m

os
t s

pu
r 

of
 th

e 
co

ll
ec

ti
on

 s
ys

te
m

 

no
rt

h 
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..4
8 

F
ig

ur
e 

30
. P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
th

e 
pr

op
os

ed
 p

um
p 

st
at

io
n 

po
rt

io
n 

of
 th

e 
pr

oj
ec

t a
re

a,
 a

t t
he

 
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..4

8 
F

ig
ur

e 
31

. P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

pr
op

os
ed

 p
um

p 
st

at
io

n 
po

rt
io

n 
of

 th
e 

pr
oj

ec
t a

re
a,

 a
t t

he
 

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
49

 
F

ig
ur

e 
32

. P
ho

to
 o

ve
rl

oo
ki

ng
 th

e 
po

rt
io

n 
of

 th
e 

pr
oj

ec
t a

re
a 

co
nn

ec
ti

ng
 th

e 
pr

op
os

ed
 s

ew
er

 
pu

m
p 

st
at

io
n 

si
te

 to
 th

e 
co

lle
ct

io
n 

sy
st

em
 a

lo
ng

 O
ha

i R
oa

d;
 v

ie
w

 to
 n

or
th

ea
st

...
...

...
...

...
.4

9 
F

ig
ur

e 
33

. P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

a 
po

rt
io

n 
of

 th
e 

pr
op

os
ed

 tr
ea

tm
en

t f
ac

il
it

y 
si

te
 m

ak
ai

 o
f 

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.5

0 
F

ig
ur

e 
34

. P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

a 
po

rt
io

n 
of

 th
e 

pr
op

os
ed

 tr
ea

tm
en

t f
ac

il
it

y 
si

te
 m

ak
ai

 o
f 

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.5
0 

F
ig

ur
e 

35
. P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
a 

po
rt

io
n 

of
 th

e 
pr

op
os

ed
 tr

ea
tm

en
t f

ac
il

it
y 

si
te

 m
ak

ai
 o

f 
 ...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..5
1 

F
ig

ur
e 

36
. P

ho
to

gr
ap

h 
of

 c
at

tle
 g

ra
zi

ng
 in

 th
e 

pr
op

os
ed

 tr
ea

tm
en

t f
ac

il
it

y 
si

te
, i

n 
th

e 
S

IH
P 

# 
-

31
26

9 
vi

ci
ni

ty
; v

ie
w

 to
 e

as
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.5

1 
F

ig
ur

e 
37

. P
ho

to
gr

ap
h 

ta
ke

n 
w

it
hi

n 
th

e 
na

tu
ra

l d
ep

re
ss

io
n 

bi
se

ct
in

g 
th

e 
pr

op
os

ed
 tr

ea
tm

en
t 

fa
ci

li
ty

 p
or

ti
on

 o
f 

th
e 

pr
oj

ec
t a

re
a;

 v
ie

w
 to

 w
es

t .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..5

2 
F

ig
ur

e 
38

. P
ho

to
gr

ap
h 

sh
ow

in
g 

th
e 

op
en

in
g 

to
 a

 c
ul

tu
ra

ll
y 

st
er

il
e 

la
va

 tu
be

 w
it

hi
n 

th
e 

na
tu

ra
l 

de
pr

es
si

on
 b

is
ec

ti
ng

 th
e 

pr
op

os
ed

 tr
ea

tm
en

t f
ac

il
it

y 
po

rt
io

n 
of

 th
e 

pr
oj

ec
t a

re
a;

 v
ie

w
 to

 
no

rt
hw

es
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
52

 
F

ig
ur

e 
39

. P
ho

to
gr

ap
h 

sh
ow

in
g 

th
e 

vi
ci

ni
ty

 o
f 

L
C

C
 1

 a
t T

M
K

: (
3)

 9
-5

-0
24

:0
11

 a
lo

ng
 O

pu
ke

a 
S

tr
ee

t; 
vi

ew
 to

 s
ou

th
ea

st
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..5
3 

F
ig

ur
e 

40
. P

ho
to

gr
ap

h 
of

 a
cc

es
s 

to
 L

C
C

 1
 a

t T
M

K
: (

3)
 9

-5
-0

24
:0

11
; v

ie
w

 to
 s

ou
th

ea
st

 ..
...

...
...

..5
3 

F
ig

ur
e 

41
. P

ho
to

gr
ap

h 
sh

ow
in

g 
th

e 
vi

ci
ni

ty
 o

f 
L

C
C

 2
 a

t T
M

K
: (

3)
 9

-5
-0

24
:0

10
 a

lo
ng

 O
pu

ke
a 

S
tr

ee
t; 

vi
ew

 to
 s

ou
th

w
es

t .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..5

4 
F

ig
ur

e 
42

. P
ho

to
gr

ap
h 

sh
ow

in
g 

th
e 

ac
ce

ss
 to

 L
C

C
 2

 a
t T

M
K

: (
3)

 9
-5

-0
24

:0
10

; v
ie

w
 to

 s
ou

th
w

es
t

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..5
4 

6 
 

 

C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

xi
v  

F
ig

ur
e 

43
. P

ho
to

gr
ap

h 
sh

ow
in

g 
th

e 
vi

ci
ni

ty
 o

f 
L

C
C

 3
 a

t T
M

K
: (

3)
 9

-5
-0

24
:0

01
 a

dj
ac

en
t t

o 
th

e 
 ...

...
...

...
...

...
...

...
...

...
55

 
F

ig
ur

e 
44

. P
ho

to
gr

ap
h 

of
 a

cc
es

s 
to

 L
C

C
 3

 a
t T

M
K

: (
3)

 9
-5

-0
24

:0
01

; v
ie

w
 to

 s
ou

th
w

es
t .

...
...

...
..5

5 
F

ig
ur

e 
45

. A
er

ia
l i

m
ag

er
y 

(E
S

R
I 

20
17

-1
8)

 s
ho

w
in

g 
th

e 
lo

ca
ti

on
 o

f 
hi

st
or

ic
 p

ro
pe

rt
ie

s 
in

 th
e 

pr
oj

ec
t a

re
a .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

56
 

F
ig

ur
e 

46
. A

er
ia

l i
m

ag
e 

sh
ow

in
g 

th
e 

hi
st

or
ic

 p
ro

pe
rt

y 
an

d 
fe

at
ur

es
 id

en
ti

fi
ed

 w
it

hi
n 

th
e 

so
ut

he
rn

 
po

rt
io

n 
of

 th
e 

pr
oj

ec
t a

re
a 

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..5
7 

F
ig

ur
e 

47
. A

er
ia

l p
ho

to
gr

ap
h 

(E
S

R
I 

20
17

 a
nd

 2
01

8)
 s

ho
w

in
g 

th
e 

lo
ca

ti
on

s 
of

 m
ec

ha
ni

ca
l t

es
t 

tr
en

ch
es

 (
T

T
) 

an
d 

m
an

ua
l t

es
t u

ni
ts

 (
T

U
) 

th
ro

ug
ho

ut
 th

e 
pr

oj
ec

t a
re

a .
...

...
...

...
...

...
...

...
...

..6
0 

F
ig

ur
e 

48
. P

ho
to

gr
ap

h 
of

 T
T

-1
 m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n;
 v

ie
w

 to
 e

as
t 6

1 
F

ig
ur

e 
49

. P
ho

to
gr

ap
h 

of
 T

T
-1

 p
os

t-
ex

ca
va

ti
on

; v
ie

w
 to

 n
or

th
w

es
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..6
2 

F
ig

ur
e 

50
. P

ho
to

gr
ap

h 
of

 T
T

-1
 e

as
t s

id
ew

al
l p

ro
fi

le
; v

ie
w

 to
 e

as
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..6

2 
F

ig
ur

e 
51

. P
ro

fi
le

 o
f 

T
T

-1
 e

as
t s

id
ew

al
l .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
63

 
F

ig
ur

e 
52

. P
ho

to
gr

ap
h 

of
 T

T
-2

 m
ar

ke
d 

ou
t w

it
h 

fl
ag

gi
ng

 ta
pe

 p
ri

or
 to

 e
xc

av
at

io
n;

 v
ie

w
 to

 
so

ut
hw

es
t..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..6
4 

F
ig

ur
e 

53
. P

ho
to

gr
ap

h 
of

 T
T

-2
 p

os
t-

ex
ca

va
ti

on
; v

ie
w

 to
 s

ou
th

ea
st

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..6

5 
F

ig
ur

e 
54

. P
ho

to
gr

ap
h 

of
 T

T
-2

 e
as

t s
id

ew
al

l p
ro

fi
le

; v
ie

w
 to

 e
as

t .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..6
5 

F
ig

ur
e 

55
. P

ro
fi

le
 o

f 
T

T
-2

 e
as

t s
id

ew
al

l .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

66
 

F
ig

ur
e 

56
. P

ho
to

gr
ap

h 
of

 T
T

-3
 m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n;
 v

ie
w

 to
 n

or
th

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..6
7 

F
ig

ur
e 

57
. P

ho
to

gr
ap

h 
of

 T
T

-3
 p

os
t-

ex
ca

va
ti

on
; v

ie
w

 to
 n

or
th

ea
st

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..6

8 
F

ig
ur

e 
58

. P
ho

to
gr

ap
h 

of
 T

T
-3

 n
or

th
 s

id
ew

al
l p

ro
fi

le
; v

ie
w

 to
 n

or
th

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

..6
8 

F
ig

ur
e 

59
. P

ro
fi

le
 o

f 
T

T
-3

 n
or

th
 s

id
ew

al
l .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.6
9 

F
ig

ur
e 

60
. P

ho
to

gr
ap

h 
of

 T
T

-4
 m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n;
 v

ie
w

 to
 n

or
th

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..7
0 

F
ig

ur
e 

61
. P

ho
to

gr
ap

h 
of

 T
T

-4
 p

os
t-

ex
ca

va
ti

on
; v

ie
w

 to
 n

or
th

w
es

t .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..7

1 
F

ig
ur

e 
62

. P
ho

to
gr

ap
h 

of
 T

T
-4

 n
or

th
 s

id
ew

al
l, 

vi
ew

 to
 th

e 
no

rt
h 

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.7
1 

F
ig

ur
e 

63
. P

ro
fi

le
 o

f 
T

T
-4

 n
or

th
 s

id
ew

al
l .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.7
2 

F
ig

ur
e 

64
. P

ho
to

gr
ap

h 
of

 T
T

-5
 m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n,
 v

ie
w

 to
 w

es
t

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..7
3 

F
ig

ur
e 

65
. P

ho
to

gr
ap

h 
of

 T
T

-5
 p

os
t e

xc
av

at
io

n;
 v

ie
w

 to
 th

e 
no

rt
hw

es
t .

...
...

...
...

...
...

...
...

...
...

...
...

..7
4 

F
ig

ur
e 

66
. P

ho
to

gr
ap

h 
of

 T
T

-5
 w

es
t s

id
ew

al
l, 

vi
ew

 to
 w

es
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..7
4 

F
ig

ur
e 

67
. P

ro
fi

le
 o

f 
T

T
-5

 w
es

t s
id

ew
al

l .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..7

5 
F

ig
ur

e 
68

. P
ho

to
gr

ap
h 

of
 T

T
-6

 m
ar

ke
d 

ou
t w

it
h 

fl
ag

gi
ng

 ta
pe

 p
ri

or
 to

 e
xc

av
at

io
n;

 v
ie

w
 to

 
so

ut
he

as
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.7

6 
F

ig
ur

e 
69

. P
ho

to
gr

ap
h 

of
 T

T
-6

 p
os

t-
ex

ca
va

ti
on

; v
ie

w
 to

 w
es

t .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.7
7 

F
ig

ur
e 

70
. P

ho
to

gr
ap

h 
of

 T
T

-6
 e

as
t s

id
ew

al
l p

ro
fi

le
, v

ie
w

 to
 e

as
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..7

7 
F

ig
ur

e 
71

. P
ro

fi
le

 o
f 

T
T

-6
 e

as
t s

id
ew

al
l .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
78

 
F

ig
ur

e 
72

. P
ho

to
gr

ap
h 

of
 T

T
 7

 m
ar

ke
d 

ou
t w

it
h 

fl
ag

gi
ng

 ta
pe

 p
ri

or
 to

 e
xc

av
at

io
n;

 v
ie

w
 to

 n
or

th
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..7

9 
F

ig
ur

e 
73

. P
ho

to
gr

ap
h 

of
 T

T
-7

 p
os

t-
ex

ca
va

ti
on

; v
ie

w
 to

 n
or

th
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..8
0 

F
ig

ur
e 

74
. P

ho
to

gr
ap

h 
of

 T
T

-7
 n

or
th

 s
id

ew
al

l p
ro

fi
le

; v
ie

w
 to

 n
or

th
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
..8

0 
F

ig
ur

e 
75

. P
ro

fi
le

 o
f 

T
T

-7
 n

or
th

 s
id

ew
al

l .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.8

1 
F

ig
ur

e 
76

. P
ho

to
gr

ap
h 

of
 T

T
-8

 m
ar

ke
d 

ou
t w

it
h 

fl
ag

gi
ng

 ta
pe

 p
ri

or
 to

 e
xc

av
at

io
n;

 v
ie

w
 to

 w
es

t
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..8

2 



6 
 

 

C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

xv
  

F
ig

ur
e 

77
. P

ho
to

gr
ap

h 
of

 T
T

-8
 p

os
t-

ex
ca

va
ti

on
; v

ie
w

 to
 w

es
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.8

3 
F

ig
ur

e 
78

. P
ho

to
gr

ap
h 

of
 T

T
-8

 e
as

t s
id

ew
al

l p
ro

fi
le

; v
ie

w
 to

 e
as

t .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..8
3 

F
ig

ur
e 

79
. P

ro
fi

le
 o

f 
T

T
-8

 e
as

t s
id

ew
al

l .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

84
 

F
ig

ur
e 

80
. P

ho
to

gr
ap

h 
of

 T
T

-9
 m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n;
 v

ie
w

 to
 e

as
t 8

5 
F

ig
ur

e 
81

. P
ho

to
gr

ap
h 

of
 T

T
-9

 p
os

t-
ex

ca
va

ti
on

; v
ie

w
 to

 e
as

t..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..8
6 

F
ig

ur
e 

82
. P

ho
to

gr
ap

h 
of

 T
T

-9
 w

es
t s

id
ew

al
l p

ro
fi

le
; v

ie
w

 to
 w

es
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..8
6 

F
ig

ur
e 

83
. P

ro
fi

le
 o

f 
T

T
-9

 w
es

t s
id

ew
al

l .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..8

7 
F

ig
ur

e 
84

. P
ho

to
gr

ap
h 

of
 T

T
-1

0 
m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n,
 v

ie
w

 to
 w

es
t

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..8
8 

F
ig

ur
e 

85
. P

ho
to

gr
ap

h 
of

 T
T

-1
0 

po
st

-e
xc

av
at

io
n;

 v
ie

w
 to

 w
es

t .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..8

9 
F

ig
ur

e 
86

. P
ho

to
gr

ap
h 

of
 T

T
-1

0 
w

es
t w

al
l;

 v
ie

w
 to

 w
es

t..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
89

 
F

ig
ur

e 
87

. P
ro

fi
le

 o
f 

T
T

-1
0 

w
es

t s
id

ew
al

l .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
90

 
F

ig
ur

e 
88

. P
ho

to
gr

ap
h 

of
 T

T
-1

1 
m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n;
 v

ie
w

 to
 n

or
th

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..9
1 

F
ig

ur
e 

89
. P

ho
to

gr
ap

h 
of

 T
T

-1
1 

po
st

-e
xc

av
at

io
n;

 v
ie

w
 to

 n
or

th
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

92
 

F
ig

ur
e 

90
. P

ho
to

gr
ap

h 
of

 T
T

-1
1 

so
ut

h 
si

de
w

al
l, 

vi
ew

 to
 s

ou
th

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..9

2 
F

ig
ur

e 
91

. P
ro

fi
le

 o
f 

T
T

-1
1 

so
ut

h 
si

de
w

al
l .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..9

3 
F

ig
ur

e 
92

. P
ho

to
gr

ap
h 

of
 T

T
-1

2 
m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n;
 v

ie
w

 to
 e

as
t

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..9
4 

F
ig

ur
e 

93
. P

ho
to

gr
ap

h 
of

 T
T

-1
2 

po
st

-e
xc

av
at

io
n;

 v
ie

w
 to

 e
as

t.
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.9
5 

F
ig

ur
e 

94
. P

ho
to

gr
ap

h 
of

 T
T

-1
2 

w
es

t s
id

ew
al

l p
ro

fi
le

; v
ie

w
 to

 w
es

t .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
95

 
F

ig
ur

e 
95

. P
ro

fi
le

 o
f 

T
T

-1
2 

w
es

t s
id

ew
al

l .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
96

 
F

ig
ur

e 
96

. P
ho

to
gr

ap
h 

of
 T

T
-1

3 
m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n;
 v

ie
w

 to
 

no
rt

hw
es

t .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

97
 

F
ig

ur
e 

97
. P

ho
to

gr
ap

h 
of

 T
T

-1
3 

po
st

-e
xc

av
at

io
n;

 v
ie

w
 to

 n
or

th
ea

st
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

98
 

F
ig

ur
e 

98
. P

ho
to

gr
ap

h 
of

 T
T

-1
3 

ea
st

 s
id

ew
al

l, 
vi

ew
 to

 th
e 

ea
st

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.9

8 
F

ig
ur

e 
99

. P
ro

fi
le

 o
f 

T
T

-1
3 

ea
st

 s
id

ew
al

l .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.9

9 
F

ig
ur

e 
10

0.
 P

ho
to

gr
ap

h 
of

 T
T

 1
4 

m
ar

ke
d 

ou
t w

ith
 f

la
gg

in
g 

ta
pe

 p
ri

or
 to

 e
xc

av
at

io
n;

 v
ie

w
 to

 
so

ut
h 

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
10

0 
F

ig
ur

e 
10

1.
 P

ho
to

gr
ap

h 
of

 T
T

 1
4 

po
st

-e
xc

av
at

io
n;

 v
ie

w
 to

 s
ou

th
w

es
t .

...
...

...
...

...
...

...
...

...
...

...
...

..1
01

 
F

ig
ur

e 
10

2.
 P

ho
to

gr
ap

h 
of

 T
T

 1
4 

no
rt

h 
si

de
w

al
l p

ro
fi

le
; v

ie
w

 to
 e

as
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
10

1 
F

ig
ur

e 
10

3.
 P

ro
fi

le
 o

f 
T

T
 1

4 
no

rt
h 

si
de

w
al

l .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.1

02
 

F
ig

ur
e 

10
4.

 P
ho

to
gr

ap
h 

of
 T

U
-1

 m
ar

ke
d 

ou
t w

it
h 

pi
n 

fl
ag

s 
an

d 
st

ri
ng

 p
ri

or
 to

 e
xc

av
at

io
n,

 v
ie

w
 to

 
so

ut
hw

es
t..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

10
3 

F
ig

ur
e 

10
5.

 P
ho

to
gr

ap
h 

of
 T

U
-1

 p
os

t-
ex

ca
va

ti
on

; v
ie

w
 to

 s
ou

th
w

es
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
10

4 
F

ig
ur

e 
10

6.
 P

ho
to

gr
ap

h 
of

 T
U

-1
 s

ou
th

w
es

t s
id

ew
al

l  
pr

of
ile

; v
ie

w
 to

 s
ou

th
w

es
t .

...
...

...
...

...
...

...
.1

04
 

F
ig

ur
e 

10
7.

 P
ro

fi
le

 o
f 

T
U

-1
 (

sh
ow

in
g 

de
pt

hs
 in

 c
m

 b
el

ow
 d

at
um

) .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..1

05
 

F
ig

ur
e 

10
8.

 P
ho

to
gr

ap
h 

of
 T

U
-2

 m
ar

ke
d 

ou
t w

it
h 

st
ri

ng
 p

ri
or

 to
 e

xc
av

at
io

n,
 v

ie
w

 to
 w

es
t .

...
...

10
6 

F
ig

ur
e 

10
9.

 P
ho

to
gr

ap
h 

of
 T

U
-2

 p
os

t-
ex

ca
va

ti
on

; v
ie

w
 to

 w
es

t .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
10

7 
F

ig
ur

e 
11

0.
  P

ho
to

gr
ap

h 
of

 T
U

-2
 w

es
t s

id
ew

al
l p

ro
fi

le
; v

ie
w

 to
 w

es
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
10

7 
F

ig
ur

e 
11

1.
 P

ro
fi

le
 o

f 
T

U
-2

 w
es

t s
id

ew
al

l (
sh

ow
in

g 
de

pt
hs

 in
 c

m
 b

el
ow

 d
at

um
) .

...
...

...
...

...
...

...
10

8 
F

ig
ur

e 
11

2.
 P

ho
to

s 
of

  C
at

al
og

 #
00

1,
 b

as
al

t a
dz

e .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..1
10

 
F

ig
ur

e 
11

3.
 P

ho
to

s 
of

 C
at

al
og

 #
 0

03
, c

or
al

 a
br

ad
er

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
11

0 

 ..
...

...
...

...
...

...
..1

11
 

6 
 

 

C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

xv
i  

 ..
...

...
...

...
...

...
..1

11
 

F
ig

ur
e 

11
6.

 C
al

ib
ra

ti
on

 d
at

a 
an

d 
ca

li
br

at
io

n 
cu

rv
e 

fo
r 

Sa
m

pl
e 

B
et

a
59

29
57

 / 
2a

 f
ro

m
 T

U
-1

 
(c

ou
rt

es
y 

of
 B

et
a 

A
na

ly
ti

c)
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..1
15

 
F

ig
ur

e 
11

7.
 C

al
ib

ra
ti

on
 d

at
a 

an
d 

ca
li

br
at

io
n 

cu
rv

e 
fo

r 
Sa

m
pl

e 
B

et
a

59
29

58
 / 

2b
 f

ro
m

 T
U

-1
 

(c
ou

rt
es

y 
of

 B
et

a 
A

na
ly

ti
c)

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..1

15
 

F
ig

ur
e 

11
8.

 P
la

n 
vi

ew
 m

ap
 o

f 
S

IH
P 

# 
-2

95
07

 f
ro

m
 C

la
rk

 e
t a

l. 
 (

20
13

:1
85

) 
ov

er
la

in
 w

it
h 

th
e 

ap
pr

ox
im

at
ed

 c
ur

re
nt

 p
ro

je
ct

 a
re

a 
ex

te
nt

 (
in

 p
in

k)
 a

nd
 s

ho
w

in
g 

th
e 

lo
ca

ti
on

s 
of

 n
ew

ly
 

as
si

gn
ed

 F
ea

tu
re

s 
E

 a
nd

 F
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.1

17
 

F
ig

ur
e 

11
9.

 P
ho

to
gr

ap
h 

of
 a

 p
or

ti
on

 o
f 

th
e 

S
IH

P
 #

 -
29

50
7 

Fe
at

ur
e 

E
 r

oc
k 

w
al

l;
 v

ie
w

 to
 n

or
th

ea
st

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

12
0 

F
ig

ur
e 

12
0.

 P
ho

to
gr

ap
h 

of
 a

 p
or

ti
on

 o
f 

th
e 

S
IH

P
 #

 -
29

50
7 

Fe
at

ur
e 

E
 r

oc
k 

w
al

l;
 v

ie
w

 to
 n

or
th

ea
st

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

12
0 

F
ig

ur
e 

12
1.

 P
la

n 
vi

ew
 o

f 
SI

H
P

 #
 -

29
50

7 
Fe

at
ur

e 
F

, d
ra

in
ag

e 
ch

an
ne

l .
...

...
...

...
...

...
...

...
...

...
...

...
..1

21
 

F
ig

ur
e 

12
2.

 P
ho

to
gr

ap
h 

of
 a

 c
on

cr
et

e 
se

ct
io

n 
of

 th
e 

S
IH

P
 #

 -
29

50
7 

F
ea

tu
re

 F
 d

ra
in

ag
e 

ch
an

ne
l;

 
vi

ew
 to

 s
ou

th
ea

st
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

12
2 

F
ig

ur
e 

12
3.

 P
ho

to
gr

ap
h 

sh
ow

in
g 

an
 e

ar
th

en
 s

ec
tio

n 
of

 th
e 

S
IH

P
 #

 -
29

50
7 

F
ea

tu
re

 F
 d

ra
in

ag
e 

ch
an

ne
l, 

w
it

h 
th

e 
pa

ra
lle

l w
ir

e 
fe

nc
e 

vi
si

bl
e 

in
 b

ac
kg

ro
un

d;
 v

ie
w

 to
 s

ou
th

ea
st

 ..
...

...
...

...
12

2 
F

ig
ur

e 
12

4.
 P

ho
to

gr
ap

h 
sh

ow
in

g 
S

IH
P 

# 
-2

95
07

 F
ea

tu
re

 G
 f

en
ce

 c
on

ne
ct

in
g 

to
 th

e 
so

ut
he

as
te

rn
 

co
rn

er
 o

f 
S

IH
P

 #
 -

31
26

9 
Fe

at
ur

e 
B

 h
ol

di
ng

 p
en

s;
 v

ie
w

 to
 w

es
t .

...
...

...
...

...
...

...
...

...
...

...
...

12
4 

F
ig

ur
e 

12
5.

 P
ho

to
gr

ap
h 

of
 a

 p
or

ti
on

 o
f 

S
IH

P
 #

 -
29

50
7 

Fe
at

ur
e 

G
 f

en
ce

, s
ho

w
in

g 
ty

pi
ca

l 
co

ns
tr

uc
ti

on
; v

ie
w

 to
 w

es
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.1

24
 

F
ig

ur
e 

12
6.

 P
ho

to
gr

ap
h 

fr
om

 B
el

lu
om

in
i a

nd
 H

am
m

at
t (

20
17

:3
9)

 o
f 

S
IH

P 
# 

-
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.1

27
 

F
ig

ur
e 

12
7.

 P
ho

to
gr

ap
h 

fr
om

 Y
uc

ha
 a

nd
 H

am
m

at
t (

20
17

:3
5)

 o
f 

S
IH

P
 #

 -
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..1
27

 
F

ig
ur

e 
12

8.
 P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
th

e 
po

rt
io

n 
of

 S
IH

P
 #

 -
th

e 
pr

oj
ec

t a
re

a;
 v

ie
w

 to
 n

or
th

ea
st

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

12
8 

F
ig

ur
e 

12
9.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

po
rt

io
n 

of
 S

IH
P

 #
 -

th
e 

pr
oj

ec
t a

re
a;

 v
ie

w
 to

 s
ou

th
w

es
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
12

8 
F

ig
ur

e 
13

0.
 P

la
n 

vi
ew

 o
f 

SI
H

P
 #

 -
30

92
9 

co
m

pl
ex

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..1

32
 

F
ig

ur
e 

13
1.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

30
92

9 
Fe

at
ur

e 
A

 a
li

gn
m

en
t;

 v
ie

w
 to

 s
ou

th
ea

st
 ...

...
...

...
...

...
.1

33
 

F
ig

ur
e 

13
2.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

30
92

9 
Fe

at
ur

e 
A

 a
li

gn
m

en
t;

 v
ie

w
 to

 s
ou

th
 ...

...
...

...
...

...
...

...
.1

33
 

F
ig

ur
e 

13
3.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

30
92

9 
Fe

at
ur

e 
B

 p
av

ed
 a

re
a;

 v
ie

w
 to

 n
or

th
 ..

...
...

...
...

...
...

...
.1

34
 

F
ig

ur
e 

13
4.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

30
92

9 
Fe

at
ur

e 
B

 p
av

ed
 a

re
a;

 v
ie

w
 to

 e
as

t .
...

...
...

...
...

...
...

...
.1

34
 

F
ig

ur
e 

13
5.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

30
92

9 
Fe

at
ur

e 
C

 r
oc

k 
m

ou
nd

; v
ie

w
 to

 th
e 

no
rt

hw
es

t .
...

...
..1

36
 

F
ig

ur
e 

13
6.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

w
es

te
rn

 s
ec

ti
on

 o
f 

th
e 

S
IH

P 
# 

-3
09

30
 r

oc
k 

w
al

l;
 v

ie
w

 to
 

no
rt

he
as

t .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..1

38
 

F
ig

ur
e 

13
7.

 P
ho

to
gr

ap
h 

sh
ow

in
g 

ty
pi

ca
l c

on
st

ru
ct

io
n 

al
on

g 
a 

se
ct

io
n 

of
 th

e 
S

IH
P

 #
 -

30
93

0 
ro

ck
 

w
al

l;
 v

ie
w

 to
 th

e 
no

rt
h 

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..1

38
 

F
ig

ur
e 

13
8.

 P
ho

to
gr

ap
h 

sh
ow

in
g 

co
re

-f
il

le
d 

co
ns

tr
uc

ti
on

 a
lo

ng
 a

 s
ec

tio
n 

of
 th

e 
S

IH
P

 #
 -

30
93

0 
ro

ck
 w

al
l;

 v
ie

w
 to

 n
or

th
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.1
39

 
F

ig
ur

e 
13

9.
 P

ho
to

gr
ap

h 
of

 th
e 

br
ea

ch
 in

 th
e 

S
IH

P 
# 

-3
09

30
 r

oc
k 

w
al

l, 
an

d 
th

e 
m

od
er

n 
fe

nc
in

g 
us

ed
 f

or
 r

ep
ai

r;
 v

ie
w

 to
 w

es
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.1
39

 
F

ig
ur

e 
14

0.
 P

la
n 

vi
ew

 o
f 

SI
H

P
 #

 -
31

26
8,

 d
ra

in
ag

e 
di

tc
h 

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

14
2 



6 
 

 

C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

xv
ii

  

F
ig

ur
e 

14
1.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

31
26

8 
ta

ke
n 

at
op

 th
e 

ea
rt

he
n 

be
rm

 f
or

m
in

g 
th

e 
ea

st
er

n 
di

tc
h 

em
ba

nk
m

en
t;

 v
ie

w
 to

 n
or

th
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.1
43

 
F

ig
ur

e 
14

2.
 P

ho
to

gr
ap

h 
of

 S
IH

P
 #

 -
31

26
8,

 ta
ke

n 
fr

om
 w

it
hi

n 
th

e 
di

tc
h 

an
d 

lo
ok

in
g 

to
w

ar
d 

th
e 

w
es

te
rn

 b
er

m
 (

sc
al

e 
is

 le
an

in
g 

ag
ai

ns
t i

nt
er

io
r 

be
rm

 w
al

l)
; v

ie
w

 to
 n

or
th

w
es

t .
...

...
...

...
..1

43
 

F
ig

ur
e 

14
3.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

31
26

8 
in

te
ri

or
 d

it
ch

 c
ha

nn
el

, l
oo

ki
ng

 u
ps

lo
pe

 f
ro

m
 th

e 
so

ut
he

rn
 e

nd
 o

f 
th

e 
di

tc
h;

 v
ie

w
 to

 n
or

th
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

14
4 

F
ig

ur
e 

14
4.

 P
ho

to
gr

ap
h 

of
 e

ar
th

en
 s

pi
ll

w
ay

 w
it

hi
n 

S
IH

P 
# 

-3
12

68
 d

it
ch

; v
ie

w
 to

 n
or

th
w

es
t .

...
14

4 
F

ig
ur

e 
14

5.
 P

la
n 

vi
ew

 o
f 

SI
H

P
 #

 -
31

26
9,

 r
an

ch
in

g 
co

m
pl

ex
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.1

46
 

F
ig

ur
e 

14
6.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

S
IH

P 
# 

-3
12

69
 F

ea
tu

re
 A

 p
ad

do
ck

 f
ro

m
 it

s 
no

rt
he

as
te

rn
 

co
rn

er
; v

ie
w

 to
 n

or
th

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
14

7 
F

ig
ur

e 
14

7.
 P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
S

IH
P

 #
 -

31
27

0 
je

ep
 r

oa
d 

ex
te

nd
in

g 
th

ro
ug

h 
th

e 
ea

st
er

n 
po

rt
io

n 
of

 th
e 

S
IH

P
 #

 -
31

26
9 

F
ea

tu
re

 A
 p

ad
do

ck
; v

ie
w

 to
 w

es
t .

...
...

...
...

...
...

...
...

...
...

...
...

14
7 

F
ig

ur
e 

14
8.

 P
ho

to
gr

ap
h 

of
 w

at
er

 tr
ou

gh
 a

lo
ng

 e
as

te
rn

 s
id

e 
of

 S
IH

P 
# 

-3
12

69
 F

ea
tu

re
 A

 p
ad

do
ck

; 
vi

ew
 to

 n
or

th
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

14
8 

F
ig

ur
e 

14
9.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

w
es

te
rn

 p
or

ti
on

 o
f 

th
e 

S
IH

P
 #

 -
31

26
9 

F
ea

tu
re

 A
 

pa
dd

oc
k 

(S
IH

P
 #

 -
31

27
0 

je
ep

 r
oa

d 
vi

si
bl

e 
at

 c
en

te
r)

; v
ie

w
 to

 e
as

t .
...

...
...

...
...

...
...

...
...

...
..1

48
 

F
ig

ur
e 

15
0.

 P
ho

to
gr

ap
h 

of
 o

ve
rl

oo
ki

ng
 th

e 
S

IH
P

 #
 -

31
26

9 
Fe

at
ur

e 
B

 h
ol

di
ng

 p
en

s;
 v

ie
w

 to
 

no
rt

hw
es

t .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.1

49
 

F
ig

ur
e 

15
1.

 P
ho

to
gr

ap
h 

of
 in

te
ri

or
 o

f 
th

e 
w

es
te

rn
 S

IH
P

 #
 -

31
26

9 
Fe

at
ur

e 
B

 h
ol

di
ng

 p
en

, w
it

h 
co

nc
re

te
 tr

ou
gh

 v
is

ib
le

 a
t c

en
te

r;
 v

ie
w

 to
 e

as
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.1

49
 

F
ig

ur
e 

15
2.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

S
IH

P
 #

 -
31

26
9 

Fe
at

ur
e 

C
 c

or
ra

ls
; v

ie
w

 to
 e

as
t ..

...
...

...
...

...
15

1 
F

ig
ur

e 
15

3.
 P

ho
to

gr
ap

h 
of

 th
e 

so
ut

he
rn

 c
or

ra
l a

t S
IH

P
 #

 -
31

26
9 

Fe
at

ur
e 

C
; v

ie
w

 to
 n

or
th

w
es

t 1
51

 
F

ig
ur

e 
15

4.
 P

ho
to

gr
ap

h 
of

 th
e 

co
rr

id
or

 b
et

w
ee

n 
th

e 
no

rt
he

rn
 a

nd
 s

ou
th

er
n 

co
rr

al
s 

at
 S

IH
P

 #
 -

31
26

9 
F

ea
tu

re
 C

; v
ie

w
 to

 e
as

t n
or

th
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

15
2 

F
ig

ur
e 

15
5.

 P
ho

to
gr

ap
h 

sh
ow

in
g 

th
e 

ac
ce

ss
 to

 th
e 

no
rt

he
as

te
rn

 c
or

ra
l a

t S
IH

P
 #

 -
31

26
9 

F
ea

tu
re

 
C

 a
dj

ac
en

t t
o 

th
e 

F
ea

tu
re

 D
 lo

ad
in

g 
ra

m
p;

 v
ie

w
 to

 s
ou

th
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.1

52
 

F
ig

ur
e 

15
6.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

S
IH

P 
# 

-3
12

69
 F

ea
tu

re
 D

 lo
ad

in
g 

ra
m

p 
an

d 
sq

ue
ez

e 
ch

ut
e 

fr
om

 w
it

hi
n 

th
e 

no
rt

he
as

te
rn

 F
ea

tu
re

 C
 c

or
ra

l;
 v

ie
w

 to
 n

or
th

ea
st

 ...
...

...
...

...
...

...
...

..1
53

 
F

ig
ur

e 
15

7.
 P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
th

e 
S

IH
P 

# 
-3

12
69

 F
ea

tu
re

 D
 lo

ad
in

g 
ra

m
p 

an
d 

sq
ue

ez
e 

ch
ut

e 
w

it
h 

Fe
at

ur
e 

B
 h

ol
di

ng
 p

en
s 

vi
si

bl
e 

at
 b

ac
kg

ro
un

d 
ri

gh
t;

 v
ie

w
 to

 s
ou

th
ea

st
 ...

...
...

15
3 

F
ig

ur
e 

15
8.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

po
rt

io
n 

of
 S

IH
P

 #
 -

31
27

0 
je

ep
 r

oa
d 

ne
ar

 it
s 

in
te

rs
ec

ti
on

 
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..1

55
 

F
ig

ur
e 

15
9.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

po
rt

io
n 

of
 S

IH
P

 #
 -

31
27

0 
je

ep
 r

oa
d 

be
tw

ee
n 

th
e 

T
ay

lo
r 

 ...
...

...
...

...
...

...
.1

55
 

F
ig

ur
e 

16
0.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

a 
po

rt
io

n 
of

 th
e 

S
IH

P 
# 

-3
12

70
 je

ep
 r

oa
d 

m
ak

ai
 o

f 
S

IH
P

 #
s 

-3
09

30
 a

nd
 -

31
26

9;
 v

ie
w

 to
 s

ou
th

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

15
6 

F
ig

ur
e 

16
1.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

31
27

0 
je

ep
 r

oa
d 

pa
ss

in
g 

th
ro

ug
h 

a 
ga

te
 a

lo
ng

 th
e 

S
IH

P
 #

   
   

 
-3

09
30

 r
oc

k 
w

al
l a

nd
 in

to
 th

e 
S

IH
P

 #
 -

31
26

9 
Fe

at
ur

e 
A

 p
ad

do
ck

; v
ie

w
 to

 n
or

th
ea

st
 ..

..1
56

 
F

ig
ur

e 
16

2.
 P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
th

e 
po

rt
io

n 
of

 S
IH

P
 #

 -
th

e 
pr

oj
ec

t a
re

a;
 v

ie
w

 to
 n

or
th

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

15
8 

F
ig

ur
e 

16
3.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

po
rt

io
n 

of
 S

IH
P

 #
 -

th
e 

pr
oj

ec
t a

re
a;

 v
ie

w
 to

 s
ou

th
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
15

8 
F

ig
ur

e 
16

4.
 P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
th

e 
po

rt
io

n 
of

 S
IH

P 
# 

-
pr

oj
ec

t a
re

a;
 v

ie
w

 to
 n

or
th

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

16
0 

6 
 

 

C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

xv
ii

i  

F
ig

ur
e 

16
5.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

po
rt

io
n 

of
 S

IH
P

 #
 -

pr
oj

ec
t a

re
a;

 v
ie

w
 to

 s
ou

th
w

es
t .

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
16

0 
F

ig
ur

e 
16

6.
 P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
th

e 
po

rt
io

n 
of

 S
IH

P
 #

 -
31

27
3 

Fe
at

ur
e 

A
 d

ra
in

ag
e 

ch
an

ne
l 

w
it

hi
n 

th
e 

pr
oj

ec
t a

re
a;

 v
ie

w
 is

 to
 n

or
th

 f
ro

m
 F

ea
tu

re
 B

 f
oo

tb
ri

dg
e 

as
 a

rc
ha

eo
lo

gi
st

s 
di

d 
no

t h
av

e 
ac

ce
ss

 to
 th

e 
ch

an
ne

l .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.1
62

 
F

ig
ur

e 
16

7.
 P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
th

e 
po

rt
io

n 
of

 S
IH

P
 #

 -
31

27
3 

Fe
at

ur
e 

A
 d

ra
in

ag
e 

ch
an

ne
l 

w
it

hi
n 

th
e 

pr
oj

ec
t a

re
a;

 v
ie

w
 is

 to
 s

ou
th

ea
st

 f
ro

m
 F

ea
tu

re
 B

 f
oo

tb
ri

dg
e 

as
 a

rc
ha

eo
lo

gi
st

s 
di

d 
no

t h
av

e 
ac

ce
ss

 to
 th

e 
ch

an
ne

l .
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.1
62

 
F

ig
ur

e 
16

8.
 P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
th

e 
S

IH
P 

# 
-3

12
73

 F
ea

tu
re

 B
 f

oo
tb

ri
dg

e 
to

w
ar

d 
M

el
ia

 
S

tr
ee

t i
n 

th
e 

ba
ck

gr
ou

nd
; 

vi
ew

 to
 n

or
th

ea
st

 ...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
16

3 
F

ig
ur

e 
16

9.
 P

ho
to

gr
ap

h 
sh

ow
in

g 
th

e 
st

yl
iz

ed
 c

on
cr

et
e 

ra
il

in
g 

at
 th

e 
S

IH
P

 #
 -

31
27

4 
F

ea
tu

re
 B

 
fo

ot
br

id
ge

; v
ie

w
 to

 s
ou

th
ea

st
 ..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..1

63
 

F
ig

ur
e 

17
0.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

31
27

4 
ro

ck
 w

al
l;

 v
ie

w
 to

 s
ou

th
ea

st
 ..

...
...

...
...

...
...

...
...

...
...

...
.1

66
 

F
ig

ur
e 

17
1.

 P
ho

to
gr

ap
h 

sh
ow

in
g 

co
ns

tr
uc

ti
on

 o
f 

S
IH

P
 #

 -
31

27
4 

ro
ck

 w
al

l w
it

h 
ba

rb
ed

 w
ir

e;
 

vi
ew

 to
 s

ou
th

 ..
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
16

6 



6

C
lo

su
re

T
M

K
s:

 m
ul

tip
le

xi
x

L
is

t 
of

 T
ab

le
s

T
ab

le
 1

. L
C

A
s 

in
 th

e 
im

m
ed

ia
te

 v
ic

in
it

y 
of

 th
e 

pr
oj

ec
t a

re
a.

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..2
8

T
ab

le
 2

. L
an

d 
us

e 
w

ith
in

 k
ul

ea
na

aw
ar

ds
 o

ve
rl

ap
pi

ng
 th

e 
pr

oj
ec

t a
re

a.
...

...
...

...
...

...
...

...
...

...
...

...
...

28
T

ab
le

 3
. P

re
vi

ou
s 

ar
ch

ae
ol

og
ic

al
 s

tu
di

es
 in

 th
e 

vi
ci

ni
ty

 o
f 

th
e 

pr
oj

ec
t a

re
a.

...
...

...
...

...
...

...
...

...
...

...
39

T
ab

le
 4

. H
is

to
ri

c 
pr

op
er

ti
es

 d
oc

um
en

te
d 

w
it

hi
n 

th
e 

pr
oj

ec
t a

re
a

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..5
8

T
ab

le
 5

. T
T

-1
 S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

ti
on

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.6

3
T

ab
le

 6
. T

T
-2

 S
tr

at
ig

ra
ph

ic
 D

es
cr

ip
ti

on
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.6
6

T
ab

le
 7

. T
T

-3
 S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

ti
on

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.6

9
T

ab
le

 8
. T

T
-4

 S
tr

at
ig

ra
ph

ic
 D

es
cr

ip
ti

on
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.7
2

T
ab

le
 9

. T
T

-5
 S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

ti
on

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
.7

5
T

ab
le

 1
0.

 T
T

-6
 S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

ti
on

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..7
8

T
ab

le
 1

1.
 T

T
-7

 S
tr

at
ig

ra
ph

ic
 D

es
cr

ip
ti

on
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..8

1
T

ab
le

 1
2.

 T
T

-8
 S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

ti
on

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

..8
4

T
ab

le
 1

3.
 T

T
-9

 S
tr

at
ig

ra
ph

ic
 D

es
cr

ip
ti

on
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..8

7
T

ab
le

 1
4.

 T
T

-1
0 

S
tr

at
ig

ra
ph

ic
 D

es
cr

ip
ti

on
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
90

T
ab

le
 1

5.
 T

T
-1

1 
S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

ti
on

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

93
T

ab
le

 1
6.

 T
T

-1
2 

S
tr

at
ig

ra
ph

ic
 D

es
cr

ip
ti

on
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
96

T
ab

le
 1

7.
 T

T
-1

3 
S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

ti
on

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

99
T

ab
le

 1
8.

 T
T

 1
4 

S
tr

at
ig

ra
ph

ic
 D

es
cr

ip
tio

n
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

.1
02

T
ab

le
 1

9.
 T

U
 1

 S
tr

at
ig

ra
ph

ic
 D

es
cr

ip
ti

on
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
10

5
T

ab
le

 2
0.

 T
U

-2
 S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

tio
n

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
..1

08
T

ab
le

 2
1.

 A
rt

if
ac

t c
at

al
og

 (
al

l m
at

er
ia

ls
 c

ol
le

ct
ed

 f
ro

m
 T

U
-1

 a
t S

IH
P

 #
 -

30
92

9 
Fe

at
ur

e 
A

)
...

..1
10

T
ab

le
 2

2.
 E

D
X

R
F

 R
es

ul
ts

 f
or

 B
as

al
t A

dz
e 

(C
at

al
og

 #
00

1)
 f

ro
m

 T
U

-1
...

...
...

...
...

...
...

...
...

...
...

...
..1

11
T

ab
le

 2
3.

 C
ha

rc
oa

l c
at

al
og

 (
al

l m
at

er
ia

ls
 c

ol
le

ct
ed

 f
ro

m
 T

U
-1

).
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
11

2
T

ab
le

 2
4.

 R
ad

io
ca

rb
on

 d
at

in
g 

an
al

ys
is

 (
2-

si
gm

a 
ca

li
br

at
io

n)
 f

or
 s

ho
rt

-l
iv

ed
 s

pe
ci

es
 c

ha
rc

oa
l 

co
ll

ec
te

d 
fr

om
 T

U
-1

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
11

4

6
In

tr
od

uc
tio

n

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

1

Se
ct

io
n 

1 
  

A
t 

th
e 

re
qu

es
t 

of
 C

ou
nt

y 
of

 
(D

E
M

),
 

C
lo

su
re

T
he

 p
ro

je
ct

 a
re

a,
 w

hi
ch

 c
om

pr
is

es
 n

um
er

ou
s 

ta
x 

pa
rc

el
s 

an
d 

pu
bl

ic
 

is
 d

ep
ic

te
d 

on
 a

 p
or

ti
on

 o
f 

th
e 

19
95

 U
.S

. 
G

eo
lo

gi
ca

l 
S

ur
ve

y 
(U

SG
S

) 
7.

5-
m

in
ut

e 
to

po
gr

ap
hi

c 
qu

ad
ra

ng
le

 (
F

ig
ur

e 
1)

,t
ax

 m
ap

 p
la

ts
(F

ig
ur

e 
2

th
ro

ug
h 

F
ig

ur
e 

7)
, 

an
d 

a 
20

17
-2

01
8 

ae
ri

al
 p

ho
to

gr
ap

h 
(F

ig
ur

e 
8)

.
T

he
 p

ro
je

ct
 a

re
a 

co
m

pr
is

es
 n

um
er

ou
s 

ta
x 

pa
rc

el
s 

(i
n 

w
ho

le
 o

r 
pa

rt
) 

an
d 

pu
bl

ic
 r

oa
dw

ay
 r

ig
ht

s-
of

-w
ay

; 
a 

fu
ll

 l
is

t 
of

 p
ro

je
ct

 T
M

K
s 

an
d 

ap
pl

ic
ab

le
 

in
fo

rm
at

io
n 

is
 p

ro
vi

de
d 

in
 A

pp
en

di
x 

A
.

In
 J

un
e 

20
17

 t
he

 U
ni

te
d 

St
at

es
 E

nv
ir

on
m

en
ta

l 
P

ro
te

ct
io

n 
A

ge
nc

y 
(E

P
A

) 
an

d 
th

e 
C

O
H

-D
E

M
 

vo
lu

nt
ar

il
y 

en
te

re
d 

an
 A

dm
in

is
tr

at
iv

e 
O

rd
er

 o
n 

C
on

se
nt

 (
A

O
C

) t
o 

cl
os

e 
th

re
e 

C
ou

nt
y 

ow
ne

d 
la

rg
e 

je
ct

 t
o 

cl
os

e 
th

e 
L

C
C

s 
in

cl
ud

ed
 c

on
st

ru
ct

io
n 

of
 a

 n
ew

 w
as

te
w

at
er

 c
ol

le
ct

io
n 

an
d 

tr
an

sm
is

si
on

 s
ys

te
m

 t
o 

co
nv

ey
 

w
as

te
w

at
er

 to
 a

 n
ew

 w
as

te
w

at
er

 tr
ea

tm
en

t f
ac

il
it

y 
fo

r p
ro

ce
ss

in
g 

an
d 

di
sp

os
al

 to
 a

 la
nd

 a
pp

lic
at

io
n 

sy
st

em
 p

la
nt

ed
 w

it
h 

na
ti

ve
 t

re
es

, 
to

 b
e 

es
ta

bl
is

he
d 

on
 t

he
 p

ro
je

ct
 s

it
e 

fo
r 

th
at

 p
ur

po
se

. 
T

he
 

co
ns

tr
uc

ti
on

 o
f 

th
e 

w
as

te
w

at
er

 t
re

at
m

en
t 

pl
an

t 
al

so
 i

nc
lu

de
d 

a 
1,

50
0-

fo
ot

 (
ft

) 
ex

te
ns

io
n 

of
 a

n 
ex

is
ti

ng
 d

ra
in

ag
e 

ch
an

ne
l. 

U
nd

er
 th

is
 p

ro
po

se
d 

ac
ti

on
 th

e 
en

vi
ro

nm
en

ta
l a

nd
 h

is
to

ri
c 

pr
es

er
va

ti
on

 
re

vi
ew

 u
nd

er
 H

a
-8

, r
es

pe
ct

iv
el

y,
 w

as
 in

it
ia

te
d.

 

E
ff

ec
ti

ve
 a

s 
of

 2
2 

A
ug

us
t 

20
22

, t
he

 E
P

A
 a

nd
 C

O
H

-D
E

M
 v

ol
un

ta
ri

ly
 e

nt
er

ed
 a

 R
ev

is
ed

 A
O

C
, 

w
hi

ch
 id

en
ti

fi
ed

 f
ou

r 
pr

oj
ec

t a
lte

rn
at

iv
es

 f
or

 e
va

lu
at

io
n:

A
lt

er
na

tiv
e 

#1
: P

ac
ka

ge
 W

as
te

w
at

er
 T

re
at

m
en

t P
la

nt
 a

nd
 n

ew
 c

ol
le

ct
io

n 
sy

st
em

A
lt

er
na

tiv
e 

#2
: 

P
ac

ka
ge

 W
as

te
w

at
er

 T
re

at
m

en
t 

P
la

nt
 P

la
nt

s 
co

nn
ec

te
d 

to
 t

he
 e

xi
st

in
g 

co
ll

ec
ti

on
 s

ys
te

m
A

lt
er

na
tiv

e 
#3

: I
nd

iv
id

ua
l W

as
te

w
at

er
 S

ys
te

m
 (

IW
S)

 
M

ai
nt

en
an

ce
 p

ro
gr

am
 m

od
el

A
lt

er
na

tiv
e 

#4
: I

nd
iv

id
ua

l W
as

te
w

at
er

 S
ys

te
m

 I
W

S
 

O
pe

ra
ti

ng
 p

ro
gr

am
 m

od
el

.

C
O

H
-D

E
M

 W
as

te
w

at
er

 D
iv

is
io

n 
(W

W
D

) 
ha

s 
ev

al
ua

te
d 

th
e 

fo
ur

 tr
ea

tm
en

t a
lt

er
na

ti
ve

 o
pt

io
ns

, 
co

ns
id

er
in

g 
th

e 
te

ch
ni

ca
l, 

en
vi

ro
nm

en
ta

l i
m

pa
ct

, p
ub

li
c 

in
pu

t, 
le

ga
l c

ha
ll

en
ge

s,
 c

os
t, 

an
d 

as
so

rt
ed

 
fa

ct
or

s 
fo

r 
a 

se
le

ct
io

n 
of

 a
 t

re
at

m
en

t 
op

tio
n.

 A
s 

a 
re

su
lt

, 
C

O
H

-D
E

M
 a

nd
 W

W
D

 h
av

e 
se

le
ct

ed
 

op
ti

on
 N

o.
 1

 a
s 

th
e 

pr
ef

er
re

d 
al

te
rn

at
iv

e 
op

ti
on

. 

co
m

m
un

it
y 

to
 r

ep
la

ce
 t

he
 e

xi
st

in
g 

sy
st

em
 o

f 
gr

av
it

y 
li

ne
s 

th
at

 c
on

ve
y 

se
w

ag
e 

to
 t

he
 t

hr
ee

 L
C

C
s 

an
d 

co
nn

ec
t i

t t
o 

th
e 

pr
op

os
ed

 w
as

te
w

at
er

 tr
ea

tm
en

t a
nd

 d
is

po
sa

l f
ac

il
it

y.
 T

he
 W

W
T

P 
w

ou
ld

 s
er

ve
 

th
e 

fo
rm

er
 B

re
w

er
 l

ot
s 

as
 w

el
l 

as
 n

ew
ly

 a
cc

es
si

bl
e 

pa
rc

el
s 

fo
r 

fu
tu

re
 c

on
ne

ct
io

n 
to

 t
he

 W
W

T
P

. 
T

he
 p

ot
en

tia
l c

on
ne

ct
io

n 
of

 a
dd

it
io

na
l p

ar
ce

ls
 m

ay
 b

e 
fu

rt
he

r 
as

se
ss

ed
 b

y 
th

e 
C

ou
nt

y 
in

 th
e 

fu
tu

re
. 

D
ur

in
g 

co
ns

tr
uc

ti
on

, 
th

e 
C

ou
nt

y 
sh

al
l 

en
su

re
 t

ha
t 

re
si

de
nt

ia
l 

un
it

s 
ca

n 
m

ai
nt

ai
n 

ac
ce

ss
 t

o 
th

e 
se

w
er

 s
ys

te
m

 a
t a

ll
 ti

m
es

. A
lt

er
na

ti
ve

 1
 in

vo
lv

es
 u

til
iz

in
g 

th
e 

ex
is

ti
ng

 c
ol

le
ct

io
n 

sy
st

em
 w

ith
in

 th
e 

B
re

w
er

 C
om

pa
ny

 h
ou

se
 lo

ts
 a

nd
 c

on
st

ru
ct

in
g 

ne
w

 g
ra

vi
ty

 s
ew

er
s,

 w
as

te
w

at
er

 p
um

p 
st

at
io

n 



6 
 

In
tr

od
uc

tio
n 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

2  

 

F
ig

ur
e 

1.
 P

or
ti

on
 o

f 
th

e 
19

95
 N

aa
le

hu
 U

S
G

S 
7.

5-
m

in
ut

e 
to

po
gr

ap
hi

c 
qu

ad
ra

ng
le

 s
ho

w
in

g 
th

e 
lo

ca
ti

on
 o

f 
th

e 
pr

oj
ec

t a
re

a 

6 
 

 
 

 
   

   
   

   
  I

nt
ro

du
ct

io
n 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

3 

 

 

Fi
gu

re
 2

. T
ax

 M
ap

 K
ey

 (
T

M
K

) 
(3

) 
9-

5-
07

 s
ho

w
in

g 
th

e 
pr

oj
ec

t a
re

a;
 th

e 
pr

op
os

ed
 tr

ea
tm

en
t f

ac
ili

ty
 w

ou
ld

 b
e 

lo
ca

te
d 

w
ith

in
 a

 p
or

tio
n 

of
 p

ar
ce

l 0
16

 



6 
 

 
 

 
   

   
   

   
  I

nt
ro

du
ct

io
n 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

4 

 

 

Fi
gu

re
 3

. T
M

K
: (

3)
 9

-5
-0

08
 s

ho
w

in
g 

po
rt

io
ns

 o
f 

th
e 

pr
oj

ec
t a

re
a 

w
it

hi
n 

pa
rc

el
s 

03
3,

 0
45

, a
nd

 0
48

 (
pr

op
os

ed
 p

um
p 

st
at

io
n 

si
te

) 

6 
 

 
 

 
   

   
   

   
  I

nt
ro

du
ct

io
n 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

5 

 

 

Fi
gu

re
 4

. T
M

K
: (

3)
 9

-5
-0

21
 s

ho
w

in
g 

th
e 

pr
oj

ec
t a

re
a 

cr
os

si
ng

 th
e 

St
at

e-



6 
 

 
 

 
   

   
   

   
  I

nt
ro

du
ct

io
n 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

6 

 

 

Fi
gu

re
 5

. T
M

K
: (

3)
 9

-5
-0

24
 s

ho
w

in
g 

po
rt

io
ns

 o
f 

th
e 

pr
oj

ec
t a

re
a 

w
it

hi
n 

pa
rc

el
s 

00
1,

 0
09

, 0
10

, 0
11

, 0
69

, 0
76

, 0
77

, a
nd

 v
ar

io
us

 c
ou

nt
y 

ro
ad

w
ay

s 
(L

ok
el

an
i S

tr
ee

t, 
K

il
ik

a 
St

re
et

, O
pu

ke
a 

S
tr

ee
t, 

 R
oa

d,
 K

uk
ui

 R
oa

d)
 

 

6 
 

 
 

 
   

   
   

   
  I

nt
ro

du
ct

io
n 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

7 

 

 

Fi
gu

re
 6

. T
M

K
: 

(3
) 

9-
5-

02
5 

sh
ow

in
g 

po
rt

io
ns

 o
f 

th
e 

pr
oj

ec
t 

ar
ea

 w
it

hi
n 

pa
rc

el
s 

00
2,

 0
39

, a
nd

 c
ou

nt
y 

ro
ad

w
ay

s 
(M

ilo
 R

oa
d,

 M
el

ia
 

S
tr

ee
t)

 
 



6 
 

 
 

 
   

   
   

   
  I

nt
ro

du
ct

io
n 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

8 

 

 

Fi
gu

re
 7

. T
M

K
: (

3)
 9

-5
-0

26
 s

ho
w

in
g 

po
rt

io
n 

of
 th

e 
pr

oj
ec

t a
re

a 
w

it
hi

n 
va

ri
ou

s 
C

ou
nt

y 
ro

ad
w

ay
s 

(O
ha

i R
oa

d,
 N

ah
el

e 
R

oa
d,

 L
ok

el
an

i 
R

oa
d,

 K
uk

ui
 R

oa
d)

 
) 

6 
 

In
tr

od
uc

tio
n 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

9   

F
ig

ur
e 

8.
 A

er
ia

l p
ho

to
gr

ap
h 

of
 th

e 
pr

oj
ec

t a
re

a 
(E

S
R

I 
20

17
-2

01
8)

 s
ho

w
in

g 
th

e 
A

IS
 p

ro
je

ct
 a

re
a 

w
it

hi
n 

th
e 

la
rg

er
 A

P
E

 



6
In

tr
od

uc
tio

n

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

10

(W
W

P
S

),
 a

nd
 f

or
ce

 m
ai

n 
to

 t
ra

ns
po

rt
 s

ew
ag

e 
fr

om
 t

he
 L

C
C

s 
to

 t
he

 n
ew

 W
W

T
P

. 
A

lt
er

na
ti

ve
 1

 
al

so
 in

vo
lv

es
 th

e 
in

st
al

la
ti

on
 o

f 
gr

av
it

y 
se

w
er

s 
to

 r
ep

la
ce

 th
e 

ex
is

ti
ng

 c
ol

le
ct

io
n.

U
nd

er
 th

is
 a

lt
er

na
ti

ve
, t

he
 C

ou
nt

y 
w

ou
ld

 p
er

fo
rm

 th
e 

fo
ll

ow
in

g 
ac

tio
ns

:

1.
W

W
T

P
 lo

ca
te

d 
on

 a
 p

or
tio

n 
of

 T
ax

 M
ap

 K
ey

 (
T

M
K

) 
(3

) 
9-

5-
00

7:
01

6.
2.

Im
pl

em
en

t 
dr

ai
na

ge
 im

pr
ov

em
en

ts
 w

ith
in

 t
he

 v
ic

in
it

y 
of

 t
he

 W
W

T
P 

w
it

hi
n 

T
M

K
s 

(3
) 

9-
5-

00
7:

01
6 

an
d 

(3
) 

9-
5-

02
1:

01
5.

3.
C

on
st

ru
ct

 a
 n

ew
 p

um
p 

st
at

io
n 

lo
ca

te
d 

on
 a

 p
or

ti
on

 o
f 

T
M

K
: 

(3
) 

9-
5-

00
8:

04
8,

 a
nd

 
co

ns
tr

uc
t a

 n
ew

 f
or

ce
 m

ai
n,

 w
hi

ch
 c

ro
ss

es
 a

n 
ex

is
tin

g 
st

or
m

 d
ra

in
ag

e 
ch

an
ne

l a
t M

el
ia

 

4.
C

on
st

ru
ct

 a
 n

ew
 g

ra
vi

ty
 s

ew
er

 o
n 

O
pu

ke
a 

S
tr

ee
t 

an
d 

O
ha

i 
R

oa
d 

to
 i

nt
er

ce
pt

 e
xi

st
in

g 
fl

ow
 e

nt
er

in
g 

th
e 

L
C

C
s 

an
d 

di
ve

rt
 s

ew
ag

e 
to

 t
he

 W
W

P
S

 a
nd

 t
ra

ns
po

rt
 f

lo
w

s 
to

 t
he

 

5.
In

st
al

l g
ra

vi
ty

 s
ew

er
s 

w
it

hi
n 

th
e 

st
re

et
s 

to
 r

ep
la

ce
 th

e 
ex

is
ti

ng
 c

ol
le

ct
io

n 
sy

st
em

.
6.

C
lo

se
 a

nd
 a

ba
nd

on
 th

e 
th

re
e 

L
C

C
s.

7.
A

cc
om

m
od

at
e 

fu
tu

re
 e

xp
an

si
on

 o
f 

su
bs

ur
fa

ce
 e

ff
lu

en
t d

is
po

sa
l l

oc
at

ed
 w

it
hi

n 
a 

po
rt

io
n 

of
 T

M
K

: (
3)

 9
-5

-0
22

:0
01

.  

A
 g

eo
te

ch
ni

ca
l s

ur
ve

y 
w

il
l b

e 
co

nd
uc

te
d 

du
ri

ng
 th

e 
de

si
gn

 p
ha

se
 to

 in
fo

rm
 a

 s
oi

l i
nv

es
ti

ga
ti

on
 

re
po

rt
 f

or
 u

nd
er

st
an

di
ng

 th
e 

su
bs

ur
fa

ce
 c

on
di

ti
on

s.
 G

ra
ss

 c
ut

ti
ng

 a
nd

 m
ul

ch
in

g 
eq

ui
pm

en
t w

il
l b

e 
ut

ili
ze

d 
to

 c
ut

 d
ow

n 
th

e 
ta

ll 
gr

as
s 

so
 t

ha
t 

a 
to

po
gr

ap
hi

c 
su

rv
ey

ca
n 

be
 c

on
du

ct
ed

 o
f 

th
e 

te
rr

ai
n 

at
 

pa
rc

el
s 

T
M

K
s:

 (
3)

 9
-5

-0
07

:0
16

, 
(3

) 
9-

5-
02

1:
01

5,
 a

nd
 (

3)
 9

-5
-0

22
:0

01
 p

ri
or

 t
o 

th
e 

ge
ot

ec
hn

ic
al

 
bo

ri
ng

. T
he

 g
ra

ss
 c

ut
ti

ng
 a

nd
 g

eo
te

ch
ni

ca
l s

ur
ve

y 
w

or
k 

w
il

l b
e 

m
on

it
or

ed
 b

y 
C

S
H

 a
nd

 th
e 

re
su

lt
s 

ap
pe

nd
ed

 to
 th

is
 A

IS
 r

ep
or

t u
po

n 
co

m
pl

et
io

n.

C
lo

su
re

P
ro

je
ct

 is
 a

pp
ro

xi
m

at
el

y 
80

.4
 a

cr
es

 (
32

.5
 h

ec
ta

re
s)

. T
he

 A
P

E
 is

 s
ho

w
n 

in
 F

ig
ur

e 
8

an
d 

in
cl

ud
es

:

T
he

 p
ro

po
se

d 
tr

ea
tm

en
t 

pl
an

t 
an

d 
di

sp
os

al
 f

ac
ili

ty
, 

w
hi

ch
 w

il
l 

be
 l

oc
at

ed
 m

ak
ai

-5
-0

07
:0

16
 a

nd
 (

3)
 9

-5
-0

22
:0

01
. 

A
n 

as
so

ci
at

ed
 d

ra
in

ag
e 

ch
an

ne
l m

ay
 b

e 
lo

ca
te

d 
on

 a
 p

or
ti

on
 o

f 
T

M
K

: (
3)

 9
-5

-0
21

:0
15

; 
T

he
 lo

ca
ti

on
(s

) 
of

 p
ro

po
se

d 
pu

m
p 

st
at

io
n

at
 T

M
K

: (
3)

 9
-5

-0
08

:0
48

;

T
he

 lo
ca

ti
on

s 
of

 th
re

e 
L

C
C

s 
w

hi
ch

 w
il

l b
e 

de
co

m
m

is
si

on
ed

; a
nd

 
C

om
m

un
it

y 
pa

rc
el

s 
cu

rr
en

tly
 c

on
ne

ct
ed

 to
 th

e 
ex

is
ti

ng
 C

ou
nt

y 
sy

st
em

. 

T
he

 A
IS

 p
ro

je
ct

 a
re

a 
co

m
pr

is
es

 a
 4

9.
62

-a
cr

e 
(2

0.
08

-h
ec

ta
re

) 
po

rt
io

n 
of

 t
he

 o
ve

ra
ll

 A
P

E
(s

ee
 

F
ig

ur
e 

8)
. T

he
 p

ro
je

ct
 a

re
a 

co
m

pr
is

es
 n

um
er

ou
s 

ta
x 

pa
rc

el
s 

(i
n 

w
ho

le
 o

r 
pa

rt
) 

an
d 

pu
bl

ic
 r

oa
dw

ay
 

ri
gh

ts
-o

f-
w

ay
; 

a 
fu

ll
 l

is
t 

of
 p

ro
je

ct
 T

M
K

s 
an

d 
ap

pl
ic

ab
le

 in
fo

rm
at

io
n 

is
 p

ro
vi

de
d 

in
 A

pp
en

di
x 

A
. 

T
he

 A
IS

 p
ro

je
ct

 a
re

a 
in

cl
ud

es
 a

ll
 th

e 
co

m
po

ne
nt

s 
of

 th
e 

A
P

E
 li

st
ed

 a
bo

ve
 e

xc
ep

t f
or

 th
e 

cu
rr

en
tl

y 
co

nn
ec

te
d 

co
m

m
un

it
y 

pa
rc

el
s.

 A
ll

 p
ro

je
ct

 s
ta

gi
ng

 w
ill

 b
e 

co
nf

in
ed

 w
it

hi
n 

th
e 

A
IS

 p
ro

je
ct

 a
re

a 
li

m
it

s 
at

 th
e 

pr
op

os
ed

 tr
ea

tm
en

t p
la

nt
 a

nd
 s

ew
er

 p
um

p 
st

at
io

n 
si

te
.

6
In

tr
od

uc
tio

n

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

11

en
vi

ro
nm

en
ta

l 
an

d 
hi

st
or

ic
 p

re
se

rv
at

io
n 

re
vi

ew
 le

gi
sl

at
io

n.
 D

ue
 to

 f
un

di
ng

 f
ro

m
 th

e 
C

le
an

 W
at

er
 

S
ta

te
 R

ev
ol

vi
ng

 F
un

d 
(C

W
S

R
F

),
 t

hi
s 

pr
oj

ec
t 

is
 c

on
si

de
re

d 
an

 u
nd

er
ta

ki
ng

 r
eq

ui
ri

ng
 c

om
pl

ia
nc

e 
w

it
h 

S
ec

ti
on

 
10

6 
of

 
th

e 
N

at
io

na
l 

H
is

to
ri

c 
Pr

es
er

va
ti

on
 

A
ct

 
(N

H
P

A
) 

an
d 

th
e 

N
at

io
na

l 
E

nv
ir

on
m

en
ta

l P
ol

ic
y 

A
ct

 (
N

E
P

A
).

 A
s 

a 
co

un
ty

 p
ro

je
ct

 w
it

hi
n 

pr
iv

at
e,

 c
ou

nt
y,

 a
nd

 s
ta

te
 la

nd
s,

 th
e 

an
d 

hi
st

or
ic

 p
re

se
rv

at
io

n 
re

vi
ew

 le
gi

sl
at

io
n 

-
-

27
5,

 r
es

pe
ct

iv
el

y)
.

C
lo

su
re

an
d 

D
ra

in
ag

e 
M

od
if

ic
at

io
ns

 P
ro

je
ct

) 
in

vo
lv

es
 C

W
SR

F 
fu

nd
in

g 
an

d 
is

 t
he

re
fo

re
 a

n 
un

de
rt

ak
in

g 
su

bj
ec

t t
o 

th
e 

N
H

P
A

 a
nd

 it
s 

im
pl

em
en

ti
ng

 r
eg

ul
at

io
ns

. T
he

 E
P

A
 is

 th
e 

le
ad

 f
ed

er
al

 a
ge

nc
y 

fo
r 

th
is

 
un

de
rt

ak
in

g.
 T

he
 E

P
A

 a
dm

in
is

te
rs

 th
e 

C
W

SR
F 

P
ro

gr
am

, w
hi

ch
 a

ut
ho

ri
ze

s 
ca

pi
ta

liz
at

io
n 

gr
an

ts
 to

 
e 

D
O

H
. I

n 
tu

rn
, t

he
 D

O
H

 p
ro

vi
de

s 
as

si
st

an
ce

 
to

 p
ub

li
c 

an
d 

pr
iv

at
e 

co
m

m
un

ity
 w

at
er

 s
ys

te
m

s 
as

 w
el

l a
s 

no
np

ro
fi

t n
on

co
m

m
un

it
y 

w
at

er
 s

ys
te

m
s 

fo
r C

W
S

R
F

 p
ro

je
ct

s.
 In

 O
ct

ob
er

 2
01

5 
th

e 
E

P
A

 a
ut

ho
ri

ze
d 

th
e 

D
O

H
 to

 u
nd

er
ta

ke
 c

on
su

lt
at

io
n 

w
it

h 
th

e 
S

ta
te

 H
is

to
ri

c 
P

re
se

rv
at

io
n 

O
ff

ic
er

 (
S

H
P

O
) 

an
d 

N
at

iv
e 

H
aw

ai
ia

n 
or

ga
ni

za
ti

on
s 

(N
H

O
s)

 f
or

 
pr

oj
ec

ts
 f

un
de

d 
un

de
r 

th
e 

C
W

S
R

F 
(A

pp
en

di
x 

B
).

In
 c

on
su

lt
at

io
n 

w
it

h 
th

e 
S

H
P

D
, t

hi
s 

A
IS

 in
ve

st
ig

at
io

n 
fu

lf
il

ls
 th

e 
re

qu
ir

em
en

ts
 o

f 
H

A
R

 §
13

-1
3-

co
nd

uc
te

d 
to

 a
ss

es
s 

an
y 

hi
st

or
ic

 p
ro

pe
rt

ie
s 

fo
r 

in
te

gr
it

y 
an

d 
si

te
 s

ig
ni

fi
ca

nc
e 

in
 a

cc
or

da
nc

e 
w

it
h 

H
A

R
 §

13
-2

75
-6

. T
hi

s 
re

po
rt

 i
s 

al
so

 i
nt

en
de

d 
to

 s
up

po
rt

 a
ny

 p
ro

je
ct

-r
el

at
ed

 h
is

to
ri

c 
pr

es
er

va
ti

on
 

co
ns

ul
ta

ti
on

 w
it

h 
co

ns
ul

ti
ng

 p
ar

ti
es

, 
su

ch
 a

s 
st

at
e 

an
d 

co
un

ty
 a

ge
nc

ie
s 

an
d 

in
te

re
st

ed
 N

at
iv

e 
H

aw
ai

ia
n 

O
rg

an
iz

at
io

ns
 (

N
H

O
s)

 a
nd

 c
om

m
un

ity
 g

ro
up

s,
 if

 a
pp

li
ca

bl
e.

A
ss

es
sm

en
t 

(P
ur

dy
 e

t 
al

. 
20

20
).

 T
hi

s 
in

ve
st

ig
at

io
n 

w
as

 d
es

ig
ne

d
th

ro
ug

h 
de

ta
il

ed
 h

is
to

ri
ca

l, 
cu

lt
ur

al
, 

an
d 

ar
ch

ae
ol

og
ic

al
 

ba
ck

gr
ou

nd
 r

es
ea

rc
h

to
 d

et
er

m
in

e 
th

e 
li

ke
li

ho
od

 
th

at
 h

is
to

ri
c 

pr
op

er
ti

es
 m

ay
 b

e 
af

fe
ct

ed
 b

y 
th

e 
pr

oj
ec

t 
an

d,
 b

as
ed

 o
n 

fi
nd

in
gs

, 
co

ns
id

er
 c

ul
tu

ra
l 

re
so

ur
ce

 

ry
 h

is
to

ri
c 

pr
es

er
va

ti
on

 r
ev

ie
w

 s
te

ps
 

pu
rs

ua
nt

 to
 H

A
R

 §
13

-2
75

.

O
n 

22
 O

ct
ob

er
 2

02
0 

th
e 

C
ou

nt
y 

su
bm

itt
ed

 a
 p

ac
ke

t o
f 

m
at

er
ia

ls
 (

in
cl

ud
in

g 
a 

co
ve

r 
le

tt
er

 d
at

ed
 

16
 O

ct
ob

er
 2

02
0)

 t
o 

S
H

PD
 i

ni
ti

at
in

g 
co

ns
ul

ta
ti

on
 u

nd
er

 H
R

S
 §

6E
-8

/H
A

R
 §

13
-2

75
-5

(b
) 

an
d 

re
qu

es
ti

ng
 c

on
cu

rr
en

ce
 w

it
h 

th
e 

ne
ed

 f
or

 a
n 

A
IS

 f
or

 th
e 

pr
oj

ec
t. 

S
H

P
D

 r
ep

li
ed

 in
 c

or
re

sp
on

de
nc

e 
da

te
d 

1 
D

ec
em

be
r 

20
20

 (
L

og
 N

o.
: 

20
20

.0
25

55
; 

D
oc

. 
N

o.
: 

20
12

N
M

01
; 

A
pp

en
di

x 
C

) 
co

nc
ur

ri
ng

 

su
ff

ic
ie

nt
 i

n 
id

en
ti

fy
in

g 
hi

st
or

ic
 p

ro
pe

rt
ie

s 
w

it
hi

n 
th

e 
cu

rr
en

t 
pr

oj
ec

t 
ar

ea
 a

nd
 d

et
er

m
in

in
g 

th
e 

T
he

 D
O

H
 i

ni
ti

at
ed

 S
ec

ti
on

 1
06

 c
on

su
lt

at
io

n 
w

it
h 

th
e 

S
ta

te
 H

is
to

ri
c 

P
re

se
rv

at
io

n 
O

ff
ic

e 
an

d 
ot

he
r 

pa
rt

ie
s 

in
 J

un
e 

20
24

.



6
In

tr
od

uc
tio

n

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

12

1.
3.

1
N

at
ur

al
 E

n
vi

ro
nm

en
t

T
hi

s 
pr

oj
ec

t a
re

a 
is

 s
it

ua
te

d 
on

 th
e 

so
ut

he
as

te
rn

 s
lo

pe
 o

f 
M

au
na

 L
oa

, w
it

hi
n 

th
e 

tr
ad

it
io

na
l l

an
d 

19
5

24
7 

m
 (

64
0

81
0 

ft
) 

ab
ov

e 
m

ea
n 

se
a 

le
ve

l (
A

M
S

L
).

 T
he

 to
w

n 
of

av
er

ag
e 

ra
in

fa
ll 

of
 1

,0
62

 m
m

 (
42

 i
nc

he
s)

 (
G

ia
m

be
ll

uc
a 

et
 a

l. 
20

13
).

 T
he

 t
er

ra
in

 i
n 

th
is

 a
re

a 
is

 
ch

ar
ac

te
ri

ze
d 

by
 

15
20

%
 

sl
op

es
 

to
 

th
e 

so
ut

he
as

t. 
T

he
 p

ro
je

ct
 

ar
ea

 l
an

ds
 h

av
e 

be
en

 u
se

d 
ex

te
ns

iv
el

y 
fo

r 
re

si
de

nt
ia

l 
an

d 
co

m
m

er
ci

al
 d

ev
el

op
m

en
t, 

ra
nc

hi
ng

, 
an

d 
ag

ri
cu

lt
ur

e 
w

hi
ch

 h
av

e 
si

gn
if

ic
an

tly
 a

lte
re

d 
th

e 
na

tu
ra

l e
nv

ir
on

m
en

t. 
 

A
cc

or
di

ng
 to

 th
e 

U
.S

. D
ep

ar
tm

en
t o

f 
A

gr
ic

ul
tu

re
 (

U
S

D
A

) 
So

il
 S

ur
ve

y 
G

eo
gr

ap
hi

c 
(S

S
U

R
G

O
) 

da
ta

ba
se

 (
20

01
) 

an
d 

so
il

 s
ur

ve
y 

da
ta

 g
at

he
re

d 
by

 S
at

o 
et

 a
l. 

(1
97

3)
, t

he
 p

ro
je

ct
 a

re
a 

ov
er

li
es

 s
oi

ls
 

fr
om

 t
he

 N
aa

le
hu

, P
un

al
uu

 a
nd

 K
ai

m
u 

S
er

ie
s 

(F
ig

ur
e 

9)
. T

he
 n

or
th

er
n 

po
rt

io
n 

of
 th

e 
pr

oj
ec

t a
re

a 
is

 s
it

ua
te

d 
on

 s
oi

ls
 f

ro
m

 t
he

 N
aa

le
hu

 s
er

ie
s 

in
cl

ud
in

g 
N

aa
le

hu
 s

ilt
y 

cl
ay

 l
oa

m
, 

0%
10

%
 s

lo
pe

s 
(N

aC
);

 N
aa

le
hu

 s
il

ty
 c

la
y 

lo
am

, 
10

%
20

%
 s

lo
pe

s 
(N

aD
);

 N
aa

le
hu

 s
il

ty
 c

la
y 

lo
am

, 
20

%
35

%
 

sl
op

es
 (

N
aE

);
 a

nd
 N

aa
le

hu
 v

er
y 

ro
ck

y 
si

lt
y 

cl
ay

 l
oa

m
, 

6%
20

%
 s

lo
pe

s 
(s

ee
 F

ig
ur

e 
9)

. 
N

aa
le

hu
 

se
ri

es
 s

oi
ls

 a
re

 d
es

cr
ib

ed
 a

s 
w

el
l-

dr
ai

ne
d 

si
lt

y 
cl

ay
 l

oa
m

s 
th

at
 f

or
m

ed
 i

n 
vo

lc
an

ic
 a

sh
; 

th
es

e 
so

il
s 

ar
e 

us
ed

 m
os

tly
 f

or
 s

ug
ar

ca
ne

 o
r 

pa
st

ur
e 

(S
at

o 
et

 a
l. 

19
73

:4
0)

. 

T
he

 s
ou

th
w

es
te

rn
 p

or
ti

on
 o

f 
th

e 
pr

oj
ec

t 
ar

ea
 c

on
si

st
s 

pr
im

ar
il

y 
of

 P
un

al
uu

 e
xt

re
m

el
y 

ro
ck

y 
pe

at
, 6

%
20

%
 s

lo
pe

s 
(r

PY
D

),
 w

ith
 s

m
al

le
r 

sm
al

l 
po

rt
io

ns
 o

ve
rl

ap
pi

ng
 a

re
as

 o
f 

K
ai

m
u 

ex
tr

em
el

y 
ro

ck
y 

pe
at

 7
%

25
%

 (
rK

E
D

) 
an

d 
th

e 
m

is
ce

ll
an

eo
us

 l
an

d 
ty

pe
s 

pa
ho

eh
oe

 (
rL

W
),

 a
nd

 R
oc

k 
la

nd
 

(r
R

O
) 

(s
ee

 F
ig

ur
e 

9)
. P

un
al

uu
 a

nd
 K

ai
m

u 
se

ri
es

 s
oi

ls
 a

re
 d

es
cr

ib
ed

 a
s 

w
el

l-
dr

ai
ne

d,
 t

hi
n 

or
ga

ni
c 

so
il

s 
ov

er
 l

av
a 

be
dr

oc
k 

(S
at

o 
et

 a
l. 

19
73

:2
2,

 4
8)

. 
P

un
al

uu
 s

oi
ls

 a
re

 u
se

d 
fo

r 
pa

st
ur

e,
 a

nd
 K

ai
m

u 
so

il
s 

ar
e 

us
ed

 f
or

 p
as

tu
re

, 
m

ac
ad

am
ia

 n
ut

s,
 p

ap
ay

a,
 a

nd
 c

it
ru

s 
fr

ui
ts

 (
S

at
o 

et
 a

l. 
19

73
:2

2,
 4

8)
. 

P
ah

oe
ho

e 
la

va
 h

as
 n

o 
so

il 
co

ve
ri

ng
 a

nd
 i

s 
ty

pi
ca

ll
y 

ba
re

 o
f 

ve
ge

ta
ti

on
 e

xc
ep

t 
fo

r 
m

os
se

s 
an

d 
co

ns
is

ts
 o

f 

et
 a

l. 
19

73
:5

1)
.

V
eg

et
at

io
n 

w
it

hi
n 

th
e 

un
de

ve
lo

pe
d 

po
rt

io
ns

 o
f 

th
e 

pr
oj

ec
t a

re
a

co
ns

is
t p

ri
m

ar
ily

 o
f g

ui
ne

a 
gr

as
s 

(M
eg

at
hy

rs
us

 m
ax

im
us

),
 i

nv
as

iv
e 

vi
ne

s,
 a

nd
 l

an
ta

na
 (

L
an

ta
na

 c
am

ar
a)

 a
ss

oc
ia

te
d 

w
ith

 u
se

 o
f 

th
es

e 
ar

ea
s 

fo
r 

pa
st

ur
e.

 A
 d

ep
re

ss
io

n 
ca

us
ed

 b
y 

a 
co

ll
ap

se
d 

la
va

 tu
be

 s
ys

te
m

 b
is

ec
ts

 th
e 

pr
op

os
ed

 
tr

ea
tm

en
t f

ac
il

it
y

po
rt

io
n 

of
 th

e 
pr

oj
ec

t a
re

a 
in

 T
M

K
: (

3)
9-

5-
00

7:
01

6.
 T

hi
s 

de
pr

es
si

on
 tr

en
ds

 e
as

t
w

es
t a

nd
 c

on
ta

in
s 

se
ve

ra
l t

re
e 

sp
ec

ie
s 

in
cl

ud
in

g 
na

ti
ve

 k
uk

ui
or

 c
an

dl
en

ut
  (

A
le

ur
it

es
 m

ol
uc

ca
nu

s)
.

1.
3.

2
B

ui
lt

 E
n

vi
ro

n
m

en
t

T
he

 c
ol

le
ct

io
n 

sy
st

em
 p

or
ti

on
 o

f 
th

e 
pr

oj
ec

t 
ar

ea
 l

oc
at

ed
 m

au
ka

R
oa

d,
 M

il
o 

R
oa

d,
 M

el
ia

 S
tr

ee
t, 

O
pu

ke
a 

S
tr

ee
t, 

N
ah

el
e 

St
re

et
, 

L
ok

el
an

i 
S

tr
ee

t, 
an

d 
K

il
ik

a 
S

tr
ee

t 
(s

ee
 F

ig
ur

e 
7)

. I
t a

ls
o 

in
cl

ud
es

 tw
o 

fo
rc

em
ai

n 
al

ig
nm

en
ts

 a
cr

os
s 

a 
co

nc
re

te
 d

ra
in

ag
e 

ch
an

ne
l w

es
t 

co
nc

re
te

 d
ra

in
ag

e 
ch

an
ne

l i
s 

fe
nc

ed
 a

lo
R

oa
d 

or
 f

ro
m

 th
e 

w
es

te
rn

 te
rm

in
us

 o
f 

M
el

ia
 S

tr
ee

t. 
T

he
 th

re
e 

ex
is

ti
ng

 L
C

C
s 

ar
e 

lo
ca

te
d 

at
 T

M
K

s:
 

6
In

tr
od

uc
tio

n

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

13

F
ig

ur
e 

9.
 O

ve
rl

ay
 o

f 
So

il
 S

ur
ve

y 
of

 th
e 

Is
la

nd
 o

f H
aw

ai
i(

S
at

o 
et

 a
l. 

19
73

) 
in

di
ca

ti
ng

 s
oi

l t
yp

es
 

w
it

hi
n 

an
d 

su
rr

ou
nd

in
g 

th
e 

pr
oj

ec
t a

re
a 

(U
S

D
A

 S
S

U
R

G
O

 2
01

4)



6
In

tr
od

uc
tio

n

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

14

(3
) 

9-
5-

02
4:

01
1 

(L
C

C
 1

),
 9

-5
-0

24
:0

10
 (

L
C

C
 2

),
 a

nd
 9

-5
-0

24
:0

01
 (

L
C

C
 3

).
 T

he
se

 t
hr

ee
 p

ar
ce

ls
 

ha
ve

 b
ee

n 
pr

ev
io

us
ly

 d
is

tu
rb

ed
 a

nd
 th

e 
la

tt
er

 tw
o 

pa
rc

el
s 

co
nt

ai
n 

pr
iv

at
e 

re
si

de
nc

es
. T

he
 p

ro
po

se
d 

co
ll

ec
ti

on
 s

ys
te

m
 m

ay
 a

ls
o 

in
cl

ud
e 

de
ve

lo
pm

en
t 

of
 a

 s
ew

er
 p

um
p 

st
at

io
n 

(S
P

S
) 

w
it

hi
n 

a 
po

rt
io

n 
of

 T
M

K
: 

(3
) 

9-
5-

00
8:

04
8,

 w
hi

ch
 i

s 
bo

un
d 

to
 t

he
 s

ou
th

 b
y 

re
si

de
nc

es
 a

nd
 t

he
 I

ge
ls

ia
 N

i 
C

ri
st

o 
C

hu
rc

h 
an

d 
ha

s 
be

en
 u

se
d 

fo
r 

pa
st

ur
e.

ex
te

nd
s 

m
ak

ai

cc
es

se
s 

lo
ca

te
d 

at
 T

M
K

: (
3)

 9
-5

-0
07

:0
16

 (
se

e 
F

ig
ur

e 
2)

. T
he

se
 p

as
tu

re
 la

nd
s 

co
nt

ai
n 

fe
nc

ed
 p

ad
do

ck
s 

an
d 

ot
he

r 
re

m
na

nt
s 

of
 r

an
ch

in
g 

ac
tiv

it
y.

6
M

et
ho

ds

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

15

Se
ct

io
n 

2 
  

C
S

H
 c

om
pl

et
ed

 th
e 

fi
el

dw
or

k 
co

m
po

ne
nt

 o
f t

hi
s

A
IS

 u
nd

er
 a

rc
ha

eo
lo

gi
ca

l p
er

m
it

 n
um

be
rs

20
-

07
an

d 
21

-1
0,

 i
ss

ue
d 

by
 t

he
 S

H
P

D
 p

ur
su

an
t 

to
 H

A
R

 §
13

-1
3-

28
2.

 F
ie

ld
w

or
k 

w
as

 c
on

du
ct

ed
 

in
te

rm
it

te
nt

ly
 b

et
w

ee
n 

26
 O

ct
ob

er
 2

02
0 

an
d 

29
 J

an
ua

ry
 2

02
1 

by
 C

S
H

 A
rc

ha
eo

lo
gi

st
 S

am
an

th
a 

P
ur

dy
, 

B
.A

., 
an

d 
P

ro
je

ct
 D

ir
ec

to
r 

O
li

vi
er

 M
. 

B
au

ti
st

a,
 B

.A
., 

un
de

r 
th

e 
ge

ne
ra

l 
su

pe
rv

is
io

n 
of

 
P

ri
nc

ip
al

 I
nv

es
ti

ga
to

r 
H

al
le

tt
 H

. 
H

am
m

at
t, 

P
h.

D
. 

T
hi

s 
w

or
k 

re
qu

ir
ed

 a
pp

ro
xi

m
at

el
y 

19
 p

er
so

n-
da

ys
 to

 c
om

pl
et

e.
 

In
 g

en
er

al
, 

fi
el

dw
or

k 
in

cl
ud

ed
 1

00
%

 p
ed

es
tr

ia
n 

in
sp

ec
ti

on
 o

f 
th

e 
pr

oj
ec

t 
ar

ea
, 

G
P

S
 d

at
a 

co
ll

ec
ti

on
, s

it
e 

do
cu

m
en

ta
ti

on
,a

nd
 a

 p
ro

gr
am

 o
f 

su
bs

ur
fa

ce
 te

st
in

g.
 

2.
1.

1
P

ed
es

tr
ia

n 
Su

rv
ey

A
 1

00
%

-c
ov

er
ag

e 
pe

de
st

ri
an

 i
ns

pe
ct

io
n 

of
 t

he
 p

ro
je

ct
 a

re
a 

w
as

 u
nd

er
ta

ke
n 

fo
r 

th
e 

pu
rp

os
e 

of
 

hi
st

or
ic

 p
ro

pe
rt

y
id

en
ti

fi
ca

ti
on

 a
nd

 d
oc

um
en

ta
ti

on
. 

T
he

 p
ed

es
tr

ia
n 

su
rv

ey
 w

as
 a

cc
om

pl
is

he
d 

th
ro

ug
h 

sy
st

em
at

ic
 s

w
ee

ps
 s

pa
ce

d 
5-

10
 m

 a
pa

rt
 d

ep
en

di
ng

 o
n 

th
e 

de
ns

it
y 

of
 t

he
 v

eg
et

at
io

n 
an

d 
gr

ou
nd

 v
is

ib
ili

ty
. 

W
he

re
 a

 n
ew

 h
is

to
ri

c 
pr

op
er

ty
 w

as
 e

nc
ou

nt
er

ed
, t

he
 d

et
er

m
in

at
io

n 
of

 i
ts

 b
ou

nd
ar

y 
w

as
 b

as
ed

 
on

 
fa

ct
or

s 
in

cl
ud

in
g 

ap
pa

re
nt

 
ag

e,
 

ar
ch

it
ec

tu
ra

l 
st

yl
e,

 
an

d 
th

e 
sp

at
ia

l 
an

d 
fu

nc
tio

na
l 

in
te

rr
el

at
io

ns
hi

ps
 o

f 
bo

th
 n

at
ur

al
 a

nd
 m

an
-m

ad
e 

fe
at

ur
es

. 

A
t 

ea
ch

 h
is

to
ri

c 
pr

op
er

ty
 a

rc
ha

eo
lo

gi
st

s 
re

co
rd

ed
 s

it
e 

lo
ca

tio
ns

 u
si

ng
 a

 T
ri

m
bl

e 
G

eo
 7

X
 u

ni
t 

(s
ub

-m
et

er
 a

cc
ur

ac
y)

, t
oo

k 
di

gi
ta

l p
ho

to
gr

ap
hs

, a
nd

 p
re

pa
re

d 
a 

w
ri

tt
en

 d
es

cr
ip

tio
n 

an
d 

pl
an

 v
ie

w
 

m
ap

s 
of

 e
ac

h 
si

te
, 

or
 u

pd
at

ed
 e

xi
st

in
g 

si
te

 d
es

cr
ip

ti
on

s 
an

d 
m

ap
s 

as
 a

pp
li

ca
bl

e.
 G

en
er

al
ly

, 
pl

an
 

vi
ew

 m
ap

s 
w

er
e 

no
t 

dr
aw

n 
fo

r 
ro

ad
s 

(S
IH

P
 #

s 
-3

01
87

, -
31

27
1,

 -
31

27
2,

 -
31

27
3

or
 w

al
ls

 (
-3

12
75

, 
-3

12
76

);
 i

ns
te

ad
, 

G
P

S
 p

oi
nt

s 
w

er
e 

ta
ke

n 
at

 k
ey

 l
oc

at
io

ns
 a

lo
ng

 t
he

se
 s

it
es

 a
nd

 t
he

ir
 r

ou
te

s 
w

er
e 

m
ap

pe
d 

in
 G

IS
 f

or
 i

nc
lu

si
on

 o
n 

an
 a

er
ia

l 
im

ag
e.

 A
 p

la
n 

vi
ew

 m
ap

 w
as

 a
ls

o 
no

t 
pr

ep
ar

ed
 f

or
 t

he
 

S
IH

P
 #

 -
31

27
4

dr
ai

na
ge

 c
ha

nn
el

, a
s 

a 
co

py
 o

f 
th

e 
or

ig
in

al
 d

es
ig

n 
pl

an
s 

w
as

 o
bt

ai
ne

d 
fo

r i
nc

lu
si

on
 

in
 th

is
 r

ep
or

t.

2.
1.

2
Su

b
su

rf
ac

e 
T

es
ti

ng

A
 p

ro
gr

am
 o

f 
su

bs
ur

fa
ce

 t
es

ti
ng

 w
as

 u
nd

er
ta

ke
n 

fo
r 

th
e 

A
IS

 i
n 

ac
co

rd
an

ce
 w

it
h 

a 
te

st
in

g 

pr
es

er
va

ti
on

 r
ev

ie
w

 (
se

e 
S

ec
ti

on
 1

.2
).

T
hi

s 
te

st
in

g 
pr

og
ra

m
 c

om
pr

is
ed

 b
ot

h 
m

ec
ha

ni
ca

l 
an

d 
m

an
ua

l e
xc

av
at

io
n

un
de

rt
ak

en
fo

r 
tw

o 
di

st
in

ct
 p

ur
po

se
s

te
st

in
g 

w
as

 c
on

du
ct

ed
 to

 a
ss

es
s 

th
e 

po
te

nt
ia

l f
or

 s
ub

su
rf

ac
e 

ar
ch

ae
ol

og
ic

al
 f

ea
tu

re
s

th
ro

ug
ho

ut
 th

e 
un

de
ve

lo
pe

d 
po

rt
io

ns
 o

f 
th

e 
pr

oj
ec

t 
ar

ea
, 

in
cl

ud
in

g 
bu

t 
no

t 
lim

it
ed

 t
o 

bu
ri

ed
 c

ul
tu

ra
l 

de
po

si
ts

 
an

d/
or

 c
ul

tu
ra

ll
y 

m
od

if
ie

d 
la

va
 t

ub
es

. H
an

d 
ex

ca
va

ti
on

 w
as

 c
om

pl
et

ed
 a

t s
el

ec
t 

hi
st

or
ic

 p
ro

pe
rt

y 
fe

at
ur

es
in

 a
n 

at
te

m
pt

 to
 y

ie
ld

 d
at

a 
to

 s
up

po
rt

 a
ss

es
sm

en
ts

 o
f 

si
te

 a
ge

 a
nd

 f
un

ct
io

n.
 

2.
1.

2.
1

M
ec

ha
ni

ca
l E

xc
av

at
io

n 
M

et
ho

ds

M
ec

ha
ni

ca
l 

ex
ca

va
ti

on
 w

as
 c

on
du

ct
ed

 a
s

pr
op

os
ed

 
14

 
ex

pl
or

at
or

y
te

st
tr

en
ch

es
(T

T
s)

. 
A

 
to

ta
l 

of
11

 
tr

en
ch

es
 

w
er

e 
ex

ca
va

te
d 

w
it

hi
n 

th
e 

m
aj

or
 

co
m

po
ne

nt
s 

of
 t

he
 t

re
at

m
en

t 
fa

ci
li

ty
 s

it
e 

(d
is

po
sa

l 
gr

ov
es

, 
tr

ea
tm

en
t 

la
go

on
s,

 f
in

is
hi

ng
 w

et
la

nd
, 



6 
 

M
et

ho
ds

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

16
  

st
re

am
 c

ha
nn

el
 d

iv
er

si
on

; 
F

ig
ur

e 
10

) 
an

d 
th

re
e 

tr
en

ch
es

 w
er

e 
ex

ca
va

te
d 

w
it

hi
n 

th
e 

se
w

er
 p

um
p 

st
at

io
n 

si
te

 (
at

 th
e 

be
lo

w
 g

ra
de

 p
um

p 
st

at
io

n 
an

d 
fo

rc
e 

m
ai

n 
co

rr
id

or
; F

ig
ur

e 
11

).
  

T
he

 c
en

te
r 

po
in

t o
f 

ea
ch

 te
st

 tr
en

ch
 w

as
 r

ec
or

de
d 

us
in

g 
T

ri
m

bl
e 

su
b-

m
et

er
 a

cc
ur

at
e 

G
P

S
 p

ri
or

 
to

 e
xc

av
at

io
n.

 I
n 

ge
ne

ra
l, 

tr
en

ch
es

 m
ea

su
re

d 
ap

pr
ox

im
at

el
y 

5 
m

 (
16

.5
 f

t)
 l

on
g 

an
d 

1.
0 

m
 (

3.
3 

ft
) 

in
 w

id
th

. 
A

ll
 t

re
nc

he
s 

w
er

e 
ex

ca
va

te
d 

to
 b

ed
ro

ck
 o

r 
th

e 
ph

ys
ic

al
 l

im
ita

tio
ns

 o
f 

th
e 

ba
ck

ho
e,

 
w

hi
ch

ev
er

 w
as

 r
ea

ch
ed

 f
ir

st
. 

T
he

 a
rc

ha
eo

lo
gi

st
 c

ar
ef

ul
ly

 w
at

ch
ed

 a
ll

 m
ac

hi
ne

 e
xc

av
at

io
ns

 a
nd

 in
sp

ec
te

d 
th

e 
so

il 
se

di
m

en
ts

 
as

 t
he

y 
w

er
e 

re
m

ov
ed

 f
ro

m
 t

he
 t

re
nc

h 
an

d 
pl

ac
ed

 i
nt

o 
an

 a
dj

ac
en

t 
ba

ck
fi

ll
 p

ile
. 

M
ec

ha
ni

ca
l 

ex
ca

va
ti

on
s 

oc
cu

rr
ed

 o
ne

 s
tr

at
um

 o
r 

le
ve

l a
t a

 ti
m

e.
 I

f 
su

bs
ur

fa
ce

 f
ea

tu
re

s 
or

 c
ul

tu
ra

l 
la

ye
rs

 w
er

e 
en

co
un

te
re

d,
 t

he
 m

ac
hi

ne
 w

as
 t

o 
ce

as
e 

ex
ca

va
ti

on
 a

nd
 e

xc
av

at
io

n 
w

ou
ld

 p
ro

ce
ed

 m
an

ua
ll

y,
 

ex
pa

nd
in

g 
ou

tw
ar

d 
fr

om
 th

e 
tr

en
ch

 a
s 

ne
ce

ss
ar

y 
to

 e
xp

os
e 

th
e 

li
m

it
s 

of
 th

e 
fe

at
ur

e 
or

 c
ul

tu
ra

l l
ay

er
. 

H
ow

ev
er

, n
o 

su
bs

ur
fa

ce
 f

ea
tu

re
s 

or
 c

ul
tu

ra
l l

ay
er

s 
w

er
e 

en
co

un
te

re
d.

  

A
 s

tr
at

ig
ra

ph
ic

 p
ro

fi
le

 o
f 

ea
ch

 t
es

t 
ex

ca
va

ti
on

 w
as

 d
ra

w
n 

an
d 

ph
ot

og
ra

ph
ed

. 
T

he
 o

bs
er

ve
d 

se
di

m
en

ts
 w

er
e 

de
sc

ri
be

d 
us

in
g 

st
an

da
rd

 U
S

D
A

 s
oi

l 
de

sc
ri

pt
io

n 
ob

se
rv

at
io

ns
/t

er
m

in
ol

og
y.

 S
oi

l 
se

di
m

en
t 

de
sc

ri
pt

io
ns

 
in

cl
ud

ed
 

M
un

se
ll

 
co

lo
r;

 
te

xt
ur

e;
 

co
ns

is
te

nc
e;

 
st

ru
ct

ur
e;

 
pl

as
ti

ci
ty

; 
ce

m
en

ta
ti

on
; 

or
ig

in
 o

f 
se

di
m

en
ts

; 
de

sc
ri

pt
io

ns
 o

f 
an

y 
in

cl
us

io
ns

, s
uc

h 
as

 c
ul

tu
ra

l 
m

at
er

ia
l 

an
d/

or
 

ro
ot

s;
 

lo
w

er
 

bo
un

da
ry

 
di

st
in

ct
iv

en
es

s 
an

d 
to

po
gr

ap
hy

; 
an

d 
ot

he
r 

ge
ne

ra
l 

ob
se

rv
at

io
ns

. 
S

tr
at

ig
ra

ph
ic

 a
no

m
al

ie
s 

or
 p

ot
en

ti
al

 c
ul

tu
ra

l 
de

po
si

ts
 w

er
e 

to
 b

e 
ca

re
fu

ll
y 

re
pr

es
en

te
d 

on
 t

es
t 

ex
ca

va
ti

on
 

pr
of

il
e 

m
ap

s 
if

 
en

co
un

te
re

d.
 

If
 

su
bs

ur
fa

ce
 

fe
at

ur
es

 
or

 
cu

lt
ur

al
 

de
po

si
ts

 
w

er
e 

en
co

un
te

re
d,

 p
la

n 
vi

ew
 m

ap
s 

w
er

e 
to

 b
e 

co
m

pl
et

ed
 a

t 
th

e 
to

p 
an

d/
or

 b
as

e 
of

 e
ac

h 
cu

lt
ur

al
 l

ay
er

, 
an

d 
at

 th
e 

to
p 

an
d 

ba
se

 o
f 

ea
ch

 f
ea

tu
re

, a
nd

 m
ap

s 
of

 th
e 

co
m

pl
et

ed
 te

st
 u

ni
ts

 w
ou

ld
 in

cl
ud

e 
pl

ot
te

d 
lo

ca
ti

on
s 

of
 a

ll
 p

oi
nt

s 
in

 e
ac

h 
un

it
 w

he
re

 G
P

S
 r

ea
di

ng
s 

w
er

e 
ta

ke
n.

 N
o 

su
ch

 f
ea

tu
re

s 
w

er
e 

en
co

un
te

re
d.

  

H
ad

 a
ny

 b
ee

n 
en

co
un

te
re

d,
 a

ll
 i

de
nt

if
ie

d 
cu

lt
ur

al
 m

at
er

ia
ls

 a
nd

/o
r 

ch
ar

co
al

 o
r 

so
il

 s
am

pl
es

 
w

ou
ld

 h
av

e 
be

en
 a

pp
ro

pr
ia

te
ly

 d
oc

um
en

te
d 

an
d 

de
sc

ri
be

d,
 a

nd
 a

ll
 c

ol
le

ct
ed

 m
at

er
ia

ls
 c

at
al

og
ue

d,
 

la
be

le
d,

 a
nd

 d
el

iv
er

ed
 to

 th
e 

C
S

H
 la

bo
ra

to
ry

 f
or

 a
na

ly
si

s.
  

F
ol

lo
w

in
g 

do
cu

m
en

ta
ti

on
, t

he
 e

xc
av

at
ed

 m
at

er
ia

ls
 w

er
e 

re
tu

rn
ed

 t
o 

th
ei

r 
or

ig
in

al
 p

ro
ve

ni
en

ce
 

an
d 

th
e 

gr
ou

nd
 s

ur
fa

ce
 w

as
 r

es
to

re
d 

as
 b

es
t a

s 
po

ss
ib

le
 to

 it
s 

or
ig

in
al

 c
on

di
tio

n.
 

2.
1.

2.
2 

M
an

ua
l E

xc
av

at
io

n 
M

et
ho

ds
 

M
an

ua
l o

r h
an

d 
ex

ca
va

ti
on

 w
as

 u
nd

er
ta

ke
n 

as
 a

pp
li

ca
bl

e 
ba

se
d 

on
 th

e 
fi

nd
in

gs
 o

f t
he

 p
ed

es
tr

ia
n 

su
rv

ey
. 

T
w

o 
1.

0-
m

-s
q 

te
st

 u
ni

ts
 (

T
U

s)
 w

er
e 

ha
nd

 e
xc

av
at

ed
 a

t 
ar

ch
it

ec
tu

ra
l 

fe
at

ur
es

 o
f 

-3
12

70
. 

T
he

 c
en

te
r 

po
in

t 
of

 e
ac

h 
te

st
 u

ni
t 

w
as

 r
ec

or
de

d 
us

in
g 

T
ri

m
bl

e 
su

b-
m

et
er

 a
cc

ur
at

e 
G

PS
 p

ri
or

 t
o 

ex
ca

va
ti

on
. B

ot
h 

un
its

 w
er

e 
ex

ca
va

te
d 

to
 b

ed
ro

ck
. H

ad
 s

ub
su

rf
ac

e 
fe

at
ur

es
 o

r 
cu

lt
ur

al
 la

ye
rs

 b
ee

n 
en

co
un

te
re

d,
 th

e 
un

it
 w

as
 to

 b
e 

ex
pa

nd
ed

 o
ut

w
ar

d 
as

 n
ec

es
sa

ry
 to

 e
xp

os
e 

th
e 

li
m

it
s 

of
 th

e 
fe

at
ur

e 
or

 c
ul

tu
ra

l 
la

ye
r;

 h
ow

ev
er

, 
th

is
 w

as
 n

ot
 n

ec
es

sa
ry

 a
s 

no
 d

is
ti

nc
t 

su
bs

ur
fa

ce
 f

ea
tu

re
s 

or
 c

ul
tu

ra
l 

la
ye

rs
 w

er
e 

en
co

un
te

re
d.

 

S
oi

l-
se

di
m

en
ta

ry
 

de
po

si
ts

 
w

er
e 

re
m

ov
ed

 
by

 
sh

ov
el

, 
tr

ow
el

, 
an

d 
w

hi
sk

 
an

d 
du

st
pa

n.
 

E
xc

av
at

io
ns

 p
ro

ce
ed

ed
 o

ne
 s

tr
at

um
 a

t 
a 

ti
m

e,
 w

it
h 

in
te

rn
al

 l
ev

el
s 

ad
de

d 
as

 n
ee

de
d 

(n
o 

in
te

rn
al

 
le

ve
l 

cr
os

se
d 

a 
st

ra
tu

m
 b

ou
nd

ar
y)

. 
A

ll
 e

xc
av

at
ed

 s
oi

l-
se

di
m

en
t 

w
as

 p
as

se
d 

th
ro

ug
h 

a 
1/

8-
in

ch
 

m
es

h 
sc

re
en

. A
ll

 e
xc

av
at

ed
 a

rc
hi

te
ct

ur
al

 r
oc

k 
m

at
er

ia
l 

an
d 

sc
re

en
ed

 s
ed

im
en

t 
w

as
 d

ep
os

it
ed

 i
n 

a 
ba

ck
di

rt
 p

il
e 

ad
ja

ce
nt

 t
o 

th
e 

un
it 

fo
r 

re
pl

ac
em

en
t/

ba
ck

fi
ll

in
g 

fo
ll

ow
in

g 
co

m
pl

et
io

n 
of

 e
xc

av
at

io
n 

an
d 

do
cu

m
en

ta
ti

on
. A

ll
 id

en
ti

fi
ed

 c
ul

tu
ra

l m
at

er
ia

ls
 a

nd
/o

r 
ch

ar
co

al
 o

r 
so

il
 s

am
pl

es
 w

er
e 

 

6 
 

M
et

ho
ds

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

17
   

F
ig

ur
e 

10
. C

li
en

t p
ro

vi
de

d 
m

ap
 s

ho
w

in
g 

ap
pr

ox
im

at
e 

pr
op

os
ed

 lo
ca

tio
ns

 f
or

 1
1 

te
st

 e
xc

av
at

io
n 

tr
en

ch
es

 a
t t

he
 p

ro
po

se
d 

w
as

te
w

at
er

 tr
ea

tm
en

t f
ac

il
it

y 
si

te
 a

t T
M

K
: 

(3
) 

9-
5-

00
7:

01
6 



6
M

et
ho

ds

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

18

F
ig

ur
e 

11
. C

li
en

t p
ro

vi
de

d 
m

ap
 s

ho
w

in
g 

ap
pr

ox
im

at
e 

pr
op

os
ed

 lo
ca

tio
ns

 f
or

 th
re

e 
te

st
 

ex
ca

va
ti

on
 tr

en
ch

es
 a

t t
he

 p
ro

po
se

d 
at

 th
e 

pr
op

os
ed

 s
ew

er
 p

um
p 

st
at

io
n 

si
te

 a
t T

M
K

: 
(3

)
9-

5-
00

8:
04

8

6
M

et
ho

ds

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

19

ap
pr

op
ri

at
el

y 
do

cu
m

en
te

d 
an

d 
de

sc
ri

be
d,

 a
nd

 c
ol

le
ct

ed
 m

at
er

ia
ls

 w
er

e 
ca

ta
lo

gu
ed

, 
la

be
le

d,
 a

nd
 

de
li

ve
re

d 
to

 t
he

 C
S

H
 l

ab
or

at
or

y 
fo

r 
an

al
ys

is
. 

A
ll 

m
at

er
ia

ls
 c

ol
le

ct
ed

 f
or

 a
na

ly
si

s 
w

er
e 

co
ll

ec
te

d 
du

ri
ng

 s
cr

ee
ni

ng
 o

f e
xc

av
at

ed
 m

at
er

ia
l a

nd
 w

er
e 

no
t p

ar
t o

f 
a 

di
st

in
ct

 c
ul

tu
ra

l f
ea

tu
re

 o
r l

ay
er

 s
uc

h 
as

 a
 h

ea
rt

h 
or

  t
ra

sh
 p

it
. T

he
se

 m
at

er
ia

ls
 w

er
e 

an
al

yz
ed

 fo
ll

ow
in

g 
th

e 
ap

pl
ic

ab
le

 m
et

ho
ds

 d
es

cr
ib

ed
 

in
 S

ec
ti

on
 2

.2
.

T
he

 te
st

 u
ni

ts
 w

er
e

do
cu

m
en

te
d 

fo
ll

ow
in

g 
th

e 
m

et
ho

ds
 d

es
cr

ib
ed

 in
 S

ec
ti

on
 2

.1
.2

.1
. F

ol
lo

w
in

g 
do

cu
m

en
ta

ti
on

, t
he

 e
xc

av
at

ed
 a

rc
hi

te
ct

ur
al

 m
at

er
ia

ls
 a

nd
 s

ed
im

en
ts

 w
er

e
re

tu
rn

ed
 to

 th
ei

r 
or

ig
in

al
 

pr
ov

en
ie

nc
e 

an
d 

th
e 

gr
ou

nd
 s

ur
fa

ce
 w

as
re

st
or

ed
 a

s 
be

st
 a

s 
po

ss
ib

le
 to

 it
s 

or
ig

in
al

 c
on

di
ti

on
.

S
om

e 
cu

lt
ur

al
 m

at
er

ia
ls

 w
er

e 
co

ll
ec

te
d 

fr
om

 th
e 

sc
re

en
 d

ur
in

g 
ex

ca
va

ti
on

 o
f 

on
e 

of
 th

e 
tw

o 
te

st
 

un
it

s 
an

d 
re

tu
rn

ed
 to

 th
e 

la
bo

ra
to

ry
 f

or
 a

na
ly

si
s.

 

ar
ch

ae
ol

og
ic

al
 

la
bo

ra
to

ry
 

te
ch

ni
qu

es
. 

M
at

er
ia

ls
 

w
er

e 
w

as
he

d,
 

so
rt

ed
, 

m
ea

su
re

d,
 

w
ei

gh
ed

, 
de

sc
ri

be
d,

 a
nd

/o
r 

ph
ot

og
ra

ph
ed

(s
ee

 S
ec

ti
on

 5
).

 T
he

 a
na

ly
ze

d 
m

at
er

ia
ls

 i
nc

lu
de

d 
di

ag
no

st
ic

 
(i

de
nt

if
ia

bl
e 

or
 d

at
ab

le
) 

ar
ti

fa
ct

s,
an

d
ch

ar
co

al
.

2.
2.

1
A

rt
if

ac
t A

n
al

ys
is

In
 g

en
er

al
, 

ar
ti

fa
ct

 a
na

ly
si

s 
fo

cu
se

d 
on

 e
st

ab
lis

hi
ng

, 
to

 t
he

 g
re

at
es

t 
ex

te
nt

 p
os

si
bl

e,
 m

at
er

ia
l 

ty
pe

, f
un

ct
io

n,
 c

ul
tu

ra
l 

af
fi

li
at

io
n,

 a
nd

 a
ge

 o
f 

m
an

uf
ac

tu
re

. A
s 

ap
pl

ic
ab

le
, a

rt
if

ac
ts

 w
er

e 
w

as
he

d,
 

so
rt

ed
, 

m
ea

su
re

d,
 w

ei
gh

ed
, 

de
sc

ri
be

d,
 p

ho
to

gr
ap

he
d,

 a
nd

 c
at

al
og

ue
d.

D
ia

gn
os

tic
 (

da
te

ab
le

 o
r 

id
en

tif
ia

bl
e)

 a
tt

ri
bu

te
s 

of
 a

rt
if

ac
ts

 w
er

e 
re

se
ar

ch
ed

.

T
he

 a
rt

if
ac

ts
 c

ol
le

ct
ed

 d
ur

in
g 

ex
ca

va
ti

on
 w

er
e 

ty
pe

s 
ge

ne
ra

ll
y 

in
te

rp
re

te
d 

as
 t

ra
di

ti
on

al
 

H
aw

ai
ia

n 
ar

ti
fa

ct
s 

(a
n 

ad
ze

 
an

d 
a 

co
ra

l 
ab

ra
de

r)
. 

N
o 

hi
st

or
ic

-e
ra

 
ar

ti
fa

ct
ua

l 
m

at
er

ia
l 

w
as

 
en

co
un

te
re

d 
in

 t
he

 p
ro

je
ct

 a
re

a.
 T

he
 t

ra
di

tio
na

l 
H

aw
ai

ia
n 

ar
tif

ac
tu

al
 m

at
er

ia
l 

w
as

 i
de

nt
if

ie
d,

 a
nd

 
fo

rm
s 

an
d 

fu
nc

ti
on

s 
de

te
rm

in
ed

, u
si

ng
 s

ta
nd

ar
d 

re
fe

re
nc

e 
m

at
er

ia
ls

 (
e.

g.
, B

ar
re

ra
 a

nd
 K

ir
ch

 1
97

3;
 

B
ri

gh
am

 1
97

4;
 B

uc
k 

20
03

; E
m

or
y 

et
 a

l. 
19

68
; a

nd
 G

ra
ve

s 
an

d 
M

cE
lr

oy
 2

00
4)

. A
na

ly
ze

d 
m

at
er

ia
ls

 
w

er
e 

ta
bu

la
te

d 
an

d 
ar

e 
pr

es
en

te
d 

in
 S

ec
ti

on
 5

.1
.

2.
2.

2
E

ne
rg

y-
D

is
pe

rs
iv

e 
X

-r
ay

 F
lu

or
es

ce
nc

e 
(E

D
X

R
F

) 
A

na
ly

si
s

T
he

 u
se

 o
f 

en
er

gy
-d

is
pe

rs
iv

e 
X

-r
ay

 f
lu

or
es

ce
nc

e 
(E

D
X

R
F

) 
m

ay
 m

ak
e 

it 
po

ss
ib

le
 to

 d
et

er
m

in
e 

if
 l

it
hi

c 
ar

ti
fa

ct
s 

fr
om

 w
it

hi
n 

th
e 

pr
oj

ec
t 

ar
ea

 a
re

 f
ro

m
 s

im
il

ar
 s

ou
rc

es
, d

if
fe

re
nt

 s
ou

rc
es

, o
r 

fr
om

 
so

ur
ce

s 
co

ns
is

te
nt

 w
ith

 a
no

th
er

 i
sl

an
d.

 U
si

ng
 a

n 
E

D
X

R
F

 s
pe

ct
ro

m
et

er
, 

D
r.

 P
et

er
 M

ill
s 

of
 t

he
 

N
at

iv
e 

H
aw

ai
ia

ns
 q

ua
rr

ie
d 

fr
om

 v
ar

io
us

 s
it

es
 a

nd
 t

ra
ck

 t
he

 e
xt

en
t 

to
 w

hi
ch

 t
ha

t 
m

at
er

ia
l 

w
as

 
ci

rc
ul

at
ed

 
on

 
ea

ch
 

is
la

nd
 

or
 

th
ro

ug
ho

ut
 

th
e 

is
la

nd
 

ch
ai

n.
 

T
he

 
E

D
X

R
F 

an
al

yz
er

 
al

lo
w

s 
ar

ch
ae

ol
og

is
ts

 t
o 

co
nd

uc
t 

ra
pi

d 
an

d 
no

n-
de

st
ru

ct
iv

e 
an

al
ys

es
 o

f 
st

on
e 

ar
ti

fa
ct

s 
to

 d
et

er
m

in
e 

th
e 

ex
te

nt
 a

nd
 d

is
ta

nc
e 

st
on

e 
to

ol
s 

m
ov

ed
 f

ro
m

 t
he

 q
ua

rr
ie

s.
 A

tt
em

pt
s 

ar
e 

m
ad

e 
to

 m
at

ch
 t

he
 l

it
hi

c 
ar

tif
ac

t 
sa

m
pl

es
 w

ith
 g

eo
ch

em
ic

al
 d

at
a 

co
ll

ec
te

d 
on

 k
no

w
n 

pr
eh

is
to

ri
c 

qu
ar

ry
 a

re
as

, 
su

ch
 a

s 
on

 

. S
am

pl
es

 th
at

 d
o 

no
t m

at
ch

kn
ow

n 
qu

ar
ry

 
si

te
s 

m
ay

 le
ad

 to
 th

e 
di

sc
ov

er
y 

of
 c

ur
re

nt
ly

 u
nk

no
w

n 
qu

ar
ry

 s
it

es
, o

r 
po

ss
ib

ly
 to

 th
e 

id
en

ti
fi

ca
ti

on
 

of
 s

to
ne

 t
oo

ls
 d

er
iv

ed
 f

ro
m

 o
th

er
 i

sl
an

d 
gr

ou
ps

 s
uc

h 
as

 T
ah

iti
 a

nd
 t

he
 M

ar
qu

es
as

. B
y 

ex
am

in
in

g 



6
M

et
ho

ds

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

20

th
e 

ex
te

nt
 t

o 
w

hi
ch

 s
to

ne
 t

oo
ls

 i
n 

va
ri

ou
s 

w
er

e 
de

ri
ve

d 
fr

om
 n

on
-l

oc
al

 s
ou

rc
es

, 
ar

ch
ae

ol
og

is
ts

 w
ill

 b
e 

ab
le

 to
 q

ua
nt

if
y 

N
at

iv
e 

H
aw

ai
ia

n 
m

ov
em

en
t o

f 
li

th
ic

 a
rt

if
ac

ts
 th

ro
ug

h 
ti

m
e 

an
d 

sp
ac

e,
 a

nd
 p

os
si

bl
y 

id
en

ti
fy

 s
om

e 
to

ol
s 

th
at

 w
er

e 
ca

rr
ie

d 
ov

er
 lo

ng
 d

is
ta

nc
es

 o
f 

op
en

 o
ce

an
. 

A
s 

th
e 

U
H

H
 E

D
X

R
F 

da
ta

ba
se

 h
as

 e
xp

an
de

d 
ov

er
 t

im
e,

 m
or

e 
in

fo
rm

at
io

n 
ha

s 
be

co
m

e 
kn

ow
n 

ab
ou

t 
sp

ec
if

ic
 s

ou
rc

es
 f

or
 s

to
ne

 a
nd

 v
ol

ca
ni

c 
gl

as
s 

ac
ro

ss
 t

he
 H

aw
ai

ia
n 

Is
la

nd
s.

 I
n 

su
pp

or
t 

of
 

fu
rt

he
ri

ng
 th

is
 r

es
ea

rc
h,

 a
nd

 t
o 

ga
th

er
 p

ot
en

ti
al

 s
ou

rc
e 

in
fo

rm
at

io
n 

ab
ou

t 
ar

ti
fa

ct
s 

fo
un

d 
w

it
hi

n 
a 

gi
ve

n 
pr

oj
ec

t, 
C

S
H

 s
ub

m
it

s 
li

th
ic

 s
am

pl
es

 f
or

 t
hi

s 
in

ex
pe

ns
iv

e 
an

d 
no

n-
de

st
ru

ct
iv

e 
an

al
ys

is
 

w
he

ne
ve

r 
po

ss
ib

le
. 

T
he

 s
in

gl
e 

li
th

ic
 a

rt
if

ac
t c

ol
le

ct
ed

 d
ur

in
g 

th
e 

cu
rr

en
t A

IS
 w

as
 s

en
t t

o 
th

e 
U

H
H

 G
eo

ar
ch

ae
ol

og
y 

L
ab

 f
or

 E
D

X
R

F
 a

na
ly

si
s.

 T
he

 E
D

X
R

F
 f

oc
us

es
 a

 h
ig

h 
en

er
gy

 b
ea

m
 o

f 
X

-r
ay

s 
on

to
 th

e
sa

m
pl

e 
an

d 
us

es
 a

to
m

ic
 e

xc
it

at
io

n 
to

 c
re

at
e 

X
-r

ay
 e

m
is

si
on

s 
th

at
 a

re
 t

he
n 

m
ea

su
re

d 
by

 a
n 

en
er

gy
-d

is
pe

rs
iv

e 
sp

ec
tr

om
et

er
. 

T
he

 s
pe

ct
ro

m
et

er
 c

on
ve

rt
s 

th
e 

X
-r

ay
 e

ne
rg

y 
in

to
 v

ol
ta

ge
 s

ig
na

ls
 t

ha
t 

ar
e 

di
gi

ta
ll

y 
an

al
yz

ed
 a

nd
 p

lo
tt

ed
. 

T
he

 t
ra

ce
 e

le
m

en
ts

 s
tr

on
tiu

m
(S

r)
, 

zi
rc

on
iu

m
(z

r)
, 

ru
bi

di
um

 (
R

b)
, 

an
d 

ni
ob

iu
m

 (
N

b)
w

er
e 

us
ed

 a
s 

m
ai

n 
di

sc
ri

m
in

at
or

s 
fo

r 
th

is
 s

tu
dy

. T
he

 s
ig

na
ls

w
er

e 
pl

ot
te

d 
on

 S
r 

to
 

Z
r 

an
d 

R
b 

to
 N

b 
bi

va
ri

at
e 

pl
ot

s
in

 c
om

pa
ri

so
n 

to
 d

at
a 

fr
om

 s
am

pl
es

 i
n 

th
e 

da
ta

ba
se

. 
T

he
 r

es
ul

ts
 

w
er

e 
su

m
m

ar
iz

ed
 in

 p
er

so
na

l c
om

m
un

ic
at

io
n 

to
 C

S
H

 fr
om

 D
r 

P
et

er
 M

il
ls

. F
ol

lo
w

in
g 

an
al

ys
is

, t
he

 
ar

tif
ac

t w
as

 r
et

ur
ne

d 
to

 th
e 

C
S

H
 la

bo
ra

to
ry

.

2.
2.

3
W

oo
d 

T
ax

a 
A

n
al

ys
is

S
el

ec
t 

sa
m

pl
es

 o
f 

ch
ar

co
al

 m
at

er
ia

l 
fr

om
 t

es
t 

un
it 

ex
ca

va
ti

on
s 

w
it

hi
n 

th
e 

co
nt

ex
t 

of
 a

 h
is

to
ri

c 
pr

op
er

ty
w

er
e 

an
al

yz
ed

 f
or

 s
pe

ci
es

 i
de

nt
if

ic
at

io
n.

S
am

pl
es

 w
er

e 
se

nt
 t

o
th

e 
W

oo
d 

Id
en

ti
fi

ca
ti

on
 

L
ab

or
at

or
y 

(W
ID

L
) 

at
 t

he
In

te
rn

at
io

na
l 

A
rc

ha
eo

lo
gi

ca
l 

R
es

ea
rc

h 
In

st
it

ut
e,

 I
nc

. 
(I

A
R

II
) 

fo
r 

ta
xa

 
id

en
tif

ic
at

io
n.

 T
he

 s
am

pl
es

 a
re

 i
nt

en
de

d 
to

 b
e

vi
ew

ed
 u

nd
er

 m
ag

ni
fi

ca
ti

on
 o

f 
a 

di
ss

ec
ti

ng
 

m
ic

ro
sc

op
e 

an
d 

th
en

 c
om

pa
re

d 
w

ith
 a

na
to

m
ic

al
 c

ha
ra

ct
er

is
ti

cs
 o

f 
kn

ow
n 

w
oo

ds
 i

n 
th

e 
P

ac
if

ic
 

Is
la

nd
s 

W
oo

d 
C

ol
le

ct
io

n 
at

 t
he

 D
ep

ar
tm

en
t 

o
pu

bl
is

he
d 

de
sc

ri
pt

io
ns

. 
T

ax
a 

id
en

ti
fi

ca
tio

n 
of

 w
oo

d 
sa

m
pl

es
 p

ro
vi

de
s 

us
ef

ul
 i

nf
or

m
at

io
n 

fo
r 

in
te

rp
re

ti
ng

 th
e 

en
vi

ro
nm

en
ta

l a
nd

 c
ul

tu
ra

l h
is

to
ry

 o
f t

he
 p

ro
je

ct
 a

re
a 

an
d 

he
lp

s 
de

te
rm

in
e 

a 
ge

ne
ra

l 
ti

m
e 

fr
am

e 
of

 l
an

d 
us

e.
 T

he
 i

de
nt

if
ic

at
io

n 
ca

n 
al

so
 b

e 
us

ef
ul

 i
n 

th
e 

se
le

ct
io

n 
of

 s
ho

rt
-l

iv
ed

 p
la

nt
 

m
at

er
ia

l s
ui

ta
bl

e 
fo

r 
ra

di
oc

ar
bo

n 
da

ti
ng

. I
n 

th
e 

ca
se

 o
f t

hi
s 

st
ud

y,
 C

SH
 s

ub
m

itt
ed

 c
ha

rc
oa

ls
am

pl
es

 
to

 t
he

 W
ID

L
fo

r 
an

al
ys

is
 a

nd
 s

el
ec

ti
on

 f
or

 r
ad

io
ca

rb
on

 a
na

ly
si

s
bu

t 
w

as
su

bs
eq

ue
nt

ly
in

fo
rm

ed
 

th
at

 n
o 

on
e 

w
as

 a
va

ila
bl

e 
to

 p
ro

ce
ss

 t
he

 s
am

pl
es

. 
In

 l
ie

u 
of

 a
 f

ul
l 

an
al

ys
is

, C
SH

 w
as

 p
ro

vi
de

d 
a 

br
ie

f,
 in

fo
rm

al
 e

va
lu

at
io

n 
of

 w
hi

ch
 s

am
pl

es
 w

er
e 

li
ke

ly
 b

es
t s

ui
te

d 
fo

r 
ra

di
oc

ar
bo

n 
da

ti
ng

, a
nd

 th
e

sa
m

pl
es

 w
er

e 
re

tu
rn

ed
 to

 th
e 

C
S

H
 la

bo
ra

to
ry

.

2.
2.

4
R

ad
io

ca
rb

on
 A

n
al

ys
is

C
ha

rc
oa

l 
sa

m
pl

es
in

fo
rm

al
ly

id
en

tif
ie

d 
as

 s
ho

rt
-l

iv
ed

 p
la

nt
 s

pe
ci

es
 d

ur
in

g 
w

oo
d 

ta
xa

 a
na

ly
si

s 
(s

ee
 S

ec
ti

on
 2

.2
.3

) 
w

er
e 

se
nt

 t
o 

B
et

a 
A

na
ly

tic
, 

In
c.

 o
f 

M
ia

m
i, 

F
lo

ri
da

 f
or

 r
ad

io
ca

rb
on

 d
at

in
g 

an
al

ys
is

 u
si

ng
 th

e 
A

cc
el

er
at

or
 M

as
s 

Sp
ec

tr
om

et
er

 (
A

M
S

) 
m

et
ho

d.
 T

he
 c

on
ve

nt
io

na
l 

ra
di

oc
ar

bo
n 

ag
e 

de
te

rm
in

ed
 b

y 
B

et
a 

A
na

ly
ti

c,
 I

nc
. w

as
 c

al
ib

ra
te

d 
to

 c
al

en
da

r 
ag

es
 u

si
ng

 th
e 

IN
T

C
A

L
13

H
ig

h 
P

ro
ba

bi
li

ty
 D

en
si

ty
 R

an
ge

 M
et

ho
d 

(H
PD

) a
nd

 O
xC

al
 c

al
ib

ra
ti

on
 p

ro
gr

am
, V

er
si

on
 4

.3
, d

ev
el

op
ed

 
by

 th
e 

U
ni

ve
rs

it
y 

of
 O

xf
or

d 
R

ad
io

ca
rb

on
 A

cc
el

er
at

or
 U

ni
t (

O
R

A
U

).

2.
2.

5
D

is
po

si
ti

on
 o

f 
M

at
er

ia
ls

M
at

er
ia

ls
 c

ol
le

ct
ed

 d
ur

in
g 

th
e 

cu
rr

en
t 

A
IS

 (
w

hi
ch

 d
o 

no
t 

in
cl

ud
e

hu
m

an
 r

em
ai

ns
 o

r
gr

av
e 

6
M

et
ho

ds

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

21

ar
ra

ng
em

en
ts

 w
it

h 
th

e 
la

nd
ow

ne
r 

re
ga

rd
in

g 
th

e 
di

sp
os

it
io

n 
of

 th
is

 m
at

er
ia

l. 
S

ho
ul

d 
th

e 
la

nd
ow

ne
r 

re
qu

es
t d

if
fe

re
nt

 a
rc

hi
vi

ng
 o

f 
m

at
er

ia
l, 

an
 a

rc
hi

ve
 lo

ca
ti

on
 w

il
l b

e 
de

te
rm

in
ed

 in
 c

on
su

lt
at

io
n 

w
it

h 
th

e 
S

H
P

D
. A

ll
 d

at
a 

ge
ne

ra
te

d 
du

ri
ng

 th
e 

co
ur

se
 o

f 
th

e 
A

IS
 a

re
 s

to
re

d 
at

 th
e 

C
S

H
 o

ff
ic

es
.

B
ac

kg
ro

un
d 

re
se

ar
ch

 in
cl

ud
ed

 a
 re

vi
ew

 o
f 

pr
ev

io
us

 a
rc

ha
eo

lo
gi

ca
l s

tu
di

es
 o

n 
fi

le
 a

t t
he

 S
H

P
D

; 

nd
 t

he
 B

is
ho

p 
M

us
eu

m
 

A
rc

hi
ve

s;
 a

nd
 s

tu
dy

 o
f 

hi
st

or
ic

 m
ap

s 
at

 th
e 

S
ur

ve
y 

O
ff

ic
e 

of
 th

e 
D

ep
ar

tm
en

t o
f 

L
an

d 
an

d 
N

at
ur

al
 

R
es

ou
rc

es
. H

is
to

ri
c 

m
ap

s 
an

d 
ph

ot
og

ra
ph

s 
fr

om
 th

e 
C

S
H

 li
br

ar
y 

w
er

e 
al

so
 c

on
su

lte
d.

 I
n 

ad
di

ti
on

, 
21

).

T
hi

s 
re

se
ar

ch
 p

ro
vi

de
d 

th
e 

en
vi

ro
nm

en
ta

l, 
cu

ltu
ra

l, 
hi

st
or

ic
, a

nd
 a

rc
ha

eo
lo

gi
ca

l b
ac

kg
ro

un
d 

fo
r 

th
e 

pr
oj

ec
t 

ar
ea

. 
T

he
 s

ou
rc

es
 s

tu
di

ed
 w

er
e 

us
ed

 t
o 

fo
rm

ul
at

e 
a 

pr
ed

ic
ti

ve
 m

od
el

 r
eg

ar
di

ng
 t

he
 

ex
pe

ct
ed

 ty
pe

s 
an

d 
lo

ca
ti

on
s 

of
 c

ul
tu

ra
l r

es
ou

rc
es

 in
 th

e 
pr

oj
ec

t a
re

a.

N
H

P
A

 S
ec

ti
on

 1
06

 c
on

su
lt

at
io

n 
w

ith
 c

om
m

un
ity

 m
em

be
rs

, 
ag

en
ci

es
, 

an
d 

N
H

O
s 

is
 b

ei
ng

un
de

rt
ak

en
 b

y 
th

e 
pr

oj
ec

t p
ro

po
ne

nt
s.



6
B

ac
kg

ro
un

d 
R

es
ea

rc
h

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

22

Se
ct

io
n 

3 
  

3.
1.

1
T

ra
di

ti
on

al
 B

ac
kg

ro
u

nd
 a

nd
 L

an
d

 U
se

kn
ow

n 
fo

r 
it

s 
dy

na
m

ic
 n

at
ur

al
 

en
vi

ro
nm

en
t a

nd
 fi

er
ce

 p
eo

pl
e.

 T
he

 p
ro

je
ct

 a
re

a 
is

 s
it

ua
te

d 
w

it
hi

n 
th

e 
bo

un
da

ri
es

 o
f t

w
o

, 
, 

lo
ca

te
d 

on
 t

he
 s

ou
th

er
n 

sl
op

es
 o

f 
M

au
na

 L
oa

 a
nd

 n
or

th
ea

st
 o

f 
th

e 
so

ut
he

rn
 t

ip
 o

f 
th

e 
is

la
nd

kn
ow

n 
as

K
a 

L
ae

or
 S

ou
th

 P
oi

nt
.

P
uk

ui
 e

t 
al

. 
(1

97
4:

65
, 

99
)

no
te

-

T
he

re
 i

s 
ge

ne
ra

l 
ag

re
em

en
t 

th
at

 K
a 

L
ae

 i
s 

on
e 

of
 t

he
 e

ar
li

es
t 

se
tt

le
d 

ar
ea

s 
in

 t
he

 H
aw

ai
ia

n 
Is

la
nd

s,
 t

ho
ug

h 
th

er
e 

is
 l

es
s 

co
ns

en
su

s 
re

ga
rd

in
g 

th
e 

tim
ef

ra
m

e 
of

 i
ts

 i
ni

ti
al

 s
et

tle
m

en
t. 

K
ir

sc
h 

(1
98

5:
81

87
) 

pr
op

os
es

 s
et

tl
em

en
t b

y 
th

e 
fo

ur
th

 o
r 

fi
ft

h 
ce

nt
ur

y 
A

D
, a

nd
 n

ot
es

 th
at

 K
a 

L
ae

w
ou

ld
 

ha
ve

 b
ee

n 
an

 a
tt

ra
ct

iv
e 

lo
ca

le
 g

iv
en

 i
ts

 d
ir

ec
t 

pr
ox

im
it

y 
to

 a
bu

nd
an

t 
de

ep
-s

ea
 f

is
hi

ng
 g

ro
un

ds
. 

A
rc

ha
eo

lo
gi

ca
l 

st
ud

ie
s 

in
 t

he
 g

en
er

al
 r

eg
io

n 
cl

ea
rl

y 
in

di
ca

te
 p

re
-C

on
ta

ct
 p

er
m

an
en

t 
ha

bi
ta

ti
on

 
se

ttl
em

en
t 

al
on

g 
th

e 
co

as
t 

as
 w

el
l 

as
 w

ith
in

 i
nl

an
d 

po
rt

io
ns

 o
f 

K
a 

L
ae

. 
A

rc
ha

eo
lo

gi
ca

l 
re

se
ar

ch
 

co
nd

uc
te

d 
in

 t
he

 u
pl

an
d 

K
a 

L
ae

re
gi

on
 (

C
or

dy
 1

98
6;

 C
or

dy
 1

98
7;

 S
pe

ar
 a

nd
 R

os
en

da
hl

 1
98

7;
 

T
om

on
ar

i-
T

ug
gl

e 
an

d 
T

ug
gl

e 
19

91
) 

si
gn

if
y 

a 
di

st
in

ct
 i

nl
an

d 
se

tt
le

m
en

t 
ty

pi
ca

lly
 f

oc
us

in
g 

on
 

ag
ri

cu
lt

ur
al

 s
ub

si
st

en
ce

.
bu

t h
as

 n
ot

 b
ee

n 
in

ve
st

ig
at

ed
 in

 a
ny

 s
ys

te
m

ic
 w

ay
.

K
a 

L
ae

re
gi

on
, a

nd
 th

ei
r r

el
at

iv
el

y
sh

el
te

re
d 

se
tt

in
g

fr
om

 la
va

 f
lo

w
s,

it 
is

 u
ns

ur
pr

is
in

g 
th

at
 a

gr
ic

ul
tu

re
 a

nd
 a

ss
oc

ia
te

d 
se

tt
le

m
en

t w
er

e 
fi

rm
ly

 e
st

ab
li

sh
ed

in
 t

he
se

 p
la

ce
s

pr
io

r 
to

 E
ur

op
ea

n 
C

on
ta

ct
. R

ad
io

ca
rb

on
 d

at
es

 f
ro

m
 a

 l
av

a 
tu

be
 

et
 a

l. 
19

92
).

 H
an

dy
 a

nd
 H

an
dy

 (
19

72
) 

de
sc

ri
be

 p
re

-C
on

ta
ct

 

th
at

 h
ad

 r
ef

er
en

ce
 t

o 
it

. 
-w

al
le

d 

re
ga

rd
ed

 t
he

m
se

lv
es

, 
or

 w
er

e 
re

ga
rd

ed
 a

s,
 m

er
ci

le
ss

 f
ig

ht
er

s.
 

po
ko

a 
w

ar
ri

or
 w

ho
 w

as
 s

o 
st

ro
ng

 a
nd

 s
o 

fi
er

ce
 t

ha
t 

he
 t

or
e 

hi
s 

vi
ct

im
s 

to
 b

it
s 

w
ith

 h
is

 
ba

re
 h

an
ds

.

T
hi

s 
w

as
 a

n 
ar

ea
 o

f 
sw

ee
t p

ot
at

oe
s 

an
d 

go
ur

ds
. T

he
re

 w
as

 a
 n

ot
ab

le
 h

ei
au

, a
 lu

ak
in

i
or

 w
ar

 te
m

pl
e,

 th
e 

re
m

ai
ns

 o
f w

hi
ch

 a
re

 in
 th

e 
re

ar
 o

f t
he

 p
re

se
nt

 p
ub

li
c-

sc
ho

ol
 s

it
e.

 
A

bo
ut

 h
al

f 
a 

m
il

e 
be

yo
nd

 th
is

 to
 s

ea
w

ar
d 

is
 a

 c
av

ed
-i

n 
se

ct
io

n 
of

 la
va

 tu
be

 f
or

m
in

g 
a 

so
rt

 o
f 

ca
ve

, 
on

 t
he

 w
al

l 
of

 w
hi

ch
 a

re
 l

ig
ht

ly
 d

ra
w

n 
pe

tr
og

ly
ph

s 
in

 t
he

 f
or

m
 o

f 
hu

m
an

 f
ig

ur
es

. [
H

an
dy

 a
nd

 H
an

dy
 1

97
2:

59
5

59
6]

of
 i

m
po

rt
an

ce
 

an
d 

w
ar

 h
ei

au
; s

po
rt

s 
ar

en
a;

 a
 p

av
il

io
n 

of
 th

e 
in

 a
 g

ro
ve

 o
f 

ko
u

6
B

ac
kg

ro
un

d 
R

es
ea

rc
h

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

23

19
72

:5
95

).

In
 t

he
 p

re
-C

on
ta

ct
 p

er
io

d,
 i

nt
er

-d
is

tr
ic

t 
co

m
pe

ti
tio

n 
re

su
lt

ed
 i

n 
th

e 
sh

if
ti

ng
 d

om
in

an
ce

 o
f 

th
e 

(a
nd

 t
he

 e
nt

ir
e 

is
la

nd
)

du
ri

ng
 t

he
 e

ig
ht

ee
nt

h 
ce

nt
ur

y 
ju

st
 b

ef
or

e 
th

e 
fi

rs
t 

E
ur

op
ea

n 
vi

si
to

rs
 b

eg
an

 
to

 r
ec

or
d 

th
ei

r 
ea

rl
y 

im
pr

es
si

on
s 

of
 th

e 
la

nd
 a

nd
 it

s 
pe

op
le

.

3.
1.

2
E

ar
ly

 H
is

to
ri

c 
P

er
io

d

R
eg

ar
dl

es
s 

of
 h

is
 f

ir
st

 im
pr

es
si

on
, t

he
 r

ic
h 

fi
sh

in
g 

gr
ou

nd
s 

on
 th

e 
co

as
t a

nd
 th

e 
in

la
nd

 p
la

nt
at

io
ns

 
pr

ov
id

ed
 H

aw
ai

ia
ns

 w
it

h 
an

 a
bu

nd
an

ce
 o

f 
re

so
ur

ce
s,

 w
hi

ch
 s

up
po

rt
ed

 a
 s

ub
st

an
ti

al
 p

op
ul

at
io

n.

A
rc

hi
ba

ld
 M

en
zi

es
 (

19
20

),
 a

 s
ur

ge
on

 a
nd

 n
at

ur
al

is
t 

on
 t

he
 1

79
4 

vo
ya

ge
 o

f 
C

ap
ta

in
 G

eo
rg

e 

w
es

t 
of

 t
he

 p
ro

je
ct

 a
re

a

pe
rm

an
en

t 
m

is
si

on
ar

y 
pr

es
en

ce
 w

as
 n

ot
 i

ns
ta

lle
d

un
ti

l 
th

e 
ea

rl
y 

18
40

s 
w

he
n 

C
at

ho
li

c 
an

d 
P

ro
te

st
an

t 
m

is
si

on
s 

w
er

e 
es

ta
bl

is
he

d 
in

 t
he

 d
is

tr
ic

t. 
In

 1
84

2,
 t

he
 P

ro
te

st
an

t 
m

in
is

te
r 

Jo
hn

 P
ar

is
 

(l
oc

at
ed

 a
pp

ro
xi

m
at

el
y 

7.
0 

m
il

es
 s

ou
th

w
es

t a
t t

he
 c

oa
st

) 
by

 s
ch

oo
ne

r 
w

he
re

 h
e 

fo
un

d,

T
he

 s
ho

re
 w

as
 li

ne
d 

w
it

h 
hu

nd
re

ds
 o

f 
na

ti
ve

s 
as

 o
ur

 li
tt

le
 b

oa
t 

ne
ar

ed
 t

he
 s

ho
re

. I
 

w
as

 t
ak

en
 u

p 
by

 a
 g

re
at

 s
tr

on
g 

na
ti

ve
 S

am
so

n,
 w

ho
se

 e
nt

ir
e 

dr
es

s 
w

as
 a

 m
al

o 

m
e 

ge
nt

ly
 d

ow
n 

on
 th

e 
pa

ho
eh

oe
 a

m
id

 a
 c

ro
w

d 
of

 n
at

iv
es

 . 
. .

 T
he

n 
ca

m
e 

gr
ee

ti
ng

s 
fr

om
 t

he
 m

ul
ti

tu
de

, 
so

m
e 

ki
ss

in
g 

m
y 

ha
nd

s 
an

d 
so

m
e 

ta
ki

ng
 h

ol
d 

of
 m

y 
fe

et
. 

A
 

re
so

ur
ce

s 
av

ai
la

bl
e 

in
 th

e 
di

st
ri

ct
:

. .
 . 

tw
o 

st
ro

ng
 m

en
, t

at
to

oe
d 

fr
om

 h
ea

d 
to

 f
oo

t, 
ca

m
e 

in
 b

ea
ri

ng
 a

 h
ug

e 
w

ho
le

 h
og

, 
ba

ke
d 

en
ti

re
 m

in
us

 h
ai

r 
an

d 
en

tr
ai

ls
. 

T
he

se
 b

ea
re

rs
 w

er
e 

fo
ll

ow
ed

 b
y 

ot
he

rs
, 

dr
es

se
d 

in
 th

e 
sa

m
e 

st
yl

e 
br

in
gi

ng
 c

al
ab

as
he

s 
of

 v
ar

io
us

 s
iz

es
 f

il
le

d 
w

it
h 

fi
sh

, p
oi

, 
po

ta
to

es
,t

he
n 

ca
m

e 
m

el
on

s,
 b

an
an

as
, 

an
d 

su
ga

r 
ca

ne
, a

nd
 l

it
tl

e 
go

ur
ds

 f
il

le
d 

w
it

h 

th
e 

C
an

dl
en

ut
 t

re
e,

 A
le

ut
ri

s 
m

ol
uc

ca
na

] 
bu

rn
in

g 
an

d 
ka

hi
li

s 
[f

ea
th

er
 s

ta
nd

ar
ds

] 
w

av
in

g 
to

 a
nd

 f
ro

. [
P

ar
is

 1
92

6:
90

]

se
ttl

em
en

t 
sh

if
t 

w
as

 o
cc

ur
ri

ng
 f

ro
m

 c
oa

st
al

 t
o 

in
la

nd
 r

eg
io

ns
, 

th
e 

re
su

lt 
of

 d
ep

op
ul

at
io

n 
an

d 
of

 

-n
in

et
ee

nt
h 

ce
nt

ur
y 

do
cu

m
en

t t
he

 c
ha

ng
es

 to
 th

e 
di

st
ri

ct
 b

ro
ug

ht
 a

bo
ut

 b
y 

na
tu

ra
l f

or
ce

s 
an

d 
by

 th
e 

pr
es

su
re

s 



6 
 

B
ac

kg
ro

un
d 

R
es

ea
rc

h 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

24
  

pu
bl

is
he

d 
an

 a
cc

ou
nt

 d
es

cr
ib

in
g 

th
e 

de
va

st
at

in
g 

ef
fe

ct
s 

of
 a

 d
ro

ug
ht

 a
nd

 f
ir

e 
th

at
 h

ad
 o

cc
ur

re
d 

th
re

e 
ye

ar
s 

ea
rl

ie
r:

 

[W
]e

 n
ot

ic
ed

 m
an

y 
a 

ta
ll,

 s
ta

te
ly

 tr
un

k,
 b

ra
nc

hl
es

s 
an

d 
lif

el
es

s 
st

an
di

ng
 m

on
um

en
t-

li
ke

, a
ll

 o
ve

r 
th

e 
co

un
tr

y.
 O

n 
en

qu
ir

y 
w

e 
as

ce
rt

ai
ne

d 
th

at
 th

ey
 w

er
e 

th
e 

re
m

ai
ns

 o
f 

a 
no

bl
e 

fo
re

st
, w

hi
ch

, w
ith

 t
he

 w
ho

le
 s

ur
ro

un
di

ng
 c

ou
nt

ry
, w

er
e 

bu
rn

t 
in

 1
84

6.
 I

n 
th

at
 y

ea
r 

a 
se

ve
re

 d
ro

ug
ht

 v
is

it
ed

 t
he

 I
sl

an
d,

 t
he

 s
tr

ea
m

s 
dr

ie
d 

up
, 

th
e 

gr
as

s 
w

it
he

re
d,

 a
nd

 f
ir

e 
sw

ep
t o

ve
r 

th
e 

w
ho

le
 d

is
tr

ic
t. 

[S
ai

lo
r 

in
 K

el
ly

 1
98

0:
89

] 

 t
o 

th
e 

: 

[W
]e

 a
sc

en
de

d 
th

e 
hi

lls
 b

ac
k 

of
 th

e 
m

is
si

on
, a

nd
 w

he
n 

w
e 

ha
d 

re
ac

he
d 

an
 e

le
va

ti
on

 
of

 a
bo

ut
 5

,0
00

 f
ee

t 
w

er
e 

re
pa

id
 w

it
h 

on
e 

of
 th

e 
ri

ch
es

t 
sc

en
es

 i
t w

as
 o

ur
 p

ri
vi

le
ge

 
to

 lo
ok

 u
po

n.
 B

el
ow

 u
s 

la
y,

 f
as

hi
on

ed
 b

y 
th

e 
ha

nd
 o

f 
na

tu
re

, w
it

hi
n 

a 
ra

ng
e 

of
 t

en
 

m
ile

s,
 s

ix
 lo

ve
ly

 te
rr

ac
es

, o
n 

w
hi

ch
 o

ne
 t

ho
us

an
d 

dw
el

li
ng

s 
m

ig
ht

 b
e 

pl
ac

ed
, e

ac
h 

of
 w

hi
ch

 s
ho

ul
d 

ha
ve

 a
 p

ro
sp

ec
t o

f 
th

e 
se

a,
 th

e 
ro

ck
y 

sh
or

e,
 th

e 
la

va
 a

nd
 th

e 
ve

rd
an

t 
up

la
nd

. 
T

o 
ea

ch
 o

f 
th

es
e 

fa
rm

s 
m

ig
ht

 b
e 

at
ta

ch
ed

, 
of

 f
ro

m
 1

00
 t

o 
15

00
 a

cr
es

 o
f 

la
nd

, 
no

w
 l

yi
ng

 u
tt

er
ly

 w
as

te
, 

th
at

 w
ou

ld
 r

ep
ay

 b
ou

nt
if

ul
ly

 t
he

 l
ab

or
 o

f 
th

e 
hu

sb
an

dm
an

. 
T

he
 

gr
as

s,
 

w
it

h 
w

hi
ch

 
m

os
t 

of
 

th
e 

la
nd

 
w

as
 

co
ve

re
d,

 
gr

ow
s 

lu
xu

ri
an

tl
y 

an
d 

at
ta

in
s 

th
e 

he
ig

ht
 o

f 
tw

o 
or

 t
hr

ee
 f

ee
t. 

O
n 

th
is

 l
an

d 
w

e 
sa

w
 s

om
e 

no
bl

e 
up

la
nd

 k
al

o,
 a

nd
 a

 n
um

be
r 

of
 v

er
y 

la
rg

e 
ba

na
na

 tr
ee

s.
 S

ev
er

al
 c

ry
st

al
 s

pr
in

gs
 

ta
ke

 t
he

ir
 r

is
e 

on
 th

e 
su

m
m

it,
 a

nd
 m

ig
ht

 s
en

d,
 if

 r
ig

ht
ly

 d
ir

ec
te

d,
 a

 p
or

ti
on

 o
f 

th
ei

r 

ab
ou

nd
s.

 S
o 

th
at

 t
he

re
 i

s 
to

 b
e 

fo
un

d 
ev

er
y 

th
in

g 
de

si
ra

bl
e 

to
 m

ak
e 

a 
ri

ch
 f

ar
m

in
g 

co
un

tr
y,

 a
nd

 in
 a

 c
ir

cu
it

 o
f 

so
m

e 
fi

ft
ee

n 
m

il
es

, m
ig

ht
 b

e 
ab

un
da

nt
ly

 g
ro

w
n 

th
e 

be
st

 
pr

od
uc

ts
 o

f 
th

e 
te

m
pe

ra
te

, 
w

it
h 

th
e 

ri
ch

 a
nd

 v
ar

ie
d 

fr
ui

ts
 o

f 
th

e 
tr

op
ic

 z
on

es
. 

B
ut

 
al

as
 t

he
 f

ar
m

er
s 

ar
e 

w
an

ti
ng

, 
th

e 
la

nd
 l

ie
s 

in
 a

ll
 t

he
 w

il
d 

lu
xu

ri
an

ce
 o

f 
na

tu
re

 
de

so
la

te
, t

he
re

 a
re

 n
o 

pa
ss

ab
le

 ro
ad

s,
 e

xc
ep

t f
oo

t p
at

hs
, t

o 
it

, a
nd

 n
o 

ha
rb

or
 a

t w
hi

ch
 

ve
ss

el
s 

co
ul

d 
li

e 
in

 s
af

et
y,

 is
 f

ou
nd

 w
it

hi
n 

m
an

y 
m

ile
s.

 [
S

ai
lo

r 
in

 K
el

ly
 1

98
0:

89
] 

N
ot

ic
ea

bl
y 

m
is

si
ng

 fr
om

 th
is

 a
cc

ou
nt

 is
 m

en
tio

n 
of

 a
ny

 H
aw

ai
ia

ns
 o

cc
up

yi
ng

 a
nd

 u
ti

li
zi

ng
 th

is
 

in
 p

op
ul

at
io

n 
be

tw
ee

n 
th

e 
18

30
s 

an
d 

18
50

s.
 A

n 
18

31
-1

83
2 

ce
ns

us
 

th
e 

di
st

ri
ct

, 
re

co
rd

s 
a 

to
ta

l 
po

pu
la

ti
on

 o
f 

5,
80

0.
 I

n 
18

35
 t

he
 t

ot
al

 p
op

ul
at

io
n 

is
 c

ou
nt

ed
 a

s 
4,

76
6.

 
T

he
 f

ir
st

 o
ff

ic
ia

l 
go

ve
rn

m
en

t 
ce

ns
us

, t
ak

en
 i

n 
18

47
, r

ec
or

ds
 t

he
 p

op
ul

at
io

n 
as

 h
av

in
g 

dr
op

pe
d 

to
 

3,
01

0.
 R

ev
er

en
d 

Jo
hn

 P
ar

is
 

th
e 

sa
m

e 
di

sa
st

er
s 

th
e 

an
on

ym
ou

s 
vi

si
to

r 
of

 1
84

9 
m

en
ti

on
ed

. B
y 

th
e 

ti
m

e 
of

 th
e 

18
53

 g
ov

er
nm

en
t 

F
ig

ur
e 

12
 

ti
m

e 
an

d 
in

di
ca

te
s 

a 
po

pu
la

ti
on

 o
f 

on
ly

 a
bo

ut
 1

00
15

0 
pe

op
le

 in
 t

he
 

. D
es

pi
te

 a
 

re
la

ti
ve

ly
 lo

w
 p

op
ul

at
io

n 
de

ns
it

y 
in

di
ca

te
d 

in
 th

e 
vi

ci
ni

ty
 o

f t
he

 p
ro

je
ct

 a
re

a,
 d

oc
um

en
ts

 a
ss

oc
ia

te
d 

 A
ct

 i
ll

us
tr

at
e 

co
nt

in
ue

d 
pa

tte
rn

s 
of

 s
et

tl
em

en
t 

an
d 

  

6 
 

B
ac

kg
ro

un
d 

R
es

ea
rc

h 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

25
   

F
ig

ur
e 

12



6 
 

B
ac

kg
ro

un
d 

R
es

ea
rc

h 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

26
  

3.
1.

3 
 

In
 t

he
 m

id
-n

in
et

ee
nt

h 
ce

nt
ur

y,
 d

ur
in

g 
th

e 
tim

e 
of

 K
am

eh
am

eh
a 

II
I,

 a
 s

er
ie

s 
of

 l
eg

al
 a

nd
 

le
gi

sl
at

iv
e 

ch
an

ge
s 

w
er

e 
br

ou
gh

t 
ab

ou
t 

in
 t

he
 n

am
e 

of
 l

an
d 

re
fo

rm
 (

se
e 

th
e 

w
or

ks
 o

f 
Jo

n 
C

hi
ne

n 
19

58
, 1

97
1 

fo
r 

a 
th

or
ou

gh
 a

nd
 w

el
l-

e,
 a

ll
 la

nd
 b

el
on

ge
d 

to
 

th
e 

ak
ua

 (
go

ds
),

 h
el

d 
in

 tr
us

t f
or

 th
em

 b
y 

th
e 

pa
ra

m
ou

nt
 c

hi
ef

, a
nd

 m
an

ag
ed

 b
y 

su
bo

rd
in

at
e 

ch
ie

fs
. 

F
ol

lo
w

in
g 

th
e 

en
ac

tm
en

t 
of

 
a 

se
ri

es
 

of
 

ne
w

 
la

w
s 

fr
om

 
th

e 
m

id
-1

84
0s

 
to

 
m

id
-1

85
0s

, 
K

am
eh

am
eh

a 
II

I 
di

vi
de

d 
th

e 
la

nd
 in

to
 f

ou
r 

ca
te

go
ri

es
: C

ro
w

n 
L

an
ds

 r
es

er
ve

d 
fo

r 
hi

m
se

lf
 a

nd
 th

e 
ro

ya
l h

ou
se

; G
ov

er
nm

en
t L

an
ds

; K
on

oh
ik

i L
an

ds
 c

la
im

ed
 b

y 
an

d 
th

ei
r k

on
oh

ik
i (

su
pe

rv
is

or
s)

; 
an

d 
ku

le
an

a,
 s

m
al

l 
pl

ot
s 

cl
ai

m
ed

 b
y 

th
e 

 (
co

m
m

on
er

s)
 (

C
hi

ne
n 

19
58

:8
15

).
 T

he
se

 
cl

ai
m

s 
ar

e 
de

sc
ri

be
d 

in
 L

an
d 

C
om

m
is

si
on

 A
w

ar
d 

(L
C

A
) 

te
st

im
on

y 
fr

om
 t

he
 c

la
im

an
t 

an
d 

s 
in

te
re

st
 i

n 
th

e 
la

nd
, 

w
as

 
is

su
ed

 o
n 

m
os

t 
L

an
d 

C
om

m
is

si
on

 A
w

ar
ds

 (
C

hi
ne

n 
19

58
:1

4)
. 

In
 s

om
e 

ca
se

s,
 m

or
e 

th
an

 o
ne

 R
P

 
nu

m
be

r 
w

as
 i

ss
ue

d 
fo

r 
an

 L
C

A
, 

es
pe

ci
al

ly
 i

n 
ca

se
s 

w
he

re
 t

he
re

 w
er

e 
se

ve
ra

l 
w

id
el

y 
se

pa
ra

te
d 

 (
lo

ts
),

 s
uc

h 
as

 a
n 

aw
ar

d 
w

ith
 a

gr
ic

ul
tu

ra
l l

an
d 

in
 o

ne
 

an
d 

a 
ho

us
e 

lo
t i

n 
an

ot
he

r.
 

w
er

e 
re

qu
ir

ed
 t

o 
pa

y 
a 

co
m

m
ut

at
io

n 
fe

e 
to

 t
he

 g
ov

er
nm

en
t 

fo
r 

th
ei

r 
co

nf
ir

m
ed

 K
on

oh
ik

i 
L

an
d 

ti
tle

s;
 t

hi
s 

pa
ym

en
t 

co
ul

d 
be

 i
n 

ca
sh

 o
r 

in
 t

he
 r

et
ur

n 
of

 l
an

d 
to

 t
he

 g
ov

er
nm

en
t 

or
 c

ro
w

n.
 

M
an

y 
 e

le
ct

ed
 t

o 
re

tu
rn

 s
ub

st
an

ti
al

 p
or

ti
on

s 
of

 t
he

ir
 a

w
ar

de
d 

la
nd

s 
to

 a
vo

id
 t

he
 o

ne
-t

hi
rd

 
co

m
m

ut
at

io
n 

ca
sh

 f
ee

. T
he

 K
ul

ea
na

 A
ct

 o
f 

18
50

 a
ll

ow
ed

 
, i

n 
pr

in
ci

pl
e,

 t
o 

ow
n 

la
nd

 
pa

rc
el

s 
w

he
re

 t
he

y 
w

er
e 

cu
rr

en
tl

y 
an

d 
ac

ti
ve

ly
 c

ul
ti

va
ti

ng
 a

nd
/o

r 
re

si
di

ng
. 

In
 1

85
1,

 c
er

ta
in

 
G

ov
er

nm
en

t 
L

an
ds

 b
ec

am
e 

av
ai

la
bl

e 
fo

r 
pu

rc
ha

se
 i

n 
lo

ts
 o

f 
1 

to
 5

0 
ac

re
s 

in
 f

ee
 s

im
pl

e;
 t

hi
s 

ne
w

 
ca

te
go

ry
 o

f 
la

nd
 o

w
ne

rs
hi

p 
be

ca
m

e 
kn

ow
n 

as
 R

oy
al

 P
at

en
t G

ra
nt

s 
or

 L
an

d 
G

ra
nt

s.
  

L
C

A
 r

ec
or

ds
 p

ro
vi

de
 in

si
gh

t i
nt

o 
fo

rm
er

 la
nd

 u
se

 w
ith

in
 th

e 
pr

oj
ec

t a
re

a 
an

d 
vi

ci
ni

ty
. T

he
 

 
 o

f K
ah

il
ip

al
in

ui
 a

s 
pa

rt
 

of
 L

C
A

 9
97

1.
 U

nd
er

 th
e 

su
bs

eq
ue

nt
 K

ul
ea

na
 A

ct
 a

 n
um

be
r 

of
 k

ul
ea

na
 o

r 
co

m
m

on
er

 c
la

im
s 

w
er

e 
al

so
 m

ad
e 

w
it

hi
n 

K
ah

il
ip

al
in

ui
, b

ut
 n

on
e 

w
er

e 
aw

ar
de

d 
in

 t
he

 v
ic

in
it

y 
of

 th
e 

pr
oj

ec
t 

ar
ea

. A
t t

he
 

 

 (
A

em
al

o,
 P

ou
po

uw
el

a,
 P

ap
ai

ko
u,

 
a 

 d
o 

no
t a

pp
ea

r o
n 

la
te

r m
ap

s,
 a

nd
 it

 a
pp

ea
rs

 a
s 

th
ou

gh
 th

ey
 w

er
e 

su
bs

um
ed

 
 

O
ve

r 
tw

o 
do

ze
n 

ku
le

an
a 

w
er

e 
aw

ar
de

d 
w

it
hi

n 
A

em
al

o,
 P

ou
po

uw
el

a,
 P

ap
ai

ko
u,

 P
au

ku
i, 

an
d 

aw
ar

ds
, 

te
n 

ar
e 

in
di

ca
te

d 
in

 d
ir

ec
t 

pr
ox

im
it

y 
to

 t
he

 p
ro

je
ct

 a
re

a;
 t

he
se

 a
w

ar
ds

 a
lo

ng
 w

ith
 L

C
A

 
F

ig
ur

e 
13

 a
nd

 s
um

m
ar

iz
ed

 in
 T

ab
le

 1
 (w

hi
ch

 p
ro

vi
de

s 
se

pa
ra

te
 

en
tr

ie
s 

fo
r 

m
ul

tip
le

 
 o

r 
lo

ts
 b

el
on

gi
ng

 t
o 

th
e 

sa
m

e 
aw

ar
d)

. 
Se

ve
n 

of
 t

he
 1

2 
pr

ox
im

at
e 

ku
le

an
a 

ov
er

la
p 

th
e 

pr
oj

ec
t 

ar
ea

; 
th

es
e 

ar
e 

lis
te

d 
in

 T
ab

le
 2

 a
lo

ng
 w

it
h 

th
e 

fo
rm

s 
of

 l
an

d 
us

e 
ex

pr
es

se
d 

fo
r 

ea
ch

 i
n 

th
e 

as
so

ci
at

ed
 c

la
im

 r
ec

or
ds

. L
an

d 
us

e 
w

it
hi

n 
th

e 
pr

oj
ec

t 
ar

ea
 a

s 
ex

pr
es

se
d 

ka
lo

 (
ta

ro
, 

C
ol

oc
as

ia
 e

sc
ul

en
ta

),
 w

au
ke

 (
pa

pe
r 

m
ul

be
rr

y,
 B

ro
us

so
ne

ti
a 

pa
py

ri
fe

ra
),

 a
nd

 b
an

an
a 

(M
ai

a 
sp

.)
. 

L
an

d 
G

ra
nt

 r
ec

or
ds

 r
ar

el
y 

co
nt

ai
n 

sp
ec

if
ic

 la
nd

 u
se

 in
fo

rm
at

io
n.

 

6 
 

B
ac

kg
ro

un
d 

R
es

ea
rc

h 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

27
   

F
ig

ur
e 

13
. P

or
ti

on
 o

f 
th

e 
19

95
 N

aa
le

hu
 U

S
G

S
 7

.5
-m

in
ut

e 
to

po
gr

ap
hi

c 
qu

ad
ra

ng
le

 s
ho

w
in

g 
th

e 
lo

ca
ti

on
 o

f 
L

C
A

s 
w

ith
in

 a
nd

 in
 th

e 
im

m
ed

ia
te

 v
ic

in
it

y 
of

 th
e 

pr
oj

ec
t a

re
a 



6 
 

B
ac

kg
ro

un
d 

R
es

ea
rc

h 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

28
  

T
ab

le
 1

. L
C

A
s 

in
 th

e 
im

m
ed

ia
te

 v
ic

in
it

y 
of

 th
e 

pr
oj

ec
t a

re
a 

L
C

A
 #

 
A

w
ar

d
ee

 
 

R
oy

al
 P

at
en

t 
# 

A
cr

ea
ge

 

73
14

 
K

u 
 

73
26

 
13

.9
 

87
86

:1
 

K
ua

an
a 

Pa
uk

ui
, P

ou
po

uw
el

a,
 P

ap
ai

ko
u 

 
53

13
 

3.
4 

87
86

:2
 

K
ua

an
a 

Pa
uk

ui
, P

ou
po

uw
el

a,
 P

ap
ai

ko
u 

 
53

13
 

5.
26

 

87
87

B
:2

 
K

up
el

e 
 

32
04

 
2.

6 

87
87

B
:3

 
K

up
el

e 
 

32
04

 
4.

8 

90
98

 
K

ik
oo

pu
a 

Po
up

ou
w

el
a,

 A
em

al
o,

 K
ow

al
a 

 
68

22
 

6.
14

 

91
12

:1
 

K
ah

an
a 

 
41

69
 

6.
0 

92
25

B
 

K
ea

w
e 

 
79

71
 

16
.4

 

99
71

:1
0 

L
el

ei
oh

ok
u,

 
W

il
li

am
 P

it
t 

(
 a

w
ar

d)
 

K
ah

il
ip

al
in

ui
 

68
82

 
2,

15
5 

10
31

0 
N

un
an

un
a 

Po
up

ou
w

el
a,

 K
ah

il
ip

al
i, 

K
au

na
m

an
o 

 
79

27
 

12
.6

 

10
30

4:
1 

N
au

ka
 

 
66

60
 

5.
0 

10
88

6 
N

ui
nu

im
ak

ua
 

 
64

55
 

7.
18

 

11
02

8 
P

ek
e,

 S
am

ul
a 

Po
up

ou
w

el
a,

 A
em

al
o 

 
76

85
 

6.
55

 
*D

en
ot

es
 p

os
t-

 n
am

e 
de

si
gn

at
io

n 

 

T
ab

le
 2

. L
an

d 
us

e 
w

it
hi

n 
ku

le
an

a 
aw

ar
ds

 o
ve

rl
ap

pi
ng

 th
e 

pr
oj

ec
t a

re
a 

L
C

A
 #

 
A

w
ar

d
ee

 
D

at
e 

A
w

ar
d

ed
 

L
an

d
 U

se
 

73
14

 
K

u 
18

48
  

[n
on

e 
gi

ve
n]

 

87
86

:2
 

K
ua

an
a 

18
48

  
T

hr
ee

 
 [

ga
rd

en
, c

ul
ti

va
te

d 
pa

tc
h]

 

90
98

 
K

ik
oo

pu
a 

18
49

 
O

ne
 ta

ro
, o

ne
 w

au
ke

, o
ne

 f
al

lo
w

 

92
25

B
 

K
ea

w
e 

18
48

  
[n

on
e 

gi
ve

n]
 

10
30

4:
1 

N
au

ka
 

18
75

 
O

ne
 (

3)
 ta

ro
 

10
31

0 
N

un
an

un
a 

18
90

 
F

ou
r 

ta
ro

, o
ne

 b
an

an
a 

10
88

6 
N

ui
nu

im
ak

ua
 

18
72

 
S

ix
 ta

ro
 

6 
 

B
ac

kg
ro

un
d 

R
es

ea
rc

h 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

29
  

3.
1.

4 
M

id
- 

to
 L

at
e 

18
00

s 

In
 t

he
 m

id
-

19
80

:1
8

 (
H

an
se

n 
an

d 
K

el
ly

 
19

72
:2

2)
K

el
ly

 1
98

0:
17

).
 O

th
er

 s
ho

rt
er

-l
iv

ed
 

pu
lu

, 
th

e 
so

ft
, 

ye
ll

ow
 m

at
er

ia
l 

ta
ke

n 
fr

om
 t

he
 

ba
se

 o
f 

tr
ee

-f
er

n 
le

af
 s

ta
lk

s 
(C

ib
ot

iu
m

 s
pp

.)
 f

or
 s

tu
ff

in
g 

in
 m

at
tr

es
se

s 
an

d 
pi

ll
ow

s;
 u

lt
im

at
el

y 
th

es
e 

ve
nt

ur
es

 p
ro

ve
d 

un
su

st
ai

na
bl

e 
(K

uy
ke

nd
al

l 1
96

6:
15

0;
 K

el
ly

 1
98

0:
13

14
).

 

T
he

 d
es

tr
uc

ti
ve

 e
ar

th
qu

ak
e 

an
d 

ts
un

am
i o

f 
18

68
 c

au
se

d 
an

 in
la

nd
  s

hi
ft

 in
 p

op
ul

at
io

ns
 fr

om
 th

e 

(D
or

ra
nc

e 
an

d 
M

or
ga

n 
20

00
:1

08
).

 T
he

 p
la

nt
at

io
n 

st
ar

te
d 

ou
t s

m
al

l, 
w

it
h 

on
ly

 7
.5

 a
cr

es
 o

f 
pl

an
te

d 
ca

ne
. L

ac
ki

ng
 i

rr
ig

at
io

n,
 t

he
 p

la
nt

at
io

n 
re

li
ed

 e
nt

ir
el

y 
on

 r
ai

nf
al

l, 
w

hi
ch

 f
lu

ct
ua

te
s 

in
 t

he
 d

is
tr

ic
t 

an
d 

re
su

lt
ed

 i
n 

re
cu

rr
in

g 
d

is
ol

at
ed

 lo
ca

ti
on

, t
he

 c
om

pa
ny

 h
ad

 d
if

fi
cu

lt
y 

re
ta

in
in

g 
co

nt
ra

ct
 la

bo
r.

 

H
ut

ch
in

so
n 

ha
d 

al
so

 p
ar

tn
er

ed
 w

it
h 

ot
he

r 
fo

re
ig

n 
en

tr
ep

re
ne

ur
s 

to
 e

st
ab

li
sh

 t
he

 H
il

ea
 S

ug
ar

 
 (

D
or

ra
nc

e 
an

d 
M

or
ga

n 
20

00
:1

08
).

 I
n 

18
77

 
H

ut
ch

in
so

n 
bo

ug
ht

 o
ut

 t
he

 n
ea

rb
y 

W
ai

oh
in

u 
P

la
nt

at
io

n 
to

 t
he

 w
es

t, 
an

d 
by

 t
he

 e
nd

 o
f 

th
e 

18
70

s 
 (

D
or

ra
nc

e 
an

d 
M

or
ga

n 
20

00
:1

08
10

9)
. 

T
ho

ug
h 

H
ut

ch
in

so
n 

di
ed

 i
n 

18
79

, 
hi

s 
na

m
e 

li
ve

d 
on

 i
n 

th
e 

H
ut

ch
in

so
n 

S
ug

ar
 C

om
pa

ny
, 

C
la

us
 S

pr
ec

kl
es

 a
nd

 W
il

li
am

 I
rw

in
 (

D
or

ra
nc

e 
an

d 
M

or
ga

n 
20

00
:1

09
).

 A
n 

18
86

 m
ap

 (
F

ig
ur

e 
14

) 
de

pi
ct

s 
th

e 
pr

oj
ec

t a
re

a 
in

 r
el

at
io

n 
to

 th
e 

cl
os

es
t 

 a
nd

 
, 

an
d 

as
so

ci
at

ed
 w

ha
rf

 

 to
 th

e 
no

rt
he

as
t, 

an
d 

th
e 

ro
ad

 h
ea

di
ng

 s
ou

th
 

F
ig

ur
e 

15
) 

sh
ow

s 
th

e 
lo

ca
ti

on
 o

f 
th

e 
m

il
l 

an
d  

In
 1

88
9 

H
ut

ch
in

so
n 

S
ug

ar
 C

om
pa

ny
 a

bs
or

be
d 

th
e 

ne
ar

by
 H

il
ea

 S
ug

ar
 C

om
pa

ny
 (

D
or

ra
nc

e 
an

d 
M

or
ga

n 
20

00
:1

09
)

 p
or

ts
 

in
 th

e 
is

la
nd

s.
 

3.
1.

5 
19

00
s 

th
e 

to
w

n;
 th

is
 a

re
a 

is
 s

ti
ll

 
F

ig
ur

e 
16

) 
de

pi
ct

s 
th

e 
lo

ca
tio

n 
of

 s
ch

oo
ls

 a
nd

 p
os

t 
of

fi
ce

s 
no

rt
h 

an
d 

no
rt

hw
es

t 
of

 t
he

 p
ro

je
ct

 a
re

a.
 F

ig
ur

e 
16

 a
ls

o 
il

lu
st

ra
te

s 
th

e 
ap

pr
ox

im
at

e 
bo

un
da

ri
es

 o
f 

su
ga

r 
pl

an
ta

ti
on

 la
nd

s 
(i

n 
re

d)
 in

 r
el

at
io

n 
to

 th
e 

fo
re

st
 la

nd
s 

m
au

ka
 (

in
 

 



6 
 

B
ac

kg
ro

un
d 

R
es

ea
rc

h 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

30
   

F
ig

ur
e 

14
 in

 r
el

at
io

n 
to

 s
ug

ar
 m

ill
s,

 th
e 

la
nd

in
g 

, a
nd

 e
st

ab
li

sh
ed

 tr
an

sp
or

ta
tio

n 
ro

ut
es

 

6 
 

 
 

   
   

   
   

   
 B

ac
kg

ro
un

d 
R

es
ea

rc
h 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

31
   

Fi
gu

re
 1

5
; n

ot
e 

lo
ca

ti
on

 o
f 

N
aa

le
hu

 M
ill

 ju
st

 n
or

th
 o

f 
th

e 
pr

oj
ec

t a
re

a 



6 
 

B
ac

kg
ro

un
d 

R
es

ea
rc

h 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

32
   

F
ig

ur
e 

16
 w

it
hi

n 
su

ga
r 

pl
an

ta
tio

n 
la

nd
s

6 
 

B
ac

kg
ro

un
d 

R
es

ea
rc

h 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

33
  

G
eo

lo
gi

ca
l S

ur
ve

y 
(U

SG
S

) 
m

ap
 (

Fi
gu

re
 1

7)
 s

ho
w

s 
th

e 
lo

ca
tio

ns
 o

f 
va

ri
ou

s 
w

or
ke

rs
 c

am
ps

 a
bo

ve
 

F
ig

ur
e 

16
 

an
d 

F
ig

ur
e 

17
 

R
oa

d)
, i

nd
ic

at
in

g 
th

is
 r

ou
te

 m
ay

 h
av

e 
be

en
 f

al
li

ng
 o

ut
 o

f 
fa

vo
r 

fo
r 

ge
ne

ra
l t

ra
ve

l.
 

H
is

to
ri

c 
P

la
ce

s 
un

de
r 

th
e 

th
em

at
ic

 g
ro

up
 

In
ve

nt
or

y 
of

 H
is

to
ri

c 
P

la
ce

s 
[S

IH
P

] 
# 

50
-1

0-
74

-7
52

2)
. A

 n
at

io
na

l 
re

gi
st

er
 n

om
in

at
io

n 
fo

rm
 w

as
 

co
m

pl
et

ed
 f

or
 th

e 
sc

ho
ol

 b
y 

T
on

ia
 M

oy
 o

f 
S

H
P

D
 in

 2
00

2.
 

B
eg

in
ni

ng
 t

he
 i

n 
19

20
s 

fl
um

es
 w

er
e 

ut
ili

ze
d 

to
 t

ra
ns

po
rt

 c
an

e 
to

 t
he

 r
ai

lr
oa

d 
se

rv
ic

in
g 

th
e 

nt
o 

th
e 

19
40

s 
w

he
n 

to
 t

he
 e

as
t 

ut
il

iz
ed

 a
 n

ar
ro

w
-

e 
to

 th
e 

w
ar

. 

fo
rm

er
 V

ol
ca

no
 R

oa
d 

al
ig

nm
en

t. 
P

or
ti

on
s 

of
 t

hi
s 

ro
ad

w
ay

 l
oc

at
ed

 a
ro

un
d 

th
e 

is
la

nd
 h

av
e 

be
en

 
de

si
gn

at
ed

 
as

 
S

IH
P

 
# 

50
-1

0-
47

-
62

 
to

po
gr

ap
hi

c 
m

ap
 (F

ig
ur

e 
18

is
 v

is
ib

le
 n

or
th

ea
st

 o
f 

to
w

n.
 F

ig
ur

e 
18

 a
ls

o 
de

pi
ct

s 
al

on
g 

th
e 

ea
st

er
n 

si
de

 o
f 

to
w

n 
a 

dr
iv

ew
ay

 
ex

te
nd

in
g 

no
rt

h 
fr

om
 t

he
 h

ig
hw

ay
 to

w
ar

d 
a 

st
ru

ct
ur

e,
 li

ke
ly

 a
ss

oc
ia

te
d 

w
it

h 
w

ha
t 

m
ay

 h
av

e 
be

en
 

at
 t

he
 t

im
e 

a 
ne

w
 d

ai
ry

. 
T

he
se

 d
ri

ve
w

ay
 a

nd
 s

tr
uc

tu
re

 f
ea

tu
re

s 
ar

e 
si

tu
at

ed
 w

it
hi

n 
th

e 
pa

rc
el

 
co

nt
ai

ni
ng

 a
 p

ro
po

se
d 

se
w

er
 p

um
p 

st
at

io
n 

(T
M

K
: 

(3
) 

9-
5-

00
8:

04
8)

; 
ta

x 
re

co
rd

s 
in

di
ca

te
 a

 m
il

k 
pa

rl
or

 w
as

 c
on

st
ru

ct
ed

 o
n 

th
e 

pr
op

er
ty

 i
n 

19
60

. 
Fi

gu
re

 1
8 

in
di

ca
te

s 
th

at
 b

y 
th

e 
ea

rl
y 

19
60

s 
 

an
d 

th
e 

re
si

de
nt

ia
l n

ei
gh

bo
rh

oo
d 

w
er

e 
co

m
pl

et
ed

 in
 1

96
5.

 T
hi

s 
cu

rv
ed

 f
ea

tu
re

 is
 v

is
ib

le
 o

n 
a 

19
78

 
ae

ri
al

 
ph

ot
o 

(F
ig

ur
e 

19
),

 
w

hi
ch

 
al

so
 

de
pi

ct
s 

fu
rt

he
r 

re
si

de
nt

ia
l 

de
ve

lo
pm

en
t 

so
ut

h 
of

 
th

e 
 

3.
1.

6 
C

on
te

m
po

ra
ry

 L
an

d
 U

se
 

In
 1

97
1 

H
ut

ch
in

so
n 

S
ug

ar
 C

om
pa

ny
 w

as
 m

er
ge

d 
in

to
 t

he
 H

aw
ai

ia
n 

A
gr

ic
ul

tu
ra

l 
C

om
pa

ny
 t

o 
fo

rm
 t

he
 K

au
 S

ug
ar

 C
om

pa
ny

, I
nc

., 
w

hi
ch

 w
ou

ld
 b

e 
re

na
m

ed
 a

s 
th

e 
K

au
 A

gr
ib

us
in

es
s 

C
om

pa
ny

 
in

 1
98

6 
(D

or
ra

nc
e 

an
d 

M
or

ga
n 

20
00

:1
12

).
 F

ol
lo

w
in

g 
th

e 
de

m
is

e 
of

 t
he

 s
ug

ar
 i

nd
us

tr
y 

in
 o

th
er

 
pa

rt
s 

of
 th

e 
is

la
nd

, K
au

 A
gr

ib
us

in
es

s 
C

om
pa

ny
 c

ea
se

d 
it

s 
su

ga
r 

op
er

at
io

ns
 in

 1
99

6 
(D

or
ra

nc
e 

an
d 

ag
ri

cu
lt

ur
al

 a
nd

 l
iv

es
to

ck
 e

co
no

m
ie

s.
 T

he
 t

ow
n 

is
 a

ls
o 

us
ed

 a
s 

a 
st

op
-o

ve
r 

fo
r 

to
ur

is
ts

 v
is

it
in

g 

tr
av

el
li

ng
 b

et
w

ee
n 

H
il

o 
an

d 
K

ai
lu

a-
K

on
a.



6 
 

B
ac

kg
ro

un
d 

R
es

ea
rc

h 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

34
  

 

F
ig

ur
e 

17
. P

or
ti

on
 o

f 
th

e 
19

21
 N

aa
le

hu
 U

S
G

S
 7

.5
-m

in
ut

e 
to

po
gr

ap
hi

c 
qu

ad
ra

ng
le

 s
ho

w
in

g 
th

e 
pr

oj
ec

t a
re

a 

6 
 

B
ac

kg
ro

un
d 

R
es

ea
rc

h 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

35
  

 

F
ig

ur
e 

18
. P

or
ti

on
 o

f 
th

e 
19

62
 N

aa
le

hu
 U

S
G

S
 7

.5
-m

in
ut

e 
to

po
gr

ap
hi

c 
qu

ad
ra

ng
le

 s
ho

w
in

g 
th

e 
pr

oj
ec

t a
re

a 
 



6
B

ac
kg

ro
un

d 
R

es
ea

rc
h

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

36

F
ig

ur
e 

19
. P

or
ti

on
 o

f 
th

e 
19

78
 U

S
G

S
 o

rt
ho

ph
ot

oq
ua

d 
ae

ri
al

 p
ho

to
, N

aa
le

hu
 Q

ua
dr

an
gl

e,
 

sh
ow

in
g 

th
e 

pr
oj

ec
t a

re
a

6
B

ac
kg

ro
un

d 
R

es
ea

rc
h

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

37

fo
r 

P
ub

li
c 

L
an

d 
co

m
pl

et
ed

 t
he

 s
al

e 
an

d 
pu

rc
ha

se
 o

f 
2,

31
7.

84
4 

ac
re

s 
of

 l
an

d 
ca

ll
ed

 W
ai

ka
pu

na
 

lo
ca

te
d 

at
 T

M
K

: 
9-

5-

P
re

se
rv

at
io

n 
(P

O
N

C
) 

pr
og

ra
m

. T
he

 A
la

 K
ah

ak
ai

 T
ra

il
 A

ss
oc

ia
ti

on
 (

A
T

A
)

is
 th

e 
fe

e 
si

m
pl

e 
ow

ne
r 

of
 t

he
 p

ar
ce

l 
(T

M
K

: 
9-

5-
00

7:
01

6)
. 

T
he

 t
ra

ns
ac

ti
on

 e
nc

um
be

re
d 

th
e 

m
aj

or
it

y 
of

 l
an

d 
w

it
h 

a 
pe

rp
et

ua
l 

co
ns

er
va

ti
on

 e
as

em
en

t 
ow

ne
d 

by
 t

he
 C

ou
nt

y 
re

st
ri

ct
in

g 
th

e 
la

nd
 t

o 
ag

ri
cu

lt
ur

al
 a

nd
 

cu
lt

ur
al

 p
re

se
rv

at
io

n 
us

es
. T

hi
s 

is
 th

e 
fi

rs
t c

on
se

rv
at

io
n 

ea
se

m
en

t p
ur

ch
as

ed
 b

y 
th

e 
C

ou
nt

y 
un

de
r 

th
e 

P
O

N
C

 p
ro

gr
am

. 
A

n 
ar

ea
 o

f 
ap

pr
ox

im
at

el
y 

29
 a

cr
es

 i
n 

th
e 

m
au

ka
po

rt
io

n 
of

 t
he

 p
ar

ce
l 

w
as

 

F
iv

e 
pr

ev
io

us
 a

rc
ha

eo
lo

gi
ca

l 
st

ud
ie

s 
ha

ve
 b

ee
n 

id
en

ti
fi

ed
 w

it
hi

n 
or

 i
n 

th
e 

im
m

ed
ia

te
 v

ic
in

it
y 

of
 t

he
 c

ur
re

nt
 p

ro
je

ct
 a

re
a.

 T
he

se
 s

tu
di

es
 a

nd
 t

he
 h

is
to

ri
c 

pr
op

er
tie

s 
do

cu
m

en
te

d 
th

er
ei

n 
ar

e 
de

pi
ct

ed
 in

 r
el

at
io

n 
to

 th
e 

pr
oj

ec
t a

re
a 

in
 F

ig
ur

e 
20

an
d 

su
m

m
ar

iz
ed

 in
 T

ab
le

 3
. 

In
 2

00
5 

H
au

n 
an

d 
A

ss
oc

ia
te

s 
co

nd
uc

te
d 

an
 a

rc
ha

eo
lo

gi
ca

l 
in

ve
nt

or
y 

su
rv

ey
 (

A
IS

) 
of

 a
n 

ap
pr

ox
im

at
el

y 
1.

0-
ac

re
 a

re
a 

lo
ca

te
d 

so
ut

he
as

t 
of

 t
he

 c
ur

re
nt

 p
ro

je
ct

 a
re

a 
(H

au
n 

an
d 

H
en

ry
 2

00
5;

 
se

e 
F

ig
ur

e 
20

).
 E

xt
en

si
ve

 p
ri

or
 i

m
pa

ct
s 

by
 h

is
to

ri
c 

an
d 

m
od

er
n 

ra
nc

hi
ng

 a
ct

iv
it

y 
w

er
e 

ob
se

rv
ed

. 
N

o 
ar

ch
ae

ol
og

ic
al

 f
ea

tu
re

s 
w

er
e 

do
cu

m
en

te
d,

 a
nd

 n
o 

fu
rt

he
r 

w
or

k 
w

as
 r

ec
om

m
en

de
d.

 B
as

ed
 o

n 
o 

H
A

R
 §

13
-

28
4-

5(
5[

A
])

. 

sc
ho

ol
s 

as
 p

ar
t o

f 
a 

st
at

e-
w

id
e 

D
ep

ar
tm

en
t o

f 
E

du
ca

ti
on

 (
D

O
E

) 
w

as
te

w
at

er
 s

ys
te

m
s 

im
pr

ov
em

en
t 

fr
om

 th
e 

so
ut

he
as

te
rn

 p
or

ti
on

 o
f 

th
e 

pr
oj

ec
t a

re
a 

(H
am

m
at

t a
nd

 S
hi

de
le

r 
20

06
; s

ee
 F

ig
ur

e 
20

).
 T

he
 

-s
it

e 
ar

ch
ae

ol
og

ic
al

 m
on

it
or

in
g 

pr
og

ra
m

 w
as

 
re

co
m

m
en

de
d 

fo
r 

th
e 

pr
oj

ec
t.

In
 2

00
8 

R
ec

ht
m

an
 C

on
su

lt
in

g 
co

nd
uc

te
d 

an
 A

IS
 o

f 
42

.5
 a

cr
es

 o
ve

rl
ap

pi
ng

 th
e 

w
es

te
rn

 p
or

ti
on

 
of

 t
he

 c
ur

re
nt

 p
ro

je
ct

 a
re

a 
(C

la
rk

 e
t 

al
. 2

00
8;

 s
ee

 F
ig

ur
e 

20
).

 T
he

 s
tu

dy
 d

oc
um

en
te

d 
th

re
e 

ne
w

ly
 

id
en

tif
ie

d 
hi

st
or

ic
 p

ro
pe

rt
ie

s 
as

so
ci

at
ed

 w
it

h 
hi

st
or

ic
-e

ra
 r

an
ch

in
g 

an
d 

su
ga

r 
pl

an
ta

ti
on

 a
ct

iv
it

ie
s:

 
S

IH
P

 #
s 

50
-1

0-
74

-2
64

08
 (

co
m

pl
ex

 o
f 

st
on

e 
an

d 
co

nc
re

te
 l

in
ed

 t
re

nc
he

s 
re

pr
es

en
ti

ng
 p

os
si

bl
e

la
tr

in
es

),
 S

IH
P 

# 
-2

64
09

 (
co

nc
re

te
 w

at
er

 t
ro

ug
h)

, 
an

d 
-2

64
10

 (
co

re
-f

il
le

d 
bo

un
da

ry
 w

al
l)

 (
se

e 
F

ig
ur

e 
20

an
d 

F
ig

ur
e 

21
).

 N
o 

fu
rt

he
r 

w
or

k 
w

as
 r

ec
om

m
en

de
d 

fo
r 

th
es

e 
si

te
s.

 O
f 

th
e 

do
cu

m
en

te
d 

si
te

s,
 S

IH
P

 #
 -

26
40

9 
ap

pe
ar

s 
cl

os
es

t t
o 

th
e 

cu
rr

en
t p

ro
je

ct
 a

re
a 

bu
t d

oe
s 

no
t o

ve
rl

ap
 it

.  
 

In
 2

00
9 

C
S

H
 u

nd
er

to
ok

 a
rc

ha
eo

lo
gi

ca
l 

m
on

it
or

in
g 

fo
r 

th
e 

D
O

E
 w

as
te

w
at

er
 i

m
pr

ov
em

en
ts

 
F

ig
ur

e 
20

).
 N

o 
cu

lt
ur

al
 m

at
er

ia
ls

 w
er

e 
ex

po
se

d 
du

ri
ng

 p
ro

je
ct

 e
xc

av
at

io
ns

. 

In
 2

01
1 

R
ec

ht
m

an
 C

on
su

lt
in

g 
co

m
pl

et
ed

 a
n 

A
IS

 o
f 

2.
24

 a
cr

es
 l

oc
at

ed
 a

cr
os

s 
th

e 
H

ig
hw

ay
 fr

om
 th

e 
co

ll
ec

ti
on

 s
ys

te
m

 p
or

ti
on

 o
f t

he
 c

ur
re

nt
 p

ro
je

ct
 a

re
a 

(R
ec

ht
m

an
 2

01
1;

 s
ee

 F
ig

ur
e 

20
).

 T
he

 s
tu

dy
 d

oc
um

en
te

d 
si

x 
ne

w
ly

 i
de

nt
if

ie
d 

hi
st

or
ic

 p
ro

pe
rt

ie
s 

as
so

ci
at

ed
 w

it
h 

hi
st

or
ic

 l
an

d 
us

e:
 S

IH
P

 #
s 

50
-1

0-
74

-2
89

25
 (

po
st

-1
93

8 
re

si
de

nt
ia

l c
om

pl
ex

);
 -

28
92

6,
 -

28
92

7,
 a

nd
 -

28
99

0



6 
 

B
ac

kg
ro

un
d 

R
es

ea
rc

h 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

38
   

F
ig

ur
e 

20
. A

er
ia

l p
ho

to
gr

ap
h 

(E
S

R
I 

20
22

) 
sh

ow
in

g 
pr

ev
io

us
 a

rc
ha

eo
lo

gi
ca

l s
tu

di
es

 c
on

du
ct

ed
 

an
d 

hi
st

or
ic

 p
ro

pe
rt

ie
s 

do
cu

m
en

te
d 

in
 th

e 
vi

ci
ni

ty
 o

f 
th

e 
pr

oj
ec

t a
re

a 

6 
 

B
ac

kg
ro

un
d 

R
es

ea
rc

h 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

39
  

T
ab

le
 3

. P
re

vi
ou

s 
ar

ch
ae

ol
og

ic
al

 s
tu

di
es

 in
 th

e 
vi

ci
ni

ty
 o

f 
th

e 
pr

oj
ec

t a
re

a 

 

 
 

 

R
ef

er
en

ce
 

T
yp

e 
of

 S
tu

d
y 

L
oc

at
io

n 
R

es
u

lt
s 

H
au

n 
an

d 
H

en
ry

 
20

05
 

A
rc

ha
eo

lo
gi

ca
l 

in
ve

nt
or

y 
su

rv
ey

   
1 

ac
re

 in
 

(3
) 

9-
5-

01
1:

00
1 

po
r.

 

N
o 

hi
st

or
ic

 p
ro

pe
rt

ie
s 

id
en

ti
fi

ed
; 

no
te

d 
ex

te
ns

iv
e 

pr
io

r 
im

pa
ct

s 
th

ro
ug

ho
ut

 p
ro

je
ct

 a
re

a 
 

 

H
am

m
at

t a
nd

  
S

hi
de

le
r 

20
06

 
A

rc
ha

eo
lo

gi
ca

l 
li

te
ra

tu
re

 r
ev

ie
w

 
an

d 
fi

el
d 

in
sp

ec
ti

on
  

T
M

K
s:

 (
3)

 9
-5

-
00

9:
00

-6
, 0

15
 

R
ec

om
m

en
de

d 
on

-s
ite

 
ar

ch
ae

ol
og

ic
al

 m
on

it
or

in
g 

C
la

rk
 e

t a
l. 

20
08

 
A

rc
ha

eo
lo

gi
ca

l 
in

ve
nt

or
y 

su
rv

ey
 

42
.5

 a
cr

es
 in

 

T
M

K
s:

 (
3)

 9
-5

-
02

1:
01

5 
an

d 
9-

5-
02

2:
00

1 

D
oc

um
en

te
d 

th
re

e 
ne

w
ly

 id
en

ti
fi

ed
 

hi
st

or
ic

 p
ro

pe
rt

ie
s:

 S
IH

P
 #

s 
50

-1
0-

74
-2

64
08

, -
26

40
9,

 a
nd

 -
26

41
0,

 a
ll

 
as

so
ci

at
ed

 w
it

h 
hi

st
or

ic
 p

er
io

d 
la

nd
 

us
e;

 n
on

e 
of

 th
es

e 
hi

st
or

ic
 

pr
op

er
ti

es
 a

pp
ea

r 
to

 b
e 

lo
ca

te
d 

w
it

hi
n 

th
e 

cu
rr

en
t p

ro
je

ct
 a

re
a 

W
il

ki
ns

on
 e

t a
l. 

20
09

 
A

rc
ha

eo
lo

gi
ca

l 
m

on
it

or
in

g 
T

M
K

s:
 (

3)
 9

-5
-

00
9:

00
6,

 0
15

 

N
o 

cu
ltu

ra
l r

es
ou

rc
es

 d
oc

um
en

te
d 

du
ri

ng
 m

on
it

or
in

g 

R
ec

ht
m

an
 2

01
1 

A
rc

ha
eo

lo
gi

ca
l 

in
ve

nt
or

y 
su

rv
ey

 
2.

24
 a

cr
es

 in
 

T
M

K
: (

3)
 9

-5
-

00
9:

00
3 

D
oc

um
en

te
d 

si
x 

ne
w

ly
 id

en
ti

fi
ed

 
hi

st
or

ic
 p

ro
pe

rt
ie

s:
 S

IH
P

 #
s 

50
-1

0-
74

-2
89

25
, -

28
92

6,
 -

28
92

7,
 -

28
92

8 
an

d 
-2

89
90

 

C
la

rk
 e

t a
l. 

20
13

 
A

rc
ha

eo
lo

gi
ca

l 
in

ve
nt

or
y 

su
rv

ey
 

1,
04

4 
ac

re
s 

in
 

T
M

K
: (

3)
 9

-5
-

01
0:

00
1 

D
oc

um
en

te
d 

20
4 

hi
st

or
ic

 p
ro

pe
rt

ie
s 

of
 w

hi
ch

 1
2 

w
er

e 
pr

ev
io

us
ly

 
do

cu
m

en
te

d 
an

d 
19

2 
w

er
e 

ne
w

ly
 

re
co

rd
ed

; s
it

es
 c

om
pr

is
ed

 a
 w

id
e 

ar
ra

y 
of

 p
re

- C
on

ta
ct

 a
nd

 h
is

to
ri

c 
er

a 
fe

at
ur

es
 u

se
d 

fo
r 

in
cl

ud
in

g 
 

ha
bi

ta
ti

on
, w

in
db

re
ak

s 
an

d 
sh

el
te

rs
, 

bu
ri

al
s,

 c
er

em
on

y,
 p

et
ro

gl
yp

h,
 

, a
gr

ic
ul

tu
re

, t
ra

ns
po

rt
at

io
n,

 
an

d 
ra

nc
hi

ng
; i

n 
cl

os
es

t p
ro

xi
m

ity
 

to
 c

ur
re

nt
 p

ro
je

ct
 a

re
a 

ar
e 

S
IH

P
 #

s 
50

-1
0-

74
- 2

95
05

, h
is

to
ri

c 
w

al
l, 

an
d 

 
-2

95
07

, h
is

to
ri

c 
ra

nc
hi

ng
 c

om
pl

ex
  



6
B

ac
kg

ro
un

d 
R

es
ea

rc
h

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

40

F
ig

ur
e 

21
. S

it
e 

di
st

ri
bu

ti
on

 m
ap

 f
ro

m
 C

la
rk

 e
t a

l. 
(2

00
8:

19
) 

sh
ow

in
g 

th
e 

lo
ca

ti
on

s 
of

 d
oc

um
en

te
d 

hi
st

or
ic

 p
ro

pe
rt

ie
s

6
B

ac
kg

ro
un

d 
R

es
ea

rc
h

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

41

(t
hr

ee
 d

is
cr

et
e 

m
id

-n
in

et
ee

nt
h 

ce
nt

ur
y 

st
on

e 
w

al
ls

);
 -

28
92

8 
(c

or
e-

fi
ll

-w
al

le
d 

en
cl

os
ur

e)
; 

an
d 

   
   

   
   

 
-2

89
29

 (
co

m
pl

ex
 o

f 
hi

st
or

ic
 r

oc
k 

cl
ea

ri
ng

 m
ou

nd
s)

(s
ee

 F
ig

ur
e 

20
).

 A
rc

ha
eo

lo
gi

ca
l 

m
on

it
or

in
g 

w
as

 r
ec

om
m

en
de

d 
fo

r 
in

it
ia

l p
ro

je
ct

 g
ro

un
d 

di
st

ur
ba

nc
e.

In
 2

01
3 

R
ec

ht
m

an
 C

on
su

lti
ng

 c
om

pl
et

ed
 a

n 
A

IS
 o

f 
1,

04
4 

ac
re

s 
lo

ca
te

d 
at

 T
M

K
: 

(3
)

9-
5-

01
0:

00
1

, 
bo

un
di

ng
 t

he
 p

ro
po

se
d 

tr
ea

tm
en

t 
pl

an
t 

fa
ci

li
ty

 
po

rt
io

n 
of

 th
e 

cu
rr

en
t p

ro
je

ct
 a

re
a 

to
 th

e 
ea

st
 (

C
la

rk
 e

t a
l. 

20
13

; s
ee

 F
ig

ur
e 

20
).

 T
he

 s
ur

ve
y,

 w
hi

ch
 

ex
te

nd
ed

 a
ll

 t
he

 w
ay

 d
ow

n 
to

 t
he

 c
oa

st
, 

do
cu

m
en

te
d 

20
4 

hi
st

or
ic

 p
ro

pe
rt

ie
s,

 i
nc

lu
di

ng
 1

2 
pr

ev
io

us
ly

 d
oc

um
en

te
d 

si
te

s 
an

d 
19

2 
ne

w
ly

 d
oc

um
en

te
d 

si
te

s 
(F

ig
ur

e 
22

).
 A

 w
id

e 
ar

ra
y 

of
 p

re
-

C
on

ta
ct

 a
nd

 h
is

to
ri

c 
er

a 
fe

at
ur

es
 w

er
e 

re
co

rd
ed

 t
ha

t 
fu

nc
ti

on
ed

 a
s 

ha
bi

ta
ti

on
, 

w
in

db
re

ak
s 

an
d 

sh
el

te
rs

, 
bu

ri
al

s,
 c

er
em

on
y,

 p
et

ro
gl

yp
h,

 
, 

ag
ri

cu
lt

ur
e,

 t
ra

ns
po

rt
at

io
n,

 a
nd

 r
an

ch
in

g.
 T

he
 

no
rt

hw
es

te
rn

 p
or

ti
on

 o
f t

he
 2

01
3 

st
ud

y 
ar

ea
 a

bu
ts

 th
e 

cu
rr

en
t p

ro
je

ct
 a

re
a;

 a
 h

is
to

ri
c 

ra
nc

h 
co

m
pl

ex
 

(S
IH

P
 #

 5
0-

10
-7

4-
29

50
7)

 w
as

 d
oc

um
en

te
d 

ov
er

la
pp

in
g 

w
it

h 
pa

rc
el

 0
16

 in
 th

is
 a

re
a,

 a
nd

 a
 h

is
to

ri
c 

ra
nc

h 
w

al
l

(S
IH

P 
# 

50
-1

0-
74

-2
95

05
) 

w
as

 a
ls

o 
re

co
rd

ed
 i

n 
th

e 
vi

ci
ni

ty
(s

ee
 F

ig
ur

e 
20

).
 A

ll 
th

e 
ot

he
r 

si
te

s 
re

co
rd

ed
 b

y 
C

la
rk

 e
t a

l. 
(2

01
3)

 a
re

 w
el

l a
w

ay
 f

ro
m

 th
e 

cu
rr

en
t p

ro
je

ct
 a

re
a.

 

In
 2

01
8 

A
S

M
 A

ff
ili

at
es

 c
om

pl
et

ed
 a

 d
ra

ft
 A

IS
 r

ep
or

t 
fo

r 
th

e 
en

ti
re

 2
,2

96
-a

cr
e 

W
ai

ka
pu

na
 

pa
rc

el
 a

t 
T

M
K

: 
(3

)
9-

5-
00

7:
01

6
(G

as
ti

lo
 a

nd
 C

la
rk

 2
01

8)
, 

ov
er

la
pp

in
g 

th
e 

pr
op

os
ed

 t
re

at
m

en
t 

pl
an

t f
ac

il
it

y 
po

rt
io

n 
of

 th
e 

cu
rr

en
t p

ro
je

ct
 a

re
a.

 T
hi

s
20

18
re

po
rt

 h
as

 n
ot

 b
ee

n 
fi

na
liz

ed
 w

it
h 

S
H

P
D

 
an

d 
th

er
ef

or
e 

th
e 

st
ud

y 
ar

ea
 i

s 
no

t 
in

cl
ud

ed
 o

n 
Fi

gu
re

 2
0.

 N
um

er
ou

s 
si

te
s 

w
er

e 
do

cu
m

en
te

d
th

ro
ug

ho
ut

 W
ai

ka
pu

na
; 

of
 t

he
se

, t
hr

ee
 a

re
 i

nd
ic

at
ed

 t
o 

ov
er

la
p 

th
e 

cu
rr

en
t 

pr
oj

ec
t 

ar
ea

(S
IH

P
 #

s 
50

-1
0-

74
-2

95
07

 r
an

ch
 c

om
pl

ex
al

so
 d

oc
um

en
te

d 
by

 C
la

rk
 e

t a
l. 

20
13

;-
30

92
9,

 d
es

cr
ib

ed
 a

s 
a 

pr
e-

co
nt

ac
t 

ha
bi

ta
tio

n 
an

d 
hi

st
or

ic
 r

an
ch

in
g 

co
m

pl
ex

;
an

d 
-3

09
30

, 
hi

st
or

ic
 r

oc
k 

w
al

l)
. 

T
he

 c
ur

re
nt

 
W

ai
ka

pu
na

 la
nd

ow
ne

r,
 A

la
 K

ah
ak

ai
 T

ra
il

 A
ss

oc
ia

ti
on

, h
as

 g
ra

ci
ou

sl
y 

pr
ov

id
ed

 th
e 

ex
ce

rp
te

d 
dr

af
t 

si
te

 d
es

cr
ip

tio
n 

in
fo

rm
at

io
n 

fo
r 

S
IH

P 
#s

 -
30

92
9 

an
d 

-3
09

30
 f

or
 r

ef
er

en
ce

 in
 th

is
 r

ep
or

t. 

on
e 

of
 t

he
 e

ar
li

es
t 

se
tt

le
d 

ar
ea

s 
in

 t
he

 H
aw

ai
ia

n 
ar

ch
ip

el
ag

o.
 D

es
pi

te
 i

ts
 l

oc
at

io
n 

aw
ay

 f
ro

m
 t

he
 

co
as

t, 
in

th
e 

pr
e-

co
ns

id
er

ab
le

 p
op

ul
at

io
n 

w
it

h 
an

 a
bu

nd
an

ce
 

w
as

 
th

e 
fo

cu
s 

of
 t

hi
s 

se
tt

le
m

en
t 

an
d 

al
so

co
nt

ai
ne

d 
se

ve
ra

l 
ty

pe
s 

of
 h

ei
au

an
d 

a 
m

ah
ah

ik
i

gr
ou

nd
s.

 
K

ah
il

ip
al

in
ui

 to
 th

e 
ea

st
 w

as
 li

ke
ly

 u
ti

li
ze

d 
m

or
e 

fo
r 

ou
tl

yi
ng

 a
gr

ic
ul

tu
ra

l f
ie

ld
s.

A
cc

ou
nt

s 
fr

om
 fo

re
ig

n 
tr

av
el

er
s 

an
d 

m
is

si
on

ar
ie

s 
fo

ll
ow

in
g 

C
on

ta
ct

 a
t t

he
 e

nd
 o

f t
he

 E
ig

ht
ee

nt
h 

vi
ci

ni
ty

 o
f 

th
e 

pr
oj

ec
t 

ar
ea

. I
n 

co
nt

ra
st

, t
en

 L
C

A
s 

su
rr

ou
nd

 a
nd

 in
 s

om
e 

ca
se

s 
ov

er
la

p 
th

e 
po

rt
io

n 
of

 th
e 

pr
oj

ec
t a

re
a 

w
it

hi
n 

w
ha

t i

fr
om

 th
e 

la
te

 1
80

0s
 

an
d 

in
to

 th
e 

ea
rl

y 
19

00
s.

 T
he

 N
aa

le
hu

 S
ug

ar
 C

om
pa

ny
es

ta
bl

is
he

d 
a 

m
il

l a
nd

 p
la

nt
at

io
n 

vi
ll

ag
e

in
 

in
 t

he
 1

86
0s

, 
so

m
ew

ha
t 

up
sl

op
e 

fr
om

 t
he

 c
ur

re
nt

 t
ow

n 
ce

nt
er

. 
O

ve
rl

an
d 

ro
ut

es
 w

er
e 

D
ur

in
g 

th
e 

ea
rl

y 
19

00
s 

th
e 

N
aa

le
hu

 S
ug

ar
 C

om
pa

ny
 o

pe
ra

te
d 

a 
ra

nc
h 

to
 h

el
p 

su
pp

ly
 it

s 
ex

pa
nd

in
g 

pl
an

ta
ti

on
 v

ill
ag

e;
 d

ur
in

g 
th

is
 ti

m
e 

m
os

t r
an

ch
in

g 
w

as
 ta

ki
ng

 p
la

ce
 f

ur
th

er
 w

es
t a

t K
a 

L
ae

.



6 
 

 
 

   
   

   
   

   
B

ac
kg

ro
un

d 
R

es
ea

rc
h 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

42
  

 

Fi
gu

re
 2

2.
 S

it
e 

di
st

ri
bu

ti
on

 m
ap

 f
ro

m
 C

la
rk

 e
t a

l. 
(2

01
3:

12
3)

 s
ho

w
in

g 
th

e 
lo

ca
ti

on
s 

of
 d

oc
um

en
te

d 
hi

st
or

ic
 p

ro
pe

rt
ie

s

6 
 

B
ac

kg
ro

un
d 

R
es

ea
rc

h 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

43
  

co
nt

in
ue

d 
to

 g
ro

w
 a

lo
ng

 t
he

 h
ig

hw
ay

 i
nt

o 
th

e 
19

60
s,

 w
hi

ch
 i

s 
al

so
 w

he
n 

th
e 

la
rg

e 
co

nc
re

te
 

to
w

n 
co

nt
in

ue
s 

to
 s

up
po

rt
 a

n 
ag

ra
ri

an
 e

co
no

m
y 

an
d 

is
 a

 p
op

ul
ar

 to
ur

is
t s

to
po

ve
r.

  

O
ve

r 
a 

ce
nt

ur
y 

of
 s

ug
ar

 c
ul

ti
va

ti
on

, r
an

ch
in

g,
 a

nd
 to

w
n 

de
ve

lo
pm

en
t h

av
e 

he
av

ily
 im

pa
ct

ed
 th

e 
pr

e-
vi

ci
ni

ty
 o

f 
th

e 
pr

oj
ec

t 
ar

ea
 h

av
e 

id
en

ti
fi

ed
 s

ca
tt

er
ed

 a
nd

 d
is

tu
rb

ed
 r

em
na

nt
s 

of
 p

re
-C

on
ta

ct
 l

an
d 

us
e 

am
on

gs
t h

is
to

ri
c-

er
a 

ha
bi

ta
tio

n,
 a

gr
ic

ul
tu

re
, a

nd
 r

an
ch

in
g 

si
te

s.
 

T
he

 p
ro

je
ct

 a
re

a 
ex

te
nd

s 
al

on
g 

or
 c

ro
ss

es
 a

t 
le

as
t 

tw
o 

si
gn

if
ic

an
t 

hi
st

or
ic

 r
oa

dw
ay

 a
li

gn
m

en
ts

, 
-1

0-
47

-3
01

87
) 

an
d 

an
ne

l c
ro

ss
ed

 b
y 

hi
st

or
ic

 p
ro

pe
rt

y.
 O

th
er

 s
tr

uc
tu

re
s 

w
it

hi
n 

th
e 

pr
oj

ec
t 

ar
ea

 m
ay

 a
ls

o 
be

 g
re

at
er

 t
ha

n 
50

 y
ea

rs
 o

ld
. 

T
he

 p
ro

po
se

d 
w

as
te

w
at

er
 t

re
at

m
en

t 
fa

ci
li

ty
 a

nd
 s

ew
er

 p
um

p 
st

at
io

n 
si

te
s 

ar
e 

cu
rr

en
tl

y 
us

ed
 f

or
 

pa
st

ur
e 

an
d 

m
ay

 c
on

ta
in

 r
em

na
nt

s 
of

 r
an

ch
in

g 
ac

ti
vi

ti
es

 o
r 

ot
he

r 
hi

st
or

ic
 l

an
d 

us
e.

 A
 p

ri
or

 A
IS

 
(C

la
rk

 e
t 

al
. 

20
13

) 
do

cu
m

en
te

d 
hi

st
or

ic
 r

an
ch

 f
ea

tu
re

s 
on

 t
he

 p
ar

ce
l 

im
m

ed
ia

te
ly

 a
dj

ac
en

t 
to

 t
he

 
pr

op
os

ed
 w

as
te

w
at

er
 t

re
at

m
en

t 
fa

ci
li

ty
, 

an
d 

a 
po

rt
io

n 
of

 o
ne

 o
f 

th
es

e 
si

te
s 

(S
IH

P
 #

 5
0-

10
-4

7-
29

50
7)

 is
 u

nd
er

st
oo

d 
to

 o
ve

rl
ap

 w
it

h 
th

e 
cu

rr
en

t p
ro

je
ct

 a
re

a.
 A

no
th

er
 p

ri
or

 A
IS

 (G
as

ti
lo

 a
nd

 C
la

rk
 

20
18

) 
w

as
 c

on
du

ct
ed

 i
n 

T
M

K
: 

(3
) 

9-
5-

00
7:

01
6 

an
d 

ov
er

la
ps

 t
he

 c
ur

re
nt

 p
ro

po
se

d 
w

as
te

w
at

er
 

tr
ea

tm
en

t 
fa

ci
li

ty
 a

re
a;

 w
hi

le
 s

om
e 

of
 t

he
 s

it
es

 d
oc

um
en

te
d 

du
ri

ng
 t

hi
s 

st
ud

y 
ar

e 
in

di
ca

te
d 

in
 t

he
 

cu
rr

en
t 

pr
oj

ec
t 

ar
ea

, 
th

e 
A

IS
 r

ep
or

t 
w

as
 n

ot
 f

in
al

iz
ed

 w
ith

 S
H

P
D

. 
T

he
 p

ro
po

se
d 

w
as

te
w

at
er

 
tr

ea
tm

en
t 

fa
ci

li
ty

 a
nd

 s
ew

er
 p

um
p 

st
at

io
n 

si
te

s 
m

ay
 a

ls
o 

co
nt

ai
n 

pr
e-

C
on

ta
ct

 f
ea

tu
re

s 
lo

ca
te

d 
w

it
hi

n 
la

va
 tu

be
s 

or
 o

th
er

 a
re

as
 n

ot
 d

is
tu

rb
ed

 b
y 

ag
ri

cu
lt

ur
al

 o
r 

ra
nc

hi
ng

 a
ct

iv
it

ie
s.

 



6
R

es
ul

ts
 o

f 
Fi

el
dw

or
k

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

44

Se
ct

io
n 

4 
  

F
ie

ld
w

or
k 

w
as

 c
on

du
ct

ed
 b

et
w

ee
n 

26
 O

ct
ob

er
 2

02
0 

an
d 

29
 J

an
ua

ry
 2

02
1 

by
 C

S
H

 a
rc

ha
eo

lo
gi

st
 

S
am

an
th

a 
P

ur
dy

, 
B

.A
., 

an
d 

P
ro

je
ct

 
D

ir
ec

to
r 

O
li

vi
er

 M
. 

B
au

ti
st

a,
 B

.A
., 

un
de

r 
th

e 
ge

ne
ra

l 
su

pe
rv

is
io

n 
of

 P
ri

nc
ip

al
 In

ve
st

ig
at

or
 H

al
le

tt
 H

. H
am

m
at

t, 
P

h.
D

. T
hi

s 
w

or
k 

re
qu

ir
ed

 a
pp

ro
xi

m
at

el
y 

19
 p

er
so

n-
da

ys
 to

 c
om

pl
et

e.

F
ie

ld
w

or
k 

co
ns

is
te

d 
of

 a
 1

00
%

 p
ed

es
tr

ia
n 

of
 t

he
 p

ro
je

ct
 a

re
a 

an
d 

a 
pr

og
ra

m
 o

f 
su

bs
ur

fa
ce

 
te

st
in

g.
 T

he
 r

es
ul

ts
 o

f 
th

e 
pe

de
st

ri
an

 s
ur

ve
y 

ar
e 

su
m

m
ar

iz
ed

 i
n 

S
ec

tio
n 

4.
1,

 a
nd

 t
he

 r
es

ul
ts

 o
f 

th
e 

su
bs

ur
fa

ce
 te

st
in

g 
pr

og
ra

m
 a

re
 p

ro
vi

de
d 

in
 S

ec
ti

on
 4

.2
. 

T
he

 p
ed

es
tr

ia
n 

su
rv

ey
 w

as
 a

cc
om

pl
is

he
d 

w
ith

 
th

e 
tw

o 
ar

ch
ae

ol
og

is
ts

 w
al

ki
ng

 t
ra

ns
ec

ts
 

th
ro

ug
ho

ut
 th

e 
pr

oj
ec

t a
re

a 
sp

ac
ed

 f
ro

m
 1

0 
to

 2
5 

m
 a

pa
rt

 d
ep

en
di

ng
 o

n 
gr

ou
nd

 v
is

ib
il

it
y.

 O
ve

ra
ll

, 
gr

ou
nd

 v
is

ib
il

it
y 

w
as

 e
xc

el
le

nt
, e

xh
ib

it
ed

 p
ri

m
ar

il
y 

by
 p

re
vi

ou
sl

y 
de

ve
lo

pe
d 

ar
ea

s 
li

ke
 r

oa
dw

ay
s 

(F
ig

ur
e 

23
th

ro
ug

h 
F

ig
ur

e 
27

) 
or

 b
y 

w
id

e 
op

en
 p

as
tu

re
s 

of
 l

an
ta

na
 a

nd
 g

ui
ne

a 
gr

as
s

(F
ig

ur
e 

28
th

ro
ug

h 
F

ig
ur

e 
36

).
 A

 d
ep

re
ss

io
n 

ca
us

ed
 b

y 
a 

co
ll

ap
se

d 
la

va
 t

ub
e 

sy
st

em
 w

it
hi

n
th

e 
pr

op
os

ed
 

tr
ea

tm
en

t 
fa

ci
li

ty
po

rt
io

n 
of

 th
e 

pr
oj

ec
t 

ar
ea

 i
n 

T
M

K
: 

(3
)

9-
5-

00
7:

01
6

w
as

 c
ar

ef
ul

ly
 e

xp
lo

re
d 

fo
r 

la
va

 t
ub

e
op

en
in

gs
 a

nd
 s

ur
fa

ce
 a

rc
ha

eo
lo

gi
ca

l 
fe

at
ur

es
(F

ig
ur

e 
37

).
 O

ne
 l

av
a 

tu
be

 o
pe

ni
ng

 w
as

 
en

co
un

te
re

d 
w

it
hi

n 
th

e 
de

pr
es

si
on

 b
ut

 f
ou

nd
 to

 b
e 

cu
lt

ur
al

ly
 s

te
ri

le
 (

Fi
gu

re
 3

8)
. T

he
 th

re
e 

ex
is

ti
ng

 
L

C
C

s 
w

it
hi

n 
th

e 
pr

oj
ec

t 
ar

ea
 w

er
e 

re
lo

ca
te

d 
at

 t
he

 g
ro

un
d 

su
rf

ac
e 

an
d 

ph
ot

og
ra

ph
ed

 (
F

ig
ur

e 
39

th
ro

ug
h 

Fi
gu

re
 4

4)
. 

A
 to

ta
l o

f 
el

ev
en

 h
is

to
ri

c 
pr

op
er

ti
es

 w
er

e 
do

cu
m

en
te

d 
du

ri
ng

 th
e 

su
rv

ey
, i

nc
lu

di
ng

 p
or

tio
ns

 o
r 

th
e 

en
tir

et
y 

of
fo

ur
pr

ev
io

us
ly

 d
oc

um
en

te
d 

si
te

s 
(S

IH
P

 #
s 

-2
95

07
, 

ra
nc

hi
ng

 c
om

pl
ex

; 
-3

01
87

, 
; -

30
92

9,
 p

re
-C

on
ta

ct
an

d 
hi

st
or

ic
co

m
pl

ex
; a

nd
 -

30
93

0,
 h

is
to

ri
c 

ra
nc

h 
w

al
l)

an
d 

se
ve

n
ne

w
ly

 r
ec

or
de

d 
si

te
s

as
si

gn
ed

 a
s 

S
IH

P
 #

s 
-3

12
68

 t
hr

ou
gh

 -
31

27
4

(T
ab

le
 4

).
T

he
 

di
st

ri
bu

ti
on

 o
f 

th
es

e 
si

te
s 

is
 s

ho
w

n 
in

 F
ig

ur
e 

45
an

d 
F

ig
ur

e 
46

. T
en

 o
f 

th
e 

11
 d

oc
um

en
te

d 
si

te
s 

ar
e 

da
te

d
fi

rm
ly

 w
it

hi
n

th
e 

hi
st

or
ic

 e
ra

; t
he

 re
m

ai
ni

ng
 s

it
e,

 S
IH

P
 #

 -3
02

92
, i

s 
a

pr
e-

C
on

ta
ct

 a
nd

 h
is

to
ri

c 
co

m
pl

ex
id

en
tif

ie
d 

w
it

hi
n 

th
e 

na
tu

ra
l d

ep
re

ss
io

n 
bi

se
ct

in
g 

th
e 

pr
op

os
ed

 tr
ea

tm
en

t f
ac

il
it

y
si

te
. T

he
 

re
m

ai
nd

er
 o

f 
th

e 
pr

oj
ec

t 
ar

ea
 h

as
 b

ee
n 

ex
te

ns
iv

el
y 

im
pa

ct
ed

 b
y 

de
ve

lo
pm

en
t 

an
d/

or
 h

is
to

ri
c 

ra
nc

hi
ng

 o
r a

gr
ic

ul
tu

ra
l e

nd
ea

vo
rs

, l
ik

el
y 

ac
co

un
ti

ng
 fo

r t
he

 la
ck

 o
f a

dd
iti

on
al

 p
re

-C
on

ta
ct

 fe
at

ur
es

 
ou

ts
id

e 
of

 t
he

 d
ep

re
ss

io
n.

 T
he

 t
en

 h
is

to
ri

c-
er

a 
si

te
s 

ar
e 

as
so

ci
at

ed
 w

it
h 

tr
an

sp
or

ta
ti

on
 (

S
IH

P
 #

s
-

30
18

7,
 -

31
27

0,
 -

31
27

1,
 -

31
27

2)
, r

an
ch

in
g 

(S
IH

P 
#s

-2
95

07
, -

30
93

0,
 -

31
26

9)
, w

at
er

 c
on

tr
ol

 (
S

IH
P

 
#s

 -
31

26
8,

 -
31

27
3)

,a
nd

 p
ro

pe
rt

y 
bo

un
da

ry
 (

S
IH

P
 #

 -
31

27
4)

.

T
he

 h
is

to
ri

c 
pr

op
er

ti
es

 i
de

nt
if

ie
d 

w
it

hi
n 

th
e 

pr
oj

ec
t 

ar
ea

 w
er

e 
do

cu
m

en
te

d 
as

 d
es

cr
ib

ed
 i

n 
S

ec
ti

on
 2

.1
.1

. D
et

ai
le

d 
si

te
 d

es
cr

ip
ti

on
s 

ar
e 

pr
ov

id
ed

 i
n 

S
ec

ti
on

 6
. 

M
an

ua
l 

te
st

 e
xc

av
at

io
ns

 w
er

e 
co

m
pl

et
ed

 f
ol

lo
w

in
g 

th
e 

m
et

ho
ds

 o
ut

lin
ed

 i
n 

S
ec

ti
on

 2
.1

.2
.2

at
 t

w
o 

fe
at

ur
es

 o
f 

S
IH

P
 #

 -
30

92
9.

 
T

he
se

 m
an

ua
l t

es
t e

xc
av

at
io

ns
 w

er
e 

co
m

pl
et

ed
 in

an
 e

ff
or

t t
o 

yi
el

d 
da

ta
 s

up
po

rt
in

g 
as

se
ss

m
en

ts
 o

f 
si

te
 a

ge
 a

nd
 f

un
ct

io
n 

(s
ee

 S
ec

ti
on

 4
.2

.2
).

M
at

er
ia

ls
 c

ol
le

ct
ed

 f
ro

m
 t

he
se

 t
es

t 
ex

ca
va

ti
on

s 
w

er
e 

an
al

ys
is

 a
re

 p
ro

vi
de

d 
in

 
S

ec
ti

on
 5

. N
o 

hu
m

an
 r

em
ai

ns
 o

r 
gr

av
e 

go
od

s 
w

er
e 

en
co

un
te

re
d 

an
yw

he
re

 w
it

hi
n 

th
e 

pr
oj

ec
t a

re
a.

6
R

es
ul

ts
 o

f 
Fi

el
dw

or
k

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

45

F
ig

ur
e 

23
. P

ho
to

gr
ap

h 
lo

ok
in

g 
do

w
n 

K
uk

ui
R

oa
d 

w
it

hi
n 

th
e 

co
ll

ec
ti

on
 s

ys
te

m
 p

or
ti

on
 o

f 
th

e 
pr

oj
ec

t a
re

a;
 v

ie
w

 to
 s

ou
th

F
ig

ur
e 

24
. P

ho
to

gr
ap

h 
of

 a
 s

ec
ti

on
 o

f
M

il
o 

S
tr

ee
t w

it
hi

n 
th

e 
co

ll
ec

ti
on

 s
ys

te
m

 p
or

ti
on

 o
f 

th
e 

pr
oj

ec
t a

re
a;

 v
ie

w
 to

 e
as

t



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

46
  

 

F
ig

ur
e 

25
. P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
th

e 
N

ah
el

e 
S

tr
ee

t a
nd

 O
ha

i R
oa

d 
in

te
rs

ec
ti

on
 w

it
hi

n 
th

e 
co

ll
ec

ti
on

 s
ys

te
m

 p
or

ti
on

 o
f 

th
e 

pr
oj

ec
t a

re
a;

 v
ie

w
 to

 e
as

t 

 

F
ig

ur
e 

26
. P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
th

e 
O

pu
ke

a 
S

tr
ee

t a
nd

 K
uk

ui
 R

oa
d 

in
te

rs
ec

ti
on

 w
it

hi
n 

th
e 

co
ll

ec
ti

on
 s

ys
te

m
 p

or
ti

on
 o

f 
th

e 
pr

oj
ec

t a
re

a;
 v

ie
w

 to
 e

as
t

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

47
  

 

F
ig

ur
e 

27
. P

ho
to

gr
ap

h 
sh

ow
in

g 
a 

po
rt

io
n 

of
 O

ha
i R

oa
d 

w
it

hi
n 

th
e 

co
ll

ec
tio

n 
sy

st
em

 p
or

ti
on

 o
f 

th
e 

pr
oj

ec
t a

re
a;

 v
ie

w
 to

 n
or

th
 

 

F
ig

ur
e 

28
. P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
a 

po
rt

io
n 

of
 th

e 
no

rt
he

rn
-m

os
t s

pu
r 

of
 th

e 
co

ll
ec

ti
on

 s
ys

te
m

 
; v

ie
w

 to
  

w
es

t



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

48
  

 

F
ig

ur
e 

29
. P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
a 

po
rt

io
n 

of
 th

e 
no

rt
he

rn
-m

os
t s

pu
r 

of
 th

e 
co

ll
ec

ti
on

 s
ys

te
m

 

no
rt

h 

 

F
ig

ur
e 

30
. P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
th

e 
pr

op
os

ed
 p

um
p 

st
at

io
n 

po
rt

io
n 

of
 th

e 
pr

oj
ec

t a
re

a,
 a

t t
he

 

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

49
  

 
 

F
ig

ur
e 

31
. P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
th

e 
pr

op
os

ed
 p

um
p 

st
at

io
n 

po
rt

io
n 

of
 th

e 
pr

oj
ec

t a
re

a,
 a

t t
he

 
 

 

F
ig

ur
e 

32
. 

P
ho

to
 o

ve
rl

oo
ki

ng
 t

he
 p

or
tio

n 
of

 t
he

 p
ro

je
ct

 a
re

a 
co

nn
ec

ti
ng

 t
he

 p
ro

po
se

d 
se

w
er

 
pu

m
p 

st
at

io
n 

si
te

 to
 th

e 
co

lle
ct

io
n 

sy
st

em
 a

lo
ng

 O
ha

i R
oa

d;
 v

ie
w

 to
 n

or
th

ea
st

 



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

50
  

 

F
ig

ur
e 

33
. P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
a 

po
rt

io
n 

of
 th

e 
pr

op
os

ed
 tr

ea
tm

en
t 

fa
ci

li
ty

 s
it

e 
m

ak
ai

 o
f 

; v
ie

w
 to

 n
or

th
 

 

F
ig

ur
e 

34
. P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
a 

po
rt

io
n 

of
 th

e 
pr

op
os

ed
 tr

ea
tm

en
t 

fa
ci

li
ty

 s
it

e 
m

ak
ai

 o
f 

 v
ie

w
 to

 e
as

t

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

51
  

 

F
ig

ur
e 

35
. P

ho
to

gr
ap

h 
ov

er
lo

ok
in

g 
a 

po
rt

io
n 

of
 th

e 
pr

op
os

ed
 tr

ea
tm

en
t 

fa
ci

li
ty

 s
it

e 
m

ak
ai

 o
f 

 v
ie

w
 to

 w
es

t 

 

F
ig

ur
e 

36
. P

ho
to

gr
ap

h 
of

 c
at

tl
e 

gr
az

in
g 

in
 th

e 
pr

op
os

ed
 tr

ea
tm

en
t f

ac
ili

ty
 s

it
e,

 in
 th

e 
SI

H
P

 #
 -

31
26

9 
vi

ci
ni

ty
; v

ie
w

 to
 e

as
t



6
R

es
ul

ts
 o

f 
Fi

el
dw

or
k

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

52

F
ig

ur
e 

37
. P

ho
to

gr
ap

h 
ta

ke
n 

w
it

hi
n 

th
e 

na
tu

ra
ld

ep
re

ss
io

n 
bi

se
ct

in
g 

th
e 

pr
op

os
ed

 tr
ea

tm
en

t 
fa

ci
li

ty
po

rt
io

n 
of

th
e 

pr
oj

ec
t a

re
a;

 v
ie

w
 to

w
es

t

F
ig

ur
e 

38
. P

ho
to

gr
ap

h 
sh

ow
in

g 
th

e 
op

en
in

g 
to

 a
 c

ul
tu

ra
ll

y 
st

er
il

e 
la

va
 tu

be
 w

it
hi

n 
th

e 
na

tu
ra

l 
de

pr
es

si
on

 b
is

ec
ti

ng
 th

e 
pr

op
os

ed
 tr

ea
tm

en
t 

fa
ci

li
ty

po
rt

io
n 

of
 th

e 
pr

oj
ec

t a
re

a;
 v

ie
w

 to
 

no
rt

hw
es

t

6
R

es
ul

ts
 o

f 
Fi

el
dw

or
k

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

53

F
ig

ur
e 

39
. P

ho
to

gr
ap

h 
sh

ow
in

g 
th

e 
vi

ci
ni

ty
 o

f 
L

C
C

 1
 a

t T
M

K
: (

3)
9-

5-
02

4:
01

1
al

on
g 

O
pu

ke
a 

S
tr

ee
t;

vi
ew

 to
 s

ou
th

ea
st

F
ig

ur
e 

40
. P

ho
to

gr
ap

h 
of

 a
cc

es
s 

to
 L

C
C

 1
 a

t T
M

K
: 

(3
)

9-
5-

02
4:

01
1;

 v
ie

w
 to

 s
ou

th
ea

st



6
R

es
ul

ts
 o

f 
Fi

el
dw

or
k

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

54

F
ig

ur
e 

41
. P

ho
to

gr
ap

h 
sh

ow
in

g 
th

e 
vi

ci
ni

ty
 o

f 
L

C
C

 2
 a

t T
M

K
: (

3)
9-

5-
02

4:
01

0
al

on
g 

O
pu

ke
a 

S
tr

ee
t;

 v
ie

w
 to

 s
ou

th
w

es
t 

F
ig

ur
e 

42
. P

ho
to

gr
ap

h 
sh

ow
in

g 
th

e 
ac

ce
ss

 to
 L

C
C

 2
at

 T
M

K
: (

3)
9-

5-
02

4:
01

0;
 v

ie
w

 to
 s

ou
th

w
es

t

6
R

es
ul

ts
 o

f 
Fi

el
dw

or
k

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

55

F
ig

ur
e 

43
.P

ho
to

gr
ap

h
sh

ow
in

g 
th

e 
vi

ci
ni

ty
 o

f 
L

C
C

 3
 a

t T
M

K
: (

3)
9-

5-
02

4:
00

1 
ad

ja
ce

nt
 to

 th
e 

F
ig

ur
e 

44
. P

ho
to

gr
ap

h 
of

 a
cc

es
s 

to
 L

C
C

 3
 a

t T
M

K
: 

(3
)

9-
5-

02
4:

00
1;

 v
ie

w
 to

 s
ou

th
w

es
t



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

56
   

F
ig

ur
e 

45
. A

er
ia

l i
m

ag
er

y 
(E

SR
I 

20
17

-1
8)

 s
ho

w
in

g 
th

e 
lo

ca
ti

on
 o

f 
hi

st
or

ic
 p

ro
pe

rt
ie

s 
in

 th
e 

pr
oj

ec
t a

re
a 

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

57
   

F
ig

ur
e 

46
. A

er
ia

l i
m

ag
e 

sh
ow

in
g 

th
e 

hi
st

or
ic

 p
ro

pe
rt

y 
an

d 
fe

at
ur

es
 id

en
ti

fi
ed

 w
it

hi
n 

th
e 

so
ut

he
rn

 
po

rt
io

n 
of

 th
e 

pr
oj

ec
t a

re
a 



6
R

es
ul

ts
 o

f 
Fi

el
dw

or
k

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

58

T
ab

le
 4

. H
is

to
ri

c 
pr

op
er

ti
es

 d
oc

um
en

te
d 

w
it

hi
n 

th
e 

pr
oj

ec
t a

re
a

S
IH

P
 #

   
(5

0-
10

-7
4)

C
S

H
 S

it
e 

#
F

or
m

al
 T

yp
e

N
u

m
b

er
 o

f 
F

ea
tu

re
s

F
u

n
ct

io
n

A
ge

-2
95

07
-

C
om

pl
ex

7 
(3

 in
 

cu
rr

en
t 

pr
oj

ec
t a

re
a)

R
an

ch
in

g
H

is
to

ri
c

[4
7]

-3
01

87
-

M
m

al
ah

oa
 

H
ig

hw
ay

1
T

ra
ns

po
rt

at
io

n
H

is
to

ri
c

-3
09

29
C

S
H

 3
C

om
pl

ex
3

A
ct

iv
ity

 A
re

a,
 

R
an

ch
in

g
P

re
-C

on
ta

ct
/ 

H
is

to
ri

c

-3
09

30
C

S
H

 8
W

al
l

1
R

an
ch

in
g

H
is

to
ri

c

-3
12

68
C

S
H

 1
D

ra
in

ag
e 

D
it

ch
1

W
at

er
 C

on
tr

ol
H

is
to

ri
c

-3
12

69
C

S
H

 2
C

om
pl

ex
4

R
an

ch
in

g
H

is
to

ri
c

-3
12

70
C

S
H

 4
Je

ep
 R

oa
d

1
T

ra
ns

po
rt

at
io

n
H

is
to

ri
c

-3
12

71
C

S
H

 5
R

oa
d

1
T

ra
ns

po
rt

at
io

n
H

is
to

ri
c

-3
12

72
C

S
H

 6
1

T
ra

ns
po

rt
at

io
n

H
is

to
ri

c

-3
12

73
C

S
H

 7
C

om
pl

ex
2

W
at

er
 C

on
tr

ol
H

is
to

ri
c

-3
12

74
C

S
H

 9
W

al
l

1
B

ou
nd

ar
y

H
is

to
ri

c

6
R

es
ul

ts
 o

f 
Fi

el
dw

or
k

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

59

A
 s

ub
su

rf
ac

e
te

st
in

g 
pr

og
ra

m
 w

as
 u

nd
er

ta
ke

n 
co

m
pr

is
in

g
m

ec
ha

ni
ca

l 
an

d 
m

an
ua

l 
ex

ca
va

ti
on

.

su
bs

ur
fa

ce
 a

rc
ha

eo
lo

gi
ca

l 
fe

at
ur

es
 t

hr
ou

gh
ou

t 
th

e 
un

de
ve

lo
pe

d 
po

rt
io

ns
 o

f 
th

e 
pr

oj
ec

t 
ar

ea
, 

in
cl

ud
in

g 
bu

t 
no

t 
li

m
ite

d 
to

 b
ur

ie
d 

cu
lt

ur
al

 d
ep

os
it

s 
an

d/
or

 c
ul

tu
ra

ll
y 

m
od

if
ie

d 
la

va
 t

ub
es

. 
T

he
 

F
ig

ur
e 

47
. 

T
he

 r
es

ul
ts

 o
f 

th
e 

m
ec

ha
ni

ca
l 

te
st

in
g 

ar
e 

pr
ov

id
ed

 i
n 

S
ec

ti
on

 
4.

2.
1.

 H
an

d 
ex

ca
va

ti
on

 w
as

 c
om

pl
et

ed
 a

t -
31

27
0

in
 th

e 
pr

op
os

ed
 w

as
te

w
at

er
 tr

ea
tm

en
t f

ac
il

it
y

si
te

in
 a

n 
at

te
m

pt
 t

o 
yi

el
d 

da
ta

 t
o 

su
pp

or
t 

as
se

ss
m

en
ts

 o
f 

si
te

 a
ge

 a
nd

 f
un

ct
io

n;
 t

he
se

 r
es

ul
ts

 a
re

 
pr

es
en

te
d 

in
 S

ec
ti

on
 4

.2
.2

.

4.
2.

1
M

ec
ha

n
ic

al
 E

xp
lo

ra
to

ry
 T

re
nc

h
in

g 

T
he

 
ex

pl
or

at
or

y 
te

st
in

g 
pr

og
ra

m
 

in
vo

lv
ed

th
e 

co
m

pl
et

io
n 

of
 

14
 

m
ec

ha
ni

ca
ll

y 
as

si
st

ed
 

ex
pl

or
at

or
y 

te
st

 tr
en

ch
es

 (
T

T
) d

is
tr

ib
ut

ed
 th

ro
ug

ho
ut

 th
e 

un
de

ve
lo

pe
d 

po
rt

io
ns

 o
f 

th
e 

pr
oj

ec
t a

re
a.

 
E

le
ve

n 
of

 th
e 

14
 c

om
pl

et
ed

 tr
en

ch
es

 w
er

e 
ex

ca
va

te
d 

in
 th

e 
pr

op
os

ed
 w

as
te

w
at

er
 tr

ea
tm

en
t f

ac
il

it
y

si
te

 a
t 

T
M

K
: 

(3
)

9-
5-

00
7:

01
6,

 a
nd

 t
he

 r
em

ai
ni

ng
 t

hr
ee

 t
re

nc
he

s 
w

er
e 

ex
ca

va
te

d 
w

it
hi

n 
th

e 
pr

op
os

ed
 p

um
p 

st
at

io
n 

si
te

 a
t T

M
K

: (
3)

9-
5-

00
8:

04
8 

(s
ee

 F
ig

ur
e 

47
).

 

T
he

 te
st

 tr
en

ch
es

 w
er

e 
ex

ca
va

te
d 

us
in

g 
a 

co
m

pa
ct

 e
xc

av
at

or
 to

 e
it

he
r b

ed
ro

ck
 o

r t
he

 m
ec

ha
ni

ca
l 

li
m

it
s 

of
 t

he
 m

ac
hi

ne
, 

w
hi

ch
ev

er
 w

as
 e

nc
ou

nt
er

ed
 f

ir
st

. T
he

 t
re

nc
he

s 
m

ea
su

re
d 

ap
pr

ox
im

at
el

y 
5 

m
 (

16
.5

 f
t)

 l
on

g 
an

d 
1 

m
 (

3.
2 

ft
) 

w
id

e.
 B

ed
ro

ck
 w

as
 e

nc
ou

nt
er

ed
 a

t 
al

l 
bu

t 
on

e 
tr

en
ch

 (
T

T
-1

),
 

w
he

re
 s

ed
im

en
ts

 e
xc

ee
de

d 
th

e 
re

ac
h 

of
 e

xc
av

at
or

. I
n 

th
e 

ot
he

r 
13

 tr
en

ch
es

 th
e 

de
pt

hs
 o

f 
se

di
m

en
ts

 
ra

ng
ed

 f
ro

m
 a

pp
ro

xi
m

at
el

y 
20

 c
m

 b
el

ow
 s

ur
fa

ce
 (

cm
bs

) 
in

 th
e 

pr
op

os
ed

 tr
ea

tm
en

t f
ac

il
it

y
po

rt
io

n 
of

 th
e 

pr
oj

ec
t a

re
a 

to
 a

pp
ro

xi
m

at
el

y 
10

0 
cm

bs
 in

 th
e 

pr
op

os
ed

 p
um

p 
st

at
io

n 
po

rt
io

n 
of

 th
e 

pr
oj

ec
t 

ar
ea

. N
o 

ne
w

 h
is

to
ri

c 
pr

op
er

ti
es

 w
er

e 
en

co
un

te
re

d 
du

ri
ng

 th
e 

ex
pl

or
at

or
y 

te
st

in
g.

 A
 m

od
er

n 
so

da
 

ca
n 

w
as

 o
bs

er
ve

d 
at

 a
pp

ro
xi

m
at

el
y 

40
60

 c
m

bs
 (

in
 S

tr
at

um
 I

) 
in

 T
T

-1
3;

 o
th

er
 t

ha
n 

th
is

 m
od

er
n 

tr
as

h,
 n

o 
cu

lt
ur

al
 m

at
er

ia
ls

 w
er

e 
ob

se
rv

ed
 in

 a
ny

 o
f 

th
e 

ex
pl

or
at

or
y 

te
st

 tr
en

ch
es

.

T
he

 e
xp

lo
ra

to
ry

 te
st

in
g 

pr
og

ra
m

 g
en

er
al

ly
 re

ve
al

ed
 tw

o 
di

st
in

ct
 a

re
as

 o
f s

ed
im

en
ta

ry
 d

ep
os

it
io

n 
w

it
hi

n 
th

e 
pr

oj
ec

t 
ar

ea
.

S
ed

im
en

ts
 e

xp
os

ed
 d

ur
in

g 
ex

ca
va

ti
on

 o
f 

T
T

s 
-1

11
 i

n 
th

e 
pr

op
os

ed
 

w
as

te
w

at
er

 t
re

at
m

en
t 

fa
ci

li
ty

 p
or

tio
n 

of
 th

e 
pr

oj
ec

t 
ar

ea
 m

ak
ai

as
 e

xp
ec

te
d.

 U
S

D
A

 s
oi

l 
su

rv
ey

 d
at

a 
in

di
ca

te
s 

th
is

 p
or

tio
n 

or
 t

he
 p

ro
je

ct
 a

re
a 

is
 c

ha
ra

ct
er

iz
ed

 b
y 

sh
al

lo
w

, d
ar

k-
co

lo
re

d 
pe

at
s 

be
lo

ng
in

g 
to

 t
he

 P
un

al
uu

 a
nd

 K
ai

m
u 

se
ri

es
, a

nd
 a

n 
ar

ea
 o

f 
ro

ck
 la

nd
 

in
 th

e 
so

ut
he

as
te

rn
 p

or
ti

on
 o

f 
th

e 
pr

op
os

ed
 tr

ea
tm

en
t f

ac
il

it
y 

si
te

 (
se

e 
S

ec
ti

on
 1

.3
.1

an
d 

F
ig

ur
e 

9)
.  

W
hi

le
 t

hr
ee

 u
ni

ts
 c

on
ta

in
 p

os
si

bl
e 

la
ye

rs
 o

f 
na

tu
ra

l 
pe

at
 s

ed
im

en
ts

 s
it

ua
te

d 
di

re
ct

ly
 a

to
p 

ba
sa

lt
 

be
dr

oc
k 

(T
T

s 
-2

, -
7,

 a
nd

 -
10

),
 a

ll
 1

1 
tr

en
ch

es
in

 th
is

 a
re

a
co

nt
ai

ne
d 

su
bs

ta
nt

ia
l l

ay
er

s 
of

 y
el

lo
w

is
h-

hu
ed

 s
il

ty
 c

la
y 

lo
am

s.
 T

he
 t

w
o 

m
os

t 
li

ke
ly

 e
xp

la
na

ti
on

s 
fo

r 
th

e 
w

id
es

pr
ea

d 
pr

es
en

ce
 o

f 
th

is
 

ye
ll

ow
is

h 
si

lty
 c

la
y 

lo
am

 th
ro

ug
h 

th
e 

ar
ea

 a
re

 th
at

 th
ey

 a
cc

um
ul

at
ed

 a
cr

os
s 

th
e 

ar
ea

 in
 s

to
rm

 ru
no

ff
, 

po
te

nt
ia

lly
 o

ri
gi

na
ti

ng
 f

ro
m

 e
xi

st
in

g 
dr

ai
na

ge
 c

ha
nn

el
s

(e
.g

., 
S

IH
P

 #
 -

31
26

8)
, 

or
 t

ha
t 

th
es

e 
se

di
m

en
ts

 f
or

m
ed

 n
at

ur
al

ly
 i

n 
vo

lc
an

ic
 a

sh
. 

T
he

 K
a 

L
ae

 v
ic

in
it

y 
is

 k
no

w
n 

to
 c

on
ta

in
 a

re
as

 

is
 u

nc
le

ar
 w

hy
 th

e 
U

S
D

A
 s

oi
l s

ur
ve

ys
 w

ou
ld

 n
ot

 h
av

e 
no

te
d 

it
s 

pr
es

en
ce

 i
n 

th
is

 a
re

a.

S
ed

im
en

ts
 e

xp
os

ed
 d

ur
in

g 
ex

ca
va

ti
on

 o
f 

T
T

s 
-1

2
14

 i
n 

th
e 

pr
op

os
ed

 p
um

p 
st

at
io

n 
po

rt
io

n 
of

 
th

e 
pr

oj
ec

t 
ar

ea
 m

au
ka

se
di

m
en

t t
yp

e 
fo

r 
th

is
 a

re
a 

(N
aa

le
hu

 s
il

ty
 c

la
y 

lo
am

; s
ee

 S
ec

ti
on

 1
.3

.1
an

d 
F

ig
ur

e 
9)

.



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

60
   

F
ig

ur
e 

47
. A

er
ia

l p
ho

to
gr

ap
h 

(E
S

R
I 

20
17

 a
nd

 2
01

8)
 s

ho
w

in
g 

th
e 

lo
ca

ti
on

s 
of

 m
ec

ha
ni

ca
l t

es
t 

tr
en

ch
es

 (
T

T
) 

an
d 

m
an

ua
l t

es
t u

ni
ts

 (
T

U
) 

th
ro

ug
ho

ut
 th

e 
pr

oj
ec

t a
re

a 

 
 

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

61
  

4.
2.

1.
1 

T
es

t T
re

nc
h 

1 
(T

T
-1

) 

T
es

t T
re

nc
h 

1 
(T

T
-1

) 
w

as
 lo

ca
te

d 
in

 th
e 

no
rt

he
rn

 p
or

tio
n 

of
 th

e 
pr

op
os

ed
 tr

ea
tm

en
t f

ac
il

it
y 

si
te

 
w

he
re

 a
 d

is
po

sa
l g

ro
ve

 is
 p

la
nn

ed
 fo

r d
ev

el
op

m
en

t (
se

e 
F

ig
ur

e 
10

 a
nd

 F
ig

ur
e 

47
).

 F
ig

ur
e 

48
 s

ho
w

s 
T

T
-1

 m
ar

ke
d 

ou
t w

ith
 o

ra
ng

e 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n.
 T

T
-1

 m
ea

su
re

d 
ap

pr
ox

im
at

el
y 

5m
 

lo
ng

 b
y 

1 
m

 w
id

e.
 I

t 
w

as
 e

xc
av

at
ed

 t
o 

a 
m

ax
im

um
 d

ep
th

 o
f 

26
2 

cm
bs

 t
hr

ou
gh

 o
ne

 l
ay

er
 o

f 
ye

ll
ow

is
h 

br
ow

n 
si

lt
y 

cl
ay

 l
oa

m
 (

S
tr

at
um

 I
) 

an
d 

te
rm

in
at

ed
 a

t 
th

e 
ph

ys
ic

al
 l

im
it

at
io

ns
 o

f 
th

e 
ex

ca
va

to
r 

(F
ig

ur
e 

49
 th

ro
ug

h 
Fi

gu
re

 5
1 

an
d 

T
ab

le
 5

).
 N

o 
su

bs
ur

fa
ce

 f
ea

tu
re

s 
or

 c
ul

tu
ra

l m
at

er
ia

ls
 

w
er

e 
ob

se
rv

ed
 w

ith
in

 T
T

-1
. M

od
er

n 
ru

bb
is

h 
is

 s
ca

tt
er

ed
 a

cr
os

s 
th

e 
gr

ou
nd

 s
ur

fa
ce

 in
 p

ro
xi

m
it

y 
to

 
T

T
-1

, m
os

t l
ik

el
y 

w
as

ho
ut

 f
ro

m
 th

e 
ne

ar
by

 d
ra

in
ag

e 
ch

an
ne

l (
-3

12
68

).
  

T
he

 s
ed

im
en

ts
 e

nc
ou

nt
er

ed
 a

t T
T

-1
 d

o 
no

t a
pp

ea
r t

o 
re

fl
ec

t t
he

 n
at

ur
al

 P
un

al
uu

 e
xt

re
m

el
y 

ro
ck

y 
pe

at
, 6

 to
 2

0 
pe

rc
en

t s
lo

pe
s 

(r
P

Y
D

) 
so

il
 ty

pe
 a

nt
ic

ip
at

ed
 in

 th
is

 a
re

a 
(s

ee
 S

ec
ti

on
 1

.3
.1

 a
nd

 F
ig

ur
e 

9)
. 

S
at

o 
et

 a
l. 

(1
97

3:
48

) 
de

sc
ri

be
 t

he
se

 a
s 

th
in

 s
oi

ls
 w

ith
 d

ar
k-

co
lo

re
d 

pe
at

 c
ha

ra
ct

er
is

ti
cs

; 
th

e 
re

pr
es

en
ta

ti
ve

 p
ro

fi
le

 in
fo

rm
at

io
n 

pr
ov

id
ed

 b
y 

S
at

o 
et

 a
l. 

(1
97

3:
49

) 
de

sc
ri

be
 a

 la
ye

r 
of

 b
la

ck
 p

ea
t 

on
ly

 4
 i

nc
he

s 
th

ic
k 

at
op

 b
ed

ro
ck

. 
W

hi
le

 w
e 

ca
n 

ex
pe

ct
 t

o 
se

e 
so

m
e 

de
vi

at
io

n 
in

 
pr

of
il

e 
ch

ar
ac

te
ri

st
ic

s 
w

it
hi

n 
a 

gi
ve

n 
so

il
 t

yp
e,

 t
he

 T
T

-1
 p

ro
fi

le
 i

s 
qu

it
e 

di
ff

er
en

t. 
H

er
e 

w
e 

se
e 

a 
de

ep
, 

ye
ll

ow
is

h 
br

ow
n 

si
lt

y 
cl

ay
 l

oa
m

. 
T

he
 d

ev
ia

nc
e 

in
 s

oi
l 

ch
ar

ac
te

ri
st

ic
s 

m
ay

 b
e 

du
e 

to
 p

ri
or

 
ag

ri
cu

lt
ur

al
 u

se
 o

f 
th

e 
ar

ea
 a

nd
/o

r 
it

s 
lo

ca
ti

on
 a

dj
ac

en
t 

to
 a

n 
ex

is
ti

ng
 d

ra
in

ag
e 

ch
an

ne
l, 

w
he

re
 

ov
er

fl
ow

 s
ed

im
en

ts
 m

ay
 h

av
e 

ac
cu

m
ul

at
ed

 o
ve

r 
ti

m
e.

 E
vi

de
nc

e 
of

 t
he

 f
or

m
er

 i
nt

er
pr

et
at

io
n 

is
 

fo
un

d 
in

 t
he

 p
re

se
nc

e 
of

 t
he

 s
ca

tt
er

ed
 m

od
er

n 
tr

as
h 

on
 t

he
 g

ro
un

d 
su

rr
ou

nd
in

g 
th

e 
tr

en
ch

. 
A

lt
er

na
tiv

el
y,

 t
he

se
 s

ed
im

en
ts

 m
ay

 
th

e 
K

a 
L

ae
 a

re
a.

  

 

 

F
ig

ur
e 

48
. P

ho
to

gr
ap

h 
of

 T
T

-1
 m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n;
 v

ie
w

 to
 e

as
t



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

62
  

 

F
ig

ur
e 

49
. P

ho
to

gr
ap

h 
of

 T
T

-1
 p

os
t-

ex
ca

va
ti

on
; v

ie
w

 to
 n

or
th

w
es

t 

 

F
ig

ur
e 

50
. P

ho
to

gr
ap

h 
of

 T
T

-1
 e

as
t s

id
ew

al
l p

ro
fi

le
; v

ie
w

 to
 e

as
t 

 

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

63
   

F
ig

ur
e 

51
. P

ro
fi

le
 o

f 
T

T
-1

 e
as

t s
id

ew
al

l 

T
ab

le
 5

. T
T

-1
 S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

ti
on

 

S
tr

at
u

m
 

D
ep

th
 

(c
m

b
s)

 
D

es
cr

ip
ti

on
 o

f 
S

ed
im

en
t 

I 
0-

26
2 

10
Y

R
, 5

/6
, y

el
lo

w
is

h 
br

ow
n;

 s
il

ty
 c

la
y 

lo
am

; f
in

e,
 g

ra
nu

la
r 

st
ru

ct
ur

e;
 

m
oi

st
, v

er
y 

fr
ia

bl
e 

co
ns

is
te

nc
e;

 w
ea

k 
ce

m
en

ta
ti

on
; n

on
 p

la
st

ic
; 

te
rr

ig
en

ou
s;

 lo
w

er
 b

ou
nd

ar
y 

no
t e

xp
os

ed
; f

ew
, f

in
e 

ro
ot

s;
 n

o 
cu

lt
ur

al
 

m
at

er
ia

l p
re

se
nt

 



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

64
  

4.
2.

1.
2 

T
es

t T
re

nc
h 

2 
(T

T
-2

) 

T
es

t T
re

nc
h 

2 
(T

T
-2

) 
w

as
 lo

ca
te

d 
in

 th
e 

no
rt

he
rn

 p
or

ti
on

 o
f 

th
e 

pr
op

os
ed

 tr
ea

tm
en

t f
ac

il
it

y 
si

te
 

w
he

re
 a

 d
is

po
sa

l g
ro

ve
 is

 p
la

nn
ed

 fo
r d

ev
el

op
m

en
t (

se
e 

Fi
gu

re
 1

0 
an

d 
F

ig
ur

e 
47

).
 F

ig
ur

e 
52

  s
ho

w
s 

T
T

-2
 m

ar
ke

d 
ou

t w
ith

 o
ra

ng
e 

fl
ag

gi
ng

 ta
pe

 p
ri

or
 to

 e
xc

av
at

io
n.

 T
T

-2
 m

ea
su

re
d 

ap
pr

ox
im

at
el

y 
5m

 
lo

ng
 b

y 
1 

m
 w

id
e.

 I
t 

w
as

 e
xc

av
at

ed
 t

o 
a 

m
ax

im
um

 d
ep

th
 o

f 
18

0 
cm

bs
 t

hr
ou

gh
 t

hr
ee

 l
ay

er
s 

pf
 

ye
ll

ow
is

h 
br

ow
n 

si
lty

 c
la

y 
lo

am
 (

S
tr

at
a 

I,
 I

I 
an

d 
II

I)
 a

nd
 o

ne
 l

ay
er

 o
f 

po
te

nt
ia

l 
P

un
al

uu
 s

er
ie

s 
se

di
m

en
t 

(S
tr

at
um

 I
V

),
 a

nd
 t

er
m

in
at

ed
 a

t 
ba

sa
lt

 b
ed

ro
ck

 (
F

ig
ur

e 
53

 th
ro

ug
h 

F
ig

ur
e 

55
 a

nd
 T

ab
le

 
6)

. N
o 

su
bs

ur
fa

ce
 f

ea
tu

re
s 

or
 c

ul
tu

ra
l m

at
er

ia
ls

 w
er

e 
ob

se
rv

ed
 w

ith
in

 T
T

-2
. 

T
he

 s
ed

im
en

ts
 e

nc
ou

nt
er

ed
 a

t 
T

T
-2

 a
re

 s
im

il
ar

 t
o 

th
os

e 
ob

se
rv

ed
 a

t 
T

T
-1

, e
xc

ep
t 

fo
r 

th
e 

ba
se

 
(S

tr
at

um
 IV

) l
ay

er
 o

f d
ar

ke
r s

il
t l

oa
m

 th
at

 m
ay

 re
pr

es
en

t a
 fo

rm
 o

f n
at

ur
al

 P
un

al
uu

 s
er

ie
s 

se
di

m
en

t. 
S

tr
at

a 
I 

an
d 

II
I 

ex
hi

bi
t 

es
se

nt
ia

ll
y 

id
en

ti
ca

l 
ch

ar
ac

te
ri

st
ic

s,
 

po
te

nt
ia

ll
y 

si
gn

if
yi

ng
 

ty
pi

ca
l 

se
di

m
en

ta
ry

 a
cc

um
ul

at
io

n 
in

te
rr

up
te

d 
by

 a
 s

ig
ni

fi
ca

nt
 f

lo
od

in
g 

ev
en

t 
(g

ra
ve

ll
y 

S
tr

at
um

 I
I)

. I
f 

th
e 

S
tr

at
a 

I 
an

d 
II

I 
se

di
m

en
ts

 a
re

 in
 f

ac
t P

ah
al

a 
A

sh
, t

he
ir

 r
el

at
io

ns
hi

p 
to

 S
tr

at
um

 I
I 

is
 u

nc
le

ar
. 

 

 

F
ig

ur
e 

52
. P

ho
to

gr
ap

h 
of

 T
T

-2
 m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n;
 v

ie
w

 to
 

so
ut

hw
es

t

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

65
  

 

F
ig

ur
e 

53
. P

ho
to

gr
ap

h 
of

 T
T

-2
 p

os
t-

ex
ca

va
ti

on
; v

ie
w

 to
 s

ou
th

ea
st

 

 

F
ig

ur
e 

54
. P

ho
to

gr
ap

h 
of

 T
T

-2
 e

as
t s

id
ew

al
l p

ro
fi

le
; v

ie
w

 to
 e

as
t



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

66
   

F
ig

ur
e 

55
. P

ro
fi

le
 o

f 
T

T
-2

 e
as

t s
id

ew
al

l 

T
ab

le
 6

. T
T

-2
 S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

ti
on

  

S
tr

at
u

m
 

D
ep

th
 

(c
m

b
s)

 
D

es
cr

ip
ti

on
 o

f 
S

ed
im

en
t 

I 
0-

45
 

10
Y

R
 4

/4
, d

ar
k 

ye
ll

ow
is

h 
br

ow
n;

 s
il

ty
 c

la
y 

lo
am

; f
in

e,
 g

ra
nu

la
r 

st
ru

ct
ur

e;
 m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; n
on

 p
la

st
ic

; 
te

rr
ig

en
ou

s;
 c

le
ar

, s
m

oo
th

 lo
w

er
 b

ou
nd

ar
y;

 f
in

e 
to

 m
ed

iu
m

 r
oo

ts
 

co
m

m
on

; n
o 

cu
lt

ur
al

 m
at

er
ia

l p
re

se
nt

 

II
 

45
-5

2 
10

Y
R

 5
/6

, y
el

lo
w

is
h 

br
ow

n;
 e

xt
re

m
el

y 
gr

av
el

y 
si

lt
y 

cl
ay

 lo
am

; f
in

e,
 

gr
an

ul
ar

 s
tr

uc
tu

re
; m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; 
no

n 
pl

as
ti

c;
 te

rr
ig

en
ou

s;
 c

le
ar

, s
m

oo
th

 lo
w

er
 b

ou
nd

ar
y;

 n
o 

ro
ot

s 
ob

se
rv

ed
; n

o 
cu

ltu
ra

l m
at

er
ia

l p
re

se
nt

 

II
I 

50
-1

80
 

10
Y

R
 4

/4
, d

ar
k 

ye
ll

ow
is

h 
br

ow
n;

 s
il

ty
 c

la
y 

lo
am

; 
fi

ne
, g

ra
nu

la
r 

st
ru

ct
ur

e;
 m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; n
on

 p
la

st
ic

; 
te

rr
ig

en
ou

s;
 c

le
ar

, s
m

oo
th

 lo
w

er
 b

ou
nd

ar
y,

 te
rm

in
at

in
g 

in
 n

or
th

er
n 

en
d 

of
 tr

en
ch

 o
n 

be
dr

oc
k;

 n
o 

ro
ot

s 
ob

se
rv

ed
; n

o 
cu

lt
ur

al
 m

at
er

ia
l p

re
se

nt
 

IV
 

16
5-

18
0 

10
Y

R
 4

/2
, d

ar
k 

gr
ay

is
h 

br
ow

n;
 s

il
ty

 lo
am

; f
in

e,
 g

ra
nu

la
r 

st
ru

ct
ur

e;
 

m
oi

st
, v

er
y 

fr
ia

bl
e 

co
ns

is
te

nc
e;

 w
ea

k 
ce

m
en

ta
ti

on
; 

no
n 

pl
as

tic
; 

te
rr

ig
en

ou
s;

 a
br

up
t, 

sm
oo

th
 lo

w
er

 b
ou

nd
ar

y,
 te

rm
in

at
in

g 
at

 b
ed

ro
ck

; n
o 

ro
ot

s 
ob

se
rv

ed
; n

o 
cu

lt
ur

al
 m

at
er

ia
l p

re
se

nt
 

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

67
  

4.
2.

1.
3 

T
es

t T
re

nc
h 

3 
(T

T
-3

) 
 

T
es

t T
re

nc
h 

3 
(T

T
-3

) 
w

as
 lo

ca
te

d 
ne

ar
 th

e 
ce

nt
ra

l p
or

ti
on

 o
f 

th
e 

pr
op

os
ed

 tr
ea

tm
en

t f
ac

il
ity

 s
it

e 
w

he
re

 a
 d

is
po

sa
l g

ro
ve

 is
 p

la
nn

ed
 fo

r d
ev

el
op

m
en

t (
se

e 
F

ig
ur

e 
10

 a
nd

 F
ig

ur
e 

47
).

 F
ig

ur
e 

56
 s

ho
w

s 
T

T
-3

 m
ar

ke
d 

ou
t w

ith
 o

ra
ng

e 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n.
 T

T
-3

 m
ea

su
re

d 
ap

pr
ox

im
at

el
y 

5m
 

lo
ng

 b
y 

1 
m

 w
id

e.
 I

t 
w

as
 e

xc
av

at
ed

 t
o 

a 
m

ax
im

um
 d

ep
th

 o
f 

12
0 

cm
bs

 t
hr

ou
gh

 t
w

o 
la

ye
rs

 o
f 

ye
ll

ow
is

h 
br

ow
n 

si
lt

y 
cl

ay
 l

oa
m

 (
St

ra
ta

 I
 a

nd
 I

I)
 a

nd
 t

er
m

in
at

ed
 a

t 
ba

sa
lt

 b
ed

ro
ck

 (
F

ig
ur

e 
57

 
th

ro
ug

h 
Fi

gu
re

 5
9 

an
d 

T
ab

le
 7

).
 N

o 
ch

ar
co

al
 o

r 
cu

lt
ur

al
 m

at
er

ia
ls

 w
er

e 
ob

se
rv

ed
 w

it
hi

n 
T

T
-3

. 

T
he

 s
ed

im
en

ts
 o

bs
er

ve
d 

at
 T

T
-3

 a
re

 s
im

il
ar

 to
 th

os
e 

ob
se

rv
ed

 a
t 

T
T

s 
-1

 a
nd

 -
2 

in
 th

e 
vi

ci
ni

ty
, 

po
te

nt
ia

lly
 

re
pr

es
en

ti
ng

 
se

di
m

en
t 

ac
cu

m
ul

at
io

n 
fr

om
 

dr
ai

na
ge

 
ru

no
ff

 
or

 
w

it
h 

P
ah

al
a 

A
sh

 
de

po
si

ti
on

(s
).

 

 

 

F
ig

ur
e 

56
. P

ho
to

gr
ap

h 
of

 T
T

-3
 m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n;
 v

ie
w

 to
 n

or
th



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

68
  

 

F
ig

ur
e 

57
. P

ho
to

gr
ap

h 
of

 T
T

-3
 p

os
t-

ex
ca

va
ti

on
; v

ie
w

 to
 n

or
th

ea
st

 

 

F
ig

ur
e 

58
. P

ho
to

gr
ap

h 
of

 T
T

-3
 n

or
th

 s
id

ew
al

l p
ro

fi
le

; v
ie

w
 to

 n
or

th

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

69
   

F
ig

ur
e 

59
. P

ro
fi

le
 o

f 
T

T
-3

 n
or

th
 s

id
ew

al
l 

T
ab

le
 7

. T
T

-3
 S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

ti
on

  

S
tr

at
u

m
 

D
ep

th
 

(c
m

b
s)

 
D

es
cr

ip
ti

on
 o

f 
S

ed
im

en
t 

I 
0-

13
8 

10
Y

R
 5

/8
, y

el
lo

w
is

h 
br

ow
n;

 f
in

e,
 g

ra
nu

la
r 

st
ru

ct
ur

e;
 m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; n
on

 p
la

st
ic

; t
er

ri
ge

no
us

; c
le

ar
, w

av
y 

lo
w

er
 b

ou
nd

ar
y;

 n
o 

ro
ot

s 
ob

se
rv

ed
; n

o 
cu

ltu
ra

l m
at

er
ia

l p
re

se
nt

 

II
 

90
-1

20
 

10
Y

R
 4

/4
, d

ar
k 

ye
ll

ow
is

h 
br

ow
n;

 s
il

ty
 c

la
y 

lo
am

; 
fi

ne
, g

ra
nu

la
r 

st
ru

ct
ur

e;
 m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; n
on

 p
la

st
ic

; 
te

rr
ig

en
ou

s;
 a

br
up

t, 
sm

oo
th

 lo
w

er
 b

ou
nd

ar
y,

 te
rm

in
at

in
g 

at
 b

ed
ro

ck
; n

o 
ro

ot
s 

ob
se

rv
ed

; n
o 

cu
lt

ur
al

 m
at

er
ia

l p
re

se
nt

 
 



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

70
  

4.
2.

1.
4 

T
es

t T
re

nc
h 

4 
(T

T
-4

) 

T
es

t T
re

nc
h 

4 
(T

T
-4

) 
w

as
 lo

ca
te

d 
ne

ar
 th

e 
ce

nt
ra

l p
or

ti
on

 o
f 

th
e 

pr
op

os
ed

 tr
ea

tm
en

t f
ac

il
ity

 s
it

e 
w

he
re

 a
 d

is
po

sa
l g

ro
ve

 is
 p

la
nn

ed
 fo

r d
ev

el
op

m
en

t (
se

e 
F

ig
ur

e 
10

 a
nd

 F
ig

ur
e 

47
).

 F
ig

ur
e 

60
 s

ho
w

s 
T

T
-4

 m
ar

ke
d 

ou
t w

ith
 o

ra
ng

e 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n.
 T

T
-4

 m
ea

su
re

d 
ap

pr
ox

im
at

el
y 

5m
 

lo
ng

 b
y 

1 
m

 w
id

e.
 I

t 
w

as
 e

xc
av

at
ed

 t
o 

a 
m

ax
im

um
 d

ep
th

 o
f 

10
0 

cm
bs

 t
hr

ou
gh

 t
w

o 
la

ye
rs

 o
f 

ye
ll

ow
is

h 
br

ow
n 

si
lt

y 
cl

ay
 l

oa
m

 (
S

tr
at

a 
I 

an
d 

II
) 

an
d 

te
rm

in
at

ed
 a

t 
ba

sa
lt

 b
ed

ro
ck

 (
F

ig
ur

e 
61

 
th

ro
ug

h 
F

ig
ur

e 
63

 a
nd

 T
ab

le
 8

).
 N

o 
su

bs
ur

fa
ce

 fe
at

ur
es

 o
r c

ul
tu

ra
l m

at
er

ia
ls

 w
er

e 
ob

se
rv

ed
 w

it
hi

n 
T

T
-4

. 

T
he

 s
ed

im
en

ts
 o

bs
er

ve
d 

at
 T

T
-4

 a
re

 s
im

il
ar

 t
o 

th
os

e 
ob

se
rv

ed
 a

t 
T

T
s 

-1
3 

in
 t

he
 v

ic
in

it
y,

 
po

te
nt

ia
lly

 
re

pr
es

en
ti

ng
 

se
di

m
en

t 
ac

cu
m

ul
at

io
n 

fr
om

 
dr

ai
na

ge
 

ru
no

ff
 

or
 

w
it

h 
P

ah
al

a 
A

sh
 

de
po

si
ti

on
(s

).
 

 

 

F
ig

ur
e 

60
. P

ho
to

gr
ap

h 
of

 T
T

-4
 m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n;
 v

ie
w

 to
 n

or
th

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

71
  

 

F
ig

ur
e 

61
. P

ho
to

gr
ap

h 
of

 T
T

-4
 p

os
t-

ex
ca

va
ti

on
; v

ie
w

 to
 n

or
th

w
es

t 

 

F
ig

ur
e 

62
. P

ho
to

gr
ap

h 
of

 T
T

-4
 n

or
th

 s
id

ew
al

l, 
vi

ew
 to

 th
e 

no
rt

h



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

72
   

F
ig

ur
e 

63
. P

ro
fi

le
 o

f 
T

T
-4

 n
or

th
 s

id
ew

al
l 

T
ab

le
 8

. T
T

-4
 S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

ti
on

  

S
tr

at
u

m
 

D
ep

th
 

(c
m

b
s)

 
D

es
cr

ip
ti

on
 o

f 
S

ed
im

en
t 

I 
0-

90
 

10
 Y

R
 5

/6
, y

el
lo

w
is

h 
br

ow
n;

 s
il

ty
 c

la
y 

lo
am

; 
fi

ne
, g

ra
nu

la
r 

st
ru

ct
ur

e;
 

m
oi

st
, v

er
y 

fr
ia

bl
e 

co
ns

is
te

nc
e;

 w
ea

k 
ce

m
en

ta
ti

on
; n

on
 p

la
st

ic
; 

te
rr

ig
en

ou
s;

 c
le

ar
, w

av
y 

lo
w

er
 b

ou
nd

ar
y;

 m
an

y,
 f

in
e 

ro
ot

s;
 n

o 
cu

lt
ur

al
 

m
at

er
ia

l p
re

se
nt

 

II
 

40
-1

00
 

10
Y

R
 3

/4
, d

ar
k 

ye
ll

ow
is

h 
br

ow
n;

 s
il

ty
 c

la
y 

lo
am

; 
fi

ne
, g

ra
nu

la
r 

st
ru

ct
ur

e;
 m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; n
on

 p
la

st
ic

; 
te

rr
ig

en
ou

s;
 a

br
up

t, 
sm

oo
th

 lo
w

er
 b

ou
nd

ar
y,

 te
rm

in
at

in
g 

at
 b

ed
ro

ck
; 

fe
w

, f
in

e 
ro

ot
s;

 n
o 

cu
lt

ur
al

 m
at

er
ia

l p
re

se
nt

 
  

 
 

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

73
  

4.
2.

1.
5 

T
es

t T
re

nc
h 

5 
(T

T
-5

) 

T
es

t 
T

re
nc

h 
5 

(T
T

-5
) 

w
as

 l
oc

at
ed

 i
n 

th
e 

no
rt

he
rn

-c
en

tr
al

 p
or

tio
n 

of
 t

he
 p

ro
po

se
d 

tr
ea

tm
en

t 
fa

ci
li

ty
 s

it
e 

w
he

re
 th

e 
dr

ai
na

ge
 c

ha
nn

el
 re

al
ig

nm
en

t i
s 

pl
an

ne
d 

fo
r d

ev
el

op
m

en
t (

se
e 

Fi
gu

re
 1

0 
an

d 
F

ig
ur

e 
47

).
 F

ig
ur

e 
64

 s
ho

w
s 

T
T

-5
 m

ar
ke

d 
ou

t 
w

it
h 

or
an

ge
 f

la
gg

in
g 

ta
pe

 p
ri

or
 t

o 
ex

ca
va

tio
n.

 T
T

-
5 

m
ea

su
re

d 
ap

pr
ox

im
at

el
y 

5 
m

 l
on

g 
by

 1
 m

 w
id

e.
 I

t 
w

as
 e

xc
av

at
ed

 t
o 

a 
m

ax
im

um
 d

ep
th

 o
f 

50
 

cm
bs

 t
hr

ou
gh

 a
 s

in
gl

e 
la

ye
r 

of
 d

ar
k 

ye
llo

w
is

h 
br

ow
n 

si
lty

 c
la

y 
lo

am
 (

S
tr

at
a 

I)
 a

nd
 t

er
m

in
at

ed
 a

t 
ba

sa
lt 

be
dr

oc
k 

(F
ig

ur
e 

65
 t

hr
ou

gh
 F

ig
ur

e 
67

 a
nd

 T
ab

le
 9

).
 N

o 
su

bs
ur

fa
ce

 f
ea

tu
re

s 
or

 c
ul

tu
ra

l 
m

at
er

ia
ls

 w
er

e 
ob

se
rv

ed
 w

it
hi

n 
T

T
-5

. 

T
he

 s
ed

im
en

ts
 o

bs
er

ve
d 

at
 T

T
-5

 a
re

 s
im

il
ar

 to
 th

os
e 

ob
se

rv
ed

 a
t T

T
s 

-1
4 

in
 th

e 
vi

ci
ni

ty
. W

hi
le

 
th

e 
se

di
m

en
t p

ro
fi

le
 is

 c
on

si
de

ra
bl

y 
sh

al
lo

w
er

, i
t l

ac
ks

 th
e 

da
rk

er
-c

ol
or

ed
 p

ea
t a

tt
ri

bu
te

s 
as

so
ci

at
ed

 
w

it
h 

th
e 

K
ai

m
u 

an
d 

P
un

al
uu

 s
er

ie
s 

se
di

m
en

ts
 u

nd
er

st
oo

d 
to

 c
ha

ra
ct

er
iz

e 
th

is
 a

re
a 

(s
ee

 S
ec

ti
on

 
1.

3.
1 

an
d 

F
ig

ur
e 

9)
. 

T
he

 s
ed

im
en

ts
 a

t 
T

T
-5

 a
re

 t
he

re
fo

re
 a

ss
es

se
d 

as
 p

ot
en

ti
al

ly
 r

ep
re

se
nt

in
g 

se
di

m
en

t a
cc

um
ul

at
io

n 
fr

om
 d

ra
in

ag
e 

ru
no

ff
 o

r 
w

it
h 

P
ah

al
a 

A
sh

 d
ep

os
it

io
n(

s)
. 

 

 

F
ig

ur
e 

64
. P

ho
to

gr
ap

h 
of

 T
T

-5
 m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n,
 v

ie
w

 to
 w

es
t 

 



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

74
  

 

F
ig

ur
e 

65
. P

ho
to

gr
ap

h 
of

 T
T

-5
 p

os
t e

xc
av

at
io

n;
 v

ie
w

 to
 th

e 
no

rt
hw

es
t 

 

F
ig

ur
e 

66
. P

ho
to

gr
ap

h 
of

 T
T

-5
 w

es
t s

id
ew

al
l, 

vi
ew

 to
 w

es
t

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

75
   

F
ig

ur
e 

67
. P

ro
fi

le
 o

f 
T

T
-5

 w
es

t s
id

ew
al

l 
 

T
ab

le
 9

. T
T

-5
 S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

ti
on

  

S
tr

at
u

m
 

D
ep

th
 

(c
m

b
s)

 
D

es
cr

ip
ti

on
 o

f 
S

ed
im

en
t 

I 
0-

50
 

10
Y

R
 4

/4
, d

ar
k 

ye
ll

ow
is

h 
br

ow
n;

 s
il

ty
 c

la
y 

lo
am

; 
fi

ne
, g

ra
nu

la
r 

st
ru

ct
ur

e;
 m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; n
on

 p
la

st
ic

; 
te

rr
ig

en
ou

s;
 a

br
up

t, 
sm

oo
th

 lo
w

er
 b

ou
nd

ar
y,

 te
rm

in
at

in
g 

at
 b

ed
ro

ck
; 

m
an

y,
 f

in
e/

m
ed

iu
m

 r
oo

ts
; n

o 
cu

lt
ur

al
 m

at
er

ia
l 

pr
es

en
t 

  

 
 



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

76
  

4.
2.

1.
6 

T
es

t T
re

nc
h 

6 
(T

T
-6

) 

T
es

t 
T

re
nc

h 
6 

(T
T

-6
) 

w
as

 l
oc

at
ed

 i
n 

th
e 

ea
st

er
n 

po
rt

io
n 

of
 t

he
 p

ro
po

se
d 

tr
ea

tm
en

t 
fa

ci
li

ty
 s

it
e 

w
he

re
 th

e 
re

al
ig

ne
d 

dr
ai

na
ge

 c
ha

nn
el

 o
ut

le
t i

s 
pl

an
ne

d 
fo

r 
de

ve
lo

pm
en

t (
se

e 
F

ig
ur

e 
10

 a
nd

 F
ig

ur
e 

47
).

 F
ig

ur
e 

68
 s

ho
w

s 
T

T
-6

 m
ar

ke
d 

ou
t 

w
it

h 
or

an
ge

 f
la

gg
in

g 
ta

pe
 p

ri
or

 t
o 

ex
ca

va
ti

on
. 

T
T

-6
 

m
ea

su
re

d 
ap

pr
ox

im
at

el
y 

5 
m

 lo
ng

 b
y 

1 
m

 w
id

e.
 I

t w
as

 e
xc

av
at

ed
 to

 a
 m

ax
im

um
 d

ep
th

 o
f 

90
 c

m
bs

 
th

ro
ug

h 
on

e 
la

ye
r o

f 
da

rk
 y

el
lo

w
is

h 
br

ow
n 

si
lt

y 
cl

ay
 lo

am
 (

S
tr

at
um

 I
) a

nd
 o

ne
 la

ye
r o

f 
da

rk
 b

ro
w

n 
si

lt
 l

oa
m

 (
St

ra
tu

m
 I

I)
 a

nd
 t

er
m

in
at

ed
 a

t 
ba

sa
lt

 b
ed

ro
ck

 (
Fi

gu
re

 6
9 

th
ro

ug
h 

F
ig

ur
e 

71
 a

nd
 T

ab
le

 
10

).
 N

o 
su

bs
ur

fa
ce

 f
ea

tu
re

s 
or

 c
ul

tu
ra

l m
at

er
ia

ls
 w

er
e 

ob
se

rv
ed

 w
it

hi
n 

T
T

-6
.  

T
he

 s
ed

im
en

ts
 o

bs
er

ve
d 

at
 T

T
-6

 a
pp

ea
r 

to
 in

cl
ud

e 
a 

va
ri

at
io

n 
of

 th
e 

ye
ll

ow
is

h 
br

ow
n 

si
lt

y 
cl

ay
 

lo
am

 s
ee

n 
at

 T
T

s 
-1

5 
at

op
 a

 d
ar

ke
r,

 m
or

e 
st

on
y 

si
lt 

lo
am

 th
at

 m
ay

 r
ep

re
se

nt
 a

 f
or

m
 o

f 
th

e 
na

tu
ra

l 
K

ai
m

u 
se

ri
es

 s
oi

ls
 u

nd
er

st
oo

d 
to

 c
ha

ra
ct

er
iz

e 
th

is
 a

re
a 

(s
ee

 S
ec

tio
n 

1.
3.

1 
an

d 
F

ig
ur

e 
9)

.  

 

 

F
ig

ur
e 

68
. P

ho
to

gr
ap

h 
of

 T
T

-6
 m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n;
 v

ie
w

 to
 

so
ut

he
as

t

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

77
  

 

F
ig

ur
e 

69
. P

ho
to

gr
ap

h 
of

 T
T

-6
 p

os
t-

ex
ca

va
ti

on
; v

ie
w

 to
 w

es
t 

 

F
ig

ur
e 

70
. P

ho
to

gr
ap

h 
of

 T
T

-6
 e

as
t s

id
ew

al
l p

ro
fi

le
, v

ie
w

 to
 e

as
t



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

78
   

F
ig

ur
e 

71
. P

ro
fi

le
 o

f 
T

T
-6

 e
as

t s
id

ew
al

l 
 

 T
ab

le
 1

0.
 T

T
-6

 S
tr

at
ig

ra
ph

ic
 D

es
cr

ip
ti

on
  

S
tr

at
u

m
 

D
ep

th
 

(c
m

b
s)

 
D

es
cr

ip
ti

on
 o

f 
S

ed
im

en
t 

I 
0-

40
 

10
Y

R
 4

/4
, d

ar
k 

ye
ll

ow
is

h 
br

ow
n;

 s
to

ny
 s

ilt
y 

cl
ay

 lo
am

; f
in

e,
 g

ra
nu

la
r 

st
ru

ct
ur

e;
 m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; n
on

 p
la

st
ic

; 
te

rr
ig

en
ou

s;
 c

le
ar

, s
m

oo
th

 lo
w

er
 b

ou
nd

ar
y;

 m
an

y,
 v

er
y 

fi
ne

/f
in

e 
ro

ot
s;

 
no

 c
ul

tu
ra

l m
at

er
ia

l p
re

se
nt

 

II
 

40
-9

0 
10

Y
R

 3
/3

, d
ar

k 
br

ow
n;

 e
xt

re
m

el
y 

st
on

y 
si

lt
 lo

am
; f

in
e,

 g
ra

nu
la

r 
st

ru
ct

ur
e;

 m
oi

st
, v

er
y 

fr
ia

bl
e 

co
ns

is
te

nc
e;

 w
ea

k 
ce

m
en

ta
ti

on
; n

on
 p

la
st

ic
; 

te
rr

ig
en

ou
s;

 a
br

up
t, 

w
av

y 
lo

w
er

 b
ou

nd
ar

y,
 te

rm
in

at
in

g 
at

 b
ed

ro
ck

; n
o 

ro
ot

s 
ob

se
rv

ed
; n

o 
cu

lt
ur

al
 m

at
er

ia
l p

re
se

nt
 

  

 
 

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

79
  

4.
2.

1.
7 

T
es

t T
re

nc
h 

7 
(T

T
-7

) 

T
es

t T
re

nc
h 

7 
(T

T
-7

) 
w

as
 lo

ca
te

d 
ne

ar
 th

e 
ce

nt
ra

l p
or

ti
on

 o
f 

th
e 

pr
op

os
ed

 tr
ea

tm
en

t f
ac

il
ity

 s
it

e 
w

he
re

 a
 d

is
po

sa
l g

ro
ve

 is
 p

la
nn

ed
 fo

r d
ev

el
op

m
en

t (
se

e 
F

ig
ur

e 
10

 a
nd

 F
ig

ur
e 

47
).

 F
ig

ur
e 

72
 s

ho
w

s 
T

T
-7

 m
ar

ke
d 

ou
t 

w
ith

 o
ra

ng
e 

fl
ag

gi
ng

 t
ap

e 
pr

io
r 

to
 e

xc
av

at
io

n.
 T

T
-7

 m
ea

su
re

d 
ap

pr
ox

im
at

el
y 

5 
m

 l
on

g 
by

 1
 m

 w
id

e.
 I

t 
w

as
 e

xc
av

at
ed

 t
o 

a 
m

ax
im

um
 d

ep
th

 o
f 

95
 c

m
bs

 t
hr

ou
gh

 t
w

o 
la

ye
rs

 o
f 

ye
ll

ow
is

h 
br

ow
n 

si
lt

y 
cl

ay
 l

oa
m

 (
S

tr
at

a 
I 

an
d 

II
) 

an
d 

on
e 

la
ye

r 
of

 d
ar

k 
gr

ay
is

h 
br

ow
n 

si
lt

 l
oa

m
 

(S
tr

at
um

 I
II

) 
an

d 
te

rm
in

at
ed

 a
t 

ba
sa

lt
 b

ed
ro

ck
 (

F
ig

ur
e 

73
 t

hr
ou

gh
 F

ig
ur

e 
75

 a
nd

 T
ab

le
 1

1)
. 

N
o 

su
bs

ur
fa

ce
 f

ea
tu

re
s 

or
 c

ul
tu

ra
l m

at
er

ia
ls

 w
er

e 
ob

se
rv

ed
 w

it
hi

n 
T

T
-7

. 

T
he

 s
ed

im
en

ts
 o

bs
er

ve
d 

at
 T

T
-7

 a
pp

ea
r 

to
 in

cl
ud

e 
va

ri
at

io
ns

 o
f 

th
e 

ye
ll

ow
is

h 
br

ow
n 

si
lty

 c
la

y 
lo

am
s 

se
en

 a
t T

T
s 

-1
6 

at
op

 a
 d

ar
ke

r,
 m

or
e 

st
on

y 
si

lt
 lo

am
 th

at
 m

ay
 re

pr
es

en
t a

 f
or

m
 o

f 
th

e 
na

tu
ra

l 
P

un
al

uu
 s

er
ie

s 
so

il
s 

un
de

rs
to

od
 to

 c
ha

ra
ct

er
iz

e 
th

is
 a

re
a 

(s
ee

 S
ec

ti
on

 1
.3

.1
 a

nd
 F

ig
ur

e 
9)

. 

 

 

F
ig

ur
e 

72
. P

ho
to

gr
ap

h 
of

 T
T

 7
 m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n;
 v

ie
w

 to
 n

or
th



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

80
  

 

F
ig

ur
e 

73
. P

ho
to

gr
ap

h 
of

 T
T

-7
 p

os
t-

ex
ca

va
ti

on
; v

ie
w

 to
 n

or
th

 

 

F
ig

ur
e 

74
. P

ho
to

gr
ap

h 
of

 T
T

-7
 n

or
th

 s
id

ew
al

l p
ro

fi
le

; v
ie

w
 to

 n
or

th

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

81
   

F
ig

ur
e 

75
. P

ro
fi

le
 o

f 
T

T
-7

 n
or

th
 s

id
ew

al
l 

 

T
ab

le
 1

1.
 T

T
-7

 S
tr

at
ig

ra
ph

ic
 D

es
cr

ip
ti

on
  

S
tr

at
u

m
 

D
ep

th
 

(c
m

b
s)

 
D

es
cr

ip
ti

on
 o

f 
S

ed
im

en
t 

I 
0-

20
 

10
 Y

R
 4

/4
, d

ar
k 

ye
ll

ow
is

h 
br

ow
n;

 s
il

ty
 c

la
y 

lo
am

; f
in

e,
 g

ra
nu

la
r 

st
ru

ct
ur

e;
 m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; n
on

 p
la

st
ic

; 
te

rr
ig

en
ou

s;
 c

le
ar

, s
m

oo
th

 lo
w

er
 b

ou
nd

ar
y;

 f
ew

, f
in

e 
ro

ot
s;

 n
o 

cu
lt

ur
al

 
m

at
er

ia
l p

re
se

nt
 

II
 

20
-8

5 
10

 Y
R

 5
/6

, y
el

lo
w

is
h 

br
ow

n;
 s

il
ty

 c
la

y 
lo

am
; 

fi
ne

, g
ra

nu
la

r 
st

ru
ct

ur
e;

 
m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; 
no

n 
pl

as
ti

c;
 

te
rr

ig
en

ou
s;

 c
le

ar
, s

m
oo

th
 lo

w
er

 b
ou

nd
ar

y;
 n

o 
ro

ot
s 

ob
se

rv
ed

; n
o 

cu
lt

ur
al

 m
at

er
ia

l p
re

se
nt

 

II
I 

80
-9

5 
10

 Y
R

 4
/2

, d
ar

k 
gr

ay
is

h 
br

ow
n;

 e
xt

re
m

el
y 

st
on

y 
si

lt 
lo

am
; 

fi
ne

, g
ra

nu
la

r 
st

ru
ct

ur
e;

 m
oi

st
, v

er
y 

fr
ia

bl
e 

co
ns

is
te

nc
e;

 w
ea

k 
ce

m
en

ta
ti

on
; s

li
gh

tly
 

pl
as

ti
c;

 te
rr

ig
en

ou
s;

 a
br

up
t, 

sm
oo

th
 lo

w
er

 b
ou

nd
ar

y,
 te

rm
in

at
in

g 
at

 
be

dr
oc

k;
 m

an
y,

 f
in

e 
ro

ot
s;

 n
o 

cu
lt

ur
al

 m
at

er
ia

l p
re

se
nt

 
  

 
 



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

82
  

4.
2.

1.
8 

T
es

t T
re

nc
h 

8 
(T

T
-8

) 

T
es

t 
T

re
nc

h 
8 

(T
T

-8
) 

w
as

 l
oc

at
ed

 i
n 

th
e 

so
ut

he
rn

-c
en

tr
al

 p
or

tio
n 

of
 t

he
 p

ro
po

se
d 

tr
ea

tm
en

t 
fa

ci
li

ty
 s

it
e 

w
he

re
 a

 w
et

la
nd

 a
nd

 o
pe

ra
ti

on
s 

bu
il

di
ng

s 
ar

e 
pl

an
ne

d 
fo

r 
de

ve
lo

pm
en

t (
se

e 
F

ig
ur

e 
10

 
an

d 
F

ig
ur

e 
47

).
 F

ig
ur

e 
76

 s
ho

w
s 

T
T

-8
 m

ar
ke

d 
ou

t w
ith

 o
ra

ng
e 

fl
ag

gi
ng

 ta
pe

 p
ri

or
 to

 e
xc

av
at

io
n.

 
T

T
-8

 m
ea

su
re

d 
ap

pr
ox

im
at

el
y 

5 
m

 lo
ng

 b
y 

1 
m

 w
id

e.
 I

t w
as

 e
xc

av
at

ed
 to

 a
 m

ax
im

um
 d

ep
th

 o
f 

90
 

cm
bs

 th
ro

ug
h 

to
 la

ye
rs

 o
f 

si
lt

y 
cl

ay
 lo

am
 (

St
ra

ta
 I

 a
nd

 I
I)

 a
nd

 te
rm

in
at

ed
 a

t b
as

al
t b

ed
ro

ck
 (

Fi
gu

re
 

77
 t

hr
ou

gh
 F

ig
ur

e 
79

 a
nd

 T
ab

le
 1

2)
. 

N
o 

su
bs

ur
fa

ce
 f

ea
tu

re
s 

or
 c

ul
tu

ra
l 

m
at

er
ia

ls
 w

er
e 

ob
se

rv
ed

 
w

it
hi

n 
T

T
-8

. 

T
he

 s
ed

im
en

ts
 o

bs
er

ve
d 

at
 T

T
-8

 a
re

 s
im

il
ar

 t
o 

th
os

e 
ob

se
rv

ed
 a

t 
T

T
s 

-1
7 

in
 t

he
 v

ic
in

it
y,

 
po

te
nt

ia
lly

 
re

pr
es

en
ti

ng
 

se
di

m
en

t 
ac

cu
m

ul
at

io
n 

fr
om

 
dr

ai
na

ge
 

ru
no

ff
 

or
 

w
it

h 
P

ah
al

a 
A

sh
 

de
po

si
ti

on
(s

).
 

 

 

F
ig

ur
e 

76
. P

ho
to

gr
ap

h 
of

 T
T

-8
 m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n;
 v

ie
w

 to
 w

es
t

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

83
  

 

F
ig

ur
e 

77
. P

ho
to

gr
ap

h 
of

 T
T

-8
 p

os
t-

ex
ca

va
ti

on
; v

ie
w

 to
 w

es
t 

 

F
ig

ur
e 

78
. P

ho
to

gr
ap

h 
of

 T
T

-8
 e

as
t s

id
ew

al
l p

ro
fi

le
; v

ie
w

 to
 e

as
t



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

84
   

F
ig

ur
e 

79
. P

ro
fi

le
 o

f 
T

T
-8

 e
as

t s
id

ew
al

l 

T
ab

le
 1

2.
 T

T
-8

 S
tr

at
ig

ra
ph

ic
 D

es
cr

ip
ti

on
  

S
tr

at
u

m
 

D
ep

th
 

(c
m

b
s)

 
D

es
cr

ip
ti

on
 o

f 
S

ed
im

en
t 

I 
0-

50
 

10
 Y

R
 5

/8
, d

ar
k 

ye
ll

ow
is

h 
br

ow
n;

 s
il

ty
 c

la
y 

lo
am

; 
fi

ne
, g

ra
nu

la
r 

st
ru

ct
ur

e;
 m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; n
on

 p
la

st
ic

; 
te

rr
ig

en
ou

s;
 c

le
ar

, s
m

oo
th

 lo
w

er
 b

ou
nd

ar
y;

 f
ew

, f
in

e 
ro

ot
s;

 n
o 

cu
lt

ur
al

 
m

at
er

ia
l p

re
se

nt
 

II
 

45
-9

5 
10

 Y
R

 4
/3

, b
ro

w
n;

 s
il

ty
 c

la
y 

lo
am

; f
in

e,
 g

ra
nu

la
r 

st
ru

ct
ur

e;
 m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; 
no

n 
pl

as
ti

c;
 te

rr
ig

en
ou

s;
 a

br
up

t, 
w

av
y 

lo
w

er
 b

ou
nd

ar
y,

 te
rm

in
at

in
g 

at
 b

ed
ro

ck
; m

an
y,

 f
in

e 
ro

ot
s;

 n
o 

cu
lt

ur
al

 m
at

er
ia

l p
re

se
nt

 
  

 
 

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

85
  

4.
2.

1.
9 

T
es

t T
re

nc
h 

9 
(T

T
-9

) 

T
es

t 
T

re
nc

h 
9 

(T
T

-9
) 

w
as

 l
oc

at
ed

 i
n 

th
e 

so
ut

he
rn

-c
en

tr
al

 p
or

tio
n 

of
 t

he
 p

ro
po

se
d 

tr
ea

tm
en

t 
fa

ci
li

ty
 s

it
e 

w
he

re
 t

re
at

m
en

t l
ag

oo
ns

 a
re

 p
la

nn
ed

 f
or

 d
ev

el
op

m
en

t 
(s

ee
 F

ig
ur

e 
10

 a
nd

 F
ig

ur
e 

47
).

 
F

ig
ur

e 
80

 s
ho

w
s 

T
T

-9
 m

ar
ke

d 
ou

t 
w

it
h 

or
an

ge
 f

la
gg

in
g 

ta
pe

 p
ri

or
 to

 e
xc

av
at

io
n.

 T
T

-9
 m

ea
su

re
d 

ap
pr

ox
im

at
el

y 
5 

m
 lo

ng
 b

y 
1 

m
 w

id
e.

 I
t w

as
 e

xc
av

at
ed

 to
 a

 m
ax

im
um

 d
ep

th
 o

f 
52

 c
m

bs
 th

ro
ug

h 
a 

si
ng

le
 l

ay
er

 o
f 

da
rk

 y
el

lo
w

is
h 

br
ow

n 
si

lt
y 

cl
ay

 l
oa

m
 (

S
tr

at
a 

I)
 a

nd
 t

er
m

in
at

ed
 a

t 
ba

sa
lt

 b
ed

ro
ck

 
(F

ig
ur

e 
81

 t
hr

ou
gh

 F
ig

ur
e 

83
 a

nd
 T

ab
le

 1
3)

. 
N

o 
ch

ar
co

al
 o

r 
cu

lt
ur

al
 m

at
er

ia
ls

 w
er

e 
ob

se
rv

ed
 

w
it

hi
n 

T
T

-9
. 

T
he

 s
ed

im
en

ts
 o

bs
er

ve
d 

at
 T

T
-9

 a
re

 s
im

il
ar

 t
o 

th
os

e 
ob

se
rv

ed
 a

t 
T

T
s 

-1
8 

in
 t

he
 v

ic
in

it
y,

 
po

te
nt

ia
lly

 
re

pr
es

en
ti

ng
 

se
di

m
en

t 
ac

cu
m

ul
at

io
n 

fr
om

 
dr

ai
na

ge
 

ru
no

ff
 

or
 

w
it

h 
P

ah
al

a 
A

sh
 

de
po

si
ti

on
(s

).
 

 

 

F
ig

ur
e 

80
. P

ho
to

gr
ap

h 
of

 T
T

-9
 m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n;
 v

ie
w

 to
 e

as
t



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

86
  

 

F
ig

ur
e 

81
. P

ho
to

gr
ap

h 
of

 T
T

-9
 p

os
t-

ex
ca

va
ti

on
; v

ie
w

 to
 e

as
t 

 

F
ig

ur
e 

82
. P

ho
to

gr
ap

h 
of

 T
T

-9
 w

es
t s

id
ew

al
l p

ro
fi

le
; v

ie
w

 to
 w

es
t

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

87
   

F
ig

ur
e 

83
. P

ro
fi

le
 o

f 
T

T
-9

 w
es

t s
id

ew
al

l 
 

T
ab

le
 1

3.
 T

T
-9

 S
tr

at
ig

ra
ph

ic
 D

es
cr

ip
ti

on
  

S
tr

at
u

m
 

D
ep

th
 

(c
m

b
s)

 
D

es
cr

ip
ti

on
 o

f 
S

ed
im

en
t 

I 
0-

52
 

10
Y

R
 3

/4
, d

ar
k 

ye
ll

ow
is

h 
br

ow
n;

 s
il

ty
 c

la
y 

lo
am

; 
fi

ne
, g

ra
nu

la
r 

st
ru

ct
ur

e;
 m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; 
no

n 
pl

as
ti

c;
 

te
rr

ig
en

ou
s;

 a
br

up
t, 

w
av

y 
lo

w
er

 b
ou

nd
ar

y;
 f

ew
, v

er
y 

fi
ne

 r
oo

ts
; n

o 
cu

lt
ur

al
 m

at
er

ia
l p

re
se

nt
 

  

 
 



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

88
  

4.
2.

1.
10

 T
es

t T
re

nc
h 

10
 (

T
T

-1
0)

 

T
es

t T
re

nc
h 

10
 (

T
T

-1
0)

 w
as

 lo
ca

te
d 

ne
ar

 th
e 

so
ut

he
rn

 c
or

ne
r 

of
 th

e 
pr

op
os

ed
 tr

ea
tm

en
t f

ac
il

ity
 

si
te

 w
he

re
 a

 tr
ea

tm
en

t l
ag

oo
n 

is
 p

la
nn

ed
 fo

r 
de

ve
lo

pm
en

t (
se

e 
Fi

gu
re

 1
0 

an
d 

Fi
gu

re
 4

7)
. F

ig
ur

e 
84

 
sh

ow
s 

T
T

-1
0 

m
ar

ke
d 

ou
t 

w
it

h 
or

an
ge

 f
la

gg
in

g 
ta

pe
 p

ri
or

 t
o 

ex
ca

va
ti

on
. 

T
T

-1
0 

m
ea

su
re

d 
ap

pr
ox

im
at

el
y 

5 
m

 l
on

g 
by

 1
 m

 w
id

e.
 I

t w
as

 e
xc

av
at

ed
 t

o 
a 

m
ax

im
um

 d
ep

th
 o

f 
55

 c
m

bs
 t

hr
ou

gh
 

on
e 

la
ye

r 
of

 y
el

lo
w

is
h 

br
ow

n 
si

lt
y 

cl
ay

 lo
am

 (
S

tr
at

um
 I

) 
an

d 
on

e 
la

ye
r 

of
 d

ar
k 

gr
ay

is
h 

br
ow

n 
si

lt
 

lo
am

 (
St

ra
tu

m
 I

I)
 a

nd
 t

er
m

in
at

ed
 a

t 
ba

sa
lt 

be
dr

oc
k 

(F
ig

ur
e 

85
 t

hr
ou

gh
 F

ig
ur

e 
87

 a
nd

 T
ab

le
 1

4)
. 

N
o 

su
bs

ur
fa

ce
 f

ea
tu

re
s 

or
 c

ul
tu

ra
l m

at
er

ia
ls

 w
er

e 
ob

se
rv

ed
 w

it
hi

n 
T

T
-1

0.
 

U
S

D
A

 s
oi

l s
ur

ve
y 

da
ta

 in
di

ca
te

 T
T

-1
0 

is
 w

it
hi

n 
an

 a
re

a 
ch

ar
ac

te
ri

ze
d 

by
 th

e 
m

is
ce

ll
an

eo
us

 la
nd

 
 b

ed
ro

ck
 c

ov
er

ed
 i

n 
pl

ac
es

 b
y 

a 
th

in
 l

ay
er

 o
f 

so
il

, 
pe

r 
S

at
o 

et
 a

l. 
19

72
:5

1;
 s

ee
 S

ec
ti

on
 1

.3
.1

 a
nd

 F
ig

ur
e 

9)
. 

H
ow

ev
er

, 
th

e 
se

di
m

en
ts

 o
bs

er
ve

d 
at

 T
T

-1
0 

ap
pe

ar
 t

o 
in

cl
ud

e 
a 

va
ri

at
io

n 
of

 t
he

 y
el

lo
w

is
h 

br
ow

n 
si

lt
y 

cl
ay

 l
oa

m
s 

se
en

 a
t 

T
T

s-
1

9 
at

op
 a

 d
ar

ke
r,

 m
or

e 
st

on
y 

si
lt

 l
oa

m
 t

ha
t 

m
ay

 r
ep

re
se

nt
 a

 f
or

m
 o

f 
th

e 
na

tu
ra

l 
P

un
al

uu
 s

er
ie

s 
so

il
s,

 w
hi

ch
 a

re
 a

ls
o 

un
de

rs
to

od
 to

 b
e 

pr
es

en
t n

ea
rb

y 
to

 th
e 

no
rt

h.
  

 

 

F
ig

ur
e 

84
. P

ho
to

gr
ap

h 
of

 T
T

-1
0 

m
ar

ke
d 

ou
t w

it
h 

fl
ag

gi
ng

 ta
pe

 p
ri

or
 to

 e
xc

av
at

io
n,

 v
ie

w
 to

 w
es

t

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

89
  

 

F
ig

ur
e 

85
. P

ho
to

gr
ap

h 
of

 T
T

-1
0 

po
st

-e
xc

av
at

io
n;

 v
ie

w
 to

 w
es

t 

 

F
ig

ur
e 

86
. P

ho
to

gr
ap

h 
of

 T
T

-1
0 

w
es

t w
al

l;
 v

ie
w

 to
 w

es
t



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

90
   

F
ig

ur
e 

87
. P

ro
fi

le
 o

f 
T

T
-1

0 
w

es
t s

id
ew

al
l 

 

T
ab

le
 1

4.
 T

T
-1

0 
S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

ti
on

  

S
tr

at
u

m
 

D
ep

th
 

(c
m

b
s)

 
D

es
cr

ip
ti

on
 o

f 
S

ed
im

en
t 

I 
0-

40
 

10
 Y

R
 4

/4
, d

ar
k 

ye
ll

ow
is

h 
br

ow
n;

 s
il

ty
 c

la
y 

lo
am

; 
fi

ne
, g

ra
nu

la
r 

st
ru

ct
ur

e;
 m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; 
no

n 
pl

as
ti

c;
 

te
rr

ig
en

ou
s;

 c
le

ar
 to

 a
br

up
t, 

sm
oo

th
 lo

w
er

 b
ou

nd
ar

y,
 te

rm
in

at
in

g 
at

 
be

dr
oc

k 
w

he
re

 n
ot

 u
nd

er
la

in
 b

y 
St

ra
tu

m
 I

I;
 f

ew
, f

in
e 

ro
ot

s;
 n

o 
cu

lt
ur

al
 

m
at

er
ia

l p
re

se
nt

 

II
 

40
-5

5 
10

 Y
R

 4
/2

, d
ar

k 
gr

ay
is

h 
br

ow
n;

 e
xt

re
m

el
y 

st
on

y 
si

lt
 lo

am
; f

in
e,

 g
ra

nu
la

r 
st

ru
ct

ur
e;

 m
oi

st
, v

er
y 

fr
ia

bl
e 

co
ns

is
te

nc
e;

 w
ea

k 
ce

m
en

ta
ti

on
; n

on
 p

la
st

ic
; 

te
rr

ig
en

ou
s;

 a
br

up
t, 

sm
oo

th
 lo

w
er

 b
ou

nd
ar

y,
 te

rm
in

at
in

g 
at

 b
ed

ro
ck

; 
m

an
y,

 f
in

e 
ro

ot
s;

 n
o 

cu
lt

ur
al

 m
at

er
ia

l p
re

se
nt

 
  

 
 

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

91
  

4.
2.

1.
11

 T
es

t T
re

nc
h 

11
 (

T
T

-1
1)

 

T
es

t T
re

nc
h 

11
 (T

T
-1

1)
 w

as
 lo

ca
te

d 
in

 th
e 

so
ut

he
as

te
rn

 c
or

ne
r o

f t
he

 p
ro

po
se

d 
tr

ea
tm

en
t f

ac
il

ity
 

si
te

 w
he

re
 a

 tr
ea

tm
en

t l
ag

oo
n 

is
 p

la
nn

ed
 fo

r 
de

ve
lo

pm
en

t (
se

e 
Fi

gu
re

 1
0 

an
d 

Fi
gu

re
 4

7)
. F

ig
ur

e 
88

 
sh

ow
s 

T
T

-1
1 

m
ar

ke
d 

ou
t 

w
it

h 
or

an
ge

 f
la

gg
in

g 
ta

pe
 p

ri
or

 t
o 

ex
ca

va
ti

on
. 

T
T

-1
1 

m
ea

su
re

d 
ap

pr
ox

im
at

el
y 

5 
m

 lo
ng

 b
y 

1 
m

 w
id

e.
 I

t w
as

 e
xc

av
at

ed
 to

 a
 m

ax
im

um
 d

ep
th

 o
f 

35
 c

m
bs

 th
ro

ug
h 

a 
si

ng
le

 la
ye

r 
of

 d
ar

k 
ye

llo
w

is
h 

br
ow

n 
si

lt
y 

cl
ay

 lo
am

 (
S

tr
at

um
 I

) 
an

d 
te

rm
in

at
ed

 a
t 

ba
sa

lt
 b

ed
ro

ck
 

(F
ig

ur
e 

89
 t

hr
ou

gh
 F

ig
ur

e 
91

 a
nd

 T
ab

le
 1

5)
. 

N
o 

su
bs

ur
fa

ce
 f

ea
tu

re
s 

or
 c

ul
tu

ra
l 

m
at

er
ia

ls
 w

er
e 

ob
se

rv
ed

 w
ith

in
 T

T
-1

1.
 

T
he

 s
ed

im
en

ts
 o

bs
er

ve
d 

at
 T

T
-1

1 
ar

e 
si

m
il

ar
 t

o 
th

os
e 

ob
se

rv
ed

 a
t 

T
T

s-
1

10
 i

n 
th

e 
vi

ci
ni

ty
, 

po
te

nt
ia

lly
 

re
pr

es
en

ti
ng

 
se

di
m

en
t 

ac
cu

m
ul

at
io

n 
fr

om
 

dr
ai

na
ge

 
ru

no
ff

 
or

 
w

it
h 

P
ah

al
a 

A
sh

 
de

po
si

ti
on

(s
).

 

 

 

F
ig

ur
e 

88
. P

ho
to

gr
ap

h 
of

 T
T

-1
1 

m
ar

ke
d 

ou
t w

it
h 

fl
ag

gi
ng

 ta
pe

 p
ri

or
 to

 e
xc

av
at

io
n;

 v
ie

w
 to

 n
or

th



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

92
  

 

F
ig

ur
e 

89
. P

ho
to

gr
ap

h 
of

 T
T

-1
1 

po
st

-e
xc

av
at

io
n;

 v
ie

w
 to

 n
or

th
 

 

F
ig

ur
e 

90
. P

ho
to

gr
ap

h 
of

 T
T

-1
1 

so
ut

h 
si

de
w

al
l, 

vi
ew

 to
 s

ou
th

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

93
   

F
ig

ur
e 

91
. P

ro
fi

le
 o

f 
T

T
-1

1 
so

ut
h 

si
de

w
al

l 

T
ab

le
 1

5.
 T

T
-1

1 
S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

ti
on

  

S
tr

at
u

m
 

D
ep

th
 

(c
m

b
s)

 
D

es
cr

ip
ti

on
 o

f 
S

ed
im

en
t 

I 
0-

35
 

10
Y

R
 4

/6
, d

ar
k 

ye
ll

ow
is

h 
br

ow
n;

 s
il

ty
 c

la
y 

lo
am

; 
si

lt
y 

cl
ay

 lo
am

; f
in

e,
 

gr
an

ul
ar

 s
tr

uc
tu

re
; m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

 
no

n 
pl

as
ti

c;
 te

rr
ig

en
ou

s;
 a

br
up

t, 
sm

oo
th

 lo
w

er
 b

ou
nd

ar
y,

 te
rm

in
at

in
g 

at
 

be
dr

oc
k;

 f
ew

, f
in

e 
ro

ot
s;

 n
o 

cu
ltu

ra
l m

at
er

ia
l p

re
se

nt
 

  

 
 



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

94
  

4.
2.

1.
12

 T
es

t T
re

nc
h 

12
 (

T
T

-1
2)

 

T
es

t 
T

re
nc

h 
12

 (
T

T
-1

2)
 w

as
 l

oc
at

ed
 w

it
hi

n 
th

e 
ce

nt
ra

l 
po

rt
io

n 
of

 t
he

 p
ro

po
se

d 
pu

m
p 

st
at

io
n 

si
te

  
at

 T
M

K
: 

(3
) 

9-
5-

00
8:

04
8,

 a
lo

ng
 t

he
 r

ou
te

 o
f 

an
 a

cc
es

s 
an

d 
ut

il
it

y 
ea

se
m

en
t 

pl
an

ne
d 

fo
r 

de
ve

lo
pm

en
t 

(s
ee

 F
ig

ur
e 

11
 a

nd
 F

ig
ur

e 
47

).
 F

ig
ur

e 
92

 s
ho

w
s 

T
T

-1
2 

m
ar

ke
d 

ou
t 

w
it

h 
or

an
ge

 
fl

ag
gi

ng
 t

ap
e 

pr
io

r 
to

 e
xc

av
at

io
n.

 T
T

-1
2 

m
ea

su
re

d 
ap

pr
ox

im
at

el
y 

5 
m

 l
on

g 
by

 1
 m

 w
id

e.
 I

t 
w

as
 

ex
ca

va
te

d 
to

 a
 m

ax
im

um
 d

ep
th

 o
f 

14
5 

cm
bs

 th
ro

ug
h 

tw
o 

la
ye

rs
 o

f 
na

tu
ra

l N
aa

le
hu

 s
er

ie
s 

se
di

m
en

t 
(S

tr
at

a 
I 

an
d 

II
) 

an
d 

te
rm

in
at

ed
 a

t b
as

al
t b

ed
ro

ck
 (

F
ig

ur
e 

93
 th

ro
ug

h 
F

ig
ur

e 
95

 a
nd

 T
ab

le
 1

6)
. N

o 
su

bs
ur

fa
ce

 f
ea

tu
re

s 
or

 c
ul

tu
ra

l m
at

er
ia

ls
 w

er
e 

ob
se

rv
ed

 w
it

hi
n 

T
T

-1
2.

 

T
he

 s
ed

im
en

ts
 o

bs
er

ve
d 

at
 T

T
-1

2 
w

er
e 

as
 e

xp
ec

te
d 

gi
ve

n 
th

e 
na

tu
ra

l 
so

il
 t

yp
e 

un
de

rs
to

od
 t

o 
ch

ar
ac

te
ri

ze
 th

is
 p

or
ti

on
 o

f 
th

e 
pr

oj
ec

t a
re

a.
  

 

 

F
ig

ur
e 

92
. P

ho
to

gr
ap

h 
of

 T
T

-1
2 

m
ar

ke
d 

ou
t w

it
h 

fl
ag

gi
ng

 ta
pe

 p
ri

or
 to

 e
xc

av
at

io
n;

 v
ie

w
 to

 e
as

t

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

95
  

 

F
ig

ur
e 

93
. P

ho
to

gr
ap

h 
of

 T
T

-1
2 

po
st

-e
xc

av
at

io
n;

 v
ie

w
 to

 e
as

t 

 

F
ig

ur
e 

94
. P

ho
to

gr
ap

h 
of

 T
T

-1
2 

w
es

t s
id

ew
al

l p
ro

fi
le

; v
ie

w
 to

 w
es

t



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

96
   

F
ig

ur
e 

95
. P

ro
fi

le
 o

f 
T

T
-1

2 
w

es
t s

id
ew

al
l 

T
ab

le
 1

6.
 T

T
-1

2 
S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

ti
on

  

S
tr

at
u

m
 

D
ep

th
 (

cm
b

s)
 

D
es

cr
ip

ti
on

 o
f 

S
ed

im
en

t 

I 
0-

45
 

10
Y

R
 4

/4
, d

ar
k 

ye
ll

ow
is

h 
br

ow
n;

 s
il

ty
 c

la
y 

lo
am

; f
in

e,
 g

ra
nu

la
r 

st
ru

ct
ur

e;
 m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; n
on

 
pl

as
ti

c;
 te

rr
ig

en
ou

s;
 d

if
fu

se
, s

m
oo

th
 lo

w
er

 b
ou

nd
ar

y;
 m

an
y,

 f
in

e 
ro

ot
s;

 n
o 

cu
lt

ur
al

 m
at

er
ia

l p
re

se
nt

 

II
 

40
-1

45
 

5Y
R

 5
/6

, y
el

lo
w

is
h 

re
d;

 s
il

ty
 c

la
y 

lo
am

; f
in

e,
 g

ra
nu

la
r 

st
ru

ct
ur

e;
 

m
oi

st
, v

er
y 

fr
ia

bl
e 

co
ns

is
te

nc
e;

 w
ea

k 
ce

m
en

ta
ti

on
; n

on
 p

la
st

ic
; 

te
rr

ig
en

ou
s;

 a
br

up
t, 

w
av

y 
lo

w
er

 b
ou

nd
ar

y,
 te

rm
in

at
in

g 
at

 
be

dr
oc

k;
 f

ew
, f

in
e 

ro
ot

s;
 n

o 
cu

lt
ur

al
 m

at
er

ia
l p

re
se

nt
 

  

 
 

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

97
  

4.
2.

1.
13

 T
es

t T
re

nc
h 

13
 (

T
T

-1
3)

 

T
es

t 
T

re
nc

h 
13

 (
T

T
-1

3)
 w

as
 l

oc
at

ed
 w

it
hi

n 
th

e 
ce

nt
ra

l 
po

rt
io

n 
of

 t
he

 p
ro

po
se

d 
pu

m
p 

st
at

io
n 

si
te

  
at

 T
M

K
: 

(3
) 

9-
5-

00
8:

04
8,

 w
he

re
 p

um
p 

st
at

io
n 

st
ru

ct
ur

es
 a

re
 p

la
nn

ed
 f

or
 d

ev
el

op
m

en
t 

(s
ee

 
F

ig
ur

e 
11

 a
nd

 F
ig

ur
e 

47
).

 F
ig

ur
e 

96
 s

ho
w

s 
T

T
-1

3 
m

ar
ke

d 
ou

t 
w

it
h 

or
an

ge
 f

la
gg

in
g 

ta
pe

 p
ri

or
 t

o 
ex

ca
va

ti
on

. T
T

-1
3 

m
ea

su
re

d 
ap

pr
ox

im
at

el
y 

5 
m

 lo
ng

 b
y 

1 
m

 w
id

e.
 It

 w
as

 e
xc

av
at

ed
 to

 a
 m

ax
im

um
 

de
pt

h 
of

 1
10

 c
m

bs
 t

hr
ou

gh
 t

w
o 

la
ye

rs
 o

f 
na

tu
ra

l 
N

aa
le

hu
 s

er
ie

s 
se

di
m

en
ts

 (
S

tr
at

a 
I 

an
d 

II
) 

an
d 

te
rm

in
at

ed
 a

t b
as

al
t 

be
dr

oc
k 

(F
ig

ur
e 

97
 th

ro
ug

h 
Fi

gu
re

 9
9 

an
d 

T
ab

le
 1

8)
. N

o 
su

bs
ur

fa
ce

 f
ea

tu
re

s 
w

er
e 

ob
se

rv
ed

 w
ith

in
 T

T
-1

3;
 a

 m
od

er
n 

so
da

 c
an

 w
as

 o
bs

er
ve

d 
at

 a
pp

ro
xi

m
at

el
y 

40
60

 c
m

bs
 (

in
 

S
tr

at
um

 I
).

 

T
he

 s
ed

im
en

ts
 o

bs
er

ve
d 

at
 T

T
-1

3 
w

er
e 

si
m

ila
r t

o 
th

os
e 

ob
se

rv
ed

 a
t T

T
-1

2 
an

d 
w

er
e 

as
 e

xp
ec

te
d 

gi
ve

n 
th

e 
na

tu
ra

l s
oi

l t
yp

e 
un

de
rs

to
od

 to
 c

ha
ra

ct
er

iz
e 

th
is

 p
or

ti
on

 o
f 

th
e 

pr
oj

ec
t a

re
a.

 T
he

 p
re

se
nc

e 
of

 a
 s

od
a 

ca
n 

w
it

hi
n 

S
tr

at
um

 I
 in

di
ca

te
s 

so
m

e 
le

ve
l o

f 
pr

io
r 

di
st

ur
ba

nc
e 

in
 th

is
 a

re
a.

 

 

 

F
ig

ur
e 

96
. P

ho
to

gr
ap

h 
of

 T
T

-1
3 

m
ar

ke
d 

ou
t w

it
h 

fl
ag

gi
ng

 ta
pe

 p
ri

or
 to

 e
xc

av
at

io
n;

 v
ie

w
 to

 
no

rt
hw

es
t



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

98
  

 

F
ig

ur
e 

97
. P

ho
to

gr
ap

h 
of

 T
T

-1
3 

po
st

-e
xc

av
at

io
n;

 v
ie

w
 to

 n
or

th
ea

st
 

 

F
ig

ur
e 

98
. P

ho
to

gr
ap

h 
of

 T
T

-1
3 

ea
st

 s
id

ew
al

l, 
vi

ew
 to

 th
e 

ea
st

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

99
   

F
ig

ur
e 

99
. P

ro
fi

le
 o

f 
T

T
-1

3 
ea

st
 s

id
ew

al
l 

 

T
ab

le
 1

7.
 T

T
-1

3 
S

tr
at

ig
ra

ph
ic

 D
es

cr
ip

ti
on

  

S
tr

at
u

m
 

D
ep

th
 

(c
m

b
s)

 
D

es
cr

ip
ti

on
 o

f 
S

ed
im

en
t 

I 
0-

50
 

10
Y

R
 3

/3
, d

ar
k 

br
ow

n;
 s

il
ty

 c
la

y 
lo

am
; s

il
ty

 c
la

y 
lo

am
; f

in
e,

 g
ra

nu
la

r 
st

ru
ct

ur
e;

 m
oi

st
, v

er
y 

fr
ia

bl
e 

co
ns

is
te

nc
e;

 w
ea

k 
ce

m
en

ta
ti

on
; 

no
n 

pl
as

ti
c;

 
te

rr
ig

en
ou

s;
 d

if
fu

se
, w

av
y 

lo
w

er
 b

ou
nd

ar
y;

 m
an

y,
 f

in
e 

ro
ot

s;
 n

o 
cu

lt
ur

al
 

m
at

er
ia

l p
re

se
nt

 

II
 

45
-1

10
 

5Y
R

 5
/6

, y
el

lo
w

is
h 

re
d;

 s
ilt

y 
cl

ay
 lo

am
; f

in
e,

 g
ra

nu
la

r 
st

ru
ct

ur
e;

 m
oi

st
, 

ve
ry

 f
ri

ab
le

 c
on

si
st

en
ce

; w
ea

k 
ce

m
en

ta
ti

on
; n

on
 p

la
st

ic
; t

er
ri

ge
no

us
; 

ab
ru

pt
, w

av
y 

lo
w

er
 b

ou
nd

ar
y,

 te
rm

in
at

in
g 

at
 b

ed
ro

ck
; f

ew
, f

in
e 

ro
ot

s;
 n

o 
cu

lt
ur

al
 m

at
er

ia
l p

re
se

nt
 

  

   
 



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

10
0  

4.
2.

1.
14

 T
es

t T
re

nc
h 

14
 (

T
T

-1
4)

 

T
es

t 
T

re
nc

h 
14

 (
T

T
-1

4)
 w

as
 l

oc
at

ed
 w

it
hi

n 
th

e 
ce

nt
ra

l 
po

rt
io

n 
of

 t
he

 p
ro

po
se

d 
pu

m
p 

st
at

io
n 

si
te

  
at

 T
M

K
: 

(3
) 

9-
5-

00
8:

04
8,

 w
he

re
 p

um
p 

st
at

io
n 

st
ru

ct
ur

es
 a

re
 p

la
nn

ed
 f

or
 d

ev
el

op
m

en
t 

(s
ee

 
F

ig
ur

e 
11

 a
nd

 F
ig

ur
e 

47
).

 F
ig

ur
e 

10
0 

sh
ow

s 
T

T
-1

4 
m

ar
ke

d 
ou

t w
ith

 o
ra

ng
e 

fl
ag

gi
ng

 ta
pe

 p
ri

or
 to

 
ex

ca
va

ti
on

. T
T

-1
4 

m
ea

su
re

d 
ap

pr
ox

im
at

el
y 

5 
m

 lo
ng

 b
y 

1 
m

 w
id

e.
 It

 w
as

 e
xc

av
at

ed
 to

 a
 m

ax
im

um
 

de
pt

h 
of

 7
0 

cm
bs

 t
hr

ou
gh

 t
w

o 
la

ye
rs

 o
f 

na
tu

ra
l 

N
aa

le
hu

 s
er

ie
s 

se
di

m
en

t 
(S

tr
at

a 
I 

an
d 

II
) 

an
d 

te
rm

in
at

ed
 a

t b
as

al
t b

ed
ro

ck
 (F

ig
ur

e 
10

1 
th

ro
ug

h 
Fi

gu
re

 1
03

 a
nd

 T
ab

le
 1

8)
. N

o 
su

bs
ur

fa
ce

 fe
at

ur
es

 
or

 c
ul

tu
ra

l m
at

er
ia

ls
 w

er
e 

ob
se

rv
ed

 w
it

hi
n 

T
T

-1
4.

 

T
he

 s
ed

im
en

ts
 o

bs
er

ve
d 

at
 T

T
-1

4 
w

er
e 

si
m

il
ar

 t
o 

th
os

e 
ob

se
rv

ed
 a

t 
T

T
s-

12
 a

nd
 -

13
 a

nd
 w

er
e 

as
 e

xp
ec

te
d 

gi
ve

n 
th

e 
na

tu
ra

l s
oi

l t
yp

e 
un

de
rs

to
od

 to
 c

ha
ra

ct
er

iz
e 

th
is

 p
or

tio
n 

of
 th

e 
pr

oj
ec

t a
re

a.
 

 

 

F
ig

ur
e 

10
0.

 P
ho

to
gr

ap
h 

of
 T

T
 1

4 
m

ar
ke

d 
ou

t w
it

h 
fl

ag
gi

ng
 ta

pe
 p

ri
or

 to
 e

xc
av

at
io

n;
 v

ie
w

 to
 

so
ut

h

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

10
1  

 

F
ig

ur
e 

10
1.

 P
ho

to
gr

ap
h 

of
 T

T
 1

4 
po

st
-e

xc
av

at
io

n;
 v

ie
w

 to
 s

ou
th

w
es

t 

 

F
ig

ur
e 

10
2.

 P
ho

to
gr

ap
h 

of
 T

T
 1

4 
no

rt
h 

si
de

w
al

l p
ro

fi
le

; v
ie

w
 to

 e
as

t



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

10
2  

 

F
ig

ur
e 

10
3.

 P
ro

fi
le

 o
f 

T
T

 1
4 

no
rt

h 
si

de
w

al
l  

T
ab

le
 1

8.
 T

T
 1

4 
St

ra
ti

gr
ap

hi
c 

D
es

cr
ip

ti
on

  

S
tr

at
u

m
 

D
ep

th
 

(c
m

b
s)

 
D

es
cr

ip
ti

on
 o

f 
S

ed
im

en
t 

I 
0-

50
 

10
Y

R
 3

/3
, d

ar
k 

br
ow

n;
 s

il
ty

 c
la

y 
lo

am
; s

il
ty

 c
la

y 
lo

am
; f

in
e,

 g
ra

nu
la

r 
st

ru
ct

ur
e;

 d
ry

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; n
on

 p
la

st
ic

; 
te

rr
ig

en
ou

s;
 d

if
fu

se
, w

av
y 

lo
w

er
 b

ou
nd

ar
y;

 m
an

y,
 f

in
e 

ro
ot

s;
 n

o 
cu

lt
ur

al
 

m
at

er
ia

l p
re

se
nt

 

II
 

20
-7

0 
5Y

R
 3

/4
, d

ar
k 

re
dd

is
h 

br
ow

n;
 s

il
ty

 c
la

y 
lo

am
; f

in
e,

 g
ra

nu
la

r 
st

ru
ct

ur
e;

 
m

oi
st

, v
er

y 
fr

ia
bl

e 
co

ns
is

te
nc

e;
 w

ea
k 

ce
m

en
ta

ti
on

; n
on

 p
la

st
ic

; 
te

rr
ig

en
ou

s;
 a

br
up

t, 
sm

oo
th

 lo
w

er
 b

ou
nd

ar
y,

 te
rm

in
at

in
g 

at
 b

ed
ro

ck
; f

ew
, 

fi
ne

 r
oo

ts
; n

o 
cu

lt
ur

al
 m

at
er

ia
l p

re
se

nt
 

   

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

10
3  

4.
2.

2 
M

an
ua

l T
es

t 
E

xc
av

at
io

ns
 

T
w

o 
1-

m
 b

y 
1-

m
 t

es
t 

un
it

s 
(T

U
) 

w
er

e 
ex

ca
va

te
d 

by
 h

an
d 

at
 S

IH
P

 #
 -

30
92

9 
in

 a
n 

at
te

m
pt

 t
o 

yi
el

d 
da

ta
 to

 s
up

po
rt

 a
ss

es
sm

en
ts

 o
f 

si
te

 a
ge

 a
nd

 f
un

ct
io

n 
(s

ee
 F

ig
ur

e 
47

).
 T

U
-1

 a
t S

IH
P 

# 
-3

09
29

  
F

ea
tu

re
 A

 c
on

ta
in

ed
 c

ul
tu

ra
l m

at
er

ia
l w

hi
ch

 w
as

 c
ol

le
ct

ed
 f

or
 la

bo
ra

to
ry

 a
na

ly
si

s 
(s

ee
 S

ec
ti

on
 5

).
 

T
U

-2
 a

t S
IH

P
 #

 -
30

92
9 

F
ea

tu
re

 B
 w

as
 c

ul
tu

ra
ll

y 
st

er
il

e.
 

4.
2.

2.
1 

T
es

t U
ni

t 1
 (

T
U

-1
) 

T
es

t U
ni

t 1
 (T

U
-1

) w
as

 e
xc

av
at

ed
 w

it
hi

n 
th

e 
ce

nt
ra

l p
or

ti
on

 o
f S

IH
P

 #
 -3

09
29

 F
ea

tu
re

 A
, w

hi
ch

 
is

 l
oc

at
ed

 i
n 

th
e 

na
tu

ra
l 

de
pr

es
si

on
 w

ith
in

 t
he

 p
ro

po
se

d 
tr

ea
tm

en
t 

fa
ci

lit
y 

si
te

 (
se

e 
F

ig
ur

e 
47

 a
nd

 
S

ec
ti

on
 6

.3
).

 T
he

 u
ni

t w
as

 p
la

ce
d 

w
it

hi
n 

th
e 

ce
nt

ra
l 

ar
ea

 o
f 

th
e 

fe
at

ur
e 

w
he

re
 a

 n
ot

ab
le

 s
la

b 
ty

pe
 

st
on

e 
w

as
 o

bs
er

ve
d 

to
 c

ov
er

 a
 v

oi
d.

 F
ig

ur
e 

10
4 

sh
ow

s 
T

U
-1

 m
ar

ke
d 

ou
t w

it
h 

pi
n 

fl
ag

s 
an

d 
st

ri
ng

 
pr

io
r 

to
 e

xc
av

at
io

n.
 T

U
-1

 m
ea

su
re

d 
ap

pr
ox

im
at

el
y 

1-
m

-s
q.

 T
U

-1
 w

as
 e

xc
av

at
ed

 t
o 

a 
m

ax
im

um
 

de
pt

h 
of

 7
8 

cm
bs

 t
hr

ou
gh

 a
 s

in
gl

e 
la

ye
r 

of
 v

er
y 

da
rk

 g
ra

yi
sh

 b
ro

w
n 

st
on

y 
si

lt
y 

lo
am

 (
S

tr
at

um
 I

) 
co

nt
ai

ni
ng

 b
as

al
t 

co
bb

le
s 

an
d 

sm
al

l 
bo

ul
de

rs
 (

F
ig

ur
e 

10
5 

th
ro

ug
h 

F
ig

ur
e 

10
7 

an
d 

T
ab

le
 1

9)
. 

A
n 

ad
ze

 f
ra

gm
en

t a
nd

 a
 c

or
al

 a
br

ad
er

 w
er

e 
ob

se
rv

ed
 a

t a
pp

ro
xi

m
at

el
y 

64
 c

m
bs

 (
11

0 
cm

 b
el

ow
 d

at
um

 
[c

m
bd

])
 a

nd
 6

9 
cm

bs
 (

11
5 

cm
bd

),
 r

es
pe

ct
iv

el
y,

 i
n 

po
ck

et
s 

of
 s

ed
im

en
t 

in
 b

et
w

ee
n 

th
e 

la
rg

er
 

su
bs

ur
fa

ce
 r

oc
k 

m
at

er
ia

ls
. 

S
m

al
l 

ch
ar

co
al

 f
ra

gm
en

ts
 o

r 
fl

ec
ks

 w
er

e 
ob

se
rv

ed
 d

is
tr

ib
ut

ed
 e

ve
nl

y 
th

ro
ug

ho
ut

 th
e 

un
it

 f
ro

m
 1

4 
cm

bs
 (

60
 c

m
bd

) 
to

 th
e 

ba
se

 o
f 

ex
ca

va
ti

on
, w

hi
ch

 te
rm

in
at

ed
 a

t b
as

al
t 

be
dr

oc
k.

 T
he

se
 m

at
er

ia
ls

, 
in

cl
ud

in
g 

th
e 

la
rg

es
t 

pi
ec

es
 o

f 
ch

ar
co

al
 i

de
nt

if
ie

d,
 w

er
e 

co
ll

ec
te

d 
fo

r 
la

bo
ra

to
ry

 a
na

ly
si

s 
(s

ee
 S

ec
ti

on
 5

).
  

T
he

 s
ed

im
en

ta
ry

 p
ro

fi
le

 o
bs

er
ve

d 
at

 T
U

-1
 in

di
ca

te
s 

F
ea

tu
re

 A
 w

as
 c

on
st

ru
ct

ed
 in

 a
 v

er
y 

ro
ck

y 
ar

ea
 e

xh
ib

it
in

g 
an

 a
cc

um
ul

at
io

n 
of

 n
at

ur
al

 s
il

t l
oa

m
 s

ed
im

en
ts

. 

 

F
ig

ur
e 

10
4.

 P
ho

to
gr

ap
h 

of
 T

U
-1

 m
ar

ke
d 

ou
t w

it
h 

pi
n 

fl
ag

s 
an

d 
st

ri
ng

 p
ri

or
 to

 e
xc

av
at

io
n,

 v
ie

w
 to

 
so

ut
hw

es
t



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

10
4  

 

F
ig

ur
e 

10
5.

 P
ho

to
gr

ap
h 

of
 T

U
-1

 p
os

t-
ex

ca
va

ti
on

; v
ie

w
 to

 s
ou

th
w

es
t 

 

F
ig

ur
e 

10
6.

 P
ho

to
gr

ap
h 

of
 T

U
-1

 s
ou

th
w

es
t s

id
ew

al
l  

pr
of

ile
; v

ie
w

 to
 s

ou
th

w
es

t

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

10
5  

 

F
ig

ur
e 

10
7.

 P
ro

fi
le

 o
f 

T
U

-1
 (

sh
ow

in
g 

de
pt

hs
 in

 c
m

 b
el

ow
 d

at
um

) 

T
ab

le
 1

9.
 T

U
 1

 S
tr

at
ig

ra
ph

ic
 D

es
cr

ip
ti

on
  

S
tr

at
u

m
 

D
ep

th
 

(c
m

b
d

) 
D

es
cr

ip
ti

on
 o

f 
S

ed
im

en
t 

I 
46

-1
24

 
10

Y
R

 3
/2

, v
er

y 
da

rk
 g

ra
yi

sh
 b

ro
w

n;
 v

er
y 

st
on

y 
si

lty
 lo

am
; 

fi
ne

, g
ra

nu
la

r 
st

ru
ct

ur
e;

 d
ry

, l
oo

se
 c

on
si

st
en

ce
; w

ea
k 

ce
m

en
ta

ti
on

; n
on

 p
la

st
ic

; 
te

rr
ig

en
ou

s;
 a

br
up

t, 
sm

oo
th

 b
ou

nd
ar

y,
 te

rm
in

at
in

g 
at

 b
ed

ro
ck

; m
an

y 
ve

ry
 f

in
e 

to
 c

oa
rs

e 
ro

ot
s;

 c
ul

tu
ra

l m
at

er
ia

ls
 p

re
se

nt
 in

cl
ud

in
g 

an
 a

dz
e 

fr
ag

m
en

t a
t 1

10
 c

m
bd

, c
or

al
 a

br
ad

er
 a

t 1
15

 c
m

bd
, a

nd
 c

ha
rc

oa
l 

fr
ag

m
en

ts
 f

ro
m

 6
0 

cm
bd

 to
 b

as
e 

of
 e

xc
av

at
io

n 
 

 



6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

10
6  

4.
2.

2.
2 

T
es

t U
ni

t 2
 (

T
U

-2
) 

T
es

t U
ni

t 2
 (T

U
-2

) 
w

as
 e

xc
av

at
ed

 n
ea

r t
he

 c
en

te
r 

of
 S

IH
P

 #
 -

30
92

9 
F

ea
tu

re
 B

, w
hi

ch
 is

 lo
ca

te
d 

in
 t

he
 n

at
ur

al
 d

ep
re

ss
io

n 
w

ith
in

 t
he

 p
ro

po
se

d 
tr

ea
tm

en
t 

fa
ci

li
ty

 s
it

e 
(s

ee
 F

ig
ur

e 
47

 a
nd

 S
ec

ti
on

 
6.

3)
. 

T
he

 u
ni

t 
w

as
 p

la
ce

d 
in

 a
 p

or
ti

on
 o

f 
th

e 
fe

at
ur

e 
co

nt
ai

ni
ng

 b
ot

h 
ar

ch
it

ec
tu

ra
l 

m
at

er
ia

ls
 a

nd
 

se
di

m
en

ta
ry

 d
ep

os
it.

 F
ig

ur
e 

10
8 

sh
ow

s 
T

U
-2

 m
ar

ke
d 

ou
t 

w
it

h 
st

ri
ng

 p
ri

or
 t

o 
ex

ca
va

ti
on

. 
T

U
-2

 
m

ea
su

re
d 

ap
pr

ox
im

at
el

y 
1-

m
-s

q.
 I

t 
w

as
 e

xc
av

at
ed

 t
o 

a 
m

ax
im

um
 d

ep
th

 o
f 

41
 c

m
bs

 t
hr

ou
gh

 o
ne

 
la

ye
r 

of
 v

er
y 

da
rk

 g
ra

yi
sh

 b
ro

w
n;

 s
il

ty
 lo

am
 (

F
ig

ur
e 

10
9 

th
ro

ug
h 

Fi
gu

re
 1

11
 a

nd
 T

ab
le

 2
0)

. L
ar

ge
 

in
te

rl
oc

ki
ng

 b
as

al
t 

bo
ul

de
rs

 w
er

e 
no

t 
re

m
ov

ed
, 

bu
t 

so
il

 w
as

 e
xc

av
at

ed
 t

o 
be

dr
oc

k.
 N

o 
cu

lt
ur

al
 

m
at

er
ia

ls
 w

er
e 

ob
se

rv
ed

 w
it

hi
n 

T
U

-2
. 

T
he

 s
ed

im
en

ta
ry

 p
ro

fi
le

 o
bs

er
ve

d 
at

 T
U

-2
 in

di
ca

te
s 

th
e 

Fe
at

ur
e 

B
 a

rc
hi

te
ct

ur
e 

w
as

 c
on

st
ru

ct
ed

 
at

op
 b

as
al

t 
be

dr
oc

k.
 T

he
 s

ilt
 l

oa
m

 s
ed

im
en

ts
 r

ep
re

se
nt

 a
 s

ub
se

qu
en

t 
na

tu
ra

l 
so

il
 a

cc
um

ul
at

io
n 

w
it

hi
n 

th
e 

F
ea

tu
re

 B
 c

on
st

ru
ct

io
n.

  

 

 

F
ig

ur
e 

10
8.

 P
ho

to
gr

ap
h 

of
 T

U
-2

 m
ar

ke
d 

ou
t w

it
h 

st
ri

ng
 p

ri
or

 to
 e

xc
av

at
io

n,
 v

ie
w

 to
 w

es
t

6 
 

R
es

ul
ts

 o
f 

Fi
el

dw
or

k 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

10
7  

 

F
ig

ur
e 

10
9.

 P
ho

to
gr

ap
h 

of
 T

U
-2

 p
os

t-
ex

ca
va

ti
on

; v
ie

w
 to

 w
es

t 

 

F
ig

ur
e 

11
0.

  P
ho

to
gr

ap
h 

of
 T

U
-2

 w
es

t s
id

ew
al

l p
ro

fi
le

; v
ie

w
 to

 w
es

t



6
R

es
ul

ts
 o

f 
Fi

el
dw

or
k

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

10
8

F
ig

ur
e 

11
1.

 P
ro

fi
le

 o
f 

T
U

-2
 w

es
t s

id
ew

al
l

(s
ho

w
in

g 
de

pt
hs

 in
 c

m
 b

el
ow

 d
at

um
)

T
ab

le
 2

0.
 T

U
-2

 S
tr

at
ig

ra
ph

ic
 D

es
cr

ip
ti

on
 

S
tr

at
u

m
D

ep
th

 
(c

m
b

s)
D

es
cr

ip
ti

on
 o

f 
S

ed
im

en
t

I
59

-1
00

10
Y

R
 3

/2
, v

er
y 

da
rk

 g
ra

yi
sh

 b
ro

w
n;

 e
xt

re
m

el
y 

st
on

y 
si

lt
y 

lo
am

; f
in

e,
 

gr
an

ul
ar

 s
tr

uc
tu

re
; d

ry
, l

oo
se

 c
on

si
st

en
ce

; w
ea

k 
ce

m
en

ta
ti

on
; n

on
 

pl
as

ti
c;

 te
rr

ig
en

ou
s;

ab
ru

pt
, s

m
oo

th
 lo

w
er

bo
un

da
ry

, t
er

m
in

at
in

g 
at

 
be

dr
oc

k;
 m

an
y 

ve
ry

fi
ne

 to
 c

oa
rs

e 
ro

ot
s,

 n
o 

cu
lt

ur
al

 m
at

er
ia

l p
re

se
nt

6
R

es
ul

ts
 o

f 
L

ab
or

at
or

y 
A

na
ly

si
s

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

10
9

Se
ct

io
n 

5 
  

C
ol

le
ct

io
n 

of
 a

rt
if

ac
ts

 a
nd

 c
ul

tu
ra

l 
m

at
er

ia
ls

 f
or

 l
ab

or
at

or
y 

an
al

ys
is

 w
as

 u
nd

er
ta

ke
n 

as
 p

ar
t 

of
 

th
e 

A
IS

 i
nv

es
ti

ga
ti

on
. 

A
ll

 m
at

er
ia

ls
 c

ol
le

ct
ed

 f
ro

m
 t

he
 p

ro
je

ct
 a

re
a 

fo
r 

la
bo

ra
to

ry
 a

na
ly

si
s 

w
er

e 
re

co
ve

re
d 

fr
om

 t
he

 s
cr

ee
n 

(1
/8

-i
nc

h 
m

es
h)

 d
ur

in
g 

ex
ca

va
ti

on
of

 T
U

-1
at

 S
IH

P
 #

 -
30

92
9 

F
ea

tu
re

 
A

. 
T

he
 a

rt
if

ac
ts

 a
nd

 c
ul

tu
ra

l 
m

at
er

ia
ls

 e
nc

ou
nt

er
ed

 d
ur

in
g 

sc
re

en
in

g 
w

er
e 

no
te

d 
on

 h
is

to
ri

c 
pr

op
er

ty
 

de
sc

ri
pt

io
n 

an
d/

or
 

ex
ca

va
ti

on
 

fo
rm

s 
an

d 
as

se
ss

ed
 

in
 

th
e 

fi
el

d 
fo

r 
da

ta
bl

e 
an

d/
or

 
re

pr
es

en
ta

ti
ve

 c
ha

ra
ct

er
is

tic
s.

 T
he

 m
at

er
ia

ls
 s

el
ec

te
d 

fo
r 

la
bo

ra
to

ry
 a

na
ly

si
s 

w
er

e 
w

as
he

d 
an

d 
so

rt
ed

 in
 th

e 
la

bo
ra

to
ry

 a
s 

ap
pl

ic
ab

le
.

T
hi

s 
se

ct
io

n 
de

sc
ri

be
s 

th
e 

fi
nd

in
gs

 o
f 

th
e 

la
bo

ra
to

ry
 a

na
ly

si
s.

 S
ec

ti
on

 5
.1

ad
dr

es
se

s 
th

e 
ar

ti
fa

ct
s 

co
ll

ec
te

d 
fo

r 
an

al
ys

is
. S

ec
ti

on
 5

.2
pr

ov
id

es
 w

oo
d 

ta
xa

 a
nd

 r
ad

io
ca

rb
on

 a
na

ly
si

s 
re

su
lt

s 
fo

r 
se

le
ct

 
ch

ar
co

al
 s

am
pl

es
 c

ol
le

ct
ed

 d
ur

in
g 

te
st

 e
xc

av
at

io
ns

. 

T
w

o 
ar

ti
fa

ct
s 

w
er

e 
co

ll
ec

te
d 

fr
om

 T
U

-1
 a

t 
S

IH
P

 #
 -

30
92

9
F

ea
tu

re
 A

. 
T

he
se

 a
rt

if
ac

ts
 a

re
 

pr
es

en
te

d 
in

 T
ab

le
 2

1.
 T

he
 a

rt
if

ac
ts

 i
nc

lu
de

 a
 b

as
al

t 
ad

ze
 a

nd
 c

or
al

 a
br

ad
er

, w
hi

ch
 a

re
 g

en
er

al
ly

 
as

se
ss

ed
 a

s 
tr

ad
it

io
na

l H
aw

ai
ia

n 
ar

te
fa

ct
ua

l m
at

er
ia

ls
.T

he
se

 a
rt

if
ac

ts
 a

re
 d

is
cu

ss
ed

 in
 g

re
at

er
 d

et
ai

l 
in

 S
ec

ti
on

 5
.1

.1
. N

o 
hi

st
or

ic
-e

ra
 a

rt
if

ac
ts

 w
er

e 
di

sc
ov

er
ed

 d
ur

in
g 

ex
ca

va
tio

n.
 

5.
1.

1
T

ra
di

ti
on

al
 H

aw
ai

ia
n

 A
rt

if
ac

ts

T
he

 a
rt

if
ac

ts
 e

nc
ou

nt
er

ed
 w

ith
in

 t
he

 p
ro

je
ct

 a
re

a 
th

at
 c

ou
ld

 b
e 

as
so

ci
at

ed
 w

it
h 

tr
ad

it
io

na
l 

or
 

pr
e-

co
nt

ac
t l

an
d 

us
e

in
cl

ud
e 

a 
li

th
ic

 o
bj

ec
t (

ba
sa

lt 
ad

ze
) 

an
d 

a 
co

ra
l a

br
ad

er
 (

se
e

T
ab

le
 2

1)
. 

C
at

al
og

 #
00

1
is

 a
 b

as
al

t 
ad

ze
 (

Fi
gu

re
 1

12
) 

co
ll

ec
te

d 
du

ri
ng

 e
xc

av
at

io
n 

of
 T

U
-1

. 
T

he
 a

rt
if

ac
t 

w
as

 e
nc

ou
nt

er
ed

 a
t 

64
 c

m
bs

 (
11

0 
cm

bd
) 

ne
ar

 t
he

 c
en

te
r 

of
 t

he
 u

ni
t. 

T
he

 a
rt

if
ac

t 
ha

s 
a 

po
lis

he
d 

ap
pe

ar
an

ce
 w

ith
 s

om
e 

ch
ip

pi
ng

 p
re

se
nt

 o
n 

th
e 

be
ve

le
d 

ed
ge

. 
It

 m
ea

su
re

s 
6.

44
 c

m
 l

on
g,

 3
.8

8 
cm

 
w

id
e,

 a
nd

 2
.2

4 
cm

 t
hi

ck
, 

w
ith

 
a 

w
ei

gh
t 

of
 1

11
.1

 g
. 

T
he

 a
dz

e
w

as
 

se
nt

 
to

 
th

e 
U

H
-H

il
o 

ge
oa

rc
ha

eo
lo

gy
 l

ab
 f

or
 E

D
X

R
F 

an
al

ys
is

 i
n 

an
 a

tt
em

pt
 t

o
as

ce
rt

ai
n 

in
fo

rm
at

io
n 

ab
ou

t 
th

e 
so

ur
ce

 
th

e 
li

th
ic

 m
at

er
ia

l f
ou

nd
 in

 th
e 

pr
oj

ec
t a

re
a

(S
ec

ti
on

 5
.1

.1
.1

).
 

C
at

al
og

 #
00

3 
is

 a
 c

or
al

 a
br

ad
er

 (
Fi

gu
re

 1
13

) 
co

ll
ec

te
d 

du
ri

ng
 e

xc
av

at
io

n 
of

 T
U

-1
. T

he
 a

rt
if

ac
t 

w
as

 e
nc

ou
nt

er
ed

 a
t 

69
 c

m
bs

 (
11

5 
cm

bd
) 

in
 t

he
 n

or
th

ea
st

er
n 

qu
ad

ra
nt

 o
f 

th
e 

un
it

. 
T

he
 i

rr
eg

ul
ar

-
sh

ap
ed

 a
rt

if
ac

t i
s 

3.
09

cm
 lo

ng
, 2

.4
1

cm
 w

id
e,

 a
nd

 2
.3

6
cm

 th
ic

k.
 I

t w
ei

gh
s 

10
.5

g.
 

5.
1.

1.
1

E
ne

rg
y-

D
is

pe
rs

iv
e 

X
-r

ay
 F

lu
or

es
ce

nc
e 

(E
D

X
R

F)
 R

es
ul

ts

T
he

 b
as

al
t 

ad
ze

 f
ou

nd
 d

ur
in

g 
ex

ca
va

ti
on

 o
f 

T
U

-1
 a

t 
S

IH
P

 #
 -

30
92

9 
F

ea
tu

re
 A

w
as

 s
ub

m
it

te
d 

to
 t

he
 U

H
-H

il
o 

ge
oa

rc
ha

eo
lo

gy
 l

ab
 

fo
r 

E
D

X
R

F 
an

al
ys

is
. 

T
he

 
re

su
lt

s 
of

 
th

is
 

an
al

ys
is

 
ar

e 
su

m
m

ar
iz

ed
 in

 T
ab

le
 2

2
an

d 
in

 F
ig

ur
e 

11
4

an
d 

F
ig

ur
e 

11
5;

 f
ul

l r
ep

or
t i

s 
in

 A
pp

en
di

x 
D

. D
r 

P
et

er
 

M
il

ls
 p

ro
vi

de
s 

th
e 

fo
llo

w
in

g 
an

al
ys

is
 o

f 
th

e 
re

su
lt

s:

B
is

ho
p 

M
us

eu
m

 a
rt

if
ac

ts
 th

at
 w

e 
an

al
yz

ed
 f

ro
m

 W
ai

ah
uk

in
i (

H
8)

 a
nd

 o
th

er
 s

ite
s 

at
 

K
a 

L
ae

[s
ee

 F
ig

ur
e 

11
4

an
d 

F
ig

ur
e 

11
5]

, 
so

m
e 

of
 t

ha
t 

da
ta

 i
s 

pr
es

en
te

d 
in

 t
he

at
ta

ch
ed

 K
ah

n 
et

 a
l. 

[2
01

6]
 a

rt
ic

le
, 

w
hi

ch
 a

ls
o 

di
sc

us
se

s 
G

ro
up

 F
. 

K
ila

ue
a 

an
d 

M
au

na
 L

oa
 b

ot
h 

pr
od

uc
e 

la
va

 f
lo

w
s 

w
it

h 
th

is
 r

an
ge

 o
f 

ge
oc

he
m

is
tr

y 
an

d 
E

D
X

R
F



6
R

es
ul

ts
 o

f 
L

ab
or

at
or

y 
A

na
ly

si
s

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

11
0

T
ab

le
 2

1.
 A

rt
if

ac
t c

at
al

og
 (

al
l m

at
er

ia
ls

 c
ol

le
ct

ed
 f

ro
m

 T
U

-1
 a

t S
IH

P
 #

 -
30

92
9

F
ea

tu
re

 A
)

C
at

al
og

 
#

C
on

te
xt

 
(S

tr
at

u
m

; 
d

ep
th

)

D
es

cr
ip

ti
on

# 
of

 
P

ie
ce

s
M

at
er

ia
l 

T
yp

e
D

im
en

si
on

s 
(c

en
ti

m
et

er
s)

W
ei

gh
t 

(g
ra

m
s)

P
h

ot
o 

R
ef

er
en

ce
 

00
1

S
tr

. I
; 6

4
cm

bs
B

as
al

t a
dz

e
1

L
it

hi
c

6.
44

 L
on

g
3.

88
 W

id
e

2.
24

 T
hi

ck

11
1.

1
Fi

gu
re

 1
12

00
3

S
tr

. I
; 6

9
cm

bs
C

or
al

 
A

br
ad

er
1

C
or

al
3.

09
L

on
g

2.
41

W
id

e
2.

36
T

hi
ck

10
.5

Fi
gu

re
 1

13

F
ig

ur
e 

11
2.

 P
ho

to
s

of
  C

at
al

og
 #

00
1,

 b
as

al
t a

dz
e

F
ig

ur
e 

11
3.

 P
ho

to
s

of
 C

at
al

og
 #

 0
03

,c
or

al
 a

br
ad

er
 

6
R

es
ul

ts
 o

f 
L

ab
or

at
or

y 
A

na
ly

si
s

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

11
1

T
ab

le
 2

2.
E

D
X

R
F

 R
es

ul
ts

fo
r 

B
as

al
t A

dz
e 

(C
at

al
og

 #
00

1)
 f

ro
m

 T
U

-1
 

E
D

X
R

F
 S

am
p

le
 I

D
D

es
cr

ip
ti

on
R

b
 

(p
p

m
)

N
b

 
(p

p
m

)
S

r 
(p

p
m

)
Z

r 
(p

p
m

)
S

ou
rc

e 
In

te
rp

re
ta

ti
on

K
ah

il
ip

al
in

ui
 3

 A
cc

 1
 

T
U

1 
-3

12
70

fe
a 

b 
ad

ze
 f

ra
gm

en
t 1

11
.1

g

B
as

al
t a

dz
e

8
11

31
5

13
8

G
ro

up
 F

 

F
ig

ur
e 

11
4.

 B
iv

ar
ia

te
 p

lo
t

in
 

(c
ou

rt
es

y 
U

H
H

 E
D

X
R

F
 L

ab
)

F
ig

ur
e 

11
5.

 B
iv

ar
ia

te
 p

lo
t

in
 

(c
ou

rt
es

y 
U

H
H

 E
D

X
R

F
 L

ab
)

0102030405060708090

0
50

10
0

15
0

Rb
 p

pm

Ka
'u

 A
rc

ha
eo

lo
gi

ca
l B

as
al

t

CS
H

 A
dz

e

0

50
0

10
00

15
00

20
00

25
00

0
20

0
40

0
60

0

Zr
 p

pm

Ka
'u

 A
rc

ha
eo

lo
gi

ca
l B

as
al

t

CS
H

 A
dz

e



6
R

es
ul

ts
 o

f 
L

ab
or

at
or

y 
A

na
ly

si
s

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

11
2

is
 n

ot
 g

re
at

 a
t 

so
rt

in
g 

th
e 

tw
o 

ou
t 

in
 t

hi
s 

ge
oc

he
m

ic
al

 r
an

ge
. [

D
r 

M
il

ls
, 

16
 M

ar
ch

 
20

21
 e

m
ai

l c
or

re
sp

on
de

nc
e]

P
ro

cu
re

m
en

t 
of

 c
ha

rc
oa

l 
sa

m
pl

es
 f

or
 c

hr
on

ol
og

ic
al

 a
na

ly
si

s 
w

as
 o

ne
 o

f 
th

e 
go

al
s 

of
 t

he
 

su
bs

ur
fa

ce
 te

st
in

g 
pr

og
ra

m
. C

ha
rc

oa
l w

as
 c

ol
le

ct
ed

 f
ro

m
 th

e 
sc

re
en

 d
ur

in
g 

ex
ca

va
ti

on
 o

f
T

U
-1

at
 

S
IH

P
 #

 -3
09

29
 F

ea
tu

re
 A

(T
ab

le
 2

3)
.S

m
al

l c
ha

rc
oa

l f
ra

gm
en

ts
 o

r f
le

ck
s 

w
er

e 
ob

se
rv

ed
 th

ro
ug

ho
ut

 
th

e 
un

it
 f

ro
m

 1
4 

cm
bs

 (
60

 c
m

bd
) 

to
 t

he
 b

as
e 

of
 e

xc
av

at
io

n;
 t

he
 l

ar
ge

st
 p

ie
ce

s 
w

er
e 

co
ll

ec
te

d 
fo

r 
an

al
ys

is
.

A
 

bu
lk

 
sa

m
pl

e 
co

m
pr

is
in

g 
al

l 
of

 
th

e 
co

ll
ec

te
d 

ch
ar

co
al

 
w

as
 

su
bm

it
te

d 
fo

r
w

oo
d 

ta
xa

 
id

en
tif

ic
at

io
n;

 i
nd

iv
id

ua
l 

pi
ec

es
id

en
tif

ie
d 

as
 s

ho
rt

-l
iv

ed
 w

oo
d 

sp
ec

ie
s 

w
er

e 
th

en
 s

ub
m

it
te

d 
fo

r 
ra

di
oc

ar
bo

n 
an

al
ys

is
.

T
ab

le
 2

3.
 C

ha
rc

oa
l c

at
al

og
(a

ll
 m

at
er

ia
ls

 c
ol

le
ct

ed
 f

ro
m

 T
U

-1
)

C
at

al
og

 #
C

on
te

xt
 (

st
ra

tu
m

; 
d

ep
th

)
D

es
cr

ip
ti

on
W

ei
gh

t 
(g

ra
m

s)

00
2

S
tr

. I
; 1

4
cm

bs
 (

60
 c

m
bd

) 
to

 
B

O
E

C
ha

rc
oa

l (
9 

pc
s)

2.
1

5.
2.

1
W

oo
d 

T
ax

a 
A

n
al

ys
is

A
ll

 o
f 

th
e 

ch
ar

co
al

 c
ol

le
ct

ed
 f

ro
m

 T
U

-1
 a

t S
IH

P
 #

 -
30

92
9

Fe
at

ur
e 

A
(9

 p
ie

ce
s)

 w
er

e 
su

bm
itt

ed
 

-l
iv

ed
 

ta
xa

 a
pp

ro
pr

ia
te

 f
or

 r
ad

io
ca

rb
on

 d
at

in
g.

 U
nf

or
tu

na
te

ly
, d

ue
 to

 p
er

so
nn

el
 is

su
es

 a
t t

he
 W

ID
L

, C
S

H
 

w
as

 u
na

bl
e 

to
 o

bt
ai

n 
a 

fu
ll 

an
al

ys
is

 r
ep

or
t. 

A
 b

ri
ef

 e
m

ai
l s

um
m

ar
y 

w
as

 p
ro

vi
de

d 
to

 C
S

H
 in

st
ea

d,
 

fo
cu

se
d 

on
 id

en
ti

fy
in

g 
w

hi
ch

 s
am

pl
es

 m
ig

ht
 b

e 
be

st
 s

ui
te

d 
fo

r 
ra

di
oc

ar
bo

n 
an

al
ys

is
:

I 
am

 n
ot

 a
bl

e 
to

 i
de

nt
if

y 
al

l 
of

 t
he

 c
ha

rc
oa

l 
bu

t 
I 

ha
ve

 l
oo

ke
d 

th
ro

ug
h 

th
e 

sa
m

pl
e 

fo
r 

kn
ow

n 
hi

st
or

ic
al

 i
nt

ro
du

ct
io

ns
 a

nd
 f

ou
nd

 n
on

e.
 I

 a
ls

o 
m

an
ag

ed
 t

o 
pi

ck
 o

ut
 a

 
co

up
le

 o
f 

po
ss

ib
ili

ti
es

 f
or

 r
ad

io
ca

rb
on

 d
at

in
g.

O
ne

 i
s 

ak
ok

o 
(E

up
ho

rb
ia

 s
pp

),
 a

 
na

ti
ve

 
sh

ru
b 

pr
ev

io
us

ly
 

kn
ow

n 
as

 
C

ha
m

ae
sy

ce
.

T
he

 
se

co
nd

 
is

 
ah

ea
he

a 
(C

he
no

po
di

um
 o

ah
ue

ns
e)

, 
an

ot
he

r 
na

ti
ve

 s
hr

ub
 w

hi
ch

 i
s 

a 
tr

ee
 a

t 
P

oh
ak

ul
oa

. 
 (

Is
 

yo
ur

 s
it

e 
ne

ar
 P

oh
ak

ul
oa

?)
 T

he
re

 is
 o

nl
y 

on
e 

pi
ec

e 
of

 th
e 

ah
ea

he
a 

so
 y

ou
 m

ay
 n

ee
d 

to
 d

at
e 

th
e 

ak
ok

o 
in

st
ea

d.
[G

ai
l M

ur
ak

am
i, 

27
 A

pr
il 

20
21

 e
m

ai
l c

or
re

sp
on

de
nc

e]

N
ot

ab
ly

, n
o 

hi
st

or
ic

al
ly

 i
nt

ro
du

ce
d 

w
oo

ds
 w

er
e 

id
en

ti
fi

ed
 i

n 
th

e 
ch

ar
co

al
 s

am
pl

e.
 T

he
 p

ie
ce

s 
ak

ok
o

(E
up

ho
rb

ia
sp

p.
) 

an
d 

ah
ea

he
a

(C
he

no
po

di
um

 o
ah

ue
ns

e)
. T

he
 f

ol
lo

w
in

g 
de

sc
ri

pt
io

n 
of

 
an

d 
it

s 
tr

ad
it

io
na

l u
se

s 
co

m
es

 fr
om

 

E
U

P
H

O
R

B
IA

C
E

A
E

 (
S

pu
rg

e 
fa

m
il

y)

E
up

ho
rb

ia
 s

pp
.  

(
) 

D
is

tr
ib

ut
io

n 
of

 th
e 

15
 e

nd
em

ic
 H

aw
ai

ia
n 

sh
ru

bs
 a

nd
 s

m
al

l t
re

es
 in

 th
is

 g
en

us
 r

an
ge

 
fr

om
 c

oa
st

al
 e

nv
ir

on
m

en
ts

 to
 u

pp
er

 f
or

es
t z

on
es

 o
n 

th
e 

m
ai

n 
is

la
nd

s 
(W

ag
ne

r 
et

 a
l. 

19
90

:6
02

-6
17

).
 E

ig
ht

 n
at

iv
e 

sp
ec

ie
s,

 a
nd

 a
 n

um
be

r 
of

 n
at

ur
al

iz
ed

 in
tr

od
uc

ti
on

s,
 a

re
 

fo
un

d 

6
R

es
ul

ts
 o

f 
L

ab
or

at
or

y 
A

na
ly

si
s

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

11
3

fo
r 

fi
re

w
oo

d 
by

 t
he

 H
aw

ai
ia

ns
 (

H
il

le
br

an
d 

19
81

:3
96

) 
an

d 
th

e 
m

ilk
y 

sa
p 

w
as

 o
nc

e 
co

ns
id

er
ed

 a
 p

os
si

bl
e 

so
ur

ce
 f

or
 r

ub
be

r 
(R

oc
k 

19
74

:2
61

).
 S

om
e 

m
em

be
rs

 o
f 

th
is

 
ge

nu
s 

w
er

e 
on

ce
 k

no
w

n 
as

 C
ha

m
ae

sy
ce

 b
ut

 th
e 

H
aw

ai
ia

n 
sp

ec
ie

s 
ha

ve
 s

in
ce

 b
ee

n 
re

as
si

gn
ed

 to
 th

e 
ge

nu
s 

E
up

ho
rb

ia
 (G

ov
ea

rt
s 

et
 a

l. 
20

00
; S

te
in

m
an

 a
nd

 P
or

te
r 2

00
2;

 
Y

an
g 

an
d 

B
er

ry
 2

01
1)

. [
M

ur
ak

am
i 2

02
0:

3]

in
 a

n 
en

de
m

ic
 s

hr
ub

 

ha
bi

ta
ts

, r
an

gi
ng

 fr
om

 0
25

20
 m

 fr
om

 c
oa

st
al

 z
on

es
 to

 d
ry

 fo
re

st
 a

nd
 s

ub
al

pi
ne

 s
hr

ub
la

nd
 (W

ag
ne

r 
et

 a
l. 

19
90

:5
38

) 
on

 m
os

t m
ai

n 
is

la
nd

s 
an

d 
so

M
us

eu
m

 2
02

1)
. 

T
he

 p
la

nt
 w

as
 u

se
d 

tr
ad

it
io

na
ll

y 
fo

r 
fo

od
 a

nd
 m

ed
ic

in
e,

 i
n 

th
e 

m
ak

in
g 

of
 

co
m

po
si

te
 f

is
hh

oo
ks

, a
nd

 f
or

 s
pi

ri
tu

al
 p

ur
po

se
s 

(B
is

ho
p 

M
us

eu
m

 2
02

1)
. 

S
om

e 
of

 th
e 

m
at

er
ia

l w
ith

in
 th

e 
bu

lk
 c

ha
rc

oa
l s

am
pl

e 
w

as
 id

en
ti

fi
ed

 a
s 

ch
ar

re
d 

fr
ag

m
en

ta
l k

uk
ui

or
 c

an
dl

en
ut

 (
A

le
ur

it
es

 m
ol

uc
ca

nu
s)

 n
ut

sh
el

l. 
T

he
 p

re
se

nc
e 

of
 k

uk
ui

ca
n 

be
 in

di
ca

ti
ve

 o
f 

pa
st

 la
nd

 
us

e 
an

d 
ac

ti
vi

ty
 a

s 
th

es
e 

nu
ts

 w
er

e 
tr

ad
it

io
na

ll
y 

ut
il

iz
ed

 fo
r f

oo
d,

 li
gh

ti
ng

, m
ed

ic
in

e,
 a

nd
 o

th
er

 u
se

s 
(H

an
dy

 a
nd

 H
an

dy
 1

97
2:

23
1

23
2)

. I
n 

an
 a

gr
ic

ul
tu

ra
l 

co
nt

ex
t 

th
ey

 m
ay

 h
av

e 
be

en
 u

se
d 

to
 e

nr
ic

h 
pl

an
tin

g 
so

il
s.

T
he

 b
ul

k 
ch

ar
co

al
 s

am
pl

e 
w

as
 r

et
ur

ne
d 

to
 C

S
H

. 
O

f 
th

e 
sa

m
pl

e,
 1

.7
 g

 w
as

 m
ar

ke
d 

as
 

un
id

en
tif

ie
d.

 T
he

 r
em

ai
ni

ng
 0

.4
 g

 o
f 

ch
ar

co
al

 c
om

pr
is

ed
 th

e
,

ak
ok

o,
 a

nd
 k

uk
ui

nu
ts

he
ll

sa
m

pl
es

, w
hi

ch
 w

er
e 

se
pa

ra
te

d 
by

 ty
pe

 in
to

 s
m

al
l, 

la
be

le
d 

zi
pt

op
 b

ag
s.

S
om

e 
of

 th
e

ch
ar

co
al

 p
ie

ce
s 

w
er

e
sh

at
te

re
d 

in
to

 s
m

al
le

r 
pi

ec
es

 th
ro

ug
ho

ut
 th

e 
pr

oc
es

s 
of

 s
hi

pp
in

g,
 h

an
dl

in
g,

 a
nd

 id
en

tif
ic

at
io

n 
ac

tiv
it

ie
s.

 T
he

 
an

d 
sa

m
pl

es
 w

er
e 

pr
ep

ar
ed

 f
or

 f
or

w
ar

di
ng

 t
o 

B
et

a 
A

na
ly

tic
 f

or
 

ra
di

oc
ar

bo
n 

an
al

ys
is

.

5.
2.

2
R

ad
io

ca
rb

on
A

n
al

ys
is

F
ol

lo
w

in
g 

th
e 

re
co

m
m

en
da

ti
on

s 
of

 G
ai

l 
M

ur
ak

am
i 

fr
om

 t
he

 W
ID

L
, 

tw
o 

ch
ar

co
al

 s
am

pl
es

 
re

pr
es

en
ti

ng
 s

ho
rt

-l
iv

ed
 w

oo
d 

sp
ec

ie
s 

w
er

e 
su

bm
it

te
d 

to
 B

et
a 

A
na

ly
ti

c 
in

 F
lo

ri
da

 f
or

 r
ad

io
ca

rb
on

 
an

al
ys

is
. 

T
he

se
 i

nc
lu

de
d 

th
e 

en
ti

re
ty

 o
f 

th
e 

(t
ot

al
 =

 0
.3

 g
) 

an
d 

(t
ot

al
 =

 >
0.

1 
g)

 
ch

ar
co

al
s

fr
om

 C
SH

 C
at

al
og

 #
 0

02
, 

co
lle

ct
ed

 f
ro

m
 T

U
-1

 a
t 

S
IH

P
 #

 -
30

92
9

F
ea

tu
re

 A
. 

T
he

 t
w

o 
sa

m
pl

es
 w

er
e 

as
si

gn
ed

re
sp

ec
ti

ve
ly

 b
y 

th
e 

B
et

a 
A

na
ly

ti
c 

la
b

-5
92

95
7

2a
)

-
(B

et
a 

sa
m

pl
e 

co
de

 2
b)

; 
th

e 
re

su
lt

s 
of

 t
he

 r
ad

io
ca

rb
on

 a
na

ly
se

s 
fo

r 
th

es
e 

sa
m

pl
es

 a
re

su
m

m
ar

iz
ed

 in
T

ab
le

 2
4.

 T
he

 f
ul

l B
et

a 
A

na
ly

ti
c 

re
po

rt
 is

 in
 A

pp
en

di
x 

E
. 

A
 2

-s
ig

m
a 

ca
li

br
at

io
n 

of
 t

he
 r

ad
io

ca
rb

on
 a

na
ly

si
s 

of
 S

am
pl

e 
B

et
a-

59
29

57
/ 

2a
su

gg
es

te
d 

fo
ur

po
ss

ib
le

 d
at

e 
ra

ng
es

, 
A

D
 1

65
6 

to
 1

69
8 

(1
9.

2%
),

 A
D

 1
72

2 
to

 1
81

4 
(4

9.
9%

),
 A

D
 1

83
6 

to
 1

88
0 

(7
.3

%
),

 a
nd

 A
D

 1
91

0 
to

 P
os

t 1
95

0 
(1

9.
0%

),
 w

it
h 

th
e 

la
te

 p
re

-C
on

ta
ct

/e
ar

ly
 p

os
t-

C
on

ta
ct

 d
at

e 
ra

ng
e 

(1
72

2
to

 1
81

4)
 b

ei
ng

 th
e 

m
os

t p
ro

ba
bl

e 
(s

ee
 T

ab
le

 2
4

an
d 

F
ig

ur
e 

11
6)

.

A
 2

-s
ig

m
a 

ca
li

br
at

io
n 

of
 th

e 
ra

di
oc

ar
bo

n 
an

al
ys

is
 o

f 
B

et
a-

59
29

58
/ 2

b 
su

gg
es

te
d 

th
re

e
po

ss
ib

le
 

da
te

 r
an

ge
s,

 A
D

 1
66

6 
to

 1
78

3 
(4

2.
8%

),
 A

D
 1

79
6 

to
 1

89
4 

(3
3.

8%
),

 a
nd

 A
D

 1
90

3 
to

 P
os

t 
19

50
 

(1
8.

8%
),

 w
it

h 
th

e 
la

te
 p

re
-C

on
ta

ct
 d

at
e 

ra
ng

e 
(1

66
6 

to
 1

78
3)

 b
ei

ng
 t

he
 m

os
t 

pr
ob

ab
le

 (
se

e 
T

ab
le

 
24

an
d 

F
ig

ur
e 

11
7)

. 



6 
 

R
es

ul
ts

 o
f 

L
ab

or
at

or
y 

A
na

ly
si

s 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

11
4  

T
ab

le
 2

4.
 R

ad
io

ca
rb

on
 d

at
in

g 
an

al
ys

is
 (

2-
si

gm
a 

ca
li

br
at

io
n)

 f
or

 s
ho

rt
-l

iv
ed

 s
pe

ci
es

 c
ha

rc
oa

l 
co

ll
ec

te
d 

fr
om

 T
U

-1
  

L
ab

or
at

or
y 

N
u

m
b

er
 / 

S
am

pl
e 

C
od

e 

M
ea

su
re

d 
R

ad
io

ca
rb

on
 

A
ge

 

13
C

/1
2C

 
R

at
io

 
C

on
ve

n
ti

on
al

 
R

ad
io

ca
rb

on
 

A
ge

 

2-
Si

gm
a 

C
al

ib
ra

ti
on

  
(9

5.
4%

 P
ro

b
ab

il
it

y)
 

B
et

a
59

29
57

 / 
2a

 
 

10
1.

06
 +

/-
 0

.3
7 

pM
C

 
-8

.8
 o

/o
o 

18
0 

+
/-

 3
0 

B
P

 
A

D
 1

72
2 

to
 1

81
4 

(4
9.

9%
) 

 
A

D
 1

65
6 

to
 1

69
8 

(1
9.

2%
) 

A
D

 1
91

0 
to

 P
os

t 1
95

0 
(1

9.
0%

) 
A

D
 1

83
6 

to
 1

88
0 

(7
.3

%
) 

B
et

a
59

29
58

 / 
2b

 
15

0 
+

/-
 3

0 
B

P
 

-2
5.

2 
o/

oo
 1

50
 +

/-
 3

0 
 

A
D

 1
66

6 
to

 1
78

3 
(4

2.
8%

) 
A

D
 1

79
6 

to
 1

89
4 

(3
3.

8%
) 

A
D

 1
90

3 
to

 P
os

t 1
95

0 
(1

8.
8%

) 

6 
 

R
es

ul
ts

 o
f 

L
ab

or
at

or
y 

A
na

ly
si

s 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

11
5  

 

F
ig

ur
e 

11
6.

 C
al

ib
ra

ti
on

 d
at

a 
an

d 
ca

lib
ra

ti
on

 c
ur

ve
 f

or
 S

am
pl

e 
B

et
a

59
29

57
 / 

2a
 f

ro
m

 T
U

-1
 

(c
ou

rt
es

y 
of

 B
et

a 
A

na
ly

ti
c)

 

 

F
ig

ur
e 

11
7.

 C
al

ib
ra

ti
on

 d
at

a 
an

d 
ca

lib
ra

ti
on

 c
ur

ve
 f

or
 S

am
pl

e 
B

et
a

59
29

58
 / 

2b
 f

ro
m

 T
U

-1
 

(c
ou

rt
es

y 
of

 B
et

a 
A

na
ly

ti
c)

 



6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

11
6

Se
ct

io
n 

6 
  

F
O

R
M

A
L

 T
Y

P
E

:
C

om
pl

ex
 

F
U

N
C

T
IO

N
:

R
an

ch
in

g 

N
U

M
B

E
R

 O
F

 F
E

A
T

U
R

E
S:

7 
(3

 n
ew

ly
 r

ec
or

de
d 

fe
at

ur
es

 in
 p

ro
je

ct
 a

re
a)

A
G

E
:

H
is

to
ri

c

T
E

S
T

 E
X

C
A

V
A

T
IO

N
S:

N
on

e

T
A

X
 M

A
P

 K
E

Y
:

(3
)

9-
5-

00
7:

01
6;

 9
-5

-0
10

:0
01

(o
ut

si
de

 c
ur

re
nt

 p
ro

je
ct

 a
re

a)

P
R

E
V

IO
U

S
 

D
O

C
U

M
E

N
T

A
T

IO
N

:
C

la
rk

 e
t a

l. 
20

13
(p

or
ti

on
 in

 9
-5

-0
10

:0
01

)

S
IH

P
 #

 -2
95

07
 is

 a
n 

ap
pr

ox
im

at
el

y 
10

0-
m

-s
q 

ov
er

la
ps

 t
he

 f
ar

 e
as

te
rn

 e
xt

en
t

of
 t

he
 p

ro
po

se
d 

tr
ea

tm
en

t 
pl

an
t 

fa
ci

li
ty

 p
or

tio
n 

of
 t

he
 p

ro
je

ct
 a

re
a 

(F
ig

ur
e 

45
an

d 
F

ig
ur

e 
46

R
oa

d 
(S

IH
P

 #
 -

31
27

1
S

IH
P

 #
 -

31
27

0)
. T

he
si

te
 m

aj
or

it
y 

of
 th

e 
si

te
 

li
es

 in
 T

M
K

: (
3)

9-
5-

01
0:

00
1 

w
hi

ch
 b

ou
nd

s 
th

e 
cu

rr
en

t p
ro

je
ct

 a
re

a 
to

 th
e 

ea
st

; t
hi

s 
po

rt
io

n 
of

 th
e 

si
te

 w
as

 f
ir

st
 i

de
nt

if
ie

d 
an

d 
do

cu
m

en
te

d 
by

 C
la

rk
 e

t 
al

. 
(2

01
3)

. 
A

t 
th

at
 t

im
e,

 s
om

e 
ad

di
ti

on
al

 
as

so
ci

at
ed

 f
ea

tu
re

s 
w

er
e 

al
so

 o
bs

er
ve

d 
to

 e
xt

en
d 

in
to

 T
M

K
: 

(3
)

9-
5-

00
7:

01
6 

bu
t 

w
er

e 
no

t 
fu

ll
y 

do
cu

m
en

te
d 

or
 a

ss
ig

ne
d 

fe
at

ur
e 

de
si

gn
at

io
ns

 a
t 

th
at

 t
im

e.
 F

ig
ur

e 
11

8
is

 t
he

 S
IH

P
 #

 -
29

50
7 

pl
an

 
vi

ew
 m

ap
 f

ro
m

 C
la

rk
 e

t 
al

. 
(2

01
3:

18
5)

, 
ad

ap
te

d 
to

 s
ho

w
 t

he
 e

xt
en

t 
of

 t
he

 d
oc

um
en

te
d 

fe
at

ur
es

 
(F

ea
tu

re
s 

A
 t

hr
ou

gh
 D

) 
in

 r
el

at
io

n 
to

 t
he

 c
ur

re
nt

 p
ro

je
ct

 a
re

a 
bo

un
ds

. 
A

s 
F

ig
ur

e 
11

8
sh

ow
s,

 
po

rt
io

ns
 o

f 
w

ha
t a

re
 n

ow
 a

ss
ig

ne
d 

as
 F

ea
tu

re
s 

E
(r

oc
k 

w
al

l)
an

d
F

(c
on

cr
et

e 
an

d 
ea

rt
he

n 
ch

an
ne

l)
w

er
e 

no
te

d 
du

ri
ng

 th
e 

20
13

 s
ur

ve
y.

A
 w

ir
e 

fe
nc

e 
li

ne
 a

ss
oc

ia
te

d 
w

it
h 

th
e 

si
te

 w
as

 a
ls

o 
do

cu
m

en
te

d 
in

 th
e 

cu
rr

en
t s

ur
ve

y 
as

 F
ea

tu
re

 G
 (

se
e 

F
ig

ur
e 

46
).

 

T
he

 f
ol

lo
w

in
g 

ar
e 

ex
ce

rp
ts

 f
ro

m
 t

he
 S

IH
P

 #
 -

29
50

7 
si

te
 d

es
cr

ip
tio

n 
in

 C
la

rk
 e

t 
al

. (
20

13
);

 t
he

 
de

ta
il

ed
de

sc
ri

pt
io

ns
 f

or
 F

ea
tu

re
s 

A
, B

, C
, a

nd
D

 a
re

 o
m

it
te

d 
be

lo
w

 a
s 

th
es

e 
fe

at
ur

es
 a

re
 s

it
ua

te
d 

ou
ts

id
e 

th
e 

cu
rr

en
t p

ro
je

ct
 a

re
a.

 T
he

 f
ul

l s
ite

 d
es

cr
ip

ti
on

 is
 p

ro
vi

de
d 

in
 A

pp
en

di
x

F.
 

S
IH

P
 S

it
e 

29
50

7

S
it

e 
29

50
7 

is
 a

 c
om

pl
ex

 o
f 

ol
d 

ra
nc

h 
bu

il
di

ng
s 

lo
ca

te
d 

in
 th

e 
no

rt
hw

es
te

rn
 c

or
ne

r 
of

 th
e 

pr
oj

ec
t 

ar
ea

 n
ea

r
th

e 
ju

nc
ti

on
 o

f 
th

e 
S

ite
 2

95
05

 a
nd

 S
it

e 
29

50
6 

w
al

ls
 ..

. T
he

 
co

m
pl

ex
 i

nc
lu

de
s 

th
re

e 
m

ai
n

bu
il

di
ng

s 
(F

ea
tu

re
s 

A
, 

B
, 

an
d 

D
),

 a
n 

ol
d 

pi
ec

e 
of

 
pl

at
fo

rm
 (

F
ea

tu
re

 C
),

 a
nd

 
se

ve
ra

l 
as

so
ci

at
ed

 f
ea

tu
re

s 
(i

.e
. f

en
ce

 l
in

es
, 

w
at

er
 l

in
es

, 
ro

ck
 w

al
ls

, g
at

es
, 

a 
w

at
er

tr
ou

gh
, a

 s
m

al
l 

sh
ed

, a
 k

en
ne

l, 
a 

re
ce

nt
 i

m
u

pi
t, 

a 
w

oo
de

n 
co

rr
al

, h
it

ch
in

g 
po

st
s,

 a
 

gr
av

el
 p

ar
ki

ng
 a

re
a,

m
od

er
n 

fa
rm

 e
qu

ip
m

en
t, 

tr
as

h,
 e

tc
.)

 w
it

hi
n 

a 
ro

ug
hl

y 
10

0 
m

et
er

 
by

 1
00

 m
et

er
 a

re
a 

[s
ee

 F
ig

ur
e 

11
8]

. 
T

he
co

m
pl

ex
 i

s 
lo

ca
te

d 
at

 t
he

 g
at

ed
 o

ut
le

t 
of

 
T

he
 g

at
e 

is
 u

se
d 

al
m

os
t e

xc
lu

si
ve

ly
 to

 a
cc

es
s 

th
e 

ad
jo

in
in

g 
pa

rc
el

 to
 th

e 
w

es
t (

T
M

K
:3

-9
-5

-0
7:

01
6)

, 
as

ve
hi

cu
la

r 
ac

ce
ss

 i
s 

no
t 

po
ss

ib
le

 f
ro

m
 t

hi
s 

ga
te

 t
o 

th
e 

re
m

ai
nd

er
 o

f 
th

e 
cu

rr
en

t 
pr

oj
ec

t a
re

a 
lo

ca
te

d 
on

 th
e

ea
st

er
n 

si
de

 o
f 

S
it

e 
29

50
6.

 O
nl

y 
on

e 
of

 th
e 

bu
il

di
ng

s 

6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

11
7

F
ig

ur
e 

11
8.

 P
la

n 
vi

ew
 m

ap
 o

f 
S

IH
P 

# 
-2

95
07

 f
ro

m
 C

la
rk

 e
t a

l. 
 (

20
13

:1
85

) 
ov

er
la

in
 w

it
h 

th
e 

ap
pr

ox
im

at
ed

cu
rr

en
t p

ro
je

ct
 a

re
a 

ex
te

nt
 (

in
 p

in
k)

an
d 

sh
ow

in
g 

th
e 

lo
ca

tio
ns

 o
f 

ne
w

ly
 

as
si

gn
ed

 F
ea

tu
re

s 
E

 a
nd

 F



6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

11
8  

(F
ea

tu
re

 B
) 

is
 s

it
ua

te
d 

w
ho

ll
y 

w
it

hi
n 

th
e 

bo
un

da
ri

es
 o

f 
th

e 
cu

rr
en

t s
tu

dy
 p

ar
ce

l, 
th

e 
ot

he
r 

tw
o 

ar
e 

si
tu

at
ed

 p
ar

tia
lly

 w
ith

in
 t

he
 s

tu
dy

 p
ar

ce
l, 

an
d 

pa
rt

ia
lly

 o
n 

th
e 

ne
ig

hb
or

in
g 

pa
rc

el
 t

o 
th

e 
w

es
t. 

A
 m

ap
 o

f 
th

e 
en

ti
re

 s
ite

 (
pr

ep
ar

ed
 b

y 
R

ec
ht

m
an

 
C

on
su

lt
in

g,
 L

L
C

 d
ur

in
g 

fi
el

dw
or

k 
co

nd
uc

te
d 

on
 t

he
 n

ei
gh

bo
ri

ng
 p

ar
ce

l 
in

 2
00

7 
[t

hi
s 

st
ud

y 
w

as
 n

ev
er

 f
in

al
iz

ed
]

 
oc

cu
r 

w
it

hi
n 

th
e 

cu
rr

en
t 

st
ud

y 
pa

rc
el

 w
er

e 
as

si
gn

ed
 f

ea
tu

re
 d

es
ig

na
ti

on
s 

an
d 

re
co

rd
ed

 in
 d

et
ai

l
 

T
he

 fe
at

ur
es

 o
f S

it
e 

29
50

7 
 in

cl
ud

e 
a 

lo
ng

 m
et

al
 a

nd
 w

oo
d 

st
ru

ct
ur

e 
on

 a
 c

on
cr

et
e 

sl
ab

 l
oc

at
ed

 a
t 

th
e 

so
ut

he
rn

 e
nd

 o
f 

th
e 

co
m

pl
ex

 (
F

ea
tu

re
 A

),
 a

 s
m

al
l 

w
oo

de
n 

bu
il

di
ng

 (
Fe

at
ur

e 
B

) 
lo

ca
te

d 
at

 th
e 

so
ut

hw
es

te
rn

 e
nd

 o
f 

S
it

e 
29

50
5,

 a
 la

rg
e 

w
oo

de
n 

bu
il

di
ng

 a
t 

th
e 

no
rt

he
rn

 e
xt

en
t 

of
 t

he
 c

om
pl

ex
 n

ex
t 

to
 t

he
 g

ra
ve

l 
pa

rk
in

g 
ar

ea
 

th
at

 h
as

 b
ee

n 
se

t 
up

 o
n 

a 
co

bb
le

 p
la

tf
or

m
 (

Fe
at

ur
e 

C
) 

at
 t

he
 i

nt
er

se
ct

io
n 

of
 S

it
es

 
29

50
5 

an
d 

29
50

6.
 A

ll
 o

f t
he

 b
ui

ld
in

gs
 a

re
 in

 v
ar

io
us

 s
ta

te
s 

of
 d

is
re

pa
ir

, a
nd

 th
ey

 d
o 

no
t 

ap
pe

ar
 to

 h
av

e 
be

en
 u

se
d 

(e
xc

ep
t 

fo
r 

st
or

ag
e 

pu
rp

os
es

) 
fo

r 
a 

nu
m

be
r 

of
 y

ea
rs

. 
F

ea
tu

re
s 

A
, B

, C
, a

nd
 D

 o
f S

it
e 

29
50

7,
 w

hi
ch

 a
re

 a
ll

 a
t l

ea
st

 p
ar

tia
lly

 lo
ca

te
d 

w
it

hi
n 

th
e 

bo
un

da
ri

es
 o

f 
th

e 
cu

rr
en

t 
pr

oj
ec

t 
ar

ea
, 

ar
e 

de
sc

ri
be

d 
in

 d
et

ai
l 

be
lo

w
. 

T
he

ir
 

lo
ca

ti
on

s 
re

la
tiv

e 
to

 t
he

 p
ro

je
ct

 a
re

a 
bo

un
da

ri
es

, 
S

it
es

 2
95

05
 a

nd
 2

95
06

, 
an

d 
th

e 
ot

he
r 

fe
at

ur
es

 o
f 

S
it

e 
29

50
7 

th
at

 a
re

 s
it

ua
te

d 
on

 t
he

 n
ei

gh
bo

ri
ng

 p
ar

ce
l t

o 
th

e 
w

es
t 

ar
e 

de
pi

ct
ed

 in
 [

F
ig

ur
e 

11
8]

. [
C

la
rk

 e
t a

l. 
20

13
:1

84
] 

T
he

 S
it

e 
29

50
7 

ra
nc

h 
bu

il
di

ng
 c

om
pl

ex
 a

pp
ea

rs
 to

 h
av

e 
be

en
 b

ui
lt

 d
ur

in
g 

th
e 

ea
rl

y 
tw

en
ti

et
h 

ce
nt

ur
y,

 b
y 

th
e 

ra
nc

hi
ng

 s
ub

si
di

ar
y 

of
 t

he
 H

ut
ch

in
so

n 
S

ug
ar

 P
la

nt
at

io
n 

 D
ai

ry
, 

In
c.

).
 T

he
 f

or
m

al
 a

ttr
ib

ut
es

 o
f 

th
e 

bu
il

di
ng

 s
ug

ge
st

 t
he

ir
 f

un
ct

io
ns

, a
nd

 a
 r

ev
ie

w
 o

f 
th

e 
H

ut
ch

in
so

n 
S

ug
ar

 P
la

nt
at

io
n 

C
om

pa
ny

 A
nn

ua
l 

R
ep

or
ts

 f
or

 t
he

 y
ea

rs
 1

90
3 

to
 1

96
9 

(a
va

il
ab

le
 a

t 
th

e 
U

ni
ve

rs
it

y 
of

 
pr

ov
id

es
 a

dd
it

io
na

l i
nf

or
m

at
io

n 
re

la
ti

ng
 to

 th
e 

co
ns

tr
uc

ti
on

 a
nd

 u
se

 o
f 

th
e 

bu
ild

in
gs

. 
Fe

at
ur

e 
A

 f
un

ct
io

ne
d 

as
 a

 p
ig

ge
ry

 w
ith

 a
n 

at
ta

ch
ed

 s
la

ug
ht

er
ho

us
e 

fo
r 

pi
gs

; F
ea

tu
re

 B
 w

as
 c

on
st

ru
ct

ed
 a

s 
a 

sm
al

l s
ta

bl
e 

w
it

h 
th

re
e 

st
al

ls
, 

bu
t 

w
as

 l
at

er
 t

ur
ne

d 
in

to
 a

 b
un

k 
ho

us
e;

 a
nd

 F
ea

tu
re

 D
 w

as
 t

he
 

sl
au

gh
te

rh
ou

se
 f

or
 c

at
tl

e,
 b

ut
 w

as
 c

on
ve

rt
ed

 to
 a

 r
an

ch
 h

ea
dq

ua
rt

er
s 

an
d 

eq
ui

pm
en

t 
st

or
ag

e 
ar

ea
 w

he
n 

th
e 

sl
au

gh
te

rh
ou

se
 s

hu
t d

ow
n 

in
 th

e 
m

id
-1

95
0s

. F
ea

tu
re

 C
, w

hi
ch

 
is

 n
ot

 a
 b

ui
ld

in
g,

 s
ee

m
s 

to
 b

e 
a 

pi
ec

e 
of

 e
qu

ip
m

en
t 

re
m

ov
ed

 f
ro

m
 t

he
 o

ri
gi

na
l 

 ju
nc

tio
n 

of
 th

e 
S

it
e 

29
50

5 
an

d 
S

it
e 

29
50

6 
ra

nc
h 

w
al

ls
. T

he
 s

pe
ci

fi
c 

us
e 

of
 F

ea
tu

re
 C

 a
t S

it
e 

29
50

7 
is

 n
ot

 c
le

ar
; i

t m
ay

 h
av

e 
be

en
 p

ur
el

y 
a 

de
co

ra
ti

ve
 a

dd
it

io
n 

to
 th

e 
ra

nc
hi

ng
 c

om
pl

ex
. 

T
he

 f
ir

st
 m

en
tio

n 
of

 S
it

e 
29

50
7 

in
 t

he
 H

ut
ch

in
so

n 
S

ug
ar

 P
la

nt
at

io
n 

C
om

pa
ny

 
A

nn
ua

l R
ep

or
ts

 o
cc

ur
s 

in
 1

91
8 

w
he

n 
it

 w
as

 r
ep

or
te

d 
by

 th
e 

pl
an

ta
ti

on
 m

an
ag

er
 th

at
 

 o
w

n 
sl

au
gh

te
rh

ou
se

 (
F

ea
tu

re
 D

).
 

H
en

ke
 (

19
29

) 
al

so
 m

en
ti

on
s 

th
at

 t
he

 r
an

ch
 h

ad
 i

ts
 o

w
n 

sl
au

gh
te

rh
ou

se
, 

at
 w

hi
ch

 
ro

ug
hl

y 
10

0 
he

ad
 

of
 

ca
tt

le
 

w
er

e 
sl

au
gh

te
re

d 
an

nu
al

ly
. 

T
he

 
lo

ca
ti

on
 

of
 

th
e 

sl
au

gh
te

rh
ou

se
 i

s 
sh

ow
n 

In
c.

 la
nd

s 
in

 th
e 

no
rt

hw
es

te
rn

 c
or

ne
r 

of
 th

e 
pr

oj
ec

t a
re

a 
ad

ja
ce

nt
 to

 D
ai

ry
 P

ad
do

ck
 

# 
8 

 a
nd

 t
he

 S
it

e 
29

50
5 

an
d 

S
ite

 2
95

06
 r

an
ch

 w
al

ls
. 

F
ea

tu
re

 A
 i

s 
sp

ec
if

ic
al

ly
 

m
en

ti
on

ed
 i

n 
th

e 
an

nu
al

 r
ep

or
t 

fo
r 

19
44

 (
H

. 
P

. 
S

. 
C

. 
19

44
),

 w
he

n 
M

an
ag

er
 J

. 
S

. 

6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

11
9  

B
ea

tt
y 

re
po

rt
ed

 o
n 

th
e 

ex
pe

ns
es

 i
nc

ur
re

d 
by

 a
dd

it
io

ns
 t

o 
bu

il
di

ng
s 

at
 t

he
 p

ig
ge

ry
. 

A
 1

94
4 

da
te

 i
ns

cr
ib

ed
 i

n 
co

nc
re

te
 o

f 
th

e 
fu

rr
ow

in
g 

pe
ns

 a
t 

th
e 

w
es

te
rn

 e
nd

 o
f 

th
e 

F
ea

tu
re

 A
 s

tr
uc

tu
re

 c
on

fi
rm

s 
th

e 
ad

di
ti

on
s 

oc
cu

rr
ed

 i
n 

th
at

 y
ea

r.
 N

o 
sp

ec
if

ic
 

m
en

tio
n 

of
 F

ea
tu

re
s 

B
 a

nd
 C

 w
as

 f
ou

nd
 i

n 
th

e 
an

nu
al

 r
ep

or
ts

. 
T

he
 w

ri
ti

ng
 o

n 
F

ea
tu

re
 C

, h
ow

ev
er

, i
nd

ic
at

es
 t

ha
t 

th
e 

m
ac

hi
ne

ry
 w

as
 p

ro
du

ce
d 

in
 1

87
1 

by
 W

. A
. 

M
cO

ni
e 

C
om

pa
ny

 o
f 

Sc
ot

la
nd

 S
tr

ee
t 

E
ng

in
e 

w
or

ks
, G

la
sg

ow
, S

co
tl

an
d 

(f
ou

nd
ed

 
 [

si
c]

 o
f 

su
ga

r 
m

il
ls

 a
nd

 e
ng

in
es

 t
ha

t 
w

er
e 

w
as

 li
ke

ly
 m

ov
ed

 to
 th

e 
lo

ca
ti

on
 o

f 
S

it
e 

29
50

7 
af

te
r 

th
e 

m
il

l w
as

 d
is

m
an

tl
ed

 in
 c

a.
 

19
10

. 

-
th

en
 m

ar
ke

te
d 

th
ro

ug
h 

th
e 

H
il

o 
M

ea
t 

C
o.

 (
T

he
 G

il
m

or
e 

H
aw

ai
i 

S
ug

ar
 M

an
ua

l 
19

54
:4

6)
. 

A
ft

er
 t

he
 c

lo
su

re
 o

f 
th

e 
sl

au
gh

te
rh

ou
se

 t
he

 F
ea

tu
re

 D
 b

ui
ld

in
g 

w
as

 
co

nv
er

te
d 

to
 s

er
ve

 a
s 

an
 o

ff
ic

e 
bu

il
di

ng
 (

ra
nc

h 
he

ad
qu

ar
te

rs
),

 w
or

ks
ho

p 
an

d 
eq

ui
pm

en
t 

st
or

ag
e 

ar
ea

. 
It

 i
s 

li
ke

ly
 a

ro
un

d 
th

is
 t

im
e 

th
at

 t
he

 c
ov

er
ed

 s
tr

uc
tu

re
s 

at
ta

ch
ed

 t
o 

it
s 

w
es

te
rn

 e
nd

 w
er

e 
ad

de
d.

 F
ea

tu
re

 D
 i

s 
kn

ow
n 

to
 h

av
e 

se
rv

ed
 a

s 
th

e 
he

ad
qu

ar
te

rs
 [

fo
r]

 s
ev

er
al

 r
an

ch
es

 t
ha

t 
ra

n 
ca

ttl
e 

on
 t

he
 p

ro
je

ct
 a

re
a 

la
nd

s 
du

ri
ng

 
th

e 
se

co
nd

 h
al

f 
of

 t
he

 t
w

en
ti

et
h 

ce
nt

ur
y,

 i
nc

lu
di

ng
 t

he
 H

aw
ai

ia
n 

R
an

ch
 C

o.
 

 c
on

ve
rt

ed
 

in
 t

he
 c

on
cr

et
e 

at
 F

ea
tu

re
 B

).
 W

he
n 

F
ea

tu
re

 A
 c

ea
se

d 
to

 b
e 

us
ed

 a
s 

a 
pi

gg
er

y 
is

 
un

kn
ow

n.
 [

C
la

rk
 e

t a
l. 

20
13

:2
07

] 

F
ea

tu
re

 E
 is

 a
 s

ta
ck

ed
, c

or
e-

fi
ll

ed
 ro

ck
 w

al
l l

oc
at

ed
 a

lo
ng

 th
e 

w
es

te
rn

 s
id

e 
of

 th
e 

S
IH

P 
# 

-2
95

07
 

co
m

pl
ex

 (s
ee

 F
ig

ur
e 

46
 a

nd
 F

ig
ur

e 
11

8 
th

ro
ug

h 
F

ig
ur

e 
12

0)
. T

he
 w

al
l m

ea
su

re
s 

59
 m

 lo
ng

 o
ve

ra
ll,

 
of

 w
hi

ch
 3

6.
5 

m
 is

 in
 t

he
 c

ur
re

nt
 p

ro
je

ct
 a

re
a.

 T
he

 w
al

l r
an

ge
s 

in
 h

ei
gh

t f
ro

m
 1

00
12

0 
cm

 a
nd

 is
 

ap
pr

ox
im

at
el

y 
10

0 
cm

 w
id

e.
 U

n-
m

il
le

d 
w

oo
de

n 
po

st
s 

an
d 

m
od

er
n 

m
et

al
 t

-p
os

ts
 s

up
po

rt
 a

 s
in

gl
e 

st
ra

nd
 o

f 
ba

rb
ed

 w
ir

e 
fe

nc
e 

ru
nn

in
g 

al
on

g 
th

e 
su

rf
ac

e 
of

 t
he

 w
al

l. 
P

or
ti

on
s 

of
 t

he
 w

al
l 

ex
hi

bi
t 

m
in

or
 c

ol
la

ps
e.

 O
ne

 g
at

e 
is

 p
re

se
nt

 n
ea

r 
th

e 
cu

rr
en

t 
so

ut
he

rn
 p

ro
je

ct
 a

re
a 

bo
un

da
ry

 (
se

e 
Fi

gu
re

 
11

8)
.  

F
ea

tu
re

 F
 i

s 
a 

co
nc

re
te

 a
nd

 e
ar

th
en

 d
ra

in
ag

e 
ch

an
ne

l 
lo

ca
te

d 
be

tw
ee

n 
F

ea
tu

re
s 

E
 a

nd
 G

 (
se

e 
F

ig
ur

e 
46

, F
ig

ur
e 

11
8,

 F
ig

ur
e 

12
1,

 F
ig

ur
e 

12
2,

 a
nd

 F
ig

ur
e 

12
3)

. F
ig

ur
e 

11
8 

in
di

ca
te

s 
th

e 
ch

an
ne

l 
in

le
t 

is
 s

itu
at

ed
 2

 o
r 

3 
m

 s
ou

th
 o

f 
Fe

at
ur

e 
D

, o
ut

si
de

 t
he

 c
ur

re
nt

 p
ro

je
ct

 a
re

a;
 t

hi
s 

po
rt

io
n 

of
 t

he
 

ch
an

ne
l 

w
as

 f
ou

nd
 t

o 
be

 o
bs

cu
re

d 
by

 s
ed

im
en

t 
an

d 
ve

ge
ta

ti
on

 d
ur

in
g 

th
e 

cu
rr

en
t 

fi
el

dw
or

k.
 T

he
 

ch
an

ne
l 

w
as

 v
is

ib
le

 b
eg

in
ni

ng
 w

he
re

 i
t 

pa
ss

es
 a

 r
oc

k 
w

al
l. 

T
he

 c
ha

nn
el

 t
re

nd
s 

do
w

ns
lo

pe
 t

o 
th

e 
so

ut
he

as
t, 

pr
ot

ec
te

d 
by

 a
 w

ir
e 

fe
nc

e 
of

fs
et

 a
 d

is
ta

nc
e 

of
 3

5 
m

 t
o 

th
e 

w
es

t. 
It

 is
 c

ha
ra

ct
er

iz
ed

 a
s 

a 
co

nc
re

te
 c

ha
nn

el
 m

ea
su

ri
ng

 5
0 

cm
 w

id
e 

at
 th

e 
su

rf
ac

e,
 ta

pe
ri

ng
 to

 1
8 

cm
 w

id
e 

at
 it

s 
in

te
ri

or
 b

as
e,

 
w

it
h 

a 
de

pt
h 

of
 1

3 
cm

. T
hi

s 
co

nc
re

te
 s

ec
ti

on
 o

f 
th

e 
ch

an
ne

l 
be

gi
nn

in
g 

at
 t

he
 r

oc
k 

w
al

l 
is

 5
0.

4 
m

 
lo

ng
; 

of
 t

hi
s,

 3
0.

5 
m

 i
s 

w
it

hi
n 

th
e 

cu
rr

en
t 

pr
oj

ec
t 

ar
ea

. T
he

 c
on

cr
et

e 
ch

an
ne

l 
op

en
s 

in
to

 a
 w

id
er

, 
ea

rt
he

n 
ch

an
ne

l 
dr

ai
ni

ng
 i

nt
o 

a 
le

ve
l 

fi
el

d.
 T

he
 e

ar
th

en
 p

or
tio

n 
of

 t
he

 c
ha

nn
el

 i
s 

ap
pr

ox
im

at
el

y 
39

.6
 m

 l
on

g,
 3

.5
4.

5m
 w

id
e,

 a
nd

 1
0

35
 c

m
 d

ee
p.

 T
he

 e
nt

ir
e 

ea
rt

he
n 

po
rt

io
n 

of
 t

he
 c

ha
nn

el
 i

s 
w

it
hi

n 
th

e 
pr

oj
ec

t a
re

a.
 



6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

12
0  

 

F
ig

ur
e 

11
9.

 P
ho

to
gr

ap
h 

of
 a

 p
or

ti
on

 o
f 

th
e 

S
IH

P
 #

 -
29

50
7 

Fe
at

ur
e 

E
 r

oc
k 

w
al

l; 
vi

ew
 to

 n
or

th
ea

st
 

 

F
ig

ur
e 

12
0.

 P
ho

to
gr

ap
h 

of
 a

 p
or

ti
on

 o
f 

th
e 

S
IH

P
 #

 -
29

50
7 

Fe
at

ur
e 

E
 r

oc
k 

w
al

l; 
vi

ew
 to

 n
or

th
ea

st

6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

12
1  

 

F
ig

ur
e 

12
1.

 P
la

n 
vi

ew
 o

f 
S

IH
P

 #
 -

29
50

7 
Fe

at
ur

e 
F

, d
ra

in
ag

e 
ch

an
ne

l  



6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

12
2  

 

F
ig

ur
e 

12
2.

 P
ho

to
gr

ap
h 

of
 a

 c
on

cr
et

e 
se

ct
io

n 
of

 th
e 

S
IH

P
 #

 -
29

50
7 

F
ea

tu
re

 F
 d

ra
in

ag
e 

ch
an

ne
l;

 
vi

ew
 to

 s
ou

th
ea

st
 

 

F
ig

ur
e 

12
3.

 P
ho

to
gr

ap
h 

sh
ow

in
g 

an
 e

ar
th

en
 s

ec
tio

n 
of

 th
e 

SI
H

P
 #

 -
29

50
7 

F
ea

tu
re

 F
 d

ra
in

ag
e 

ch
an

ne
l, 

w
it

h 
th

e 
pa

ra
lle

l w
ir

e 
fe

nc
e 

vi
si

bl
e 

in
 b

ac
kg

ro
un

d;
 v

ie
w

 to
 s

ou
th

ea
st

6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

12
3  

F
ea

tu
re

 G
 i

s 
a 

w
ir

e 
fe

nc
e 

lin
e 

ex
te

nd
in

g 
fr

om
 t

he
 -

31
26

9 
Fe

at
ur

e 
B

 v
ic

in
it

y 
to

 t
he

 s
ou

th
 a

nd
 

ea
st

 b
ac

k 
to

w
ar

d 
th

e 
m

ai
n 

pa
rt

 o
f 

th
e 

S
IH

P
 #

 -
29

50
7 

co
m

pl
ex

 (
se

e 
F

ig
ur

e 
46

, F
ig

ur
e 

11
8,

 F
ig

ur
e 

12
4 

an
d 

Fi
gu

re
 1

25
).

 O
ve

ra
ll

, 2
60

 m
 o

f 
F

ea
tu

re
 G

 f
en

ce
 l

in
e 

w
as

 r
ec

or
de

d 
du

ri
ng

 th
e 

su
rv

ey
, o

f 
w

hi
ch

 1
15

 m
 is

 w
it

hi
n 

th
e 

cu
rr

en
t p

ro
je

ct
 a

re
a 

bo
un

ds
. T

he
 f

en
ce

 is
 c

on
st

ru
ct

ed
 w

it
h 

th
re

e 
to

 f
ou

r 
st

ra
nd

s 
of

 b
ar

be
d 

w
ir

e 
su

pp
or

te
d 

w
it

h 
m

il
le

d 
w

oo
de

n 
po

st
 a

nd
 m

od
er

n 
m

et
al

 t-
po

st
s.

 

S
IH

P
 #

 -
29

50
7 

is
 i

n 
re

m
na

nt
 t

o 
go

od
 c

on
di

ti
on

. T
he

 s
ite

 r
et

ai
ns

 i
nt

eg
ri

ty
 o

f 
lo

ca
ti

on
, 

de
si

gn
, 

se
tti

ng
, m

at
er

ia
ls

, w
or

km
an

sh
ip

, f
ee

li
ng

, a
nd

 a
ss

oc
ia

ti
on

. C
la

rk
 e

t a
l. 

(2
01

3:
13

92
, 1

39
7)

 a
ss

es
se

d 
S

IH
P

 #
 -

29
50

7 
as

 s
ig

ni
fi

ca
nt

 u
nd

er
 C

ri
te

ri
on

 d
 f

or
 t

he
 i

nf
or

m
at

io
n 

it
 h

as
 y

ie
ld

ed
 a

bo
ut

 h
is

to
ri

c 
la

nd
 u

se
 a

nd
 r

ec
om

m
en

de
d 

th
e 

si
te

 f
or

 n
o 

fu
rt

he
r 

w
or

k.
 T

he
 r

es
ul

ts
 o

f 
th

e 
cu

rr
en

t s
ur

ve
y 

su
pp

or
t 

th
e 

pr
io

r 
as

se
ss

m
en

t m
ad

e 
by

 C
la

rk
 e

t a
l. 

(2
01

3)
. T

he
 th

re
e 

ne
w

ly
 d

oc
um

en
te

d 
fe

at
ur

es
 w

ith
in

 th
e 

cu
rr

en
t p

ro
je

ct
 a

re
a 

ar
e 

lik
ew

is
e 

as
se

ss
ed

 a
s 

si
gn

if
ic

an
t u

nd
er

 C
ri

te
ri

on
 d

 f
or

 th
e 

in
fo

rm
at

io
n 

th
ey

 
ha

ve
 y

ie
ld

ed
 a

bo
ut

 h
is

to
ri

c 
ra

nc
hi

ng
 a

ct
iv

it
y 

(s
ee

 S
ec

ti
on

 8
.1

).
 

T
he

 a
va

il
ab

le
 r

ec
or

ds
 s

ug
ge

st
 S

IH
P

 #
 -

29
50

7 
ha

s 
no

t 
be

en
 p

re
vi

ou
sl

y 
ev

al
ua

te
d 

fo
r 

el
ig

ib
il

it
y 

to
 b

e 
li

st
ed

 o
n 

th
e 

N
at

io
na

l R
eg

is
te

r.
 B

as
ed

 o
n 

th
e 

fi
nd

in
gs

 o
f 

th
e 

cu
rr

en
t A

IS
 th

e 
si

te
 is

 e
va

lu
at

ed
 

as
 n

ot
 e

li
gi

bl
e 

fo
r 

li
st

in
g 

on
 t

he
 N

at
io

na
l 

R
eg

is
te

r.
 I

ts
 i

nf
or

m
at

io
n 

co
nt

en
t 

ha
s 

be
en

 a
de

qu
at

el
y 

do
cu

m
en

te
d,

 a
nd

 th
e 

si
te

 is
 r

ec
om

m
en

de
d 

fo
r 

no
 f

ur
th

er
 w

or
k 

(s
ee

 S
ec

ti
on

 8
.2

).



6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

12
4

F
ig

ur
e 

12
4.

 P
ho

to
gr

ap
h 

sh
ow

in
g 

S
IH

P 
# 

-2
95

07
 F

ea
tu

re
 G

 f
en

ce
 c

on
ne

ct
in

g 
to

 th
e 

so
ut

he
as

te
rn

 
co

rn
er

 o
f 

S
IH

P
 #

 -
31

26
9

F
ea

tu
re

 B
 h

ol
di

ng
 p

en
s;

 v
ie

w
 to

 w
es

t

F
ig

ur
e 

12
5.

 P
ho

to
gr

ap
h 

of
 a

 p
or

ti
on

 o
f 

S
IH

P
 #

 -
29

50
7 

Fe
at

ur
e 

G
 f

en
ce

, s
ho

w
in

g 
ty

pi
ca

l 
co

ns
tr

uc
ti

on
; v

ie
w

 to
 w

es
t

6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

12
5

F
O

R
M

A
L

 T
Y

P
E

:
H

ig
hw

ay

F
U

N
C

T
IO

N
:

T
ra

ns
po

rt
at

io
n

N
U

M
B

E
R

 O
F

 F
E

A
T

U
R

E
S:

1

A
G

E
:

H
is

to
ri

c

T
E

S
T

 E
X

C
A

V
A

T
IO

N
S:

N
on

e

T
A

X
 M

A
P

 K
E

Y
:

9-
5-

02
1:

99
9

P
R

E
V

IO
U

S
 

D
O

C
U

M
E

N
T

A
T

IO
N

:
N

on
e 

in
 c

ur
re

nt
 p

ro
je

ct
 a

re
a;

 p
or

ti
on

s 
el

se
w

he
re

 d
oc

um
en

te
d 

by
 C

la
rk

 e
t a

l. 
(2

01
4)

, B
el

lu
om

in
i a

nd
 H

am
m

at
t (

20
17

),
 

L
aC

ha
nc

e 
et

 a
l. 

(2
01

7)
, Y

uc
ha

 a
nd

 H
am

m
at

t (
20

17
)

S
IH

P
 #

 -
30

18
7

co
m

pr
is

es
 th

e 
fo

rm
er

 a
nd

 p
re

se
nt

 a
li

gn
m

en
ts

 o
f

kn
ow

n 
as

 t
he

 B
el

t 
R

oa
d

(v
ar

ia
bl

y 
S

ta
te

 R
ou

te
s 

11
, 1

9,
 1

80
, a

nd
 1

90
).

 A
 v

er
y 

sm
al

l 
(1

5-
m

 o
r 

50
-

ft
) 

H
ig

hw
ay

 i
s 

in
 t

he
 c

ur
re

nt
 p

ro
je

ct
 a

re
a,

 w
he

re
 t

he
 p

ro
po

se
d 

fo
rc

e 

to
w

n 
(s

ee
 F

ig
ur

e 
46

).
 

-3
01

87
 u

nd
er

 a
 p

ri
or

 
st

ud
y 

(C
la

rk
 e

t 
al

. 
20

14
:8

1)
 c

on
du

ct
ed

 a
lo

ng
 R

ou
te

 1
1 

in
 t

he
 C

ap
ta

in
 C

oo
k

ar
ea

 o
f

S
ou

th
 K

on
a.

 
T

hi
s 

SI
H

P
 d

es
ig

na
ti

on
 h

as
 b

ee
n 

us
ed

 i
n 

su
bs

eq
ue

nt
 s

tu
di

es
 (

e.
g.

, B
el

lu
om

in
i 

an
d 

H
am

m
at

t 
20

17
, 

L
aC

ha
nc

e 
et

 a
l. 

20
17

, 
Y

uc
ha

 a
nd

 H
am

m
at

t 
20

17
H

ig
hw

ay
 a

ro
un

d 
th

e 
is

la
nd

. 
C

lo
se

st
 t

o 
th

e 
cu

rr
en

t 
pr

oj
ec

t 
ar

ea
 i

s 
th

e 
po

rt
io

n 
do

cu
m

en
te

d 
by

 
6.

0 
m

i 
(9

.7
 k

m
)

m
 n

or
th

S
IH

P
 #

 -
30

18
7 

in
it

ia
ll

y 
in

cl
ud

ed
 f

iv
e 

fe
at

ur
es

 d
oc

um
en

te
d 

by
 C

la
rk

 e
t 

al
. 

(2
01

4)
 i

n 
S

ou
th

 K
on

a 
co

ns
is

ti
ng

 o
f 

a 
st

on
e 

re
ve

tm
en

t 
(F

ea
tu

re
 A

),
 t

w
o 

st
on

e 
re

ta
in

in
g 

w
al

ls
 (

F
ea

tu
re

 B
 a

nd
 C

),
 o

ne
 

ab
an

do
ne

d 
se

gm
en

t o
f 

ro
ad

w
ay

 (
Fe

at
ur

e 
D

),
 o

ne
 c

on
cr

et
e 

cu
lv

er
t 

(F
ea

tu
re

 E
).

 C
la

rk
 e

t 
al

. (
20

14
) 

pr
ov

id
e 

th
e 

fo
ll

ow
in

g 
in

tr
od

uc
ti

on
 to

 th
e 

si
te

:

hw
ay

] 
ha

s 
de

ve
lo

pe
d 

fr
om

 w
ha

t 
w

as
 o

nc
e 

a 
fo

ot
pa

th
 (

K
ea

la
eh

u;
 

M
al

y 
an

d 
M

al
y 

20
01

),
 i

nt
o 

it
s 

cu
rr

en
t 

H
ig

hw
ay

 1
1 

fo
rm

 t
hr

ou
gh

 i
nc

re
m

en
ta

l 
im

pr
ov

em
en

ts
 o

ve
r 

m
or

e 
th

an
 a

 c
en

tu
ry

. 
T

he
 i

m
pr

ov
em

en
ts

 c
om

e 
in

 t
he

 f
or

m
 o

f 
st

ra
ig

ht
en

in
g,

 
w

id
en

in
g,

 
gr

ad
e 

ch
an

ge
s,

 
an

d 
en

ha
nc

ed
 

st
or

m
 

w
at

er
 

dr
ai

na
ge

 
sy

st
em

s 
th

at
 a

re
 u

pg
ra

de
d 

ro
ut

in
el

y,
 b

ut
 e

sp
ec

ia
ll

y 
du

ri
ng

 l
ar

ge
 s

ca
le

 c
on

st
ru

ct
io

n 
pr

oj
ec

ts
. 

T
he

 f
ir

st
 l

ar
ge

 s
ca

le
 e

nd
ea

vo
r 

th
at

 t
ra

ns
fo

rm
ed

 t
hi

s 
ro

ad
w

ay
 f

ro
m

 a
 

fo
ot

pa
th

/m
ul

e 
tr

ai
l i

nt
o 

on
e 

th
at

 a
ut

om
ob

il
es

 c
ou

ld
po

rt
io

n 
of

 t
he

 u
pp

er
 G

ov
er

nm
en

t 
R

oa
d,

 w
hi

ch
 w

as
 c

on
du

ct
ed

 i
n 

th
e 

la
te

 1
80

0s
 t

o 

co
ns

tr
uc

te
d 

ov
er

 t
he

 s
am

e 
ge

ne
ra

l 
co

rr
id

or
 a

s 
th

e 
ol

de
r 

G
ov

er
nm

en
t 

R
oa

d,
 b

ut
 

ad
va

nc
es

 i
n 

ea
rt

h 
m

ov
in

g 
te

ch
no

lo
gy

 e
na

bl
ed

 e
ng

in
ee

rs
 to

 c
ut

 a
nd

 f
il

l 
th

e 
sl

op
in

g 
la

nd
 m

or
e 

ef
fi

ci
en

tly
, a

nd
 t

hu
s 

w
er

e 
ab

le
 t

o 
cr

ea
te

 a
 m

or
e 

di
re

ct
, l

es
s 

cu
rv

y 
ro

ut
e.

 
[C

la
rk

 e
t a

l. 
20

14
:5

2]

T
he

 f
iv

e 
fe

at
ur

es
 d

oc
um

en
te

d 
by

 C
la

rk
 e

t 
al

. 
(2

01
4)

ar
e 

su
gg

es
te

d 
to

 b
e 

fa
ir

ly
 t

yp
ic

al
 f

or
 t

he
 

-3
01

87
 s

ite
 d

es
cr

ip
ti

on
 fr

om
 C

la
rk

 e
t a

l. 
(2

01
4)

 is
 in

cl
ud

ed
in

 A
pp

en
di

x 
F.

 B
el

lu
om

in
i a

nd
 H

am
m

at
t (

20
17

) p
ro

vi
de

 th
e 

fo
ll

ow
in

g 
de

sc
ri

pt
io

n 
fo

r t
he

 p
or

ti
on

s



6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

12
6  

of
 th

e 
B

el
t R

oa
d 

cl
os

es
t t

o 
th

e 
cu

rr
en

t p
ro

je
ct

 a
re

a
S

tr
ea

m
 B

ri
dg

e:
 

T
he

 p
or

ti
on

s 
of

 S
IH

P
 #

 5
0-

10
-4

7-
30

18
7 

th
at

 e
xt

en
ds

 t
hr

ou
gh

 t
he

 c
ur

re
nt

 p
ro

je
ct

 

R
ep

la
ce

m
en

t 
Pr

oj
ec

t 
ar

e 
si

m
il

ar
 i

n 
co

nd
iti

on
. H

ig
hw

ay
 1

1 
ex

te
nd

s 
no

rt
h 

to
 s

ou
th

 
th

ro
ug

h 
bo

th
 p

ro
je

c
[s

ic
] 

as
 a

 g
en

tl
y 

cr
ow

ne
d,

 tw
o-

la
ne

 (
on

e 
la

ne
 in

 e
ac

h 
di

re
ct

io
n,

 a
pp

ro
xi

m
at

el
y 

11
-f

ee
t 

w
id

e)
 a

sp
ha

lt 
hi

gh
w

ay
 w

it
h 

w
hi

te
 l

in
e 

sh
ou

ld
er

 
st

ri
pi

ng
 a

nd
 r

ef
le

ct
or

s 
do

w
n 

th
e 

ce
nt

er
 [

F
ig

ur
e 

12
6 

an
d 

F
ig

ur
e 

12
7]

. 
T

hi
s 

po
rt

io
n 

of
 H

ig
hw

ay
 1

1 
w

as
 c

on
st

ru
ct

ed
 in

 th
e 

la
te

 1
93

0s
 a

nd
 e

ar
ly

 1
94

0s
, l

ik
el

y 
ar

ou
nd

 th
e 

-1
0-

74
-

B
ri

dg
e 

(S
IH

P
 #

 5
0-

10
-6

8-
30

29
9)

 in
 1

94
0 

as
 a

 s
tr

ai
gh

te
ni

ng
 o

f t
he

 O
ld

 G
ov

er
nm

en
t 

R
oa

d 
th

at
 i

s 
no

rt
hw

es
t 

of
 t

he
 p

ro
je

ct
 A

PE
. 

T
he

 r
oa

dw
ay

 h
as

 b
ee

n 
re

pa
ve

d 
an

d 
m

od
if

ie
d 

in
 m

od
er

n 
tim

es
 [

se
e 

F
ig

ur
e 

12
6 

an
d 

Fi
gu

re
 1

27
].

 S
om

e 
m

in
or

 s
ig

ns
 o

f 
w

ea
r 

su
ch

 a
s 

cr
ac

ki
ng

 w
er

e 
ob

se
rv

ed
. 

T
he

 r
ai

se
d 

pa
ve

m
en

t 
m

ar
ke

rs
 a

re
 m

os
tl

y 
in

ta
ct

 a
nd

 t
he

 r
oa

d 
su

rf
ac

e 
m

ar
ki

ng
s 

ha
ve

 s
om

e 
cr

ac
ki

ng
, 

bu
t 

ha
ve

 n
ot

 f
ad

ed
. 

[B
el

lu
om

in
i a

nd
 H

am
m

at
t 2

01
7:

54
] 

T
he

 
to

 th
os

e 
po

rt
io

ns
 d

oc
um

en
te

d 
by

 B
el

lu
om

in
i a

nd
 H

am
m

at
t (

20
17

) a
nd

 Y
uc

ha
 a

nd
 H

am
m

at
t (

20
17

).
 

F
ig

ur
e 

12
8 

an
d 

F
ig

ur
e 

12
9 

de
pi

ct
 th

e 
15

-m
 w

id
e 

po
rt

io
n 

of
 

w
it

hi
n 

th
e 

pr
oj

ec
t 

ar
ea

. 
N

o 
cu

lv
er

ts
 o

r 
ot

he
r 

ar
ch

it
ec

tu
ra

l 
fe

at
ur

es
 a

re
 p

re
se

nt
 a

lo
ng

 t
hi

s 
po

rt
io

n 
of

 t
he

 h
ig

hw
ay

. 
C

ro
ss

w
al

ks
 a

re
 e

m
pl

oy
ed

 a
lo

ng
 a

ll
 s

id
es

 o
f 

th
e 

in
te

rs
ec

ti
on

, a
nd

 c
on

cr
et

e 
si

de
w

al
ks

 a
re

 p
re

se
nt

 a
t 

th
e 

no
rt

he
as

te
rn

 a
nd

 s
ou

th
ea

st
er

n 
co

rn
er

s.
  

T
he

 1
5-

m
 (

50
-f

t)
 p

or
tio

n 
of

 S
IH

P
 #

 -
30

18
7 

(
) 

w
it

hi
n 

th
e 

cu
rr

en
t 

pr
oj

ec
t 

ar
ea

 is
 in

 g
oo

d,
 m

ai
nt

ai
ne

d 
co

nd
it

io
n 

as
 a

n 
ac

ti
ve

 r
oa

dw
ay

. B
as

ed
 o

n 
th

e 
na

tu
re

 o
f 

th
e 

ro
ad

w
ay

 in
 

th
is

 s
pe

ci
fi

c 
lo

ca
ti

on
, 

co
m

pr
is

in
g 

th
e 

hi
st

or
ic

 c
or

ri
do

r 
on

ly
 a

nd
 a

bs
en

t 
an

y 
ot

he
r 

co
nt

ri
bu

ti
ng

 
el

em
en

ts
 s

uc
h 

as
 b

ri
dg

es
, c

ul
ve

rt
s,

 o
r 

gu
ar

dr
ai

ls
, t

he
 s

it
e 

re
ta

in
s 

in
te

gr
ity

 o
f 

lo
ca

ti
on

 o
nl

y,
 a

s 
al

l 
. S

IH
P

 
# 

-3
01

87
 w

as
 p

re
vi

ou
sl

y 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t 
by

 C
la

rk
 e

t 
al

. 
(2

01
4:

81
) 

pe
r 

H
A

R
 §

13
-2

84
-6

 
 i

ts
 a

ss
oc

ia
ti

on
 w

it
h 

 

-
28

4-
ri

a 
a 

an
d 

d.
 T

hi
s 

re
po

rt
 s

up
po

rt
s 

th
e 

C
la

rk
 e

t a
l. 

(2
01

4)
 a

ss
es

sm
en

t 

pu
rs

ua
nt

 t
o 

H
A

R
 §

13
-2

75
-6

, t
he

 p
or

ti
on

 o
f 

S
IH

P
 #

 -
30

18
7 

in
 t

he
 c

ur
re

nt
 p

ro
je

ct
 a

re
a 

is
 a

ss
es

se
d 

as
 s

ig
ni

fi
ca

nt
 u

nd
er

 C
ri

te
ri

on
 a

 f
or

 i
ts

 a
ss

oc
ia

ti
on

 w
it

h 
ev

en
ts

 t
ha

t 
ha

ve
 m

ad
e 

an
 i

m
po

rt
an

t 
co

nt
ri

bu
ti

on
 t

o 
th

e 
de

ve
lo

pm
en

t 
of

 t
ra

ns
po

rt
at

io
n 

ro
ut

es
 o

n 
H

aw
ai

i 
Is

la
nd

, a
nd

 u
nd

er
 C

ri
te

ri
on

 d
 

fo
r 

ha
vi

ng
 y

ie
ld

ed
 in

fo
rm

at
io

n 
ab

ou
t h

is
to

ri
c 

tr
an

sp
or

ta
ti

on
 in

 th
e 

pr
oj

ec
t a

re
a.

 

S
im

il
ar

ly
, 

th
e 

fi
nd

in
gs

 o
f 

th
is

 A
IS

 a
t 

SI
H

P
 #

 -
30

18
7 

su
pp

or
t 

th
e 

pr
ev

io
us

 e
va

lu
at

io
n 

of
 

el
ig

ib
il

it
y 

fo
r 

lis
tin

g 
on

 t
he

 N
at

io
na

l 
R

eg
is

te
r 

of
 a

 s
im

il
ar

 p
or

ti
on

 o
f 

th
e 

ro
ad

w
ay

 m
ad

e 
by

 
B

el
lu

om
in

i 
an

d 
H

am
m

at
t 

(2
01

7)
. 

T
hi

s 
pr

ev
io

us
 e

va
lu

at
io

n 
fo

un
d 

th
at

 S
IH

P
 #

 -
30

18
7 

is
 e

li
gi

bl
e 

fo
r 

in
cl

us
io

n 
in

 t
he

 N
at

io
na

l 
R

eg
is

te
r 

un
de

r 
C

ri
te

ri
on

 A
 (

fo
r 

it
s 

as
so

ci
at

io
n 

w
it

h 
ev

en
ts

 t
ha

t 
ha

ve
 

m
ad

e 
a 

si
gn

if
ic

an
t c

on
tr

ib
ut

io
n 

to
 th

e 
br

oa
d 

pa
tt

er
ns

 o
f 

ou
r 

hi
st

or
y)

 a
nd

 C
ri

te
ri

on
 D

 (
fo

r 
ha

vi
ng

  

6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

12
7  

 

F
ig

ur
e 

12
6.

 P
ho

to
gr

ap
h 

fr
om

 B
el

lu
om

in
i a

nd
 H

am
m

at
t (

20
17

:3
9)

 o
f 

S
IH

P 
# 

-
 

 

F
ig

ur
e 

12
7.

 P
ho

to
gr

ap
h 

fr
om

 Y
uc

ha
 a

nd
 H

am
m

at
t (

20
17

:3
5)

 o
f 

S
IH

P
 #

 -
 

 



6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

12
8  

 

F
ig

ur
e 

12
8.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

po
rt

io
n 

of
 S

IH
P

 #
 -

th
e 

pr
oj

ec
t a

re
a;

 v
ie

w
 to

 n
or

th
ea

st
 

 

F
ig

ur
e 

12
9.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

po
rt

io
n 

of
 S

IH
P

 #
 -

th
e 

pr
oj

ec
t a

re
a;

 v
ie

w
 to

 s
ou

th
w

es
t

6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

12
9  

yi
el

de
d,

 o
r 

be
in

g 
li

ke
ly

 t
o 

yi
el

d,
 i

nf
or

m
at

io
n 

im
po

rt
an

t 
in

 h
is

to
ry

).
 A

s 
no

te
d 

ab
ov

e,
 t

he
 s

ub
je

ct
 

po
rt

io
n 

of
 th

is
 s

it
e 

re
ta

in
s 

in
te

gr
it

y 
of

 lo
ca

ti
on

 o
nl

y,
 a

s 
al

l t
he

 c
on

st
ru

ct
ed

 e
le

m
en

ts
 o

f 
th

e 
or

ig
in

al
 

W
hi

le
 t

he
 p

ro
je

ct
 w

il
l 

af
fe

ct
 t

he
 m

od
er

n 
ro

ad
w

ay
 e

le
m

en
ts

, 
th

es
e 

el
em

en
ts

 w
il

l 
be

 r
ep

la
ce

d 
fo

ll
ow

in
g 

co
ns

tr
uc

ti
on

, a
nd

 t
he

 i
nt

eg
ri

ty
 a

nd
 

si
gn

if
ic

an
ce

 o
f 

th
e 

hi
gh

w
ay

 w
il

l 
no

t 
be

 d
im

in
is

he
d.

 T
he

re
fo

re
, 

th
e 

pr
oj

ec
t 

w
il

l 
ha

ve
 n

o 
ad

ve
rs

e 
ef

fe
ct

 o
n 

S
IH

P
 #

 -
30

18
7 

an
d 

no
 f

ur
th

er
 w

or
k 

is
 r

ec
om

m
en

de
d.

 



6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

13
0

F
O

R
M

A
L

 T
Y

P
E

:
C

om
pl

ex

F
U

N
C

T
IO

N
:

A
ct

iv
it

y 
ar

ea
, r

an
ch

in
g

N
U

M
B

E
R

 O
F

 F
E

A
T

U
R

E
S:

3

A
G

E
:

P
re

-C
on

ta
ct

/H
is

to
ri

c

T
E

S
T

 E
X

C
A

V
A

T
IO

N
S:

2 
(T

U
-1

 a
nd

 T
U

-2
)

T
A

X
 M

A
P

 K
E

Y
:

(3
)

9-
5-

00
7:

01
6

P
R

E
V

IO
U

S
 

D
O

C
U

M
E

N
T

A
T

IO
N

:
G

as
ti

lo
 a

nd
 C

la
rk

 (
20

18
; D

ra
ft

)

S
IH

P
 #

 -3
09

29
 is

 a
 p

re
-C

on
ta

ct
 a

nd
 h

is
to

ri
c 

co
m

pl
ex

 lo
ca

te
d 

al
on

g 
th

e 
in

te
ri

or
 e

dg
e 

of
 a

 n
at

ur
al

 
de

pr
es

si
on

 i
n 

th
e 

ce
nt

ra
l-

w
es

te
rn

 p
or

ti
on

 o
f 

th
e 

pr
op

os
ed

 w
as

te
w

at
er

 t
re

at
m

en
t 

fa
ci

li
ty

 s
it

e 
(s

ee
 

F
ig

ur
e 

46
).

 T
he

 S
IH

P
 #

 -
31

27
0 

je
ep

 r
oa

d 
is

 s
it

ua
te

d 
ap

pr
ox

im
at

el
y

10
 m

 t
o 

th
e 

w
es

t.
T

he
 n

at
ur

al
 

de
pr

es
si

on
 is

 s
ha

de
d 

by
 a

 d
en

se
 c

an
op

y 
of

 C
hr

is
tm

as
be

rr
y 

an
d 

ku
ku

it
re

es
, a

nd
 c

on
ta

in
s 

a 
gr

ou
nd

 
co

ve
r 

of
 f

er
ns

, 
in

va
si

ve
 v

in
es

, 
an

d 
gr

as
se

s.
 T

he
 g

ro
un

d 
su

rf
ac

e 
w

it
hi

n 
th

e 
de

pr
es

si
on

 i
s 

un
ev

en
, 

w
it

h 
nu

m
er

ou
s 

ba
sa

lt
 o

ut
cr

op
pi

ng
s 

an
d 

sc
at

te
re

d 
ba

sa
lt 

bo
ul

de
rs

 a
nd

 c
ob

bl
es

. 
T

he
 t

op
og

ra
ph

y 
su

rr
ou

nd
in

g 
th

e 
si

te
 s

lo
pe

s 
ge

ne
ra

ll
y 

to
w

ar
ds

 th
e 

no
rt

h
an

d 
ea

st
in

to
 th

e 
de

pr
es

si
on

.

S
IH

P
 #

 -
30

92
9 

w
as

 p
re

vi
ou

sl
y 

do
cu

m
en

te
d 

by
 A

S
M

(G
as

ti
lo

 a
nd

 C
la

rk
 2

01
8)

as
 f

ol
lo

w
s:

S
it

e 
30

92
9 

co
ns

is
ts

 o
f 

an
 e

nc
lo

su
re

, a
n 

L
-

ar
e 

lo
ca

te
d 

ap
pr

ox
im

at
el

y 
15

0 
m

et
er

s 
no

rt
he

as
t 

of
 S

it
e 

30
93

3 
in

 t
he

 n
or

th
er

n 
po

rt
io

n 
of

 t
he

 c
ur

re
nt

 s
tu

dy
 a

re
a 

...
 T

he
 t

er
ra

in
 s

ur
ro

un
di

ng
 S

it
e 

30
92

9 
co

ns
is

ts
 o

f 
oe

ho
e 

be
dr

oc
k,

 n
um

er
ou

s 
be

dr
oc

k 
ou

tc
ro

ps
, a

nd
 s

om
e 

ar
ea

s 
of

 s
oi

l 
ac

cu
m

ul
at

io
n.

 T
o 

th
e 

im
m

ed
ia

te
 s

ou
th

 o
f S

it
e 

30
92

9 
is

 a
 la

rg
e 

se
ct

io
n 

of
 th

e 
cu

rr
en

t 
st

ud
y 

ar
ea

 t
ha

t 
ha

s 
be

en
 h

ea
vi

ly
 i

m
pa

ct
ed

 b
y 

bu
lld

oz
in

g 
ac

ti
vi

ti
es

 o
ve

r 
th

e 
pa

st
 

se
ve

ra
l d

ec
ad

es
. T

he
se

 a
ct

iv
it

ie
s 

ha
ve

 o
cc

ur
re

d 
as

 r
ec

en
tl

y 
as

 2
01

5.
 V

eg
et

at
io

n 
in

 
th

e 
ar

ea
 c

on
si

st
s 

of
 k

oa
 h

ao
le

, 
C

hr
is

tm
as

-b
er

ry
, 

la
nt

an
a,

 J
av

a 
pl

um
, 

an
d 

G
ui

ne
a 

gr
as

s.
 S

it
e 

30
92

9 
is

 d
es

cr
ib

ed
 i

n 
de

ta
il 

be
lo

w
. B

as
ed

 o
n 

it
s 

fo
rm

al
 a

tt
ri

bu
te

s,
 S

it
e 

30
92

9 
w

as
 li

ke
ly

 u
se

d 
fo

r P
re

co
nt

ac
t h

ab
it

at
io

n 
an

d 
st

or
ag

e 
pu

rp
os

es
, a

s 
w

el
l a

s 
fo

r 
H

is
to

ri
c 

ra
nc

hi
ng

 p
ur

po
se

s.

T
he

 e
nc

lo
su

re
 is

 lo
ca

te
d 

to
 th

e 
im

m
ed

ia
te

 s
ou

th
w

es
t o

f 
th

e 
L

-s
ha

pe
d 

pa
ve

m
en

t a
nd

 

so
ut

he
rn

 e
dg

es
 o

f t
he

 e
nc

lo
su

re
 f

or
m

 a
 s

em
i-

ci
rc

le
 w

hi
le

 it
s 

w
es

te
rn

 e
dg

e 
is

 f
or

m
ed

 
by

 a
 p

il
e 

of
 l

ar
ge

 c
ob

bl
es

. 
It

 m
ea

su
re

s 
ro

ug
hl

y 
th

re
e 

m
et

er
s 

lo
ng

 b
y 

th
re

e 
m

et
er

s 
w

id
e,

 a
nd

 r
an

ge
s 

be
tw

ee
n 

0.
2 

to
 0

.6
 m

et
er

s 
ta

ll
. 

T
he

 i
nt

er
io

r 
of

 t
he

 e
nc

lo
su

re
 

co
nt

ai
ns

 a
 th

in
 la

ye
r 

of
 s

oi
l o

n 
to

p 
of

 b
ed

ro
ck

, l
oo

se
 c

ob
bl

es
, a

nd
 k

oa
 h

ao
le

. N
ot

ed
 

al
on

g 
th

e 
no

rt
hw

es
te

rn
 c

or
ne

r 
of

 th
e 

en
cl

os
ur

e 
ar

e 
tw

o 
fl

at
-l

ai
d 

sl
ab

s 
th

at
 a

pp
ea

r 
to

 
be

 c
ov

er
in

g 
a 

su
b-

T
he

 L
-s

ha
pe

d 
pa

ve
m

en
t 

is
 l

oc
at

ed
 r

ou
gh

ly
 o

ne
 t

o 
1.

5 
m

et
er

s 
no

rt
he

as
t 

of
 t

he
 

en
cl

os
ur

e 
an

d 
is

 c
on

st
ru

ct
ed

 o
f 

sm
al

l 
to

 l
ar

ge
 c

ob
bl

es
 a

nd
 s

la
bs

 .
.. 

In
 t

ot
al

, 
th

e 
pa

ve
m

en
t m

ea
su

re
s 

11
.1

 m
et

er
s 

lo
ng

 b
y 

2.
3 

to
 3

.8
 m

et
er

s 
w

id
e,

 a
nd

 ra
ng

es
 b

et
w

ee
n 

0.
2 

to
 1

.4
 m

et
er

s 
ta

ll
. 

H
ow

ev
er

, 
th

e 
no

rt
he

rn
 e

dg
e 

of
 t

he
 w

es
te

rn
 p

av
em

en
t 

6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

13
1

te
rm

in
at

es
 a

t 
a 

st
ee

p 
co

bb
le

 s
lo

pe
 w

hi
ch

 e
le

va
te

s 
th

e 
pa

ve
m

en
t 

up
 t

o 
1.

4 
m

et
er

s 
ab

ov
e 

th
e 

ad
ja

ce
nt

 g
ro

un
d 

su
rf

ac
e 

to
 t

he
 n

or
th

. 
T

he
se

 c
ob

bl
es

 w
er

e 
li

ke
ly

 n
ev

er
 

st
ac

ke
d 

an
d 

m
ay

 b
e 

na
tu

ra
ll

y 
oc

cu
rr

in
g.

N
ot

ed
 t

o 
th

e 
ea

st
 o

f 
th

e 
pa

ve
m

en
t 

is
 w

ha
t 

ap
pe

ar
s 

to
 b

e 
a 

po
ss

ib
le

 p
at

hw
ay

. 
It

 
ex

te
nd

s 
to

 t
he

 n
or

th
 a

nd
 s

ou
th

 a
cr

os
s 

a 
sh

al
lo

w
 p

or
ti

on
 o

f 
th

e 
su

rr
ou

nd
in

g 
de

pr
es

si
on

 a
nd

 a
lo

ng
 t

he
 l

ev
el

 a
re

a 
on

 w
hi

ch
 t

he
 p

av
em

en
t 

is
 c

on
st

ru
ct

ed
. 

T
he

 
pa

th
w

ay
 m

ea
su

re
s 

ro
ug

hl
y

1.
5 

m
et

er
s 

w
id

e,
 e

xt
en

ds
 a

n 
un

kn
ow

n 
di

st
an

ce
 t

o 
th

e 
no

rt
h 

an
d 

so
ut

h,
 a

nd
 c

on
si

st
s 

of
 s

oi
l, 

lo
os

e 
co

bb
le

s,
 a

nd
 e

xp
os

ed
 b

ed
ro

ck
. I

n 
so

m
e 

se
ct

io
ns

 t
he

 p
at

hw
ay

 i
s 

li
ne

d 
w

it
h 

lo
os

el
y 

pi
le

d 
co

bb
le

s 
...

 N
ot

ed
 b

et
w

ee
n 

th
e 

pa
ve

m
en

t 
an

d 
th

e 
pa

th
w

ay
 i

s 
a 

su
bs

ur
fa

ce
 v

oi
d 

th
at

 m
ea

su
re

s 
ap

pr
ox

im
at

el
y 

0.
2 

m
et

er
s 

de
ep

. T
o 

th
e 

ea
st

 o
f 

th
e 

pa
th

w
ay

 is
 a

 6
.2

-m
et

er
-l

on
g 

se
ct

io
n 

of
 a

 g
al

va
ni

ze
d 

m
et

al
 p

ip
e 

th
at

 m
ea

su
re

s 
ap

pr
ox

im
at

el
y 

3.
8 

ce
nt

im
et

er
s 

in
 d

ia
m

et
er

 .
.. 

N
o 

ot
he

r 
cu

lt
ur

al
 m

at
er

ia
ls

 w
er

e 
no

te
d 

at
 S

it
e 

30
92

9.
 B

as
ed

 o
n 

it
s 

fo
rm

al
 a

ttr
ib

ut
es

, 
S

it
e 

30
92

9 
w

as
 li

ke
ly

 u
se

d 
fo

r P
re

co
nt

ac
t a

nd
 H

is
to

ri
c 

ha
bi

ta
ti

on
 a

nd
 ra

nc
hi

ng
 p

ur
po

se
s 

ho
w

ev
er

, 
th

e 
vo

id
s 

m
ay

 h
av

e 
be

en
 u

ti
li

ze
d 

fo
r 

st
or

ag
e 

or
 b

ur
ia

l 
pu

rp
os

es
. 

T
he

 
pa

th
w

ay
 a

nd
 t

he
 g

al
va

ni
ze

d 
m

et
al

 p
ip

e 
su

gg
es

t 
th

at
 t

he
 a

re
a 

w
as

 m
od

if
ie

d 
fo

r 
ra

nc
hi

ng
 p

ur
po

se
s.

[G
as

ti
lo

 a
nd

 C
la

rk
 2

01
8:

14
5

14
7]

T
he

 fu
ll

 G
as

ti
lo

 a
nd

 C
la

rk
 (

20
18

) d
ra

ft
 s

ite
 d

es
cr

ip
ti

on
 is

 p
ro

vi
de

d 
in

 A
pp

en
di

x 
F

fo
r 

re
fe

re
nc

e.
T

he
 p

ho
to

s 
in

cl
ud

ed
 w

it
h 

th
e

de
sc

ri
pt

io
n 

in
di

ca
te

 s
ig

ni
fi

ca
nt

 c
ha

ng
es

 in
 v

eg
et

at
io

n 
ha

ve
 o

cc
ur

re
d 

si
nc

e 
th

at
 ti

m
e,

 a
s 

th
e 

ve
ge

ta
ti

on
de

ns
it

y 
ha

s 
si

nc
e 

in
cr

ea
se

d.
T

w
o 

ot
he

r 
no

ta
bl

e 
di

ff
er

en
ce

s 
w

er
e 

ob
se

rv
ed

 i
n 

th
e 

cu
rr

en
t 

do
cu

m
en

ta
ti

on
: 

th
e 

se
ct

io
n 

of
 m

et
al

 p
ip

e 
no

te
d 

by
 G

as
til

o 
an

d 
C

la
rk

 
(2

01
8:

14
7)

 a
lo

ng
 th

e 
ea

st
er

n 
si

de
 o

f 
th

e 
si

te
 is

 n
o 

lo
ng

er
 p

re
se

nt
; a

nd
 a

n 
ad

di
ti

on
al

fe
at

ur
e,

 a
 r

oc
k 

m
ou

nd
, 

w
as

 n
ew

ly
 i

de
nt

if
ie

d 
to

 t
he

 s
ou

th
 o

f 
F

ea
tu

re
 B

. 
B

as
ed

 o
n 

th
e 

cu
rr

en
t 

si
te

 o
bs

er
va

ti
on

s,
 

S
IH

P
 #

 -
30

92
9

is
 d

es
cr

ib
ed

 a
s 

a 
co

m
pl

ex
 c

om
pr

is
in

g 
th

re
e 

di
sc

re
te

 f
ea

tu
re

s:
 a

 s
em

i-
ci

rc
ul

ar
 

al
ig

nm
en

t o
f s

to
ne

s 
(F

ea
tu

re
 A

)
a 

la
rg

e,
 p

av
ed

 a
re

a 
w

it
h 

so
m

e 
st

ac
ki

ng
 a

lo
ng

 it
s 

ed
ge

s 
(F

ea
tu

re
 B

)
fe

at
ur

es
;a

nd
 a

 s
to

ne
 m

ou
nd

 (
Fe

at
ur

e 
C

) 
(F

ig
ur

e 
13

0)
. O

ve
ra

ll
, t

he
 s

it
e 

m
ea

su
re

s 
ap

pr
ox

im
at

el
y 

20
 

m
 lo

ng
 (N

/S
) b

y 
up

 to
 1

3 
m

 w
id

e 
(E

/W
).

 N
o 

po
rt

ab
le

 a
rt

if
ac

ts
 w

er
e 

ob
se

rv
ed

 o
n 

th
e 

gr
ou

nd
 s

ur
fa

ce
. 

F
ea

tu
re

 A
 i

s 
a 

sm
al

l 
se

m
ic

ir
cu

la
r 

al
ig

nm
en

t 
of

 s
to

ne
s 

lo
ca

te
d 

ap
pr

ox
im

at
el

y 
10

 m
 e

as
t

of
 t

he
 

S
IH

P
 #

 -
31

27
0

ro
ad

(s
ee

 F
ig

ur
e 

13
0,

 F
ig

ur
e 

13
1,

 a
nd

 F
ig

ur
e 

13
2)

. 
T

he
 f

ea
tu

re
 i

s 
ge

ne
ra

ll
y 

co
ns

tr
uc

te
d 

of
 a

 1
2 

co
ur

se
 c

ir
cu

la
r 

al
ig

nm
en

t 
of

 p
la

ce
d 

ba
sa

lt 
co

bb
le

s 
an

d 
sm

al
l 

bo
ul

de
rs

 a
nd

 
in

co
rp

or
at

es
 n

at
ur

al
 b

ed
ro

ck
 f

or
m

at
io

ns
 to

 th
e 

w
es

t. 
A

 v
oi

d 
al

on
g 

th
e 

w
es

te
rn

 in
te

ri
or

 e
dg

e 
of

 th
e 

fe
at

ur
e 

ap
pe

ar
ed

 p
ar

ti
al

ly
 c

ov
er

ed
 b

y 
ba

sa
lt

 s
la

bs
. F

ea
tu

re
 A

 m
ea

su
re

s 
ap

pr
ox

im
at

el
y 

4.
3 

m
 (

N
/S

) 
by

 3
.5

 m
 (

E
/W

),
 w

it
h 

he
ig

ht
s 

ra
ng

in
g 

fr
om

 1
0

56
 c

m
. T

he
 f

ea
tu

re
 i

s 
in

 f
ai

r 
co

nd
it

io
n 

w
it

h 
so

m
e 

po
te

nt
ia

l 
da

m
ag

e 
fr

om
 t

re
e 

ro
ot

s.
 E

xc
av

at
io

n 
po

te
nt

ia
l 

w
as

 a
ss

es
se

d 
as

 g
oo

d,
 a

nd
 a

 1
-m

-s
q 

te
st

 
un

it
 (

T
U

-1
) 

w
as

 e
xc

av
at

ed
 n

ea
r 

th
e 

ce
nt

er
 o

f 
Fe

at
ur

e 
A

, i
nc

or
po

ra
ti

ng
 th

e 
vo

id
 a

re
a,

in
 a

n 
at

te
m

pt
 

to
 y

ie
ld

 d
at

a 
th

at
 m

ay
 s

up
po

rt
 t

he
 a

ss
es

sm
en

t 
of

 f
ea

tu
re

 f
un

ct
io

n 
an

d 
ag

e 
(s

ee
 S

ec
tio

n 
4.

2.
2.

1)
. 

T
es

ti
ng

 y
ie

ld
ed

 c
ul

tu
ra

l 
m

at
er

ia
ls

 in
cl

ud
in

g 
an

 a
dz

e 
fr

ag
m

en
t, 

co
ra

l a
br

ad
er

, a
nd

 c
ha

rc
oa

l. 
T

he
se

 
m

at
er

ia
ls

 w
er

e 
co

ll
ec

te
d 

fo
r 

la
bo

ra
to

ry
 a

na
ly

si
s 

(s
ee

 S
ec

ti
on

 5
).

 

F
ea

tu
re

 B
 i

s 
a 

la
rg

e,
 p

av
ed

 a
re

a 
co

m
pr

is
in

g 
th

e 
m

aj
or

it
y 

of
 t

he
 S

IH
P

 #
 -

30
92

9
si

te
 f

oo
tp

ri
nt

 
(s

ee
 F

ig
ur

e 
13

0,
 F

ig
ur

e 
13

3,
 a

nd
 F

ig
ur

e 
13

4)
. I

t i
s 

si
tu

at
ed

 a
pp

ro
xi

m
at

el
y 

1 
m

 w
es

t o
f 

Fe
at

ur
e 

A
. 

T
he

 f
ea

tu
re

 is
 c

om
pr

is
ed

 o
f 

ba
sa

lt
 c

ob
bl

es
 a

nd
 b

ou
ld

er
s 

pl
ac

ed
 o

n 
a 

na
tu

ra
l b

as
al

t o
ut

cr
op

 to
 f

or
m

 
a 

pa
ve

d,
 le

ve
l a

re
a.

 T
he

 p
av

ed
 a

re
a 

is
 r

ou
gh

ly
 tr

ia
ng

ul
ar

 in
 s

ha
pe

, w
id

es
t a

lo
ng

 th
e 

no
rt

he
rn

 



6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

13
2  

 

F
ig

ur
e 

13
0.

 P
la

n 
vi

ew
 o

f 
SI

H
P

 #
 -

30
92

9 
co

m
pl

ex
 

6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

13
3  

 

F
ig

ur
e 

13
1.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

30
92

9 
F

ea
tu

re
 A

 a
li

gn
m

en
t;

 v
ie

w
 to

 s
ou

th
ea

st
  

 

F
ig

ur
e 

13
2.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

30
92

9 
F

ea
tu

re
 A

 a
li

gn
m

en
t;

 v
ie

w
 to

 s
ou

th
 

 



6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

13
4  

 

F
ig

ur
e 

13
3.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

30
92

9 
F

ea
tu

re
 B

 p
av

ed
 a

re
a;

 v
ie

w
 to

 n
or

th
 

 

F
ig

ur
e 

13
4.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

30
92

9 
F

ea
tu

re
 B

 p
av

ed
 a

re
a;

 v
ie

w
 to

 e
as

t

6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

13
5  

ex
po

se
d 

ou
tc

ro
p 

ed
ge

 a
nd

 t
ap

er
in

g 
to

 a
 c

ur
ve

d 
po

in
t 

at
 t

he
 s

ou
th

er
n 

en
d.

 T
he

 e
as

te
rn

 s
id

e 
of

 t
he

 
fe

at
ur

e 
ex

hi
bi

ts
 a

 s
lo

pe
d 

ar
ea

 c
on

ta
in

in
g 

fe
w

er
 s

to
ne

s 
th

at
 m

ay
 h

av
e 

se
rv

ed
 a

s 
a 

ra
m

pe
d 

pa
th

w
ay

 
in

to
 t

he
 d

ep
re

ss
io

n.
 T

he
 s

pa
ce

 b
et

w
ee

n 
F

ea
tu

re
s 

A
 a

nd
 B

 i
s 

si
m

il
ar

ly
 d

ev
oi

d 
of

 s
to

ne
s.

 O
ve

ra
ll

 
F

ea
tu

re
 B

 m
ea

su
re

s 
ap

pr
ox

im
at

el
y 

13
.5

 m
 (N

/S
) b

y 
up

 to
 1

2.
5 

m
 (E

/W
),

 w
it

h 
he

ig
ht

s 
ra

ng
in

g 
fr

om
 

5 
cm

 to
 u

p 
to

 9
0 

cm
 a

t s
ta

ck
in

g 
al

on
g 

th
e 

ea
st

er
n 

ou
tc

ro
p 

ed
ge

. F
ea

tu
re

 B
 is

 in
 f

ai
r 

co
nd

it
io

n 
w

it
h 

so
m

e 
co

ll
ap

se
 v

is
ib

le
 a

t t
he

 s
ou

th
er

n 
en

d,
 a

nd
 p

ot
en

ti
al

 tr
ee

 r
oo

t 
da

m
ag

e 
th

ro
ug

ho
ut

. E
xc

av
at

io
n 

po
te

nt
ia

l w
as

 a
ss

es
se

d 
as

 g
oo

d,
 a

nd
 a

 1
-m

-s
q 

te
st

 u
ni

t (
T

U
-2

) 
w

as
 e

xc
av

at
ed

 n
ea

r 
th

e 
so

ut
he

rn
 e

nd
 

of
 F

ea
tu

re
 B

 i
n 

an
 a

tt
em

pt
 t

o 
yi

el
d 

da
ta

 t
ha

t 
m

ay
 s

up
po

rt
 t

he
 a

ss
es

sm
en

t 
of

 f
ea

tu
re

 f
un

ct
io

n 
an

d 
ag

e 
(s

ee
 S

ec
ti

on
 4

.2
.2

.2
).

 A
si

de
 f

ro
m

 t
he

 a
rc

hi
te

ct
ur

al
 p

av
in

g 
st

on
es

 n
o 

cu
ltu

ra
l 

m
at

er
ia

ls
 w

er
e 

en
co

un
te

re
d.

 

F
ea

tu
re

 C
 is

 a
n 

ob
lo

ng
 s

to
ne

 m
ou

nd
 lo

ca
te

d 
ap

pr
ox

im
at

el
y 

5 
m

 s
ou

th
 o

f 
F

ea
tu

re
 B

 (
se

e 
F

ig
ur

e 
13

0 
an

d 
F

ig
ur

e 
13

5)
. 

T
he

 m
ou

nd
 c

on
si

st
s 

of
 a

 l
oo

se
 p

il
e 

of
 b

as
al

t 
co

bb
le

s 
an

d 
bo

ul
de

rs
 a

to
p 

a 
be

dr
oc

k 
ou

tc
ro

p.
 F

ea
tu

re
 C

 m
ea

su
re

s 
3.

8 
m

 lo
ng

 (
N

/S
) 

by
 2

.0
 m

 w
id

e 
(E

/W
) 

w
ith

 h
ei

gh
ts

 r
an

gi
ng

 
fr

om
 3

0
80

 c
m

. 
It

 i
s 

in
 f

ai
r 

co
nd

it
io

n,
 e

xh
ib

it
in

g 
so

m
e 

ar
ea

s 
of

 c
ol

la
ps

e 
on

 t
he

 n
or

th
er

n 
an

d 
so

ut
he

rn
 s

id
es

. 
E

xc
av

at
io

n 
po

te
nt

ia
l 

w
as

 a
ss

es
se

d 
as

 p
oo

r 
du

e 
to

 l
ac

k 
of

 s
ed

im
en

ta
ry

 d
ep

os
it 

in
 

th
is

 l
oc

at
io

n 
an

d 
gi

ve
n 

th
e 

pr
es

en
ce

 o
f 

vi
si

bl
e 

vo
id

s 
re

ve
al

in
g 

th
e 

in
te

ri
or

 o
f 

th
e 

m
ou

nd
, 

w
hi

ch
 

w
er

e 
ob

se
rv

ed
 to

 c
on

ta
in

 n
o 

cu
lt

ur
al

 m
at

er
ia

l. 
It

 is
 u

nl
ik

el
y 

th
at

 A
S

M
 w

ou
ld

 n
ot

 h
av

e 
no

ti
ce

d 
th

is
 

m
ou

nd
 d

ur
in

g 
th

ei
r 

do
cu

m
en

ta
ti

on
, 

in
di

ca
tin

g 
it

 m
ay

 h
av

e 
be

en
 c

on
st

ru
ct

ed
 s

in
ce

 t
ha

t 
ti

m
e,

 o
r 

at
tr

ib
ut

ed
 to

 th
e 

bu
ll

do
zi

ng
 n

ot
ed

 to
 th

e 
so

ut
h 

by
 G

as
ti

lo
 a

nd
 C

la
rk

 (
20

18
:1

45
).

 

T
he

 p
re

se
nc

e 
of

 tr
ad

iti
on

al
 a

rt
ef

ac
tu

al
 m

at
er

ia
ls

 (
ad

ze
, c

or
al

 a
br

ad
er

) 
an

d 
ra

di
oc

ar
bo

n 
an

al
ys

is
 

of
 c

ha
rc

oa
l 

fo
un

d 
w

it
hi

n 
T

U
-1

 a
t S

IH
P

 #
 -

30
92

9 
F

ea
tu

re
 A

 in
di

ca
te

 th
e 

si
te

 is
 l

ik
el

y 
pr

e-
C

on
ta

ct
 

or
 e

ar
ly

 p
os

t-
C

on
ta

ct
 i

n 
ag

e.
 W

hi
le

 t
he

 k
uk

ui
 f

ra
gm

en
ts

 f
ou

nd
 i

n 
T

U
-1

 m
ay

 h
av

e 
be

en
 n

at
ur

al
ly

 
de

po
si

te
d 

by
 t

re
es

 w
it

hi
n 

th
e 

de
pr

es
si

on
, 

th
e 

re
m

ai
ni

ng
 m

at
er

ia
ls

 a
re

 i
nd

ic
at

iv
e 

of
 a

 t
ra

di
tio

na
l 

w
or

k 
en

vi
ro

nm
en

t. 
Fu

rt
he

rm
or

e,
 r

es
ea

rc
h 

ab
ou

t l
an

d 
us

e 
in

 t
hi

s 
pa

rt
 o

f 
th

e 
pr

oj
ec

t 
ar

ea
 i

nd
ic

at
es

 
pr

e-
C

on
ta

ct
 h

ab
it

at
io

n 
w

as
 l

ik
el

y 
fo

cu
se

d 
to

 t
he

 e
as

t 
of

 K
ah

il
ip

al
in

ui
, 

w
ith

 a
gr

ic
ul

tu
ra

l 
ac

ti
vi

ty
 

be
in

g 
th

e 
m

or
e 

pr
ed

om
in

an
t 

la
nd

 u
se

 i
n 

th
e 

pr
op

os
ed

 t
re

at
m

en
t 

fa
ci

li
ty

 v
ic

in
it

y.
 T

he
 s

ec
ti

on
 o

f 
ga

lv
an

iz
ed

 m
et

al
 p

ip
e 

ob
se

rv
ed

 a
t t

he
 s

it
e 

pr
ev

io
us

ly
 b

y 
A

SM
 m

ay
 h

av
e 

be
en

 c
oi

nc
id

en
ta

l 
to

 t
he

 
pr

es
en

ce
 o

f 
th

e 
ne

ar
by

 j
ee

p 
ro

ad
, 

pa
rt

ic
ul

ar
ly

 a
s 

no
 o

th
er

 r
em

na
nt

s 
of

 a
 h

is
to

ri
c 

pi
pe

li
ne

 w
er

e 
ob

se
rv

ed
. R

eg
ar

dl
es

s,
 t

he
 s

it
e 

ha
s 

ve
ry

 li
ke

ly
 e

xp
er

ie
nc

ed
 im

pa
ct

s 
an

d 
m

od
if

ic
at

io
n 

fr
om

 h
is

to
ri

c 
an

d 
on

go
in

g 
m

od
er

n 
la

nd
 u

se
. B

as
ed

 o
n 

th
e 

pa
st

 (G
as

ti
lo

 a
nd

 C
la

rk
 2

01
8)

 a
nd

 c
ur

re
nt

 o
bs

er
va

ti
on

s,
 

S
IH

P
 #

 -
30

92
9 

is
 a

ss
es

se
d 

as
 a

 p
re

-C
on

ta
ct

 a
ct

iv
it

y 
ar

ea
, l

ik
el

y 
as

so
ci

at
ed

 w
ith

 a
gr

ic
ul

tu
re

, w
it

h 
co

nt
in

ue
d 

hi
st

or
ic

 u
se

.  

S
IH

P
 #

 -
30

92
9 

is
 i

n 
ov

er
al

l 
fa

ir
 c

on
di

ti
on

, 
ba

se
d 

on
 s

om
e 

ar
ea

s 
of

 m
in

or
 c

ol
la

ps
e 

an
d 

tr
ee

-
re

la
te

d 
di

st
ur

ba
nc

e.
 

T
he

 
si

te
 

re
ta

in
s 

in
te

gr
ity

 
of

 
lo

ca
ti

on
, 

de
si

gn
, 

se
tt

in
g,

 
m

at
er

ia
ls

, 
an

d 
w

or
km

an
sh

ip
. T

he
 p

ri
or

 a
ss

es
sm

en
t o

f 
si

gn
if

ic
an

ce
 b

y 
G

as
ti

lo
 a

nd
 C

la
rk

 (2
01

8)
 w

as
 n

ot
 a

va
il

ab
le

. 
B

as
ed

 o
n 

th
e 

cu
rr

en
t 

fi
nd

in
gs

 i
t i

s 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t 
un

de
r 

C
ri

te
ri

on
 d

 f
or

 th
e 

in
fo

rm
at

io
n 

it 
ha

s 
pr

ov
id

ed
 a

bo
ut

 tr
ad

it
io

na
l a

nd
 h

is
to

ri
c 

la
nd

 u
se

 in
 th

e 
pr

oj
ec

t a
re

a 
(s

ee
 S

ec
ti

on
 8

.1
).

 

T
he

 a
va

il
ab

le
 r

ec
or

ds
 s

ug
ge

st
 S

IH
P

 #
 -

30
92

9 
ha

s 
no

t 
be

en
 p

re
vi

ou
sl

y 
ev

al
ua

te
d 

fo
r 

el
ig

ib
il

it
y 

to
 b

e 
li

st
ed

 o
n 

th
e 

N
at

io
na

l R
eg

is
te

r.
 B

as
ed

 o
n 

th
e 

fi
nd

in
gs

 o
f 

th
e 

cu
rr

en
t A

IS
 th

e 
si

te
 is

 e
va

lu
at

ed
 

as
 n

ot
 e

li
gi

bl
e 

fo
r 

li
st

in
g 

on
 t

he
 N

at
io

na
l 

R
eg

is
te

r.
 I

ts
 i

nf
or

m
at

io
n 

co
nt

en
t 

ha
s 

be
en

 a
de

qu
at

el
y 

do
cu

m
en

te
d,

 a
nd

 th
e 

si
te

 is
 r

ec
om

m
en

de
d 

fo
r 

no
 f

ur
th

er
 w

or
k 

(s
ee

 S
ec

ti
on

 8
.2

).
 

  



6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

13
6

F
ig

ur
e 

13
5.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

30
92

9
F

ea
tu

re
 C

 r
oc

k 
m

ou
nd

; v
ie

w
 to

 th
e 

no
rt

hw
es

t 

6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

13
7

F
O

R
M

A
L

 T
Y

P
E

:
R

oc
k 

W
al

l 

F
U

N
C

T
IO

N
:

R
an

ch
in

g 

N
U

M
B

E
R

 O
F

 F
E

A
T

U
R

E
S:

1

A
G

E
:

H
is

to
ri

c

T
E

S
T

 E
X

C
A

V
A

T
IO

N
S:

N
on

e

T
A

X
 M

A
P

 K
E

Y
:

(3
)

9-
5-

00
7:

01
6

P
R

E
V

IO
U

S
 

D
O

C
U

M
E

N
T

A
T

IO
N

:
G

as
ti

lo
 a

nd
 C

la
rk

 (
20

18
; D

ra
ft

)

S
IH

P
 #

 -
30

93
0

is
 a

 h
is

to
ri

c 
co

re
-f

il
le

d 
ro

ck
 w

al
l 

bi
se

ct
in

g 
th

e 
pr

op
os

ed
 w

as
te

w
at

er
 t

re
at

m
en

t 
fa

ci
li

ty
 p

or
ti

on
 o

f 
th

e 
pr

oj
ec

t a
re

a 
(s

ee
 F

ig
ur

e 
46

an
d 

Fi
gu

re
 1

36
th

ro
ug

h 
F

ig
ur

e 
13

9)
. T

he
 w

al
l i

s 
in

 a
n 

ar
ea

 u
se

d 
fo

r 
pa

st
ur

e,
 w

he
re

 t
he

 te
rr

ai
n 

is
 g

en
tly

 s
lo

pi
ng

 to
 th

e 
so

ut
h 

w
it

h 
ex

po
se

d 
be

dr
oc

k 
ou

tc
ro

ps
, a

nd
 C

hr
is

tm
as

be
rr

y 
an

d 
la

nt
an

a 
ar

e 
co

m
m

on
. S

IH
P

 #
 -

30
93

0
pr

ov
id

es
 th

e 
ba

ck
bo

ne
 f

or
 

th
e 

SI
H

P
 #

 -
31

26
9 

ra
nc

hi
ng

 c
om

pl
ex

.

S
IH

P
 #

 -
30

93
0 

w
as

 p
re

vi
ou

sl
y 

do
cu

m
en

te
d 

by
 A

S
M

 (
G

as
til

o 
an

d 
C

la
rk

 2
01

8)
 a

s 
fo

llo
w

s:

S
it

e 
30

93
0 

is
 a

 c
or

e-
fi

ll
ed

 w
al

l 
th

at
 i

s 
lo

ca
te

d 
ne

ar
 a

 b
ul

ld
oz

ed
 p

as
tu

re
 i

n 
th

e 

1.
1 

m
et

er
s 

w
id

e 
an

d 
up

 t
o 

1.
2 

m
et

er
s 

ta
ll

. 
T

he
 w

es
te

rn
 e

nd
 o

f 
th

e 
w

al
l 

in
te

rs
ec

ts
 

w
it

h 
Si

te
 2

64
10

 w
hi

le
 i

ts
 e

as
te

rn
 t

er
m

in
at

io
n 

ad
jo

in
s 

S
it

e 
29

50
7.

 T
he

 w
al

l 
is

 
co

ll
ap

se
d 

in
 s

om
e 

ar
ea

s 
an

d 
is

 in
te

rr
up

te
d 

by
 a

 m
et

al
 g

at
e 

in
 a

n 
ar

ea
 th

at
 is

 n
or

th
 o

f 
S

it
e 

30
92

9.
 B

as
ed

 o
n 

it
s 

fo
rm

al
 a

tt
ri

bu
te

s,
 S

it
e 

30
93

0 
w

as
 li

ke
ly

 u
se

d 
fo

r 
ra

nc
hi

ng
 

pu
rp

os
es

 d
ur

in
g 

th
e 

fi
rs

t p
ar

t o
f 

th
e 

20
th

 c
en

tu
ry

. [
G

as
ti

lo
 a

nd
 C

la
rk

 2
01

8:
14

9]

T
he

 fu
ll

 G
as

til
o 

an
d 

C
la

rk
 (

20
18

) d
ra

ft
 s

it
e 

de
sc

ri
pt

io
n 

is
 p

ro
vi

de
d 

in
 A

pp
en

di
x 

F
 f

or
 r

ef
er

en
ce

. 
C

S
H

 o
bs

er
ve

d 
SI

H
P

 #
 -

30
93

0 
to

 b
e 

as
 d

es
cr

ib
ed

 b
y 

A
S

M
. 

S
IH

P
 #

 -
30

93
0

tr
en

ds
 r

ou
gh

ly
 e

as
t-

w
es

t 
fo

r 
an

 o
ve

ra
ll

 d
is

ta
nc

e 
of

 a
pp

ro
xi

m
at

el
y 

37
5 

m
 i

n 
th

e 
pr

oj
ec

t 
ar

ea
. 

It
 u

ti
li

ze
s 

cl
as

si
c 

co
re

-
fi

ll
ed

 c
on

st
ru

ct
io

n,
 w

it
h 

la
rg

e 
ba

sa
lt

 c
ob

bl
es

 a
nd

 s
m

al
l b

ou
ld

er
s 

fo
rm

in
g 

th
e 

ou
te

r 
w

al
l f

ac
es

 a
nd

 
a 

fi
ll

 o
f 

sm
al

le
r 

co
bb

le
s.

 T
he

 w
al

l 
is

an
 a

ve
ra

ge
 o

f 
1.

0 
m

 w
id

e 
w

it
h 

he
ig

ht
s 

ra
ng

in
g 

fr
om

 1
.1

1.
3 

m
. S

IH
P

 #
 -

30
93

0
co

nt
in

ue
s 

w
es

t 
be

yo
nd

 t
he

 p
ro

je
ct

 a
re

a 
an

 u
nk

no
w

n 
di

st
an

ce
. T

o 
th

e 
ea

st
, t

he
 

w
al

l 
te

rm
in

at
es

 j
us

t 
w

es
t 

of
 S

IH
P

 #
 -

29
50

7.
 C

la
rk

 e
t 

al
. 

(2
01

3)
 d

oc
um

en
te

d 
an

ot
he

r 
co

re
-f

il
le

d 
ra

nc
h 

w
al

l, 
S

IH
P 

# 
-2

95
05

, e
xt

en
di

ng
 e

as
t 

fr
om

 S
IH

P 
# 

-2
95

07
; 

at
 o

ne
 t

im
e 

SI
H

P
 #

 -
30

93
0

an
d 

S
IH

P
 #

 -
29

50
5 

m
ay

 h
av

e 
be

en
 o

ne
 c

on
ti

nu
ou

s 
w

al
l 

th
at

 w
as

 i
nt

er
ru

pt
ed

 b
y 

de
ve

lo
pm

en
t 

of
 t

he
 

ra
nc

h 
bu

il
di

ng
s.

 S
ev

er
al

 o
th

er
 b

re
ac

he
s 

w
er

e 
ob

se
rv

ed
 w

it
hi

n 
th

e 
cu

rr
en

t 
pr

oj
ec

t 
ar

ea
. 

A
 p

or
ti

on
 

of
 t

he
 w

al
l 

at
 t

he
 e

as
te

rn
 e

nd
 o

f 
S

IH
P

 #
 -

31
26

9 
w

as
 r

ep
ur

po
se

d 
fo

r 
co

ns
tr

uc
ti

on
 o

f 
th

e 
S

IH
P

 #
 -

31
26

9 
F

ea
tu

re
 D

 c
at

tle
 lo

ad
in

g 
ra

m
p 

(s
ee

 S
ec

tio
n 

6.
6)

. A
no

th
er

 b
re

ac
h 

is
 p

re
se

nt
 w

he
re

 th
e 

S
IH

P
 

# 
-3

12
70

je
ep

 r
oa

d 
pa

ss
es

 th
ro

ug
h 

it 
at

 th
e 

S
IH

P
 #

 -
31

26
9 

F
ea

tu
re

 A
 p

ad
do

ck
 (

se
e 

Se
ct

io
n 

6.
7)

. A
 

20
-m

-w
id

e 
br

ea
ch

 i
s 

pr
es

en
t 

ap
pr

ox
im

at
el

y 
60

 m
 w

es
t 

of
 t

he
 S

IH
P

 #
 -

31
27

0
pa

ss
ag

e;
 t

hi
s 

ar
ea

 
co

nt
ai

ns
 c

on
si

de
ra

bl
e 

am
ou

nt
s 

of
 m

od
er

n 
tr

as
h 

an
d 

m
ay

 h
av

e 
be

en
 u

se
d 

as
 a

 m
od

er
n 

du
m

p 
si

te
. 

T
he

 b
re

ac
h 

at
 t

hi
s 

la
tt

er
 l

oc
at

io
n 

ha
s 

be
en

 r
ep

ai
re

d 
us

in
g 

m
od

er
n 

w
ir

e 
fe

nc
in

g 
an

d 
t-

po
st

s,
 

in
di

ca
ti

ng
 th

e 
w

al
l s

ti
ll

 f
un

ct
io

ns
 a

s 
a 

li
ve

st
oc

k 
fe

nc
e.

 A
si

de
 f

ro
m

 th
is

 m
od

er
n 

tr
as

h,
 n

o 
cu

lt
ur

al
 



6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

13
8  

 

F
ig

ur
e 

13
6.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

w
es

te
rn

 s
ec

ti
on

 o
f 

th
e 

S
IH

P 
# 

-3
09

30
 r

oc
k 

w
al

l;
 v

ie
w

 to
 

no
rt

he
as

t 

 

F
ig

ur
e 

13
7.

 P
ho

to
gr

ap
h 

sh
ow

in
g 

ty
pi

ca
l c

on
st

ru
ct

io
n 

al
on

g 
a 

se
ct

io
n 

of
 th

e 
SI

H
P

 #
 -

30
93

0 
ro

ck
 

w
al

l;
 v

ie
w

 to
 th

e 
no

rt
h 

 

 

6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

13
9  

 

F
ig

ur
e 

13
8.

 P
ho

to
gr

ap
h 

sh
ow

in
g 

co
re

-f
il

le
d 

co
ns

tr
uc

ti
on

 a
lo

ng
 a

 s
ec

tio
n 

of
 th

e 
S

IH
P

 #
 -

30
93

0 
ro

ck
 w

al
l;

 v
ie

w
 to

 n
or

th
 

 

F
ig

ur
e 

13
9.

 P
ho

to
gr

ap
h 

of
 th

e 
br

ea
ch

 in
 th

e 
S

IH
P 

# 
-3

09
30

 r
oc

k 
w

al
l, 

an
d 

th
e 

m
od

er
n 

fe
nc

in
g 

us
ed

 f
or

 r
ep

ai
r;

 v
ie

w
 to

 w
es

t



6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

14
0

m
at

er
ia

l 
w

as
 o

bs
er

ve
d 

on
 o

r 
ar

ou
nd

 t
he

 s
it

e.
 E

xc
av

at
io

n 
w

ou
ld

 b
e 

un
lik

el
y 

to
 y

ie
ld

 i
nf

or
m

at
io

n 
im

pa
ct

in
g 

th
e 

as
se

ss
m

en
t o

f 
si

te
 a

ge
 a

nd
 f

un
ct

io
n.

 

S
IH

P
 #

 -
30

93
0 

is
 a

 h
is

to
ri

c 
ra

nc
hi

ng
 w

al
l 

lik
el

y 
co

ns
tr

uc
te

d 
as

 a
 c

at
tl

e 
fe

nc
e.

 T
he

 w
al

l 
pr

e-
da

te
s 

th
e 

S
IH

P 
# 

-3
12

69
 r

an
ch

in
g 

co
m

pl
ex

 a
nd

, b
as

ed
 o

n 
th

e 
pr

es
en

ce
 o

f 
a 

si
m

il
ar

 w
al

l 
(S

IH
P

 #
   

 
-2

95
05

) 
on

 th
e 

pa
rc

el
 to

 th
e 

w
es

t, 
it

 m
ay

 a
ls

o 
pr

e-
da

te
 th

e 
S

IH
P

 #
 -

29
50

7 
ra

nc
hi

ng
 c

om
pl

ex
.

S
IH

P
 #

 -
30

93
0 

is
 i

n 
ov

er
al

l 
fa

ir
 c

on
di

ti
on

 w
it

h 
co

nt
in

ue
d 

m
ai

nt
en

an
ce

 a
nd

 u
se

. 
D

es
pi

te
 i

ts
 

in
te

rm
it

te
nt

 b
re

ac
he

s 
an

d 
re

pu
rp

os
in

g 
of

 c
om

po
ne

nt
 m

at
er

ia
l 

el
se

w
he

re
, t

he
 s

it
e 

re
ta

in
s

in
te

gr
it

y 
of

 lo
ca

ti
on

, d
es

ig
n,

 s
et

ti
ng

, m
at

er
ia

ls
, w

or
km

an
sh

ip
, f

ee
li

ng
, a

nd
 a

ss
oc

ia
ti

on
. T

he
 p

ri
or

 a
ss

es
sm

en
t 

of
 s

ig
ni

fi
ca

nc
e 

by
 G

as
ti

lo
 a

nd
 C

la
rk

 (
20

18
) 

w
as

 n
ot

 a
va

il
ab

le
. B

as
ed

 o
n 

th
e 

cu
rr

en
t 

fi
nd

in
gs

 i
t i

s 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t u
nd

er
 C

ri
te

ri
on

 d
 fo

r t
he

 in
fo

rm
at

io
n 

it
 h

as
 p

ro
vi

de
d 

ab
ou

t h
is

to
ri

c 
ra

nc
hi

ng
 

ac
tiv

it
y 

in
 th

e 
pr

oj
ec

t a
re

a 
(s

ee
 S

ec
ti

on
 8

.1
).

T
he

 a
va

il
ab

le
 r

ec
or

ds
 s

ug
ge

st
 S

IH
P

 #
 -

30
93

0 
ha

s 
no

t 
be

en
 p

re
vi

ou
sl

y 
ev

al
ua

te
d 

fo
r 

el
ig

ib
il

it
y 

to
 b

e 
li

st
ed

 o
n 

th
e 

N
at

io
na

l R
eg

is
te

r.
 B

as
ed

 o
n 

th
e 

fi
nd

in
gs

 o
f 

th
e 

cu
rr

en
t A

IS
 th

e 
si

te
 is

 e
va

lu
at

ed
 

as
 n

ot
 e

li
gi

bl
e 

fo
r 

li
st

in
g 

on
 t

he
 N

at
io

na
l 

R
eg

is
te

r.
 I

ts
 i

nf
or

m
at

io
n 

co
nt

en
t 

ha
s 

be
en

 a
de

qu
at

el
y 

do
cu

m
en

te
d,

 a
nd

 th
e 

si
te

 is
 r

ec
om

m
en

de
d 

fo
r 

no
 f

ur
th

er
 w

or
k 

(s
ee

 S
ec

ti
on

 8
.2

).

6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

14
1

F
O

R
M

A
L

 T
Y

P
E

:
D

it
ch

F
U

N
C

T
IO

N
:

S
to

rm
 D

ra
in

ag
e

N
U

M
B

E
R

 O
F

 F
E

A
T

U
R

E
S:

1

A
G

E
:

H
is

to
ri

c

T
E

S
T

 E
X

C
A

V
A

T
IO

N
S:

N
on

e

T
A

X
 M

A
P

 K
E

Y
:

(3
)

9-
5-

02
2:

00
1

P
R

E
V

IO
U

S
 

D
O

C
U

M
E

N
T

A
T

IO
N

:
N

on
e

S
IH

P
 #

 -
31

26
8

is
 a

 h
is

to
ri

c 
ea

rt
he

n 
dr

ai
na

ge
 d

it
ch

 l
oc

at
ed

 i
n 

th
e 

no
rt

hw
es

te
rn

 p
or

tio
n 

of
 t

he
 

pr
op

os
ed

 tr
ea

tm
en

t f
ac

ili
ty

 s
ite

 (s
ee

 F
ig

ur
e 

45
an

d 
F

ig
ur

e 
46

).
 P

ro
je

ct
 p

la
ns

 c
al

l f
or

 re
de

ve
lo

pm
en

t 
of

 t
hi

s 
di

tc
h 

in
 o

rd
er

 t
o 

di
ve

rt
 s

to
rm

 w
at

er
 a

w
ay

 f
ro

m
 t

he
 p

ro
po

se
d 

tr
ea

tm
en

t 
fa

ci
lit

y 
to

 t
he

 
so

ut
he

as
t 

(s
ee

 F
ig

ur
e 

10
).

 T
he

 d
itc

h 
ex

te
nd

s 
fr

om
 t

he
 v

ic
in

ity
 o

f 
th

e 
L

at
te

r-
D

ay
 S

ai
nt

s 
ch

ur
ch

 o
n 

th
e 

m
ak

ai
-s

ou
th

w
es

t;
 t

he
 n

or
th

er
nm

os
t 

po
rt

io
n 

of
 th

e 
di

tc
h 

is
 o

ut
si

de
 th

e 
pr

oj
ec

t a
re

a 
lim

it
s 

(s
ee

 F
ig

ur
e 

46
).

 T
he

 s
it

e 
is

 s
it

ua
te

d 
w

it
hi

n 
an

 
ar

ea
 d

om
in

at
ed

 b
y 

ta
ll

 g
ui

ne
a 

gr
as

s 
an

d 
sc

at
te

re
d 

tr
ee

s.

S
IH

P
 #

 -
31

26
8

m
ea

su
re

s 
28

0 
m

 l
on

g 
by

 1
5-

20
 m

 w
id

e
(F

ig
ur

e 
14

0
th

ro
ug

h 
F

ig
ur

e 
14

4)
. I

t 
is

 
de

fi
ne

d 
by

 tw
o 

pa
ra

lle
l, 

w
id

e
ea

rt
he

n 
be

rm
s 

se
t 5

-8
m

 a
pa

rt
. T

he
 g

ra
du

al
ly

 s
lo

pi
ng

 b
er

m
s 

ra
ng

e 
in

 
w

id
th

 f
ro

m
 a

pp
ro

xi
m

at
el

y 
3

7 
m

. 
T

he
 e

xt
er

io
r 

be
rm

 e
dg

es
 a

re
 g

en
er

al
ly

 1
2 

m
ab

ov
e 

th
e 

su
rr

ou
nd

in
g 

gr
ou

nd
 s

ur
fa

ce
, 

an
d 

up
 t

o 
2.

8
m

 a
bo

ve
 t

he
 i

nt
er

io
r 

ch
an

ne
l 

fl
oo

r.
 A

 s
er

ie
s 

of
 s

m
al

l 
tr

ee
s 

ru
ns

 a
lo

ng
 th

e 
no

rt
he

rn
 h

al
f 

of
 th

e 
ea

st
er

n 
be

rm
. T

he
 in

te
ri

or
 o

f 
th

e 
di

tc
h 

is
 le

ve
l a

nd
 s

lo
pe

s 
m

ild
ly

 t
o 

th
e 

so
ut

h-
so

ut
hw

es
t. 

A
n 

ea
rt

he
n 

sp
ill

w
ay

 i
s 

lo
ca

te
d 

at
 a

bo
ut

 t
he

 m
id

po
in

t 
of

 t
he

 d
it

ch
 

ch
an

ne
l;

 t
he

 s
pi

ll
w

ay
 h

as
 a

 h
ei

gh
t 

of
 u

p 
to

 4
0 

cm
.N

o 
cu

lt
ur

al
 m

at
er

ia
l 

w
as

 o
bs

er
ve

d 
on

 o
r 

ne
ar

 
th

e 
si

te
.

S
IH

P
 #

 -
31

26
8

is
li

ke
ly

hi
st

or
ic

 i
n 

ag
e.

 I
t 

ap
pe

ar
s 

to
 b

e
vi

si
bl

e 
on

 t
he

19
78

or
th

op
ho

to
 (

se
e 

F
ig

ur
e 

19
).

 W
hi

le
 th

e 
si

te
 c

on
ta

in
s 

ar
ea

s 
of

 d
ee

p 
se

di
m

en
t, 

th
es

e 
se

di
m

en
ts

 a
re

pr
im

ar
ily

 lo
ca

l f
il

l
m

at
er

ia
l

us
ed

 f
or

 b
er

m
 c

on
st

ru
ct

io
n

an
d

ru
no

ff
 a

cc
um

ul
at

io
n.

 A
ny

 c
ul

tu
ra

l 
m

at
er

ia
ls

 d
ep

os
it

ed
 

w
it

hi
n 

th
e 

di
tc

h 
w

ou
ld

 l
ik

el
y 

be
 s

w
ep

t 
aw

ay
 b

y 
st

or
m

 w
at

er
. 

T
he

re
fo

re
, 

ex
ca

va
tio

n 
po

te
nt

ia
l 

is
 

as
se

ss
ed

 a
s 

lo
w

. 
T

w
o 

ex
pl

or
at

or
y 

te
st

 t
re

nc
he

s 
(T

T
-1

 a
nd

 T
T

-2
) 

w
er

e 
ex

ca
va

te
d 

ne
ar

 S
IH

P
 #

 -
31

26
8

bu
t d

id
 n

ot
 y

ie
ld

 a
ny

 c
ul

tu
ra

l m
at

er
ia

ls
.

S
IH

P
 #

 -
31

26
8

is
 in

 g
oo

d 
co

nd
it

io
n 

an
d 

co
nt

in
ue

s 
to

 f
un

ct
io

n 
to

 c
ha

nn
el

 s
to

rm
 w

at
er

. T
he

 s
it

e 
re

ta
in

s
in

te
gr

ity
 o

f l
oc

at
io

n,
 d

es
ig

n,
 s

et
ti

ng
, m

at
er

ia
ls

, w
or

km
an

sh
ip

, f
ee

li
ng

, a
nd

 a
ss

oc
ia

ti
on

. I
t i

s 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t 
un

de
r 

C
ri

te
ri

on
 d

 f
or

 t
he

 i
nf

or
m

at
io

n 
it

 h
as

 p
ro

vi
de

d 
ab

ou
t 

hi
st

or
ic

 w
at

er
 

co
nt

ro
l a

ct
iv

it
y

in
 th

e 
pr

oj
ec

t a
re

a 
(s

ee
 S

ec
ti

on
 8

.1
).

S
IH

P
 #

 -
31

26
8 

is
 e

va
lu

at
ed

 a
s 

no
t 

el
ig

ib
le

 f
or

 l
is

ti
ng

 o
n 

th
e 

N
at

io
na

l 
R

eg
is

te
r.

 I
ts

 in
fo

rm
at

io
n 

co
nt

en
t h

as
 b

ee
n 

ad
eq

ua
te

ly
 d

oc
um

en
te

d,
 a

nd
 it

 is
 r

ec
om

m
en

de
d 

fo
r 

no
 f

ur
th

er
 w

or
k 

(s
ee

 S
ec

ti
on

 
8.

2)
.



6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

14
2   

F
ig

ur
e 

14
0.

 P
la

n 
vi

ew
 o

f 
SI

H
P

 #
 -

31
26

8,
 d

ra
in

ag
e 

di
tc

h 
 

 

 

6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

14
3  

 

F
ig

ur
e 

14
1.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

31
26

8 
ta

ke
n 

at
op

 th
e 

ea
rt

he
n 

be
rm

 f
or

m
in

g 
th

e 
ea

st
er

n 
di

tc
h 

em
ba

nk
m

en
t;

 v
ie

w
 to

 n
or

th
 

 

F
ig

ur
e 

14
2.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

31
26

8,
 ta

ke
n 

fr
om

 w
it

hi
n 

th
e 

di
tc

h 
an

d 
lo

ok
in

g 
to

w
ar

d 
th

e 
w

es
te

rn
 b

er
m

 (
sc

al
e 

is
 le

an
in

g 
ag

ai
ns

t i
nt

er
io

r 
be

rm
 w

al
l)

; 
vi

ew
 to

 n
or

th
w

es
t



6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

14
4

F
ig

ur
e 

14
3.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

31
26

8
in

te
ri

or
 d

it
ch

 c
ha

nn
el

,l
oo

ki
ng

 u
ps

lo
pe

 f
ro

m
 th

e 
so

ut
he

rn
 e

nd
 o

f 
th

e 
di

tc
h;

 v
ie

w
 to

 n
or

th

F
ig

ur
e 

14
4.

 P
ho

to
gr

ap
h 

of
 e

ar
th

en
 s

pi
ll

w
ay

 w
ith

in
 S

IH
P

 #
 -

31
26

8
di

tc
h;

 v
ie

w
 to

 n
or

th
w

es
t

6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

T
M

K
s:

 m
ul

tip
le

14
5

F
O

R
M

A
L

 T
Y

P
E

:
C

om
pl

ex
 

F
U

N
C

T
IO

N
:

R
an

ch
in

g 

N
U

M
B

E
R

 O
F

 F
E

A
T

U
R

E
S:

4

A
G

E
:

H
is

to
ri

c

T
E

S
T

 E
X

C
A

V
A

T
IO

N
S:

N
on

e

T
A

X
 M

A
P

 K
E

Y
:

(3
)

9-
5-

00
7:

01
6

P
R

E
V

IO
U

S
 

D
O

C
U

M
E

N
T

A
T

IO
N

:
N

on
e

S
IH

P
 #

 -
31

26
9

is
 a

 h
is

to
ri

c 
ra

nc
hi

ng
 c

om
pl

ex
 l

oc
at

ed
 i

n 
th

e 
ea

st
er

n 
po

rt
io

n 
of

 t
he

 p
ro

po
se

d 
w

as
te

w
at

er
 t

re
at

m
en

t 
fa

ci
li

ty
 s

it
e 

(s
ee

 F
ig

ur
e 

46
).

 T
he

 s
it

e 
is

 s
it

ua
te

d 
in

 a
 r

el
at

iv
el

y 
le

ve
l, 

gr
as

sy
ar

ea
 w

it
h 

oc
ca

si
on

al
 b

ed
ro

ck
 o

ut
cr

op
s 

us
ed

 f
or

 p
as

tu
re

(s
ee

 F
ig

ur
e 

36
).

It
 i

s 
co

m
pr

is
ed

 o
f 

fo
ur

 
in

te
rc

on
ne

ct
ed

 f
ea

tu
re

s 
in

cl
ud

in
g 

a 
la

rg
e,

 b
is

ec
te

d
pa

dd
oc

k 
(F

ea
tu

re
 A

),
 a

dj
oi

ni
ng

 h
ol

di
ng

 p
en

s 
an

d 
co

rr
al

s 
(F

ea
tu

re
s 

B
 a

nd
 C

),
 a

nd
 c

at
tl

e 
lo

ad
in

g 
ra

m
p 

(F
ea

tu
re

 D
)

(F
ig

ur
e 

14
5)

. O
ve

ra
ll

, S
IH

P
 #

 
-3

12
69

m
ea

su
re

s 
ap

pr
ox

im
at

el
y 

65
 m

 (
N

/S
) 

by
 1

85
 m

 (
E

/W
).

 I
ts

 c
om

po
ne

nt
 f

ea
tu

re
s 

ar
e

co
ns

tr
uc

te
d 

al
on

g 
th

e 
hi

st
or

ic
 S

IH
P 

# 
-3

09
30

ro
ck

 w
al

l, 
w

hi
ch

 c
on

ti
nu

es
 e

as
t a

nd
 w

es
t b

ey
on

d 
th

e 
li

m
it

s 
of

 S
IH

P
 #

 -
31

26
9

(s
ee

 F
ig

ur
e 

46
an

d 
F

ig
ur

e 
14

5)
. 

T
he

 S
IH

P 
# 

-3
12

70
je

ep
 r

oa
d 

ex
te

nd
s 

th
ro

ug
h 

th
e 

in
te

ri
or

 o
f 

th
e 

F
ea

tu
re

 A
 p

ad
do

ck
 (

se
e 

F
ig

ur
e 

46
an

d 
F

ig
ur

e 
14

5)
.N

o 
po

rt
ab

le
 a

rt
if

ac
ts

 
or

 c
ul

tu
ra

l 
de

po
si

ts
 w

er
e 

en
co

un
te

re
d 

th
ro

ug
ho

ut
 t

he
 s

it
e,

 t
ho

ug
h 

sc
at

te
re

d 
m

od
er

n 
tr

as
h 

w
as

 
ob

se
rv

ed
.S

om
e 

ab
an

do
ne

d 
ve

hi
cl

es
 a

re
 p

re
se

nt
 o

ut
si

de
 th

e 
Fe

at
ur

e 
A

 p
ad

do
ck

 to
 th

e 
no

rt
h.

F
ea

tu
re

 A
 is

 a
 la

rg
e,

ir
re

gu
la

rl
y 

sh
ap

ed
 li

ve
st

oc
k

pa
dd

oc
k

fo
rm

ed
 b

y 
a

se
ri

es
 o

f 
fe

nc
es

ab
ut

ti
ng

 
th

e 
no

rt
he

rn
 s

id
e 

of
 t

he
 S

IH
P

 #
 -

30
93

0
ro

ck
 w

al
l

(s
ee

 F
ig

ur
e 

46
an

d
F

ig
ur

e 
14

5
th

ro
ug

h 
Fi

gu
re

 
14

9)
. 

T
he

 p
ad

do
ck

 m
ea

su
re

s 
ap

pr
ox

im
at

el
y 

18
0 

m
 l

on
g 

(E
/W

/)
 b

y 
30

 m
 w

id
e 

(N
/S

)
w

it
h 

fe
nc

e 
he

ig
ht

s 
of

 1
40

 c
m

. I
t 

is
 b

is
ec

te
d 

by
 a

n 
in

te
ri

or
 f

en
ce

 w
it

h 
an

 a
cc

es
s

ga
te

at
 i

ts
 n

or
th

er
n 

en
d.

 T
he

 
fe

nc
e 

lin
es

 c
om

pr
is

in
g 

th
e 

pa
dd

oc
k 

ar
e 

co
ns

tr
uc

te
d 

of
 h

og
 a

nd
 b

ar
be

d 
w

ir
e,

 m
il

le
d 

an
d 

un
-m

il
le

d 
w

oo
de

n
po

st
s,

m
at

er
ia

ls
 s

uc
h 

as
 re

pu
rp

os
ed

 g
ua

rd
ra

il.
 T

he
 S

IH
P 

# 
-3

12
70

je
ep

 ro
ad

ex
te

nd
s

th
ro

ug
h 

th
e

pa
dd

oc
k,

 
th

ro
ug

h 
on

e 
of

 tw
o

ac
ce

ss
 g

at
es

at
 th

e 
no

rt
he

as
te

rn
co

rn
er

, t
he

 g
at

e 
in

 th
e 

bi
se

ct
in

g 
fe

nc
e 

li
ne

,a
nd

an
ot

he
r g

at
e 

si
tu

at
ed

 w
it

hi
n 

th
e 

S
IH

P
 #

 -3
09

30
w

al
l a

t t
he

 s
ou

th
w

es
te

rn
 c

or
ne

r 
of

 th
e 

pa
dd

oc
k

(s
ee

 
F

ig
ur

e 
14

5)
. 

A
 

fu
nc

ti
on

in
g 

m
et

al
 

w
at

er
 

tr
ou

gh
 

is
 

si
tu

at
ed

 
al

on
g 

th
e 

ea
st

er
nm

os
t 

fe
nc

e,
 

ap
pr

ox
im

at
el

y 
10

 m
 s

ou
th

 o
f 

th
e 

ga
te

 a
t 

th
e 

no
rt

he
as

te
rn

 p
ad

do
ck

 c
or

ne
r;

 t
hi

s 
tr

ou
gh

 m
ea

su
re

s 
3.

10
m

 lo
ng

,0
.8

5 
m

 w
id

e,
an

d
0.

64
 m

 h
ig

h.

F
ea

tu
re

 B
 c

on
si

st
s 

of
 tw

o 
ad

jo
in

in
g

re
ct

an
gu

la
r 

pe
ns

si
tu

at
ed

 e
as

t a
nd

 s
ou

th
 o

f 
F

ea
tu

re
s 

C
 a

nd
 

D
, r

es
pe

ct
iv

el
y 

(s
ee

 F
ig

ur
e 

46
,F

ig
ur

e 
14

5,
 F

ig
ur

e 
15

0,
 a

nd
 F

ig
ur

e 
15

1)
. T

he
 p

en
s,

 w
hi

ch
 s

er
ve

d 
to

 h
ol

d 
ca

tt
le

 w
ai

ti
ng

 to
 b

e 
lo

ad
ed

 o
nt

o 
th

e 
F

ea
tu

re
 D

 r
am

p,
 a

re
 c

on
st

ru
ct

ed
 u

si
ng

 la
rg

e 
m

et
al

 p
os

ts
an

d 
tu

be
s.

 T
he

 w
es

te
rn

 p
en

 m
ea

su
re

s 
ap

pr
ox

im
at

el
y 

7 
m

 l
on

g 
(N

/S
) 

by
 6

 m
 w

id
e 

(E
/W

),
 a

nd
 t

he
 

ea
st

er
n 

pe
n 

m
ea

su
re

s 
ap

pr
ox

im
at

el
y 

7 
m

 l
on

g 
(N

/S
) 

by
 5

 m
 w

id
e

(E
/W

).
 T

he
 p

en
s 

ha
ve

 s
im

il
ar

 
he

ig
ht

s 
of

 a
pp

ro
xi

m
at

el
y 

2 
m

. A
 f

un
ct

io
ni

ng
 c

on
cr

et
e 

w
at

er
 t

ro
ug

h 
m

ea
su

ri
ng

 1
.5

 m
 l

on
g 

(N
/S

)
by

 0
.6

m
 w

id
e 

(E
/W

) 
is

 s
it

ua
te

d 
in

 th
e 

no
rt

hw
es

te
rn

 c
or

ne
r 

of
 th

e 
ea

st
er

n 
pe

n
(s

ee
 F

ig
ur

e 
15

1)
. A

 
w

ir
e 

fe
nc

e 
ex

te
nd

in
g 

fr
om

 th
e 

so
ut

he
as

te
rn

 c
or

ne
r 

of
 F

ea
tu

re
 B

 c
ir

cl
es

 b
ac

k 
ar

ou
nd

 to
w

ar
d 

S
IH

P
 

# 
-2

95
07

 a
nd

 h
as

 b
ee

n 
re

co
rd

ed
 a

s 
Fe

at
ur

e 
G

 o
f 

th
at

 s
it

e 
(s

ee
 F

ig
ur

e 
46

an
d 

S
ec

ti
on

 6
.1

).
 



6 
 

 
 

 
   

   
 

 
 

 
 

 
 

 
 

 
 

 
   

   
Si

te
 D

es
cr

ip
tio

ns
 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

14
6 

  

Fi
gu

re
 1

45
. P

la
n 

vi
ew

 o
f 

SI
H

P 
# 

-3
12

69
, r

an
ch

in
g 

co
m

pl
ex

 

6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

14
7  

  
 

F
ig

ur
e 

14
6.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

S
IH

P 
# 

-3
12

69
 F

ea
tu

re
 A

 p
ad

do
ck

 f
ro

m
 it

s 
no

rt
he

as
te

rn
 

co
rn

er
; v

ie
w

 to
 n

or
th

 

 

F
ig

ur
e 

14
7.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

S
IH

P
 #

 -
31

27
0 

je
ep

 r
oa

d 
ex

te
nd

in
g 

th
ro

ug
h 

th
e 

ea
st

er
n 

po
rt

io
n 

of
 th

e 
SI

H
P

 #
 -

31
26

9 
F

ea
tu

re
 A

 p
ad

do
ck

; v
ie

w
 to

 w
es

t



6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

14
8  

 

F
ig

ur
e 

14
8.

 P
ho

to
gr

ap
h 

of
 w

at
er

 tr
ou

gh
 a

lo
ng

 e
as

te
rn

 s
id

e 
of

 S
IH

P 
# 

-3
12

69
 F

ea
tu

re
 A

 p
ad

do
ck

; 
vi

ew
 to

 n
or

th
 

 

F
ig

ur
e 

14
9.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

w
es

te
rn

 p
or

ti
on

 o
f 

th
e 

S
IH

P
 #

 -
31

26
9 

F
ea

tu
re

 A
 

pa
dd

oc
k 

(S
IH

P
 #

 -
31

27
0 

je
ep

 r
oa

d 
vi

si
bl

e 
at

 c
en

te
r)

; v
ie

w
 to

 e
as

t

6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

14
9  

 

F
ig

ur
e 

15
0.

 P
ho

to
gr

ap
h 

of
 o

ve
rl

oo
ki

ng
 th

e 
S

IH
P

 #
 -

31
26

9 
Fe

at
ur

e 
B

 h
ol

di
ng

 p
en

s;
 v

ie
w

 to
 

no
rt

hw
es

t 

 
 

F
ig

ur
e 

15
1.

 P
ho

to
gr

ap
h 

of
 in

te
ri

or
 o

f 
th

e 
w

es
te

rn
 S

IH
P

 #
 -

31
26

9 
F

ea
tu

re
 B

 h
ol

di
ng

 p
en

, w
it

h 
co

nc
re

te
 tr

ou
gh

 v
is

ib
le

 a
t c

en
te

r;
 v

ie
w

 to
 e

as
t



6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

15
0  

F
ea

tu
re

 C
 is

 a
 s

er
ie

s 
of

 r
ec

ta
ng

ul
ar

, g
at

ed
 c

or
ra

ls
 s

it
ua

te
d 

so
ut

h 
of

 F
ea

tu
re

 A
 a

nd
 d

ir
ec

tly
 w

es
t 

of
 F

ea
tu

re
s 

B
 a

nd
 D

 (
se

e 
F

ig
ur

e 
46

, F
ig

ur
e 

14
5,

 a
nd

 F
ig

ur
e 

15
2 

th
ro

ug
h 

F
ig

ur
e 

15
5)

. I
t c

om
pr

is
es

 
th

re
e 

di
sc

re
te

 c
or

ra
ls

: t
w

o 
pa

ra
ll

el
 c

or
ra

ls
 a

cc
es

se
d 

fr
om

 w
it

hi
n 

th
e 

F
ea

tu
re

 A
 p

ad
do

ck
, a

nd
 a

no
th

er
 

co
rr

al
 t

o 
th

e 
so

ut
h 

ac
ce

ss
ed

 o
nl

y 
fr

om
 o

ut
si

de
 o

f 
Fe

at
ur

e 
A

. 
O

ve
ra

ll
, 

Fe
at

ur
e 

C
 m

ea
su

re
s 

ap
pr

ox
im

at
el

y 
30

 m
 l

on
g 

(N
/S

) 
by

 u
p 

to
 1

4 
m

 w
id

e.
 H

ei
gh

ts
 r

an
ge

 f
ro

m
 1

60
20

0 
cm

. 
T

he
 

no
rt

hw
es

te
rn

 c
or

ra
l m

ea
su

re
s 

ap
pr

ox
im

at
el

y 
18

 m
 lo

ng
 b

y 
up

 to
 6

 m
 w

id
e.

 T
he

 n
or

th
ea

st
er

n 
co

rr
al

 
m

ea
su

re
s 

ap
pr

ox
im

at
el

y 
18

 
m

 
lo

ng
 

by
 

up
 

to
 

15
 

m
 

w
id

e.
 

T
he

 
so

ut
he

rn
 

co
rr

al
 

m
ea

su
re

s 
ap

pr
ox

im
at

el
y 

10
-m

-s
q.

 A
 1

-m
-w

id
e 

ga
te

d 
co

rr
id

or
 s

ep
ar

at
es

 t
he

 s
ou

th
er

n 
co

rr
al

 f
ro

m
 t

he
 t

w
o 

no
rt

he
rn

 c
or

ra
ls

. A
ll

 o
f t

he
 F

ea
tu

re
 C

 c
or

ra
ls

 a
re

 c
on

st
ru

ct
ed

 u
si

ng
 a

 v
ar

ie
ty

 o
f 

m
at

er
ia

ls
 in

cl
ud

in
g 

m
ill

ed
 a

nd
 u

n-
m

ill
ed

 w
oo

de
n 

po
st

s,
 m

et
al

 p
os

ts
 a

nd
 r

ai
ls

, r
an

ge
 w

ir
e,

 a
nd

 r
ep

ur
po

se
d 

ga
te

s.
  

F
ea

tu
re

 D
 i

s 
a 

co
nc

re
te

 a
nd

 s
to

ne
 c

at
tle

 l
oa

di
ng

 r
am

p 
an

d 
as

so
ci

at
ed

 s
qu

ee
ze

 c
hu

te
 lo

ca
te

d 
in

 
th

e 
so

ut
he

as
te

rn
 p

or
ti

on
 o

f 
th

e 
S

IH
P

 #
 -

31
26

9 
co

m
pl

ex
 (

se
e 

F
ig

ur
e 

46
, 

F
ig

ur
e 

14
5,

 F
ig

ur
e 

15
5 

th
ro

ug
h 

Fi
gu

re
 1

57
).

 T
he

 r
ec

ta
ng

ul
ar

-s
ha

pe
d 

ra
m

p 
is

 c
on

st
ru

ct
ed

 w
it

h 
st

ac
ke

d 
su

ba
ng

ul
ar

 b
as

al
t 

co
bb

le
s 

an
d 

bo
ul

de
rs

 c
ap

pe
d 

w
it

h 
co

nc
re

te
. T

he
 b

as
al

t s
to

ne
 m

at
er

ia
l a

pp
ea

rs
 to

 h
av

e 
be

en
 s

ou
rc

ed
 

fr
om

 a
n 

ad
ja

ce
nt

 p
or

tio
n 

of
 t

he
 S

IH
P

 #
 -

30
93

0 
ro

ck
 w

al
l. 

C
at

tl
e 

w
ou

ld
 h

av
e 

be
en

 f
un

ne
le

d 
on

to
 

th
e 

ra
m

p 
fr

om
 th

e 
Fe

at
ur

e 
B

 h
ol

di
ng

 p
en

s 
vi

a 
th

e 
sq

ue
ez

e 
ch

ut
e 

an
d 

lo
ad

ed
 o

nt
o 

a 
ve

hi
cl

e 
pa

rk
ed

 
w

it
hi

n 
th

e 
Fe

at
ur

e 
A

 p
ad

do
ck

. T
he

 r
am

p 
po

rt
io

n 
of

 F
ea

tu
re

 D
 m

ea
su

re
s 

5.
5 

m
 l

on
g 

(N
W

/S
E

) 
by

 
2.

5 
m

 w
id

e 
(N

E
/S

W
).

 T
he

 r
am

p 
sl

op
es

 f
ro

m
 t

he
 g

ro
un

d 
su

rf
ac

e 
at

 i
ts

 s
ou

th
ea

st
er

n 
en

d 
to

 1
.2

 m
 

hi
gh

 a
t t

he
 lo

ad
in

g 
pl

at
fo

rm
. T

he
 p

or
tio

n 
of

 th
e 

ch
ut

e 
le

ad
in

g 
fr

om
 th

e 
Fe

at
ur

e 
B

 p
en

s 
to

 th
e 

ra
m

p 
is

 a
pp

ro
xi

m
at

el
y 

6 
m

 lo
ng

 b
y 

3 
m

 w
id

e;
 it

 is
 c

on
st

ru
ct

ed
 o

f 
m

et
al

 p
os

ts
 a

nd
 r

ai
ls

 a
nd

 m
ea

su
re

s 
up

 
to

 1
.6

 m
 h

ig
h.

 T
he

 l
oa

di
ng

 r
am

p 
in

co
rp

or
at

es
 a

n 
ex

te
ns

io
n 

of
 t

he
 c

hu
te

, w
it

h 
pl

yw
oo

d 
si

de
w

al
ls

 
ut

ili
ze

d 
on

 th
e 

pl
at

fo
rm

 p
or

ti
on

.  

S
IH

P
 #

 -
31

26
9 

is
 a

 h
is

to
ri

c 
ra

nc
hi

ng
 c

om
pl

ex
, l

ik
el

y 
pa

rt
 o

f 
th

e 
la

rg
er

 d
ef

un
ct

 O
ni

pa
a 

R
an

ch
. 

T
he

 g
ro

un
d 

su
rf

ac
e 

w
it

hi
n 

th
e 

si
te

 h
ad

 b
ee

n 
he

av
il

y 
im

pa
ct

ed
 b

y 
li

ve
st

oc
k 

an
d 

ve
hi

cu
la

r 
ac

tiv
it

y,
 

as
 i

nd
ic

at
ed

 o
n 

th
e 

19
78

 o
rt

ho
ph

ot
o 

(s
ee

 F
ig

ur
e 

19
).

 E
xc

av
at

io
n 

w
ou

ld
 b

e 
un

li
ke

ly
 t

o 
yi

el
d 

in
fo

rm
at

io
n 

im
pa

ct
in

g 
th

e 
as

se
ss

m
en

t 
of

 s
it

e 
ag

e 
an

d 
fu

nc
ti

on
. 

T
hr

ee
 e

xp
lo

ra
to

ry
 t

es
t 

tr
en

ch
es

 
(T

T
s 

-4
, -

5,
 a

nd
 -

7)
 w

er
e 

ex
ca

va
te

d 
in

 a
re

as
 s

ur
ro

un
di

ng
 b

ut
 n

ot
 w

it
hi

n 
S

IH
P

 #
 -

31
26

9 
an

d 
di

d 
no

t 
yi

el
d 

an
y 

cu
lt

ur
al

 m
at

er
ia

ls
. 

O
ve

ra
ll

, 
S

IH
P

 #
 -

31
26

9 
is

 i
n 

go
od

, 
m

ai
nt

ai
ne

d 
co

nd
it

io
n.

 T
he

 s
it

e 
ex

hi
bi

ts
 e

vi
de

nc
e 

of
 

re
pu

rp
os

in
g 

of
 m

at
er

ia
ls

 t
hr

ou
gh

ou
t. 

T
he

 p
re

se
nc

e 
of

 c
at

tl
e 

at
 t

he
 s

ite
 in

di
ca

te
s 

it
 i

s 
st

il
l 

in
 a

ct
iv

e 
us

e 
to

 s
om

e 
ex

te
nt

. D
es

pi
te

 c
on

ti
nu

ed
 m

ai
nt

en
an

ce
 a

nd
 i

nc
or

po
ra

ti
on

 o
f 

re
pu

rp
os

ed
 a

nd
 m

od
er

n 
m

at
er

ia
l 

in
 p

la
ce

s,
 t

he
 s

it
e 

re
ta

in
s 

in
te

gr
it

y 
of

 l
oc

at
io

n,
 d

es
ig

n,
 s

et
ti

ng
, 

m
at

er
ia

ls
, 

w
or

km
an

sh
ip

, 
fe

el
in

g,
 a

nd
 a

ss
oc

ia
ti

on
. 

It
 i

s 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t 
un

de
r 

C
ri

te
ri

on
 d

 f
or

 t
he

 i
nf

or
m

at
io

n 
it

 h
as

 
pr

ov
id

ed
 a

bo
ut

 h
is

to
ri

c 
la

nd
 r

an
ch

in
g 

ac
ti

vi
ty

 th
e 

pr
oj

ec
t a

re
a 

(s
ee

 S
ec

ti
on

 8
.1

).
 

S
IH

P
 #

 -
31

26
9 

is
 e

va
lu

at
ed

 a
s 

no
t 

el
ig

ib
le

 f
or

 l
is

ti
ng

 o
n 

th
e 

N
at

io
na

l 
R

eg
is

te
r.

 I
ts

 in
fo

rm
at

io
n 

co
nt

en
t h

as
 b

ee
n 

ad
eq

ua
te

ly
 d

oc
um

en
te

d,
 a

nd
 it

 is
 r

ec
om

m
en

de
d 

fo
r 

no
 f

ur
th

er
 w

or
k 

(s
ee

 S
ec

ti
on

 
8.

2)
.

6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

15
1  

 

F
ig

ur
e 

15
2.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

S
IH

P
 #

 -
31

26
9 

F
ea

tu
re

 C
 c

or
ra

ls
; v

ie
w

 to
 e

as
t 

 

F
ig

ur
e 

15
3.

 P
ho

to
gr

ap
h 

of
 th

e 
so

ut
he

rn
 c

or
ra

l a
t S

IH
P

 #
 -

31
26

9 
Fe

at
ur

e 
C

; v
ie

w
 to

 n
or

th
w

es
t



6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

15
2  

 

F
ig

ur
e 

15
4.

 P
ho

to
gr

ap
h 

of
 th

e 
co

rr
id

or
 b

et
w

ee
n 

th
e 

no
rt

he
rn

 a
nd

 s
ou

th
er

n 
co

rr
al

s 
at

 S
IH

P
 #

 -
31

26
9 

F
ea

tu
re

 C
; v

ie
w

 to
 e

as
t n

or
th

 

 

F
ig

ur
e 

15
5.

 P
ho

to
gr

ap
h 

sh
ow

in
g 

th
e 

ac
ce

ss
 to

 th
e 

no
rt

he
as

te
rn

 c
or

ra
l a

t S
IH

P
 #

 -
31

26
9 

F
ea

tu
re

 
C

 a
dj

ac
en

t t
o 

th
e 

F
ea

tu
re

 D
 lo

ad
in

g 
ra

m
p;

 v
ie

w
 to

 s
ou

th

6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

15
3  

 

F
ig

ur
e 

15
6.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

S
IH

P 
# 

-3
12

69
 F

ea
tu

re
 D

 lo
ad

in
g 

ra
m

p 
an

d 
sq

ue
ez

e 
ch

ut
e 

fr
om

 w
it

hi
n 

th
e 

no
rt

he
as

te
rn

 F
ea

tu
re

 C
 c

or
ra

l;
 v

ie
w

 to
 n

or
th

ea
st

 

 

F
ig

ur
e 

15
7.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

S
IH

P 
# 

-3
12

69
 F

ea
tu

re
 D

 lo
ad

in
g 

ra
m

p 
an

d 
sq

ue
ez

e 
ch

ut
e 

w
it

h 
Fe

at
ur

e 
B

 h
ol

di
ng

 p
en

s 
vi

si
bl

e 
at

 b
ac

kg
ro

un
d 

ri
gh

t;
 v

ie
w

 to
 s

ou
th

ea
st



6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

15
4

F
O

R
M

A
L

 T
Y

P
E

:
R

oa
d

F
U

N
C

T
IO

N
:

T
ra

ns
po

rt
at

io
n

N
U

M
B

E
R

 O
F

 F
E

A
T

U
R

E
S:

1

A
G

E
:

H
is

to
ri

c

T
E

S
T

 E
X

C
A

V
A

T
IO

N
S:

N
on

e

T
A

X
 M

A
P

 K
E

Y
:

(3
)

9-
5-

00
7:

01
6 

an
d 

9-
5-

01
0:

00
1

P
R

E
V

IO
U

S
 

D
O

C
U

M
E

N
T

A
T

IO
N

:
N

on
e

S
IH

P
 #

 -3
12

70
is

 a
 h

is
to

ri
c 

je
ep

 r
oa

d 
th

at
 e

xt
en

ds
 a

lo
ng

a 
po

rt
io

n 
of

 th
e 

pr
op

os
ed

 g
ra

vi
ty

 s
ew

er
 

li
ne

 c
or

ri
do

r 
an

d 
th

ro
ug

h 
th

e 
pr

op
os

ed
 tr

ea
tm

en
t f

ac
il

it
y 

si
te

 in
 th

e 
so

ut
he

rn
 p

or
ti

on
 o

f 
th

e 
pr

oj
ec

t 
ar

ea
 (

se
e 

Fi
gu

re
 4

6,
 F

ig
ur

e 
14

7,
 F

ig
ur

e 
14

9,
 a

nd
 F

ig
ur

e 
15

8
th

ro
ug

h
F

ig
ur

e 
16

1)
. 

T
he

 r
oa

d 
is

 
ac

ce
ss

ed
 f

ro
m

 
S

pu
r 

R
oa

d
(S

IH
P

 #
 -

31
27

1)
ju

st
 s

ou
th

 o
f 

th
e 

sh
op

pi
ng

 c
en

te
r,

 e
xt

en
di

ng
 

th
ro

ug
h 

th
e 

ga
te

d 
T

ay
lo

r 
B

ui
lt

 C
on

st
ru

ct
io

n 
ya

rd
, a

nd
 c

on
ti

nu
in

g 
so

ut
h 

th
ro

ug
h 

an
ot

he
r 

ga
te

 in
to

 
th

e 
O

ni
pa

a 
R

an
ch

. 
T

he
 r

oa
d 

pa
ss

es
 j

us
t 

no
rt

h 
of

 t
he

 S
IH

P
 #

 -
29

50
7 

ra
nc

h 
co

m
pl

ex
, 

th
en

 w
es

t 
th

ro
ug

h 
th

e 
S

IH
P

 #
 -

31
26

9
F

ea
tu

re
 A

 p
ad

do
ck

an
d 

so
ut

hw
es

t 
th

ro
ug

h
th

e 
S

IH
P

 #
 -

30
93

0
ro

ck
 

w
al

l,
co

nt
in

ui
ng

do
w

ns
lo

pe
 o

ut
si

de
 o

f t
he

 p
ro

je
ct

 a
re

a 
to

 th
e 

so
ut

hw
es

t(
se

e 
Fi

gu
re

 4
6)

. V
eg

et
at

io
n 

in
 th

e 
ar

ea
s 

su
rr

ou
nd

in
g 

th
e 

ro
ad

 a
re

 p
re

do
m

in
at

el
y 

in
va

si
ve

 g
ra

ss
es

, C
hr

is
tm

as
be

rr
y,

an
d 

la
nt

an
a.

 
T

he
se

 a
re

as
 a

re
 a

ct
iv

el
y 

us
ed

 f
or

 p
as

tu
re

. 

S
IH

P
 #

 -
31

27
0

pr
ed

om
in

at
el

y 
di

rt
 a

nd
 g

ra
ve

l 
tr

av
el

 s
ur

fa
ce

 m
ea

su
ri

ng
 

ap
pr

ox
im

at
el

y 
3-

4 
m

 
w

id
e.

 
T

he
 

po
rt

io
n 

of
 

th
e 

ro
ad

 
ex

te
nd

in
g 

be
tw

ee
n 

th
e 

T
ay

lo
r 

B
ui

lt
 

C
on

st
ru

ct
io

n 
ya

rd
an

d 
th

e
R

an
ch

 g
at

e 
ex

hi
bi

ts
 p

at
ch

es
 o

f 
re

m
na

nt
 a

sp
ha

lt
bu

t 
ha

s 
ge

ne
ra

ll
y 

de
vo

lv
ed

 in
to

 a
 d

ir
t r

oa
dw

ay
. A

n 
ap

pr
ox

im
at

el
y 

77
5 

m
-l

on
g 

po
rt

io
n 

of
 th

e 
ro

ad
 is

 w
it

hi
n 

th
e 

pr
oj

ec
t 

ar
ea

. 
N

o 
cu

lt
ur

al
 m

at
er

ia
l 

w
as

 o
bs

er
ve

d 
on

 o
r 

ne
ar

 t
he

 s
it

e.
 E

xc
av

at
io

n 
po

te
nt

ia
l 

is
as

se
ss

ed
 a

s
po

or
 d

ue
 to

 th
e 

na
tu

re
 o

f 
th

e 
si

te
 (

di
rt

 r
oa

d)
.

S
IH

P
 #

 -
31

27
0

is
 u

se
d 

fo
r 

tr
an

sp
or

ta
ti

on
, 

sp
ec

if
ic

al
ly

 t
o 

ac
ce

ss
 t

he
 O

ni
pa

a 
R

an
ch

an
d 

ot
he

r 
ar

ea
s 

do
w

ns
lo

pe
 

S
IH

P
 #

 -
31

27
1)

. 
T

he
 r

oa
d 

is
 i

n 
go

od
 c

on
di

ti
on

w
it

h 
co

nt
in

ue
d 

us
e 

an
d 

m
ai

nt
en

an
ce

. 
T

he
 r

oa
d

ap
pe

ar
s

U
S

G
S 

to
po

gr
ap

hi
c 

m
ap

 (
se

e 
Fi

gu
re

 1
8)

, m
ea

ni
ng

 it
 is

 a
n 

hi
st

or
ic

 r
oa

d 
al

ig
nm

en
t. 

It
 is

 a
ls

o 
vi

si
bl

e 
on

a 
th

e 
19

78
(s

ee
 F

ig
ur

e 
19

).
T

he
 in

it
ia

l 
da

te
 o

f 
co

ns
tr

uc
ti

on
 f

or
 

th
is

 r
oa

d 
is

 u
nk

no
w

n,
 b

ut
 i

t 
lik

el
y 

w
as

 d
ev

el
op

ed
 i

n 
as

so
ci

at
io

n 
w

it
h 

th
e 

hi
st

or
ic

 r
an

ch
 a

nd
 

as
so

ci
at

ed
 in

fr
as

tr
uc

tu
re

 in
 th

is
 a

re
a

ar
ou

nd
 th

e 
tu

rn
 o

f 
th

e 
tw

en
ti

et
h 

ce
nt

ur
y 

(s
ee

 S
ec

ti
on

 6
.1

).

S
IH

P
 #

 -
31

27
0

is
 i

n 
go

od
 c

on
di

ti
on

 w
ith

 c
on

ti
nu

ed
 m

ai
nt

en
an

ce
 a

nd
 u

se
. 

T
he

 s
it

e 
re

ta
in

s
in

te
gr

it
y 

of
 l

oc
at

io
n,

 d
es

ig
n,

 s
et

ti
ng

, 
m

at
er

ia
ls

, 
w

or
km

an
sh

ip
, 

fe
el

in
g,

 a
nd

 a
ss

oc
ia

ti
on

. 
It

 i
s 

as
se

ss
ed

 a
s 

si
gn

if
ic

an
t 

un
de

r 
C

ri
te

ri
on

 d
 f

or
 t

he
 i

nf
or

m
at

io
n 

it
 h

as
 p

ro
vi

de
d 

ab
ou

t 
hi

st
or

ic
 

tr
an

sp
or

ta
ti

on
in

 th
e 

pr
oj

ec
t a

re
a 

(s
ee

 S
ec

tio
n 

8.
1)

.

S
IH

P
 #

 -
31

27
0 

is
 e

va
lu

at
ed

 a
s 

no
t 

el
ig

ib
le

 f
or

 l
is

ti
ng

 o
n 

th
e 

N
at

io
na

l 
R

eg
is

te
r.

 I
ts

 in
fo

rm
at

io
n 

co
nt

en
t h

as
 b

ee
n 

ad
eq

ua
te

ly
 d

oc
um

en
te

d,
 a

nd
 it

 is
 r

ec
om

m
en

de
d 

fo
r 

no
 f

ur
th

er
 w

or
k 

(s
ee

 S
ec

ti
on

 
8.

2)
.

6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

15
5

F
ig

ur
e 

15
8.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

po
rt

io
n 

of
 S

IH
P

 #
 -

31
27

0
je

ep
 r

oa
d 

ne
ar

 it
s 

in
te

rs
ec

ti
on

 

F
ig

ur
e 

15
9.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

po
rt

io
n 

of
 S

IH
P

 #
 -

31
27

0
je

ep
 r

oa
d 

be
tw

ee
n 

th
e 

T
ay

lo
r 

B
ui

lt
 C

on
st

ru
ct

io
n 

ya
rd

an
d 

th
e 

O
ni

pa
a 

R
an

ch
 e

nt
ry

 g
at

e;
 v

ie
w

 to
 n

or
th



6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

15
6

F
ig

ur
e 

16
0.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

a 
po

rt
io

n 
of

th
e 

S
IH

P 
#

-3
12

70
je

ep
 r

oa
d 

m
ak

ai
of

S
IH

P 
#s

-3
09

30
 a

nd
 -

31
26

9;
 v

ie
w

 to
 s

ou
th

F
ig

ur
e 

16
1.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

31
27

0
je

ep
 r

oa
d 

pa
ss

in
g 

th
ro

ug
h 

a 
ga

te
 a

lo
ng

 th
e 

S
IH

P
 #

   
   

 
-3

09
30

ro
ck

 w
al

la
nd

 in
to

 th
e 

SI
H

P
 #

 -
31

26
9

F
ea

tu
re

 A
 p

ad
do

ck
; v

ie
w

 to
 n

or
th

ea
st

6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

15
7

F
O

R
M

A
L

 T
Y

P
E

:

F
U

N
C

T
IO

N
:

T
ra

ns
po

rt
at

io
n

N
U

M
B

E
R

 O
F

 F
E

A
T

U
R

E
S:

1

A
G

E
:

H
is

to
ri

c

T
E

S
T

 E
X

C
A

V
A

T
IO

N
S:

N
on

e

T
A

X
 M

A
P

 K
E

Y
:

(3
)

9-
5-

01
0:

00
1

P
R

E
V

IO
U

S
 

D
O

C
U

M
E

N
T

A
T

IO
N

:
N

on
e

S
IH

P
 #

 -
31

27
1

is
 th

e 
hi

st
or

ic
 

lo
ca

te
d 

m
ak

ai
F

ig
ur

e 
46

, F
ig

ur
e 

16
2,

 a
nd

 F
ig

ur
e 

16
3)

. A
 s

m
al

l s
ec

ti
on

 o
f t

hi
s 

ro
ad

w
ay

 c
or

re
sp

on
ds

 w
it

h 
a 

po
rt

io
n 

S
IH

P
 #

 -
31

27
1

pa
ss

es
 a

 s
ho

pp
in

g 
ce

nt
er

 a
nd

 o
th

er
 c

om
m

er
ci

al
 e

st
ab

li
sh

m
en

ts
, 

co
nt

in
ui

ng
 s

ou
th

ea
st

be
yo

nd
 t

he
 

pr
oj

ec
t a

re
a 

in
to

 r
an

ch
 la

nd
s 

us
ed

 f
or

 p
as

tu
re

. 

A
n 

ap
pr

ox
im

at
el

y 
81

.5
-m

-l
on

g
po

rt
io

n 
of

 S
IH

P
 #

 -3
12

71
is

w
it

hi
n 

th
e 

pr
oj

ec
t a

re
a.

 T
hi

s 
se

ct
io

n 
of

 th
e 

ro
ad

 e
xh

ib
it

s 
a 

6
7 

m
-w

id
e

as
ph

al
tt

ra
ve

ls
ur

fa
ce

 w
it

h 
no

 s
tr

ip
in

g 
or

 s
id

ew
al

ks
ex

ce
pt

 a
t t

he
 

. 
W

he
re

 t
he

 r
oa

d
di

ve
rg

es
 f

ro
m

 t
he

 S
IH

P
 #

 -
31

27
0

R
an

ch
 R

oa
d 

an
d

ve
er

s 
so

ut
he

as
t 

ou
ts

id
e 

of
 t

he
 p

ro
je

ct
 a

re
a,

 i
t 

na
rr

ow
s 

to
 a

 5
6-

m
-w

id
e

as
ph

al
t 

tr
av

el
 

su
rf

ac
e 

w
it

h 
no

 
st

ri
pi

ng
 

or
 

si
de

w
al

ks
.

T
hi

s 
se

ct
io

n 
of

 
th

e 
ro

ad
 

ex
te

nd
s 

so
ut

hw
es

t 
ap

pr
ox

im
at

el
y 

20
0 

m
,a

t w
hi

ch
 p

oi
nt

 it
 c

on
ti

nu
es

 a
n 

un
kn

ow
n 

di
st

an
ce

 a
s 

an
 u

ni
m

pr
ov

ed
 d

ir
t r

oa
d.

N
o 

cu
lt

ur
al

 m
at

er
ia

l w
as

 o
bs

er
ve

d 
on

 o
r 

ne
ar

 th
e 

si
te

. E
xc

av
at

io
n

po
te

nt
ia

l i
s 

as
se

ss
ed

as
 p

oo
r 

du
e 

to
 th

e 
na

tu
re

 o
f 

th
e 

si
te

(a
sp

ha
lt

 r
oa

d)
. 

S
IH

P
 #

 -
31

27
1

is
 u

se
d 

fo
r 

tr
an

sp
or

ta
tio

n,
 s

pe
ci

fi
ca

ll
y 

to
 a

cc
es

s 
th

e 
co

m
m

er
ci

al
 e

st
ab

li
sh

m
en

ts
 

an
d 

ra
nc

h 
la

nd
s 

lo
ca

te
d 

m
ak

ai
on

 b
ot

h 
th

e 
19

21
 a

nd
s

(s
ee

 F
ig

ur
e 

17
an

d 
F

ig
ur

e 
18

).
 

N
ot

ab
ly

, F
ig

ur
e 

18
(a

nd
 th

e 
19

78
F

ig
ur

e 
19

)
in

di
ca

te
 th

e 
ro

ad
 

at
 th

at
 ti

m
e 

tu
rn

ed
 b

ac
k 

ea
st

 to
w

ar
d 

th
e 

S
IH

P
 #

 -
29

50
7 

O
ni

pa
a 

R
an

ch
 c

om
pl

ex
, w

ith
 a

 je
ep

 r
oa

d 
al

so
 c

on
ti

nu
in

g 
so

ut
he

as
t 

al
on

g 
th

e 
cu

rr
en

t 
al

ig
nm

en
t. 

M
od

er
n 

ae
ri

al
 i

m
ag

er
y 

(s
ee

 F
ig

ur
e 

8)
 

in
di

ca
te

s 
th

is
 f

or
m

er
 p

or
ti

on
 o

f 
th

e 
ro

ad
, 

w
hi

ch
 i

s 
lo

ca
te

d 
ou

ts
id

e 
th

e 
pr

oj
ec

t 
ar

ea
 b

ou
nd

s,
 i

s 
no

 
lo

ng
er

 in
 u

se
.

w
as

 d
ev

el
op

ed
 in

 a
ss

oc
ia

ti
on

 w
ith

 th
e 

hi
st

or
ic

 p
la

nt
at

io
n 

to
w

n 
an

d 
su

bs
eq

ue
nt

 r
an

ch
es

 d
ur

in
g 

th
e 

ea
rl

y 
tw

en
ti

et
h 

ce
nt

ur
y 

pr
io

r 
to

 1
92

1 
(s

ee
 S

ec
tio

n 
3.

1.
5)

.

S
IH

P
 #

 -3
12

71
is

 in
 f

ai
r 

to
 g

oo
d

co
nd

it
io

n 
w

ith
 c

on
ti

nu
ed

 m
ai

nt
en

an
ce

 a
nd

 u
se

. T
he

 s
it

e 
re

ta
in

s
in

te
gr

it
y 

of
 l

oc
at

io
n,

 d
es

ig
n,

 s
et

ti
ng

, 
m

at
er

ia
ls

, 
w

or
km

an
sh

ip
, 

fe
el

in
g,

 a
nd

 a
ss

oc
ia

ti
on

. 
It

 i
s 

as
se

ss
ed

 a
s 

si
gn

if
ic

an
t 

un
de

r 
C

ri
te

ri
on

 d
 f

or
 t

he
 i

nf
or

m
at

io
n 

it
 h

as
 p

ro
vi

de
d 

ab
ou

t 
hi

st
or

ic
 

tr
an

sp
or

ta
ti

on
in

 th
e 

pr
oj

ec
t a

re
a 

(s
ee

 S
ec

tio
n 

8.
1)

.

S
IH

P
 #

 -
31

27
1 

is
 e

va
lu

at
ed

 a
s 

no
t 

el
ig

ib
le

 f
or

 l
is

ti
ng

 o
n 

th
e 

N
at

io
na

l 
R

eg
is

te
r.

 I
ts

 in
fo

rm
at

io
n 

co
nt

en
t h

as
 b

ee
n 

ad
eq

ua
te

ly
 d

oc
um

en
te

d,
 a

nd
 it

 is
 r

ec
om

m
en

de
d 

fo
r 

no
 f

ur
th

er
 w

or
k 

(s
ee

 S
ec

ti
on

 
8.

2)
.



6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

15
8

F
ig

ur
e 

16
2.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

po
rt

io
n 

of
SI

H
P

 #
 -

31
27

1
(N

le
hu

 S
pu

r 
R

oa
d)

 w
it

hi
n 

th
e 

pr
oj

ec
t a

re
a;

 v
ie

w
 to

 n
or

th

F
ig

ur
e 

16
3.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

po
rt

io
n 

of
 S

IH
P

 #
 -

31
27

1
th

e 
pr

oj
ec

t a
re

a;
 v

ie
w

 to
 s

ou
th

6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

15
9

F
O

R
M

A
L

 T
Y

P
E

:
R

oa
d

F
U

N
C

T
IO

N
:

T
ra

ns
po

rt
at

io
n

N
U

M
B

E
R

 O
F

 F
E

A
T

U
R

E
S:

1

A
G

E
:

H
is

to
ri

c

T
E

S
T

 E
X

C
A

V
A

T
IO

N
S

:
N

on
e

T
A

X
 M

A
P

 K
E

Y
:

(3
)

9-
5-

00
8:

03
3

P
R

E
V

IO
U

S
 

D
O

C
U

M
E

N
T

A
T

IO
N

:
N

on
e

S
IH

P
 #

 -
31

27
2

is
 t

he
hi

st
or

ic
 

ik
i 

R
oa

d 
lo

ca
te

d 
m

au
ka

F
ig

ur
e 

46
, F

ig
ur

e 
16

4,
 a

nd
 F

ig
ur

e 
16

5)
. A

 s
m

al
l s

ec
ti

on
of

 th
is

 ro
ad

w
ay

 c
or

re
sp

on
ds

 w
it

h 
a 

po
rt

io
n 

of
 t

he
 p

ro
po

se
d 

se
w

er
 f

or
ce

 m
ai

n 
co

rr
id

or
.

T
he

 s
ec

ti
on

 o
f 

th
is

 r
oa

dw
ay

 w
it

hi
n 

th
e 

pr
oj

ec
t 

ar
ea

 
S

IH
P

 #
-3

12
73

dr
ai

na
ge

 c
ha

nn
el

, p
as

si
ng

 s
ev

er
al

 c
om

m
er

ci
al

 e
st

ab
li

sh
m

en
ts

 a
nd

 r
es

id
en

ce
s.

 T
he

 r
oa

d 
co

nt
in

ue
s 

be
yo

nd
 th

e 
pr

oj
ec

t a
re

a 
li

m
its

 to
 th

e 
no

rt
he

as
t.

A
n 

ap
pr

ox
im

at
el

y 
16

5-
m

-l
on

g 
po

rt
io

n 
of

 S
IH

P
 #

 -3
12

72
is

 w
it

hi
n 

th
e 

pr
oj

ec
t a

re
a.

 T
hi

s 
se

ct
io

n 
of

 th
e 

ro
ad

 e
xh

ib
it

s 
a 

7
8-

m
-w

id
e 

as
ph

al
t t

ra
ve

l s
ur

fa
ce

 w
ith

 n
o 

st
ri

pi
ng

 o
r s

id
ew

al
ks

. T
he

 a
sp

ha
lt

 
is

 w
or

n 
an

d 
in

 n
ee

d 
of

 r
ep

av
in

g.
 N

o 
cu

lt
ur

al
 m

at
er

ia
l w

as
 o

bs
er

ve
d 

on
 o

r 
ne

ar
 th

e 
si

te
. E

xc
av

at
io

n 
po

te
nt

ia
l i

s 
as

se
ss

ed
 a

s 
po

or
 d

ue
 to

 th
e 

na
tu

re
 o

f 
th

e 
si

te
 (

as
ph

al
t r

oa
d)

.

S
IH

P
 #

 -
31

27
2

is
 u

se
d 

fo
r 

tr
an

sp
or

ta
tio

n.
 T

he
 r

oa
d 

is
 c

ur
re

nt
ly

 u
ti

li
ze

d 
pr

im
ar

il
y 

to
 a

cc
es

s 
bu

si
ne

ss
es

 a
nd

 h
om

es
 m

au
ka

a 
m

aj
or

an
d 

w
as

 in
st

ru
m

en
ta

l i
n 

th
e 

de
ve

lo
pm

en
t 

an
d 

op
er

at
io

ns
 o

f 
su

ga
r

pl
an

ta
ti

on
s 

in
 th

e 
ar

ea
 (

se
e 

S
ec

ti
on

 3
.1

.4
).

 S
om

e 
of

 th
e 

ea
rl

ie
st

 s
ec

tio
ns

 o
f 

th
is

 a
li

gn
m

en
t m

ay
 b

e 
vi

si
bl

e 
on

 m
ap

s 
fr

om
 th

e 
la

te
 1

80
0s

 (
se

e 
F

ig
ur

e 
14

an
d 

F
ig

ur
e 

15
).

 

S
IH

P
 #

 -3
12

72
is

 in
 f

ai
r t

o 
go

od
 c

on
di

ti
on

 w
it

h 
co

nt
in

ue
d 

m
ai

nt
en

an
ce

 a
nd

 u
se

. T
he

 s
it

e 
re

ta
in

s
in

te
gr

it
y 

of
 l

oc
at

io
n,

 d
es

ig
n,

 s
et

ti
ng

, 
m

at
er

ia
ls

, 
w

or
km

an
sh

ip
, 

fe
el

in
g,

 a
nd

 a
ss

oc
ia

ti
on

. 
It

 i
s 

as
se

ss
ed

 a
s 

si
gn

if
ic

an
t 

un
de

r 
C

ri
te

ri
on

 d
 f

or
 t

he
 i

nf
or

m
at

io
n 

it
 h

as
 p

ro
vi

de
d 

ab
ou

t 
hi

st
or

ic
 

tr
an

sp
or

ta
ti

on
in

 th
e 

pr
oj

ec
t a

re
a 

(s
ee

 S
ec

tio
n 

8.
1)

.

S
IH

P
 #

 -
31

27
2 

is
 e

va
lu

at
ed

 a
s 

no
t 

el
ig

ib
le

 f
or

 l
is

ti
ng

 o
n 

th
e 

N
at

io
na

l 
R

eg
is

te
r.

 I
ts

 in
fo

rm
at

io
n 

co
nt

en
t h

as
 b

ee
n 

ad
eq

ua
te

ly
 d

oc
um

en
te

d,
 a

nd
 it

 is
 r

ec
om

m
en

de
d 

fo
r 

no
 f

ur
th

er
 w

or
k 

(s
ee

 S
ec

ti
on

 
8.

2)
.



6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

16
0

F
ig

ur
e 

16
4.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

po
rt

io
n 

of
 S

IH
P

 #
 -

31
27

2
pr

oj
ec

t a
re

a;
 v

ie
w

 to
 n

or
th

F
ig

ur
e 

16
5.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

po
rt

io
n 

of
 S

IH
P

 #
 -

31
27

2
pr

oj
ec

t a
re

a;
 v

ie
w

 to
 s

ou
th

w
es

t

6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

16
1

F
O

R
M

A
L

 T
Y

P
E

:
C

om
pl

ex

F
U

N
C

T
IO

N
:

W
at

er
 c

on
tr

ol
  

N
U

M
B

E
R

 O
F

 F
E

A
T

U
R

E
S:

2

A
G

E
:

H
is

to
ri

c

T
E

S
T

 E
X

C
A

V
A

T
IO

N
S:

N
on

e

T
A

X
 M

A
P

 K
E

Y
:

(3
)

9-
5-

02
5:

00
2

P
R

E
V

IO
U

S
 D

O
C

U
M

E
N

T
A

T
IO

N
:

N
on

e

S
IH

P
 #

 -
31

27
3

is
 a

 h
is

to
ri

c 
w

at
er

 c
on

tr
ol

 c
om

pl
ex

 o
ve

rl
ap

pe
d 

by
th

e 
ce

nt
ra

l 
po

rt
io

n 
of

 t
he

 
pr

oj
ec

t 
ar

ea
 w

es
t 

of
 th

e 
m

ai
n 

re
si

de
nt

ia
l 

ne
ig

hb
or

ho
od

 (
se

e 
F

ig
ur

e 
45

).
 T

he
 s

it
e 

is
 c

ro
ss

ed
 b

y 
th

e 
pr

op
os

ed
 s

ew
er

 f
or

ce
 m

ai
n 

co
rr

id
or

. 
T

he
 s

it
e 

co
m

pr
is

es
 t

w
o 

fe
at

ur
es

: 
F

ea
tu

re
 A

is
 c

on
cr

et
e 

dr
ai

na
ge

 c
ha

nn
el

 u
se

d 
to

 c
ar

ry
 s

to
rm

 r
un

of
f 

fr
om

 u
ps

lo
pe

 s
af

el
y 

th
ro

ug
h 

th
e 

to
w

n,
 a

nd
F

ea
tu

re
 B

 
is

 a
fo

ot
br

id
ge

th
at

 c
ro

ss
es

 th
e 

ch
an

ne
l. 

T
he

 p
ro

po
se

d 
se

w
er

 fo
rc

e 
m

ai
n 

co
rr

id
or

w
il

l e
xt

en
d 

ac
ro

ss
 

S
IH

P
 #

 -
31

27
3

in
 t

he
 v

ic
in

ity
 o

f 
th

e 
fo

ot
br

id
ge

.
T

he
 s

it
e 

is
 s

ur
ro

un
de

d 
by

 r
es

id
en

tia
l 

pr
op

er
ti

es
.

N
o 

cu
ltu

ra
l m

at
er

ia
l w

as
 o

bs
er

ve
d 

w
ith

in
 th

e 
po

rt
io

ns
 o

f 
th

e 
si

te
 o

ve
rl

ap
pe

d 
by

 th
e 

pr
oj

ec
t a

re
a.

F
ea

tu
re

 A
 is

 a
n 

op
en

 c
on

cr
et

e 
dr

ai
na

ge
 c

ha
nn

el
 e

xt
en

di
ng

 d
ow

ns
lo

pe
 fr

om
 a

 d
eb

ri
s 

ca
tc

h 
ba

si
n.

 
F

ea
tu

re
 A

 p
la

ns
 a

re
 p

ro
vi

de
d 

in
 A

pp
en

di
x

G
. S

to
rm

ru
no

ff
 a

cc
um

ul
at

es
 in

 th
e 

ca
tc

h 
ba

si
n 

un
ti

l i
t 

ov
er

fl
ow

s 
in

to
 a

 s
pi

ll
w

ay
 s

er
vi

ng
 a

s
th

e 
ch

an
ne

l i
nl

et
. W

at
er

 fl
ow

s 
do

w
n 

th
e 

ch
an

ne
l p

as
t t

he
 m

ai
n 

a 
co

nt
in

ua
tio

n 
of

 
th

e
op

en
 c

on
cr

et
e 

ch
an

ne
l a

lo
ng

 th
e 

ea
st

er
n 

si
de

 o
f

T
he

 c
on

cr
et

e 
ch

an
ne

l e
nd

s 
ju

st
 

be
yo

nd
 t

he
 p

ar
k,

 w
he

re
 t

he
st

or
m

w
at

er
 i

s 
di

sp
er

se
d

in
to

 a
n 

ea
rt

he
n 

dr
ai

na
ge

. 
A

cc
es

s 
ro

ad
s 

ru
n 

al
on

g 
ei

th
er

 s
id

e 
of

 t
he

 c
ha

nn
el

 a
nd

 c
ha

in
 l

in
k 

fe
nc

es
 a

lo
ng

 t
he

 l
en

gt
h 

of
 t

he
 c

ha
nn

el
 p

re
ve

nt
 

un
au

th
or

iz
ed

 a
cc

es
s.

 T
he

 c
ha

nn
el

 i
s

6
m

 w
id

e 
w

it
h 

ve
rt

ic
al

 s
id

ew
al

ls
 a

nd
 h

as
 a

 d
ep

th
 o

f 
up

 to
 1

.2
 

m
be

lo
w

 t
he

 s
ur

ro
un

di
ng

 g
ro

un
d 

su
rf

ac
e.

 A
n 

ap
pr

ox
im

at
el

y
40

-m
-l

on
g 

se
ct

io
n 

of
 t

he
 o

ve
ra

ll
 

ch
an

ne
l i

s 
si

tu
at

ed
w

it
hi

n 
th

e 
pr

oj
ec

t a
re

a
(F

ig
ur

e 
16

6
an

d 
Fi

gu
re

 1
67

).
 T

he
 c

on
cr

et
e 

is
 c

ra
ck

ed
 in

 
pl

ac
es

 a
nd

 w
ee

ds
 a

re
 g

ro
w

in
g 

al
on

g 
th

e 
ed

ge
s 

of
 t

he
 c

ha
nn

el
. 

T
he

 a
rc

ha
eo

lo
gi

st
s 

di
d 

no
t 

ha
ve

 
ac

ce
ss

 to
 th

e 
in

te
ri

or
 o

f 
th

e 
ch

an
ne

l d
ur

in
g 

fi
el

dw
or

k.

F
ea

tu
re

 B
 is

 a
 c

on
cr

et
e

fo
ot

br
id

ge
 c

ro
ss

in
g 

th
e 

Fe
at

ur
e 

A
 c

ha
nn

el
(F

ig
ur

e 
16

8
an

d 
F

ig
ur

e 
16

9)
. 

T
he

 f
oo

tb
ri

dg
e 

is
 lo

ca
te

d 
be

tw
ee

n
th

e 
w

es
te

rn
 te

rm
in

us
 o

f 
M

el
ia

 S
tr

ee
t a

nd
 th

e 
gr

av
el

 a
cc

es
s 

ro
ad

 
T

he
 f

oo
tb

ri
dg

e 
co

m
pr

is
es

 a
co

nc
re

te
sl

ab
m

ea
su

ri
ng

 
8 

m
 lo

ng
 b

y 
2 

m
 w

id
e 

an
d

10
 c

m
 th

ic
k.

 O
n 

th
e 

so
ut

he
rn

 s
id

e 
of

 th
e 

fo
ot

br
id

ge
 is

 a
 s

ty
li

ze
d 

co
nc

re
te

 
ra

il
in

g 
m

ea
su

ri
ng

1.
1

m
 h

ig
h

an
d 

15
 c

m
 w

id
e.

 O
n 

th
e 

no
rt

he
rn

 s
id

e 
of

 t
he

 f
oo

tb
ri

dg
e 

is
 a

 m
et

al
 

ha
nd

ra
il

m
ea

su
ri

ng
 1

.2
 m

 h
ig

h.
 

S
IH

P
 #

 -
31

27
3

is
 a

 h
is

to
ri

c 
w

at
er

 d
iv

er
si

on
 c

ha
nn

el
 a

nd
 a

ss
oc

ia
te

d 
fo

ot
br

id
ge

. 
T

he
 o

ri
gi

na
l 

ch
an

ne
l p

la
ns

 (
se

e 
A

pp
en

di
x 

G
) 

in
di

ca
te

 t
he

 s
ite

 w
as

 c
on

st
ru

ct
ed

 in
 t

he
 1

96
0s

,m
ak

in
g 

it
 o

ve
r 

50
 

ye
ar

s 
ol

d.
 E

xc
av

at
io

n 
po

te
nt

ia
l w

as
 a

ss
es

se
d 

as
po

or
 d

ue
 to

 th
e 

na
tu

re
 o

f 
th

e 
si

te
.

S
IH

P
 #

 -3
12

73
is

 in
 o

ve
ra

ll 
go

od
 c

on
di

ti
on

 w
ith

 c
on

tin
ue

d 
m

ai
nt

en
an

ce
 a

nd
 u

se
. T

he
 s

it
e 

re
ta

in
s

in
te

gr
it

y 
of

 l
oc

at
io

n,
 d

es
ig

n,
 s

et
ti

ng
, 

m
at

er
ia

ls
, 

w
or

km
an

sh
ip

, 
fe

el
in

g,
 a

nd
 a

ss
oc

ia
ti

on
. 

It
 i

s 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t 
un

de
r 

C
ri

te
ri

on
 d

 f
or

 t
he

 i
nf

or
m

at
io

n 
it

 h
as

 p
ro

vi
de

d 
ab

ou
t 

hi
st

or
ic

 w
at

er
 

co
nt

ro
l a

ct
iv

it
y

in
 th

e 
pr

oj
ec

t a
re

a 
(s

ee
 S

ec
ti

on
 8

.1
).



6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

16
2  

 

F
ig

ur
e 

16
6.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

po
rt

io
n 

of
 S

IH
P

 #
 -

31
27

3 
F

ea
tu

re
 A

 d
ra

in
ag

e 
ch

an
ne

l 
w

it
hi

n 
th

e 
pr

oj
ec

t a
re

a;
 v

ie
w

 is
 to

 n
or

th
 f

ro
m

 F
ea

tu
re

 B
 f

oo
tb

ri
dg

e 
as

 a
rc

ha
eo

lo
gi

st
s 

di
d 

no
t h

av
e 

ac
ce

ss
 to

 th
e 

ch
an

ne
l 

 

F
ig

ur
e 

16
7.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

po
rt

io
n 

of
 S

IH
P

 #
 -

31
27

3 
F

ea
tu

re
 A

 d
ra

in
ag

e 
ch

an
ne

l 
w

it
hi

n 
th

e 
pr

oj
ec

t a
re

a;
 v

ie
w

 is
 to

 s
ou

th
ea

st
 f

ro
m

 F
ea

tu
re

 B
 f

oo
tb

ri
dg

e 
as

 
ar

ch
ae

ol
og

is
ts

 d
id

 n
ot

 h
av

e 
ac

ce
ss

 to
 th

e 
ch

an
ne

l

6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

16
3  

 

F
ig

ur
e 

16
8.

 P
ho

to
gr

ap
h 

ov
er

lo
ok

in
g 

th
e 

S
IH

P 
# 

-3
12

73
 F

ea
tu

re
 B

 f
oo

tb
ri

dg
e 

to
w

ar
d 

M
el

ia
 

S
tr

ee
t i

n 
th

e 
ba

ck
gr

ou
nd

; 
vi

ew
 to

 n
or

th
ea

st
 

 

F
ig

ur
e 

16
9.

 P
ho

to
gr

ap
h 

sh
ow

in
g 

th
e 

st
yl

iz
ed

 c
on

cr
et

e 
ra

il
in

g 
at

 th
e 

S
IH

P
 #

 -
31

27
4 

F
ea

tu
re

 B
 

fo
ot

br
id

ge
; v

ie
w

 to
 s

ou
th

ea
st

 



6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

16
4

S
IH

P
 #

 -
31

27
3 

is
 e

va
lu

at
ed

 a
s 

no
t 

el
ig

ib
le

 f
or

 l
is

ti
ng

 o
n 

th
e 

N
at

io
na

l 
R

eg
is

te
r.

 I
ts

 in
fo

rm
at

io
n 

co
nt

en
t h

as
 b

ee
n 

ad
eq

ua
te

ly
 d

oc
um

en
te

d,
 a

nd
 it

 is
 r

ec
om

m
en

de
d 

fo
r 

no
 f

ur
th

er
 w

or
k 

(s
ee

 S
ec

ti
on

 
8.

2)
.

6
Si

te
 D

es
cr

ip
tio

ns

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

16
5

F
O

R
M

A
L

 T
Y

P
E

:
R

oc
k

W
al

l

F
U

N
C

T
IO

N
:

B
ou

nd
ar

y 

N
U

M
B

E
R

 O
F

 F
E

A
T

U
R

E
S:

1

A
G

E
:

H
is

to
ri

c

T
E

S
T

 E
X

C
A

V
A

T
IO

N
S:

N
on

e

T
A

X
 M

A
P

 K
E

Y
:

(3
)

9-
5-

00
8:

04
8

P
R

E
V

IO
U

S
 

D
O

C
U

M
E

N
T

A
T

IO
N

:
N

on
e

S
IH

P
 #

 -
31

27
4

is
 a

 h
is

to
ri

c
w

al
l l

oc
at

ed
 a

lo
ng

 a
 p

or
ti

on
 o

f 
th

e 
pr

op
er

ty
 b

ou
nd

ar
y 

be
tw

ee
n 

th
e 

pr
op

os
ed

 p
um

p 
st

at
io

n 
si

te
 a

t T
M

K
: (

3)
9-

5-
00

8:
04

8 
an

d 
th

e 
Ig

le
si

a 
N

i C
ri

st
o 

C
hu

rc
h 

(s
ee

 F
ig

ur
e 

45
, F

ig
ur

e 
17

0,
 a

nd
 F

ig
ur

e 
17

1)
. T

he
 w

al
l a

pp
ea

rs
 to

 b
e 

lo
ca

te
d 

1 
m

 in
si

de
 th

e 
pa

rc
el

 0
48

 b
ou

nd
ar

y,
 

w
hi

ch
 is

 d
el

in
ea

te
d 

by
 a

 f
en

ce
 c

on
st

ru
ct

ed
 o

f
re

pu
rp

os
ed

 m
et

al
 r

oo
fi

ng
 m

at
er

ia
l. 

T
he

 te
rr

ai
n 

in
 th

is
 

ar
ea

 i
s 

fa
ir

ly
 l

ev
el

 f
al

lo
w

 p
as

tu
re

, 
w

it
h 

he
ad

-h
ig

h 
gu

in
ea

 g
ra

ss
. 

A
 l

ar
ge

 a
vo

ca
do

 t
re

e 
sh

ad
es

 t
he

 
ea

st
er

n 
po

rt
io

n 
of

 th
e 

w
al

l, 
an

d 
th

e 
w

es
te

rn
 p

or
ti

on
 w

as
 o

bs
cu

re
d 

by
 d

ea
d 

gr
as

se
s.

S
IH

P
 #

 -3
12

74
is

 a
 lo

w
, l

in
ea

r w
al

l c
on

st
ru

ct
ed

of
2

3 
co

ur
se

s
of

 lo
os

el
y 

st
ac

ke
d 

ba
sa

lt
 c

ob
bl

es
 

an
d 

sm
al

l b
ou

ld
er

s.
 I

t m
ea

su
re

s 
6.

2 
m

 lo
ng

 (
E

/W
),

1.
0 

m
 w

id
e,

w
it

h 
he

ig
ht

s 
of

 3
0

70
 c

m
. A

 f
ou

r-
st

ra
nd

 b
ar

be
d 

w
ir

e 
ha

s 
be

en
 p

la
ce

d 
al

on
g 

th
e 

no
rt

he
rn

si
de

 o
f 

th
e 

w
al

l 
fa

ci
ng

 t
he

 p
as

tu
re

. 
T

he
 

ba
rb

ed
 w

ir
e 

is
 s

up
po

rt
ed

 w
it

h 
ru

st
ed

 m
et

al
 t-

po
st

s.
 T

he
 w

al
l i

s 
in

 p
oo

r
co

nd
it

io
n,

 w
it

h 
so

m
e 

ar
ea

s 
of

 c
ol

la
ps

e.
 N

o 
cu

lt
ur

al
 m

at
er

ia
l 

w
as

 o
bs

er
ve

d 
on

 o
r 

ne
ar

 t
he

 s
it

e.
 E

xc
av

at
io

n 
is

 p
oo

r 
du

e 
to

 t
he

 
la

ck
 o

f 
su

rf
ac

e 
ar

ti
fa

ct
s 

an
d 

as
se

ss
ed

 f
un

ct
io

n 
of

 th
e 

si
te

. 

S
IH

P
 #

 -
31

27
4

is
 a

 h
is

to
ri

c 
w

al
l 

lik
el

y 
co

ns
tr

uc
te

d 
to

 k
ee

p 
gr

az
in

g 
li

ve
st

oc
k 

fr
om

 i
m

pa
ct

in
g 

th
e 

ch
ur

ch
 p

ro
pe

rt
y.

 T
hi

s 
w

al
l

ap
pe

ar
s 

to
pr

ed
at

e 
th

e 
m

et
al

 r
oo

fi
ng

 f
en

ce
 b

eh
in

d 
it

. 
T

he
 b

ar
be

d 
w

ir
e 

ap
pe

ar
s 

to
 h

av
e 

be
en

 a
dd

ed
 l

at
er

 t
o 

ke
ep

 l
iv

es
to

ck
 o

ff
 t

he
 l

ow
 w

al
l, 

po
te

nt
ia

lly
 a

ft
er

 s
om

e 
im

pa
ct

s 
to

 th
e 

w
al

l 
oc

cu
rr

ed
. I

t 
is

 u
nc

le
ar

 w
hy

 t
hi

s 
w

al
l 

ex
te

nd
s 

on
ly

 a
 s

ho
rt

 d
is

ta
nc

e;
 p

er
ha

ps
 i

t 
is

 a
 r

em
na

nt
 o

f 
w

ha
t w

as
 o

nc
e 

a 
lo

ng
er

 w
al

l. 

D
es

pi
te

 i
ts

 p
oo

r 
co

nd
it

io
n,

 S
IH

P
 #

 -
31

27
4

re
ta

in
s

in
te

gr
ity

 o
f 

lo
ca

ti
on

, 
de

si
gn

, 
se

tt
in

g,
 

m
at

er
ia

ls
, 

an
d 

w
or

km
an

sh
ip

. I
t 

is
 a

ss
es

se
d 

as
 s

ig
ni

fi
ca

nt
 u

nd
er

 C
ri

te
ri

on
 d

 f
or

 t
he

 i
nf

or
m

at
io

n 
it

 
ha

s 
pr

ov
id

ed
 a

bo
ut

 h
is

to
ri

c 
la

nd
 u

se
 in

 th
e 

pr
oj

ec
t a

re
a 

(s
ee

 S
ec

ti
on

 8
.1

).

S
IH

P
 #

 -
31

27
4 

is
 e

va
lu

at
ed

 a
s 

no
t 

el
ig

ib
le

 f
or

 l
is

ti
ng

 o
n 

th
e 

N
at

io
na

l 
R

eg
is

te
r.

 I
ts

 in
fo

rm
at

io
n 

co
nt

en
t h

as
 b

ee
n 

ad
eq

ua
te

ly
 d

oc
um

en
te

d,
 a

nd
 it

 is
 r

ec
om

m
en

de
d 

fo
r 

no
 f

ur
th

er
 w

or
k 

(s
ee

 S
ec

ti
on

 
8.

2)
.



6 
 

Si
te

 D
es

cr
ip

tio
ns

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

16
6  

 

F
ig

ur
e 

17
0.

 P
ho

to
gr

ap
h 

of
 S

IH
P

 #
 -

31
27

4 
ro

ck
 w

al
l;

 v
ie

w
 to

 s
ou

th
ea

st
 

 

F
ig

ur
e 

17
1.

 P
ho

to
gr

ap
h 

sh
ow

in
g 

co
ns

tr
uc

ti
on

 o
f 

S
IH

P
 #

 -
31

27
4 

ro
ck

 w
al

l w
it

h 
ba

rb
ed

 w
ir

e;
 

vi
ew

 to
 s

ou
th

K
A

H
IL

IP
A

L
IN

U
I 

6 
 

S
um

m
ar

y 
an

d 
In

te
rp

re
ta

tio
n 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

16
7  

Se
ct

io
n 

7 
   

 

F
ie

ld
w

or
k 

w
as

 c
on

du
ct

ed
 b

et
w

ee
n 

26
 O

ct
ob

er
 2

02
0 

an
d 

29
 J

an
ua

ry
 2

02
1.

 T
hi

s 
w

or
k 

re
qu

ir
ed

 
ap

pr
ox

im
at

el
y 

19
 p

er
so

n-
da

ys
 t

o 
co

m
pl

et
e.

 F
ie

ld
w

or
k 

co
ns

is
te

d 
of

 a
 1

00
%

 p
ed

es
tr

ia
n 

su
rv

ey
 o

f 
th

e 
pr

oj
ec

t 
ar

ea
, 

G
PS

 d
at

a 
co

ll
ec

ti
on

, 
an

d 
a 

pr
og

ra
m

 o
f 

su
bs

ur
fa

ce
 t

es
ti

ng
. 

O
ve

ra
ll

, 
gr

ou
nd

 
vi

si
bi

lit
y 

w
as

 e
xc

el
le

nt
 t

hr
ou

gh
ou

t 
th

e 
pr

oj
ec

t 
ar

ea
, w

hi
ch

 c
om

pr
is

es
 p

re
vi

ou
sl

y 
de

ve
lo

pe
d 

ar
ea

s 
li

ke
 r

oa
dw

ay
s 

an
d 

w
id

e-
op

en
 p

as
tu

re
s 

im
pa

ct
ed

 b
y 

lo
ng

st
an

di
ng

 r
an

ch
in

g 
ac

ti
vi

ty
.  

A
 to

ta
l o

f 
el

ev
en

 h
is

to
ri

c 
pr

op
er

ti
es

 w
er

e 
do

cu
m

en
te

d 
du

ri
ng

 th
e 

su
rv

ey
, i

nc
lu

di
ng

 p
or

tio
ns

 o
r 

th
e 

en
tir

et
y 

of
 f

ou
r 

pr
ev

io
us

ly
 d

oc
um

en
te

d 
si

te
s 

(S
IH

P
 #

s 
-2

95
07

, 
ra

nc
hi

ng
 c

om
pl

ex
; 

-3
01

87
, 

-3
09

29
, p

re
-C

on
ta

ct
 a

nd
 h

is
to

ri
c 

co
m

pl
ex

; a
nd

 -
30

93
0,

 h
is

to
ri

c 
ra

nc
h 

w
al

l)
 

an
d 

se
ve

n 
ne

w
ly

 r
ec

or
de

d 
si

te
s 

(S
IH

P
 #

s 
-3

12
68

, h
is

to
ri

c 
ea

rt
he

n 
dr

ai
na

ge
 d

it
ch

; 
-3

12
69

, h
is

to
ri

c 
ra

nc
hi

ng
 c

om
pl

ex
; 

-3
12

70
, 

hi
st

or
ic

 j
ee

p 
ro

ad
; 

-3
12

71
-3

12
72

, 
-3

12
73

, 
hi

st
or

ic
 s

to
rm

 d
ra

in
ag

e 
co

m
pl

ex
; 

an
d 

-3
12

76
, 

hi
st

or
ic

 
bo

un
da

ry
 w

al
l)

. 
T

ha
t 

te
n 

of
 t

he
 1

1 
do

cu
m

en
te

d 
si

te
s 

da
te

 t
o 

th
e 

hi
st

or
ic

 e
ra

 i
s 

si
gn

if
ic

an
t 

in
 

il
lu

st
ra

ti
ng

 t
he

 i
m

pa
ct

ed
 n

at
ur

e 
of

 t
he

 p
ro

je
ct

 a
re

a 
la

nd
s,

 g
iv

en
 t

he
 e

xt
en

t 
of

 l
an

d 
us

e 
in

 t
he

 
-C

on
ta

ct
 t

im
es

. 
T

he
 s

in
gl

e 
si

te
 e

xh
ib

it
in

g 
pr

e-
C

on
ta

ct
 o

ri
gi

ns
, 

S
IH

P 
# 

   
   

-3
09

29
, w

as
 i

de
nt

if
ie

d 
w

ith
in

 th
e 

na
tu

ra
l d

ep
re

ss
io

n 
bi

se
ct

in
g 

th
e 

pr
op

os
ed

 t
re

at
m

en
t f

ac
il

it
y 

si
te

 
th

at
 a

pp
ea

rs
 t

o 
ha

ve
 a

vo
id

ed
 e

xt
en

si
ve

 i
m

pa
ct

 b
y 

hi
st

or
ic

al
 l

an
d 

us
e.

 T
he

 s
it

e 
do

es
 e

xh
ib

it
 s

om
e 

ev
id

en
ce

 o
f 

la
te

r 
m

od
if

ic
at

io
n.

 

T
es

t e
xc

av
at

io
ns

 a
t S

IH
P

 #
 -3

09
29

 y
ie

ld
ed

 tr
ad

iti
on

al
 a

rt
if

ac
ts

 in
cl

ud
in

g 
an

 a
dz

e 
fr

ag
m

en
t m

ad
e 

du
ri

ng
 e

xc
av

at
io

n 
at

 S
IH

P
 #

 -
30

92
9 

an
d,

 f
ol

lo
w

in
g 

a 
cu

rs
or

y 
w

oo
d 

ta
xa

 a
na

ly
si

s,
 t

w
o 

sa
m

pl
es

 
re

pr
es

en
ti

ng
 s

ho
rt

-l
iv

ed
 w

oo
d 

sp
ec

ie
s 

w
er

e 
su

bm
it

te
d 

fo
r 

ra
di

oc
ar

bo
n 

an
al

ys
is

. N
ot

ab
ly

, t
he

 t
w

o 
sa

m
pl

es
 re

tu
rn

ed
 r

es
ul

ts
 w

it
h 

ov
er

la
pp

in
g 

hi
gh

es
t p

ro
ba

bi
li

ty
 r

ad
io

ca
rb

on
 a

ge
 ra

ng
es

 (
A

D
 1

72
2 

to
 

18
14

 [
B

et
a

59
29

57
 /

 2
a]

 a
nd

 A
D

 1
66

6 
to

 1
78

3 
[B

et
a

59
29

58
 /

 2
b]

).
 T

he
se

 r
es

ul
ts

 s
up

po
rt

 t
he

 
in

te
rp

re
ta

ti
on

 t
ha

t 
SI

H
P

 #
 -

30
92

9 
or

ig
in

at
ed

 a
s 

a 
pr

e-
C

on
ta

ct
 a

ct
iv

it
y 

ar
ea

, l
ik

el
y 

as
so

ci
at

ed
 w

it
h 

ag
ri

cu
lt

ur
al

 a
ct

iv
it

y 
in

 K
ah

il
ip

al
in

ui
. 

In
 a

dd
it

io
n 

to
 th

e 
m

an
ua

l t
es

t e
xc

av
at

io
ns

 a
t S

IH
P

 #
 -

30
92

9,
 a

 p
ro

gr
am

 e
xp

lo
ra

to
ry

 m
ec

ha
ni

ca
l 

te
st

in
g 

w
as

 c
on

du
ct

ed
 to

 a
ss

es
s 

th
e 

po
te

nt
ia

l f
or

 s
ub

su
rf

ac
e 

ar
ch

ae
ol

og
ic

al
 f

ea
tu

re
s 

th
ro

ug
ho

ut
 th

e 
un

de
ve

lo
pe

d 
po

rt
io

ns
 o

f 
th

e 
pr

oj
ec

t a
re

a.
 T

he
 e

xp
lo

ra
to

ry
 te

st
in

g 
pr

og
ra

m
 in

vo
lv

ed
 e

xc
av

at
io

n 
of

 
14

 te
st

 tr
en

ch
es

, i
nc

lu
di

ng
 1

1 
tr

en
ch

es
 in

 th
e 

pr
op

os
ed

 w
as

te
w

at
er

 tr
ea

tm
en

t f
ac

il
it

y 
si

te
 a

t T
M

K
: 

(3
) 

9-
5-

00
7:

01
6,

 a
nd

 t
hr

ee
 t

re
nc

he
s 

in
 t

he
 p

ro
po

se
d 

pu
m

p 
st

at
io

n 
si

te
 a

t 
T

M
K

: 
(3

) 
9-

5-
00

8:
04

8.
 

A
ll

 b
ut

 o
ne

 tr
en

ch
 w

as
 e

xc
av

at
ed

 to
 b

ed
ro

ck
; a

t T
T

-1
 s

ed
im

en
ta

ry
 d

ep
os

it
s 

ex
ce

ed
ed

 th
e 

re
ac

h 
of

 
th

e 
ex

ca
va

to
r 

(>
26

0c
m

bs
),

 l
ik

el
y 

du
e 

to
 i

ts
 l

oc
at

io
n 

ne
ar

 a
n 

ea
rt

he
n 

dr
ai

na
ge

 c
ha

nn
el

 (
SI

H
P

 #
   

   
   

 
-3

12
68

).
 I

n 
th

e 
ot

he
r 

13
 t

re
nc

he
s 

th
e 

de
pt

hs
 o

f 
se

di
m

en
ts

 r
an

ge
d 

fr
om

 a
pp

ro
xi

m
at

el
y 

20
 c

m
bs

 i
n 

th
e 

pr
op

os
ed

 t
re

at
m

en
t 

fa
ci

li
ty

 p
or

ti
on

 o
f 

th
e 

pr
oj

ec
t 

ar
ea

 t
o 

ap
pr

ox
im

at
el

y 
10

0 
cm

bs
 i

n 
th

e 
pr

op
os

ed
 p

um
p 

st
at

io
n 

po
rt

io
n 

of
 th

e 
pr

oj
ec

t a
re

a.
 N

o 
ne

w
 h

is
to

ri
c 

pr
op

er
ti

es
 o

r 
cu

lt
ur

al
 d

ep
os

it
s 

w
er

e 
en

co
un

te
re

d 
du

ri
ng

 
th

e 
ex

pl
or

at
or

y 
te

st
in

g.
 

E
xp

lo
ra

to
ry

 
te

st
in

g 
w

it
hi

n 
th

e 
pr

op
os

ed
 

w
as

te
w

at
er

 t
re

at
m

en
t 

fa
ci

li
ty

 s
it

e 
ex

po
se

d 
su

bs
ta

nt
ia

l 
la

ye
rs

 o
f 

ye
llo

w
is

h-
hu

ed
 s

ilt
y 

cl
ay

 l
oa

m
s 

th
ro

ug
ho

ut
 th

at
 a

re
 c

ha
ra

ct
er

is
ti

ca
ll

y 
in

co
ns

is
te

nt
 w

it
h 

th
e 

ro
ck

y 
pe

at
s 

un
de

rs
to

od
 to

 c
om

pr
is

e 
th

is
 

ar
ea

. 
E

xp
lo

ra
to

ry
 t

es
ti

ng
 w

it
hi

n 
th

e 
pr

op
os

ed
 p

um
p 

st
at

io
n 

po
rt

io
n 

of
 t

he
 p

ro
je

ct
 a

re
a 

ex
po

se
d 

se
di

m
en

ts
 c

on
si

st
en

t 
w

it
h 

th
e 

N
aa

le
hu

 s
il

ty
 c

la
y 

lo
am

 s
ed

im
en

t 
ty

pe
 k

no
w

n 
to

 b
e 

pr
es

en
t 

in
 t

hi
s 

ar
ea

.



L
IP

A
L

IN
U

I
6

S
ig

ni
fi

ca
nc

e 
A

ss
es

sm
en

ts
an

d 
E

lig
ib

il
ity

 D
et

er
m

in
at

io
ns

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

16
8

Se
ct

io
n 

8 
  

T
hi

s 
A

IS
 

id
en

ti
fi

ed
 

fo
ur

 
pr

ev
io

us
ly

 
do

cu
m

en
te

d 
an

d 
se

ve
n 

ne
w

ly
 

do
cu

m
en

te
d 

hi
st

or
ic

 
pr

op
er

ti
es

 i
n 

th
e 

pr
oj

ec
t 

ar
ea

, 
fo

r 
a 

to
ta

l 
of

 1
1s

it
es

 i
n 

th
e 

pr
oj

ec
t 

ar
ea

. 
S

ec
ti

on
 8

.1
pr

ov
id

es
 

si
gn

if
ic

an
ce

 a
ss

es
sm

en
ts

 u
nd

er
 H

R
S

 §
6E

, w
hi

le
 S

ec
tio

n 
8.

2
pr

ov
id

es
 N

at
io

na
l R

eg
is

te
r 

el
ig

ib
ili

ty
 

de
te

rm
in

at
io

ns
.

U
nd

er
 H

R
S

 §
6E

, f
or

 a
 h

is
to

ri
c 

pr
op

er
ty

 to
 b

e 
si

gn
if

ic
an

t 
un

de
r 

H
A

R
 §

13
-2

75
-6

 (
ap

pl
ic

ab
le

 to
 

go
ve

rn
m

en
t 

pr
oj

ec
ts

),
 t

he
 h

is
to

ri
c 

pr
op

er
ty

 s
ho

ul
d 

po
ss

es
s 

in
te

gr
it

y 
of

 l
oc

at
io

n,
 d

es
ig

n,
 s

et
ti

ng
, 

m
at

er
ia

ls
, 

w
or

km
an

sh
ip

, 
fe

el
in

g,
 a

nd
/o

r 
as

so
ci

at
io

n,
 a

nd
 m

ee
t 

on
e

or
 m

or
e 

of
 t

he
 f

ol
lo

w
in

g 
si

gn
if

ic
an

ce
 c

ri
te

ri
a:

 

a
B

e 
as

so
ci

at
ed

 w
ith

 e
ve

nt
s 

th
at

 h
av

e 
m

ad
e 

an
 i

m
po

rt
an

t 
co

nt
ri

bu
ti

on
 t

o 
th

e 
br

oa
d 

pa
tt

er
ns

 o
f 

ou
r 

hi
st

or
y;

b
B

e 
as

so
ci

at
ed

 w
it

h 
th

e 
li

ve
s 

of
 p

er
so

ns
 im

po
rt

an
t i

n 
ou

r 
pa

st
;

c
E

m
bo

dy
 th

e 
di

st
in

ct
iv

e 
ch

ar
ac

te
ri

st
ic

s 
of

 a
 ty

pe
, p

er
io

d,
 o

r 
m

et
ho

d 
of

 c
on

st
ru

ct
io

n,
 

re
pr

es
en

t t
he

 w
or

k 
of

 a
 m

as
te

r,
 o

r 
po

ss
es

s 
hi

gh
 a

rt
is

ti
c 

va
lu

e;

d
H

av
e 

yi
el

de
d,

 o
r 

is
 li

ke
ly

 to
 y

ie
ld

, i
nf

or
m

at
io

n 
im

po
rt

an
t f

or
 r

es
ea

rc
h 

on
 p

re
hi

st
or

y 
or

 h
is

to
ry

; o
r

e
H

av
e 

an
 im

po
rt

an
t 

va
lu

e 
to

 t
he

 n
at

iv
e 

H
aw

ai
ia

n 
pe

op
le

 o
r 

to
 a

no
th

er
 e

th
ni

c 
gr

ou
p 

of
 t

he
 s

ta
te

 d
ue

 t
o 

as
so

ci
at

io
ns

 w
it

h 
cu

ltu
ra

l 
pr

ac
ti

ce
s 

on
ce

 c
ar

ri
ed

 o
ut

, 
or

 s
ti

ll
 

ca
rr

ie
d 

ou
t, 

at
 th

e 
pr

op
er

ty
 o

r 
du

e 
to

 a
ss

oc
ia

ti
on

s 
w

it
h 

tr
ad

it
io

na
l b

el
ie

fs
, e

ve
nt

s 
or

 
or

al
 a

cc
ou

nt
s

cu
lt

ur
al

 id
en

ti
ty

. 

8.
1.

1
SI

H
P

 #
 5

0-
10

-7
4-

29
50

7

S
IH

P
 #

 -
29

50
7 

(h
is

to
ri

c 
ra

nc
hi

ng
 c

om
pl

ex
) 

is
 i

n 
re

m
na

nt
 t

o 
go

od
 c

on
di

ti
on

. 
T

he
 s

it
e 

re
ta

in
s

in
te

gr
it

y 
of

 lo
ca

ti
on

, d
es

ig
n,

 s
et

ti
ng

, m
at

er
ia

ls
, w

or
km

an
sh

ip
, f

ee
li

ng
, a

nd
 a

ss
oc

ia
ti

on
. C

la
rk

 e
t a

l. 
(2

01
3:

13
92

, 1
39

7)
 a

ss
es

se
d 

S
IH

P
 #

 -
29

50
7 

as
 s

ig
ni

fi
ca

nt
 u

nd
er

 C
ri

te
ri

on
 d

 f
or

 th
e 

in
fo

rm
at

io
n 

it
 

ha
s 

yi
el

de
d 

ab
ou

t h
is

to
ri

c 
la

nd
 u

se
 a

nd
 r

ec
om

m
en

de
d 

th
e

si
te

 f
or

 n
o 

fu
rt

he
r 

w
or

k.
 T

he
 r

es
ul

ts
 o

f 
th

e 
cu

rr
en

t 
su

rv
ey

 s
up

po
rt

 t
he

 p
ri

or
 a

ss
es

sm
en

t 
m

ad
e 

by
 C

la
rk

 e
t 

al
. 

(2
01

3)
. 

T
he

 t
hr

ee
 n

ew
ly

 
do

cu
m

en
te

d 
fe

at
ur

es
 w

ith
in

 t
he

cu
rr

en
t 

pr
oj

ec
t 

ar
ea

 a
re

 l
ik

ew
is

e 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t 
un

de
r 

C
ri

te
ri

on
 d

 f
or

 th
e 

in
fo

rm
at

io
n 

th
ey

 h
av

e 
yi

el
de

d 
ab

ou
t h

is
to

ri
c 

ra
nc

hi
ng

 a
ct

iv
it

y.

8.
1.

2
SI

H
P

 #
 5

0-
10

-4
7-

30
18

7

T
he

 1
5-

m
 (

50
-f

t)
po

rt
io

n 
of

 S
IH

P
 #

 -
ar

ea
 is

 in
 g

oo
d,

 m
ai

nt
ai

ne
d 

co
nd

it
io

n 
as

 a
n 

ac
ti

ve
 r

oa
dw

ay
. B

as
ed

 o
n 

th
e 

na
tu

re
 o

f 
th

e 
ro

ad
w

ay
 in

 
th

is
 s

pe
ci

fi
c 

lo
ca

ti
on

, 
co

m
pr

is
in

g 
th

e 
hi

st
or

ic
 c

or
ri

do
r 

on
ly

 a
nd

 a
bs

en
t 

an
y 

ot
he

r 
co

nt
ri

bu
tin

g 
el

em
en

ts
 s

uc
h 

as
 b

ri
dg

es
, c

ul
ve

rt
s,

 o
r g

ua
rd

ra
il

s,
 th

e 
si

te
 r

et
ai

ns
 in

te
gr

it
y 

of
 lo

ca
ti

on
 o

nl
y 

as
 a

ll
 th

e 
   

   
  

-3
01

87
 w

as
 p

re
vi

ou
sl

y 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t 
by

 C
la

rk
 e

t 
al

. 
(2

01
4:

81
) 

pe
r 

H
A

R
 

§1
3-

28
4-

6

L
IP

A
L

IN
U

I
6

S
ig

ni
fi

ca
nc

e 
A

ss
es

sm
en

ts
an

d 
E

lig
ib

il
ity

 D
et

er
m

in
at

io
ns

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

16
9

fo
r 

it
s 

in
fo

rm
at

io
n 

po
te

nt
ia

l. 
B

el
lu

om
in

i a
nd

 H
am

m
at

t (
2

-
28

4-
of

 s
ig

ni
fi

ca
nc

e
pu

rs
ua

nt
 t

o 
H

A
R

 §
13

-2
75

-6
, t

he
 p

or
ti

on
 o

f 
S

IH
P

 #
 -

30
18

7 
in

 t
he

 c
ur

re
nt

 p
ro

je
ct

 a
re

a 
is

 a
ss

es
se

d 
as

 s
ig

ni
fi

ca
nt

 u
nd

er
 C

ri
te

ri
on

 a
 f

or
 i

ts
 a

ss
oc

ia
ti

on
 w

it
h 

ev
en

ts
 t

ha
t 

ha
ve

 m
ad

e 
an

 i
m

po
rt

an
t 

co
nt

ri
bu

ti
on

 t
o 

th
e 

de
ve

lo
pm

en
t 

of
 t

ra
ns

po
rt

at
io

n 
ro

ut
es

 o
n 

H
aw

ai
i 

Is
la

nd
, a

nd
 u

nd
er

 C
ri

te
ri

on
 d

 
fo

r 
ha

vi
ng

 y
ie

ld
ed

 in
fo

rm
at

io
n 

ab
ou

t h
is

to
ri

c 
tr

an
sp

or
ta

ti
on

 in
 th

e 
pr

oj
ec

t a
re

a.

8.
1.

3
SI

H
P

 #
 5

0-
10

-7
4-

30
92

9

S
IH

P
 #

 -
30

92
9 

(p
re

-C
on

ta
ct

 a
ct

iv
it

y 
ar

ea
 a

nd
 h

is
to

ri
c 

ra
nc

hi
ng

 c
om

pl
ex

) 
is

 i
n 

ov
er

al
l 

fa
ir

 
co

nd
it

io
n,

 b
as

ed
 o

n 
so

m
e 

ar
ea

s 
of

 m
in

or
 c

ol
la

ps
e 

an
d 

tr
ee

-r
el

at
ed

 d
is

tu
rb

an
ce

. 
T

he
 s

it
e 

re
ta

in
s

in
te

gr
it

y 
of

 l
oc

at
io

n,
 d

es
ig

n,
 s

et
tin

g,
 m

at
er

ia
ls

, 
an

d 
w

or
km

an
sh

ip
. 

T
he

 p
ri

or
 a

ss
es

sm
en

t 
of

 
si

gn
if

ic
an

ce
 b

y 
G

as
ti

lo
 a

nd
 C

la
rk

 (
20

18
) 

w
as

 n
ot

 a
va

il
ab

le
. 

B
as

ed
 o

n 
th

e 
cu

rr
en

t 
fi

nd
in

gs
 i

t 
is

 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t 
un

de
r 

C
ri

te
ri

on
 d

 f
or

 t
he

 i
nf

or
m

at
io

n 
it

 h
as

 p
ro

vi
de

d 
ab

ou
t t

ra
di

ti
on

al
 a

nd
 

hi
st

or
ic

 la
nd

 u
se

 in
 th

e 
pr

oj
ec

t a
re

a.

8.
1.

4
SI

H
P

 #
 5

0-
10

-7
4-

30
93

0

S
IH

P
 #

 -3
09

30
 (h

is
to

ri
c 

ra
nc

h 
w

al
l)

 is
 in

 o
ve

ra
ll 

fa
ir

 c
on

di
ti

on
 w

it
h 

co
nt

in
ue

d 
m

ai
nt

en
an

ce
 a

nd
 

us
e.

 D
es

pi
te

 i
ts

 i
nt

er
m

itt
en

t 
br

ea
ch

es
 a

nd
 r

ep
ur

po
si

ng
 o

f 
co

m
po

ne
nt

 m
at

er
ia

l 
el

se
w

he
re

, 
th

e 
si

te
 

re
ta

in
s

in
te

gr
ity

 o
f 

lo
ca

ti
on

, d
es

ig
n,

 s
et

ti
ng

, m
at

er
ia

ls
, w

or
km

an
sh

ip
, f

ee
li

ng
, a

nd
 a

ss
oc

ia
ti

on
. T

he
 

pr
io

r 
as

se
ss

m
en

t 
of

 s
ig

ni
fi

ca
nc

e 
by

 G
as

ti
lo

 a
nd

 C
la

rk
 (

20
18

) 
w

as
 n

ot
 a

va
il

ab
le

. 
B

as
ed

 o
n 

th
e 

cu
rr

en
t 

fi
nd

in
gs

 i
t 

is
 a

ss
es

se
d 

as
 s

ig
ni

fi
ca

nt
 u

nd
er

 C
ri

te
ri

on
 d

 f
or

th
e 

in
fo

rm
at

io
n 

it 
ha

s 
pr

ov
id

ed
 

ab
ou

t h
is

to
ri

c 
ra

nc
hi

ng
ac

tiv
it

y 
in

 th
e 

pr
oj

ec
t a

re
a

8.
1.

5
SI

H
P

 #
 5

0-
10

-7
4-

31
26

8

S
IH

P
 #

 -
31

26
8 

(h
is

to
ri

c 
ea

rt
he

n 
dr

ai
na

ge
 d

it
ch

) 
is

 in
 g

oo
d 

co
nd

iti
on

 a
nd

 c
on

ti
nu

es
 to

 f
un

ct
io

n 
to

 
ch

an
ne

l 
st

or
m

 
w

at
er

. 
T

he
 

si
te

 
re

ta
in

s
in

te
gr

it
y 

of
 

lo
ca

ti
on

, 
de

si
gn

, 
se

tt
in

g,
 

m
at

er
ia

ls
, 

w
or

km
an

sh
ip

, 
fe

el
in

g,
 a

nd
 a

ss
oc

ia
ti

on
. 

It
 i

s 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t 
un

de
r 

C
ri

te
ri

on
 d

 f
or

 t
he

 
in

fo
rm

at
io

n 
it

 h
as

 p
ro

vi
de

d 
ab

ou
t h

is
to

ri
c 

w
at

er
 c

on
tr

ol
 a

ct
iv

ity
 in

 th
e 

pr
oj

ec
t a

re
a.

8.
1.

6
SI

H
P

 #
 5

0-
10

-7
4-

31
26

9

S
IH

P
 #

 -
31

26
9 

(h
is

to
ri

c 
ra

nc
hi

ng
 c

om
pl

ex
) 

is
 i

n 
ov

er
al

l 
go

od
, m

ai
nt

ai
ne

d 
co

nd
it

io
n.

 T
he

 s
it

e 
ex

hi
bi

ts
 e

vi
de

nc
e 

of
 r

ep
ur

po
si

ng
 o

f 
m

at
er

ia
ls

 t
hr

ou
gh

ou
t. 

T
he

 p
re

se
nc

e 
of

 c
at

tle
 a

t 
th

e 
si

te
 

in
di

ca
te

s 
it

 i
s 

st
il

l 
in

 a
ct

iv
e 

us
e 

to
 s

om
e 

ex
te

nt
. D

es
pi

te
 c

on
tin

ue
d 

m
ai

nt
en

an
ce

 a
nd

 i
nc

or
po

ra
ti

on
 

of
 r

ep
ur

po
se

d 
an

d 
m

od
er

n 
m

at
er

ia
l i

n 
pl

ac
es

, t
he

 s
ite

 r
et

ai
ns

in
te

gr
it

y 
of

 lo
ca

ti
on

, d
es

ig
n,

 s
et

ti
ng

, 
m

at
er

ia
ls

, w
or

km
an

sh
ip

, f
ee

li
ng

, a
nd

 a
ss

oc
ia

ti
on

. I
t i

s 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t u
nd

er
 C

ri
te

ri
on

 d
 f

or
 

th
e 

in
fo

rm
at

io
n 

it
 h

as
pr

ov
id

ed
 a

bo
ut

 h
is

to
ri

c 
la

nd
 r

an
ch

in
g 

ac
tiv

it
y 

th
e 

pr
oj

ec
t a

re
a.

8.
1.

7
SI

H
P

 #
 5

0-
10

-7
4-

31
27

0

S
IH

P
 #

 -
31

27
0 

(h
is

to
ri

c 
je

ep
 r

oa
d)

 i
s 

in
 g

oo
d 

co
nd

it
io

n 
w

it
h 

co
nt

in
ue

d 
m

ai
nt

en
an

ce
 a

nd
 u

se
. 

T
he

 s
it

e 
re

ta
in

s
in

te
gr

ity
 o

f 
lo

ca
tio

n,
 d

es
ig

n,
 s

et
ti

ng
, 

m
at

er
ia

ls
, 

w
or

km
an

sh
ip

, 
fe

el
in

g,
 a

nd
 

as
so

ci
at

io
n.

 I
t i

s 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t u
nd

er
 C

ri
te

ri
on

 d
 f

or
 th

e 
in

fo
rm

at
io

n 
it 

ha
s 

pr
ov

id
ed

 a
bo

ut
 

hi
st

or
ic

 tr
an

sp
or

ta
ti

on
 in

 th
e 

pr
oj

ec
t a

re
a.



L
IP

A
L

IN
U

I
6

S
ig

ni
fi

ca
nc

e 
A

ss
es

sm
en

ts
an

d 
E

lig
ib

il
ity

 D
et

er
m

in
at

io
ns

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

17
0

8.
1.

8
SI

H
P

 #
 5

0-
10

-7
4-

31
27

1

S
IH

P
 #

 -
m

ai
nt

en
an

ce
 

an
d 

us
e.

 
T

he
 

si
te

 
re

ta
in

s
in

te
gr

it
y 

of
 

lo
ca

ti
on

, 
de

si
gn

, 
se

tt
in

g,
 

m
at

er
ia

ls
, 

w
or

km
an

sh
ip

, 
fe

el
in

g,
 a

nd
 a

ss
oc

ia
ti

on
. 

It
 i

s 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t 
un

de
r 

C
ri

te
ri

on
 d

 f
or

 t
he

 
in

fo
rm

at
io

n 
it

 h
as

 p
ro

vi
de

d 
ab

ou
t h

is
to

ri
c 

tr
an

sp
or

ta
ti

on
 in

 th
e 

pr
oj

ec
t a

re
a.

 

8.
1.

9
SI

H
P

 #
 5

0-
10

-7
4-

31
27

2

S
IH

P
 

# 
-

m
ai

nt
en

an
ce

 
an

d 
us

e.
 

T
he

 
si

te
 

re
ta

in
s

in
te

gr
it

y 
of

 
lo

ca
ti

on
, 

de
si

gn
, 

se
tt

in
g,

 
m

at
er

ia
ls

, 
w

or
km

an
sh

ip
, 

fe
el

in
g,

 a
nd

 a
ss

oc
ia

ti
on

. 
It

 i
s 

as
se

ss
ed

 a
s 

si
gn

if
ic

an
t 

un
de

r 
C

ri
te

ri
on

 d
 f

or
 t

he
 

in
fo

rm
at

io
n 

it
 h

as
 p

ro
vi

de
d 

ab
ou

t h
is

to
ri

c 
tr

an
sp

or
ta

ti
on

 in
 th

e 
pr

oj
ec

t.

8.
1.

10
SI

H
P

 #
 5

0-
10

-7
4-

31
27

3

S
IH

P
 #

 -
31

27
3 

(h
is

to
ri

c 
w

at
er

 c
on

tr
ol

 c
om

pl
ex

) 
is

 i
n 

ov
er

al
l 

go
od

 c
on

di
ti

on
 w

it
h 

co
nt

in
ue

d 
m

ai
nt

en
an

ce
 

an
d 

us
e.

 
T

he
 

si
te

 
re

ta
in

s
in

te
gr

it
y 

of
 

lo
ca

ti
on

, 
de

si
gn

, 
se

tt
in

g,
 

m
at

er
ia

ls
, 

w
or

km
an

sh
ip

, 
fe

el
in

g,
 a

nd
 a

ss
oc

ia
ti

on
. 

It
 i

s 
as

se
ss

ed
 a

s 
si

gn
if

ic
an

t 
un

de
r 

C
ri

te
ri

on
 d

 f
or

 t
he

 
in

fo
rm

at
io

n 
it

 h
as

 p
ro

vi
de

d 
ab

ou
t h

is
to

ri
c 

w
at

er
 c

on
tr

ol
 a

ct
iv

ity
 in

 th
e 

pr
oj

ec
t a

re
a.

8.
1.

11
SI

H
P

 #
 5

0-
10

-7
4-

31
27

4

D
es

pi
te

 it
s 

po
or

 c
on

di
tio

n,
 S

IH
P

 #
 -3

12
74

 (
hi

st
or

ic
 b

ou
nd

ar
y 

w
al

l)
 re

ta
in

s
in

te
gr

it
y 

of
 lo

ca
ti

on
, 

de
si

gn
, s

et
ti

ng
, m

at
er

ia
ls

, a
nd

 w
or

km
an

sh
ip

. I
t 

is
 a

ss
es

se
d 

as
 s

ig
ni

fi
ca

nt
 u

nd
er

 C
ri

te
ri

on
 d

 f
or

 th
e 

in
fo

rm
at

io
n 

it
 h

as
 p

ro
vi

de
d 

ab
ou

t h
is

to
ri

c 
la

nd
 u

se
 in

 th
e 

pr
oj

ec
t a

re
a.

U
nd

er
 S

ec
ti

on
 1

06
, 

hi
st

or
ic

 p
ro

pe
rt

y 
si

gn
if

ic
an

ce
 i

s 
ev

al
ua

te
d 

as
 e

li
gi

bi
li

ty
 f

or
 l

is
tin

g 
on

 t
he

 
N

at
io

na
l 

R
eg

is
te

r 
of

 H
is

to
ri

c 
P

la
ce

s 
pu

rs
ua

nt
 t

o 
36

 C
F

R
 6

0.
4.

 T
o 

be
 

co
ns

id
er

ed
 e

li
gi

bl
e 

fo
r l

is
ti

ng
 o

n 
th

e 
N

at
io

na
l R

eg
is

te
r,

 a
 h

is
to

ri
c 

pr
op

er
ty

 s
ho

ul
d 

po
ss

es
s 

in
te

gr
it

y 
as

 d
es

cr
ib

ed
 i

n 
Se

ct
io

n 
8.

1
ab

ov
e,

 a
nd

 m
ee

t 
on

e 
or

 m
or

e 
of

 t
he

 f
ol

lo
w

in
g 

br
oa

d 
si

gn
if

ic
an

ce
 

cr
ite

ri
a:

  A
T

ha
t a

re
 a

ss
oc

ia
te

d 
w

it
h 

ev
en

ts
 th

at
 h

av
e 

m
ad

e 
a 

si
gn

if
ic

an
t c

on
tr

ib
ut

io
n 

to
 

th
e 

br
oa

d 
pa

tte
rn

s 
of

 o
ur

 h
is

to
ry

;

B
T

ha
t a

re
 a

ss
oc

ia
te

d 
w

it
h 

th
e 

li
ve

s 
of

 p
er

so
ns

 s
ig

ni
fi

ca
nt

 in
 o

ur
 p

as
t;

C
T

ha
t 

em
bo

dy
 t

he
 d

is
tin

ct
iv

e 
ch

ar
ac

te
ri

st
ic

s 
of

 a
 ty

pe
, p

er
io

d,
 o

r 
m

et
ho

d 
of

 
co

ns
tr

uc
ti

on
, 

or
 t

ha
t 

re
pr

es
en

t 
th

at
 w

or
k 

of
 a

 m
as

te
r,

 o
r 

th
at

 p
os

se
ss

 h
ig

h 
ar

tis
ti

c 
va

lu
es

, 
or

 t
ha

t 
re

pr
es

en
t 

a 
si

gn
if

ic
an

t 
an

d 
di

st
in

gu
is

ha
bl

e 
en

ti
ty

 
w

ho
se

 c
om

po
ne

nt
s 

m
ay

 la
ck

 in
di

vi
du

al
 d

is
tin

ct
io

n;

D
T

ha
t 

ha
ve

 y
ie

ld
ed

, 
or

 m
ay

 b
e 

li
ke

ly
 t

o 
yi

el
d,

 i
nf

or
m

at
io

n 
im

po
rt

an
t 

in
 

pr
eh

is
to

ry
 o

r 
hi

st
or

y.

8.
2.

1
SI

H
P

 #
 5

0-
10

-7
4-

29
50

7

A
s 

no
te

d 
in

 S
ec

tio
n 

8.
1.

1,
 S

IH
P

 #
 -

29
50

7 
(h

is
to

ri
c 

ra
nc

hi
ng

 c
om

pl
ex

) 
is

 i
n 

re
m

na
nt

 t
o 

go
od

 
co

nd
it

io
n 

an
d 

re
ta

in
s

in
te

gr
it

y 
of

 l
oc

at
io

n,
 d

es
ig

n,
 s

et
ti

ng
, 

m
at

er
ia

ls
, 

w
or

km
an

sh
ip

, 
fe

el
in

g,
 a

nd
 

as
so

ci
at

io
n.

T
he

 a
va

il
ab

le
 r

ec
or

ds
 s

ug
ge

st
 S

IH
P 

# 
-2

95
07

 h
as

 n
ot

 b
ee

n 
pr

ev
io

us
ly

 e
va

lu
at

ed
 f

or
 

L
IP

A
L

IN
U

I
6

S
ig

ni
fi

ca
nc

e 
A

ss
es

sm
en

ts
an

d 
E

lig
ib

il
ity

 D
et

er
m

in
at

io
ns

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

17
1

el
ig

ib
il

it
y 

to
 b

e 
lis

te
d 

on
 th

e 
N

at
io

na
l R

eg
is

te
r.

 B
as

ed
 o

n 
th

e 
fi

nd
in

gs
 o

f 
th

e 
cu

rr
en

t A
IS

 th
e 

si
te

 is
 

ev
al

ua
te

d 
as

 n
ot

 e
li

gi
bl

e 
fo

r 
li

st
in

g 
on

 t
he

 N
at

io
na

l 
R

eg
is

te
r.

 I
ts

 i
nf

or
m

at
io

n 
co

nt
en

t 
ha

s 
be

en
 

ad
eq

ua
te

ly
 d

oc
um

en
te

d,
 a

nd
 th

e 
si

te
 is

 r
ec

om
m

en
de

d 
fo

r 
no

 f
ur

th
er

 w
or

k.

8.
2.

2
SI

H
P

 #
 5

0-
10

-4
7-

30
18

7

A
s 

no
te

d 
in

 S
ec

ti
on

 8
.1

.2
, t

he
15

-m
 (

50
-f

t)
 s

ec
tio

n 
of

 S
IH

P 
# 

-3
01

87
H

ig
hw

ay
) 

in
 

th
e 

pr
oj

ec
t 

ar
ea

 r
et

ai
ns

 in
te

gr
it

y 
of

 lo
ca

ti
on

 o
nl

y 
as

 a
ll

 o
f 

th
e 

co
ns

tr
uc

te
d 

el
em

en
ts

 o
f 

th
e 

or
ig

in
al

 
S

IH
P

 #
 -

30
18

7 
w

as
 p

re
vi

ou
sl

y
ev

al
ua

te
d 

as
 

el
ig

ib
le

 f
or

 i
nc

lu
si

on
 i

n 
th

e 
N

at
io

na
l 

R
eg

is
te

r 
(p

er
 3

6 
C

F
R

 6
0.

4)
 b

y 
B

el
lu

om
in

i 
an

d 
H

am
m

at
t 

(2
01

7:
62

) 
un

de
r 

C
ri

te
ri

on
 A

 (
fo

r 
it

s 
as

so
ci

at
io

n
w

it
h 

ev
en

ts
 t

ha
t 

ha
ve

 m
ad

e 
a 

si
gn

if
ic

an
t 

co
nt

ri
bu

ti
on

 t
o 

th
e 

br
oa

d 
pa

tte
rn

s 
of

 o
ur

 h
is

to
ry

) 
an

d 
C

ri
te

ri
on

 D
 (

th
at

 h
av

in
g

yi
el

de
d,

 o
r 

be
in

g
li

ke
ly

 to
 y

ie
ld

, i
nf

or
m

at
io

n 
im

po
rt

an
t i

n 
hi

st
or

y)
. T

hi
s 

ev
al

ua
ti

on
 o

f e
lig

. 
T

he
 f

in
di

ng
s 

of
 t

he
 

cu
rr

en
t 

A
IS

 s
up

po
rt

 t
he

se
 t

hi
s 

pr
io

r 
ev

al
ua

tio
n 

of
 e

li
gi

bi
li

ty
.

W
hi

le
 t

he
 p

ro
je

ct
 w

il
l 

af
fe

ct
 t

he
 

m
od

er
n 

ro
ad

w
ay

 e
le

m
en

ts
, 

th
es

e 
el

em
en

ts
 w

il
l 

be
 r

ep
la

ce
d 

fo
llo

w
in

g 
co

ns
tr

uc
ti

on
, 

an
d 

th
e 

in
te

gr
it

y 
an

d 
si

gn
if

ic
an

ce
 o

f 
th

e 
hi

gh
w

ay
 w

il
l n

ot
 b

e 
di

m
in

is
he

d.
 T

he
re

fo
re

, t
he

 p
ro

je
ct

 w
il

l 
ha

ve
 

no
 a

dv
er

se
 e

ff
ec

t o
n 

S
IH

P 
# 

-3
01

87
 a

nd
 n

o 
fu

rt
he

r 
w

or
k 

is
 r

ec
om

m
en

de
d.

8.
2.

3
SI

H
P

 #
 5

0-
10

-7
4-

30
92

9

A
s 

no
te

d 
in

 S
ec

ti
on

 8
.1

.3
S

IH
P

 #
 -

30
92

9 
(p

re
-C

on
ta

ct
 a

ct
iv

it
y 

ar
ea

 a
nd

 h
is

to
ri

c 
ra

nc
hi

ng
 

co
m

pl
ex

) 
is

 i
n 

ov
er

al
l 

fa
ir

 c
on

di
ti

on
, 

ba
se

d 
on

 s
om

e 
ar

ea
s 

of
 m

in
or

 c
ol

la
ps

e 
an

d 
tr

ee
-r

el
at

ed
 

di
st

ur
ba

nc
e.

 T
he

 s
it

e 
re

ta
in

s
in

te
gr

it
y 

of
 lo

ca
ti

on
, d

es
ig

n,
 s

et
ti

ng
, m

at
er

ia
ls

, a
nd

 w
or

km
an

sh
ip

. T
he

 
av

ai
la

bl
e 

re
co

rd
s 

su
gg

es
t 

S
IH

P
 #

 -
30

92
9 

ha
s 

no
t 

be
en

 p
re

vi
ou

sl
y 

ev
al

ua
te

d 
fo

r 
el

ig
ib

ili
ty

 t
o 

be
 

li
st

ed
 o

n 
th

e 
N

at
io

na
l 

R
eg

is
te

r.
 B

as
ed

 o
n 

th
e 

fi
nd

in
gs

 o
f 

th
e 

cu
rr

en
t 

A
IS

 t
he

 s
ite

 i
s 

ev
al

ua
te

d 
as

 
no

t 
el

ig
ib

le
 f

or
 l

is
tin

g 
on

 t
he

 N
at

io
na

l 
R

eg
is

te
r.

 I
ts

 i
nf

or
m

at
io

n 
co

nt
en

t 
ha

s 
be

en
 a

de
qu

at
el

y 
do

cu
m

en
te

d,
 a

nd
 th

e 
si

te
 is

 r
ec

om
m

en
de

d 
fo

r 
no

 f
ur

th
er

 w
or

k.

8.
2.

4
SI

H
P

 #
 5

0-
10

-7
4-

30
93

0

A
s 

no
te

d 
in

 S
ec

tio
n 

8.
1.

4,
 S

IH
P

 #
 -

30
93

0 
(h

is
to

ri
c 

ra
nc

h 
w

al
l)

 is
 i

n 
ov

er
al

l 
fa

ir
 c

on
di

tio
n 

w
it

h 
co

nt
in

ue
d 

m
ai

nt
en

an
ce

 a
nd

 u
se

. 
D

es
pi

te
 i

ts
 i

nt
er

m
it

te
nt

 b
re

ac
he

s 
an

d 
re

pu
rp

os
in

g 
of

 c
om

po
ne

nt
 

m
at

er
ia

l e
ls

ew
he

re
, t

he
 s

it
e 

re
ta

in
s

in
te

gr
it

y 
of

 l
oc

at
io

n,
 d

es
ig

n,
 s

et
ti

ng
, m

at
er

ia
ls

, w
or

km
an

sh
ip

, 
fe

el
in

g,
 a

nd
 a

ss
oc

ia
ti

on
. 

T
he

 a
va

il
ab

le
 r

ec
or

ds
 s

ug
ge

st
 S

IH
P 

# 
-3

09
30

 h
as

 n
ot

 b
ee

n 
pr

ev
io

us
ly

 
ev

al
ua

te
d 

fo
r 

el
ig

ib
il

it
y 

to
 b

e 
li

st
ed

 o
n 

th
e 

N
at

io
na

l R
eg

is
te

r.
 B

as
ed

 o
n 

th
e 

fi
nd

in
gs

 o
f 

th
e 

cu
rr

en
t 

A
IS

 th
e 

si
te

 is
 e

va
lu

at
ed

 a
s 

no
t e

li
gi

bl
e 

fo
r l

is
ti

ng
 o

n 
th

e 
N

at
io

na
l R

eg
is

te
r.

 I
ts

 in
fo

rm
at

io
n 

co
nt

en
t 

ha
s 

be
en

 a
de

qu
at

el
y 

do
cu

m
en

te
d,

 a
nd

 th
e 

si
te

 is
 r

ec
om

m
en

de
d 

fo
r 

no
 f

ur
th

er
 w

or
k.

8.
2.

5
SI

H
P

 #
 5

0-
10

-7
4-

31
26

8

A
s 

no
te

d 
in

 S
ec

ti
on

 8
.1

.5
, S

IH
P

 #
 -

31
26

8 
(h

is
to

ri
c 

ea
rt

he
n 

dr
ai

na
ge

 d
itc

h)
 is

 in
 g

oo
d 

co
nd

it
io

n 
an

d 
co

nt
in

ue
s 

to
 f

un
ct

io
n 

to
 c

ha
nn

el
 s

to
rm

 w
at

er
. 

T
he

 s
it

e 
re

ta
in

s
in

te
gr

it
y 

of
 l

oc
at

io
n,

 d
es

ig
n,

 
se

tti
ng

, 
m

at
er

ia
ls

, 
w

or
km

an
sh

ip
, 

fe
el

in
g,

 a
nd

 a
ss

oc
ia

tio
n.

 S
IH

P 
# 

-3
12

68
 i

s 
ev

al
ua

te
d 

as
 n

ot
 

el
ig

ib
le

 
fo

r 
li

st
in

g 
on

 
th

e 
N

at
io

na
l 

R
eg

is
te

r.
 

It
s 

in
fo

rm
at

io
n 

co
nt

en
t 

ha
s 

be
en

 
ad

eq
ua

te
ly

 
do

cu
m

en
te

d,
 a

nd
 it

 is
 r

ec
om

m
en

de
d 

fo
r 

no
fu

rt
he

r 
w

or
k.



L
IP

A
L

IN
U

I
6

S
ig

ni
fi

ca
nc

e 
A

ss
es

sm
en

ts
an

d 
E

lig
ib

il
ity

 D
et

er
m

in
at

io
ns

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

17
2

8.
2.

6
SI

H
P

 #
 5

0-
10

-7
4-

31
26

9

A
s 

no
te

d 
in

 S
ec

ti
on

 8
.1

.6
, 

S
IH

P
 #

 -
31

26
9 

(h
is

to
ri

c 
ra

nc
hi

ng
 c

om
pl

ex
) 

is
 i

n 
ov

er
al

l 
go

od
, 

m
ai

nt
ai

ne
d 

co
nd

it
io

n.
 T

he
 s

it
e 

ex
hi

bi
ts

 e
vi

de
nc

e 
of

 r
ep

ur
po

si
ng

 o
f 

m
at

er
ia

ls
 t

hr
ou

gh
ou

t. 
T

he
 

pr
es

en
ce

 o
f 

ca
tt

le
 a

t 
th

e 
si

te
 i

nd
ic

at
es

 i
t 

is
 s

ti
ll

 i
n 

ac
ti

ve
 u

se
 t

o 
so

m
e 

ex
te

nt
. 

D
es

pi
te

 c
on

tin
ue

d 
m

ai
nt

en
an

ce
 a

nd
 i

nc
or

po
ra

ti
on

 o
f 

re
pu

rp
os

ed
 a

nd
 m

od
er

n 
m

at
er

ia
l 

in
 p

la
ce

s,
 t

he
 s

it
e 

re
ta

in
s

in
te

gr
it

y 
of

 l
oc

at
io

n,
 d

es
ig

n,
 s

et
tin

g,
 m

at
er

ia
ls

, 
w

or
km

an
sh

ip
, 

fe
el

in
g,

 a
nd

 a
ss

oc
ia

tio
n.

 S
IH

P 
# 

   
   

   
-3

12
69

 is
 e

va
lu

at
ed

 a
s 

no
t e

li
gi

bl
e 

fo
r 

li
st

in
g 

on
 th

e 
N

at
io

na
l R

eg
is

te
r.

 I
ts

 in
fo

rm
at

io
n 

co
nt

en
t h

as
 

be
en

 a
de

qu
at

el
y 

do
cu

m
en

te
d,

 a
nd

 it
 is

 r
ec

om
m

en
de

d 
fo

r 
no

 f
ur

th
er

 w
or

k.

8.
2.

7
SI

H
P

 #
 5

0-
10

-7
4-

31
27

0

A
s 

no
te

d 
in

 S
ec

tio
n 

8.
1.

7,
 S

IH
P

 #
 -

31
27

0 
(h

is
to

ri
c 

je
ep

 r
oa

d)
 i

s 
in

 g
oo

d 
co

nd
iti

on
 w

it
h 

co
nt

in
ue

d 
m

ai
nt

en
an

ce
 a

nd
 u

se
 a

nd
 r

et
ai

ns
in

te
gr

it
y 

of
 l

oc
at

io
n,

 d
es

ig
n,

 s
et

ti
ng

, 
m

at
er

ia
ls

, 
w

or
km

an
sh

ip
, 

fe
el

in
g,

 a
nd

 a
ss

oc
ia

ti
on

. S
IH

P 
# 

-3
12

70
is

 e
va

lu
at

ed
 a

s 
no

t 
el

ig
ib

le
 f

or
 l

is
ti

ng
 o

n 
th

e 
N

at
io

na
l 

R
eg

is
te

r.
 

It
s 

in
fo

rm
at

io
n 

co
nt

en
t 

ha
s 

be
en

 
ad

eq
ua

te
ly

 
do

cu
m

en
te

d,
 

an
d 

it 
is

 
re

co
m

m
en

de
d 

fo
r 

no
 f

ur
th

er
 w

or
k.

8.
2.

8
SI

H
P

 #
 5

0-
10

-7
4-

31
27

1

A
s 

no
te

d 
in

 S
ec

ti
on

 8
.1

.8
, 

S
IH

P
 #

 -
co

nd
it

io
n 

w
it

h 
co

nt
in

ue
d 

m
ai

nt
en

an
ce

 a
nd

 u
se

. 
T

he
 s

it
e

re
ta

in
s

in
te

gr
it

y 
of

 l
oc

at
io

n,
 d

es
ig

n,
 

se
tti

ng
, 

m
at

er
ia

ls
, 

w
or

km
an

sh
ip

, 
fe

el
in

g,
 a

nd
 a

ss
oc

ia
tio

n.
 S

IH
P 

# 
-3

12
71

 i
s 

ev
al

ua
te

d 
as

 n
ot

 
el

ig
ib

le
 

fo
r 

li
st

in
g 

on
 

th
e 

N
at

io
na

l 
R

eg
is

te
r.

 
It

s 
in

fo
rm

at
io

n 
co

nt
en

t 
ha

s 
be

en
 

ad
eq

ua
te

ly
 

do
cu

m
en

te
d,

 a
nd

 it
 is

 r
ec

om
m

en
de

d 
fo

r 
no

fu
rt

he
r 

w
or

k.

8.
2.

9
SI

H
P

 #
 5

0-
10

-7
4-

31
27

2

A
s 

no
te

d 
in

 S
ec

ti
on

 8
.1

.9
, S

IH
P

 #
 -

w
it

h 
co

nt
in

ue
d 

m
ai

nt
en

an
ce

 a
nd

 u
se

. 
T

he
 s

it
e 

re
ta

in
s

in
te

gr
it

y 
of

 l
oc

at
io

n,
 d

es
ig

n,
 s

et
ti

ng
, 

m
at

er
ia

ls
, 

w
or

km
an

sh
ip

, 
fe

el
in

g,
 a

nd
 a

ss
oc

ia
ti

on
. 

S
IH

P
 #

 -
31

27
2 

is
 e

va
lu

at
ed

 a
s 

no
t 

el
ig

ib
le

 f
or

 
li

st
in

g 
on

 th
e 

N
at

io
na

l R
eg

is
te

r.
 I

ts
 in

fo
rm

at
io

n 
co

nt
en

t h
as

 b
ee

n 
ad

eq
ua

te
ly

 d
oc

um
en

te
d,

 a
nd

 it
 is

 
re

co
m

m
en

de
d 

fo
r 

no
fu

rt
he

r 
w

or
k.

8.
2.

10
SI

H
P

 #
 5

0-
10

-7
4-

31
27

3

A
s 

no
te

d 
in

 S
ec

ti
on

 8
.1

.1
0,

 S
IH

P
 #

 -
31

27
3 

(h
is

to
ri

c 
w

at
er

 c
on

tr
ol

 c
om

pl
ex

) 
is

 in
 o

ve
ra

ll
 g

oo
d 

co
nd

it
io

n 
w

it
h 

co
nt

in
ue

d 
m

ai
nt

en
an

ce
 a

nd
 u

se
. 

T
he

 s
it

e 
re

ta
in

s
in

te
gr

it
y 

of
 l

oc
at

io
n,

 d
es

ig
n,

 
se

tti
ng

, 
m

at
er

ia
ls

, 
w

or
km

an
sh

ip
, 

fe
el

in
g,

 a
nd

 a
ss

oc
ia

tio
n.

 S
IH

P 
# 

-3
12

73
 i

s 
ev

al
ua

te
d 

as
 n

ot
 

el
ig

ib
le

 
fo

r 
li

st
in

g 
on

 
th

e 
N

at
io

na
l 

R
eg

is
te

r.
 

It
s 

in
fo

rm
at

io
n 

co
nt

en
t 

ha
s 

be
en

 
ad

eq
ua

te
ly

 
do

cu
m

en
te

d,
 a

nd
 it

 is
 r

ec
om

m
en

de
d 

fo
r 

no
fu

rt
he

r 
w

or
k.

 

8.
2.

11
SI

H
P

 #
 5

0-
10

-7
4-

31
27

4

A
s 

no
te

d 
in

 S
ec

tio
n 

8.
1.

11
, d

es
pi

te
 it

s 
po

or
 c

on
di

ti
on

, S
IH

P
 #

 -
31

27
4 

(h
is

to
ri

c 
bo

un
da

ry
 w

al
l)

 
re

ta
in

s
in

te
gr

it
y 

of
 l

oc
at

io
n,

 d
es

ig
n,

 s
et

tin
g,

 m
at

er
ia

ls
, 

an
d 

w
or

km
an

sh
ip

. 
S

IH
P 

# 
-3

12
74

 i
s 

ev
al

ua
te

d 
as

 n
ot

 e
li

gi
bl

e 
fo

r 
li

st
in

g 
on

 t
he

 N
at

io
na

l 
R

eg
is

te
r.

 I
ts

 i
nf

or
m

at
io

n 
co

nt
en

t 
ha

s 
be

en
 

ad
eq

ua
te

ly
 d

oc
um

en
te

d,
 a

nd
 it

 is
 r

ec
om

m
en

de
d 

fo
r 

no
 f

ur
th

er
 w

or
k.

 

6
Pr

oj
ec

t E
ff

ec
t a

nd
 M

iti
ga

tio
n 

R
ec

om
m

en
da

tio
ns

C
es

sp
oo

l C
lo

su
re

 

T
M

K
s:

 m
ul

tip
le

17
3

Se
ct

io
n 

9 
  

In
 

ac
co

rd
an

ce
 

w
it

h 
fe

de
ra

l 
re

gu
la

ti
on

s 
(3

6 
C

FR
 

80
0.

5)
, 

th
e 

A
IS

 
re

su
lt

s 
su

pp
or

t 
th

e 

ac
co

rd
an

ce
 w

it
h 

H
A

R
 §

13
-2

75
-

-D
E

M
 h

av
e 

de
te

rm
in

ed
 t

he
 

S
H

P
D

 c
on

cu
rr

en
ce

 w
it

h 
th

es
e 

de
te

rm
in

at
io

ns
.

O
ne

 h
is

to
ri

c 
pr

op
er

ty
 o

n 
th

e 
pr

oj
ec

t 
ar

ea
 h

as
 b

ee
n 

ev
al

ua
te

d 
as

 e
li

gi
bl

e 
fo

r 
in

cl
us

io
n 

on
 t

he
 

N
at

io
na

l 
R

eg
is

te
r:

 S
IH

P
 #

 5
0-

10
-4

7-
-m

 (
50

-f
t)

 p
or

ti
on

 o
f 

th
is

 h
is

to
ri

c 
pr

op
er

ty
 w

ith
in

 th
e 

pr
oj

ec
t a

re
a 

re
ta

in
s

in
te

gr
it

y 
of

 lo
ca

ti
on

 o
nl

y,
 a

s 
al

l t
he

 c
on

st
ru

ct
ed

 

af
fe

ct
 t

he
 m

od
er

n 
ro

ad
w

ay
 e

le
m

en
ts

, t
he

se
 e

le
m

en
ts

 w
il

l b
e 

re
pl

ac
ed

 f
ol

lo
w

in
g 

co
ns

tr
uc

tio
n,

 a
nd

 
th

e 
in

te
gr

ity
an

d 
si

gn
if

ic
an

ce
 o

f 
th

e 
hi

gh
w

ay
 w

il
l 

no
t 

be
 d

im
in

is
he

d.
 T

he
re

fo
re

, 
th

e 
pr

oj
ec

t 
w

ill
 

ha
ve

 n
o 

ad
ve

rs
e 

ef
fe

ct
 o

n 
S

IH
P

 #
 -

30
18

7.
 T

hi
s 

si
te

 is
 a

ss
es

se
d 

as
 s

ig
ni

fi
ca

nt
 u

nd
er

 C
ri

te
ri

on
 a

 o
f an
 

im
po

rt
an

t 
co

nt
ri

bu
tio

n 
to

 t
he

 d
ev

el
op

m
en

t 
of

 t
ra

ns
po

rt
at

io
n 

ro
ut

es
 o

n 
H

aw
ai

i 
Is

la
nd

, 
an

d 
un

de
r 

C
ri

te
ri

on
 d

 f
or

 h
av

in
g 

yi
el

de
d 

in
fo

rm
at

io
n 

ab
ou

t 
hi

st
or

ic
 t

ra
ns

po
rt

at
io

n 
in

 t
he

 p
ro

je
ct

 a
re

a.
 

D
oc

um
en

ta
ti

on
 o

f S
IH

P
 #

 -3
01

87
 in

 th
is

 A
IS

 h
as

 in
cl

ud
ed

 h
is

to
ri

ca
l r

es
ea

rc
h,

 G
P

S
 d

at
a 

co
ll

ec
tio

n,
 

ph
ot

og
ra

ph
s,

 a
nd

 w
ri

tt
en

 d
es

cr
ip

ti
on

. 
T

hi
s 

A
IS

 h
as

 a
de

qu
at

el
y 

do
cu

m
en

te
d 

th
e 

lo
ca

ti
on

, 
ex

te
nt

, 
fu

nc
tio

n,
 a

ge
, 

an
d 

co
ns

tr
uc

ti
on

 m
et

ho
ds

 o
f 

th
e 

po
rt

io
n 

of
 S

IH
P

 #
 -

30
18

7 
in

 t
he

 p
ro

je
ct

 a
re

a,
 

m
iti

ga
ti

ng
 p

ro
je

ct
-r

el
at

ed
 im

pa
ct

s
pu

rs
ua

nt
 to

 H
A

R
 §

13
-2

75
-8

.

T
he

 r
em

ai
ni

ng
 t

en
 h

is
to

ri
c 

pr
op

er
ti

es
 i

n 
th

e 
pr

oj
ec

t 
ar

ea
 (

S
IH

P
 #

s 
50

-1
0-

74
-2

95
07

, -
30

92
9,

 -
30

93
0,

 -
31

26
8,

 -
31

26
9,

 -
31

27
0,

 -
31

27
1,

 -
31

27
2,

 -
31

27
3,

 a
nd

 -
31

27
4)

 m
ay

 a
ls

o 
be

 i
m

pa
ct

ed
 b

y 
pr

oj
ec

t d
ev

el
op

m
en

t. 
T

he
se

 h
is

to
ri

c 
pr

op
er

tie
s 

ha
ve

 b
ee

n 
ev

al
ua

te
d 

as
 n

ot
el

ig
ib

le
 f

or
 in

cl
us

io
n 

on
 

th
e 

N
at

io
na

l 
R

eg
is

te
r.

 T
he

se
 s

it
es

 a
re

 a
ss

es
se

d 
as

 s
ig

ni
fi

ca
nt

 u
nd

er
 C

ri
te

ri
on

 d
 o

f 
th

e 
S

ta
te

 o
f 

hi
st

or
y.

 D
oc

um
en

ta
tio

n 
of

 t
he

se
 h

is
to

ri
c 

pr
op

er
ti

es
 i

n 
th

is
 A

IS
 h

as
 i

nc
lu

de
d 

hi
st

or
ic

al
 r

es
ea

rc
h,

 
G

P
S

 d
at

a 
co

lle
ct

io
n,

 p
ho

to
gr

ap
hs

, 
pl

an
 v

ie
w

 m
ap

s,
 a

nd
 w

ri
tt

en
 d

es
cr

ip
ti

on
s.

 T
hi

s 
A

IS
 h

as
 

ad
eq

ua
te

ly
 d

oc
um

en
te

d 
th

e 
lo

ca
tio

n,
 e

xt
en

t, 
fu

nc
ti

on
, a

ge
, a

nd
 c

on
st

ru
ct

io
n 

m
et

ho
ds

 o
f 

th
es

e 
te

n 
hi

st
or

ic
 p

ro
pe

rt
ie

s,
 m

it
ig

at
in

g 
pr

oj
ec

t-
re

la
te

d 
im

pa
ct

s 
pu

rs
ua

nt
 to

 H
A

R
 §

13
-2

84
-8

.

T
he

 s
in

gl
e 

hi
st

or
ic

 p
ro

pe
rt

y 
ev

al
ua

te
d 

as
 e

li
gi

bl
e 

fo
r 

li
st

in
g 

on
 t

he
 N

at
io

na
l 

R
eg

is
te

r 
(S

IH
P

 #
 

50
-1

0-
47

-
in

te
gr

it
y 

an
d 

si
gn

if
ic

an
ce

 w
il

l 
no

t 
be

 d
im

in
is

he
d.

 T
hi

s 
A

IS
 h

as
 a

de
qu

at
el

y 
do

cu
m

en
te

d 
th

e 
lo

ca
ti

on
, e

xt
en

t, 
fu

nc
ti

on
, 

ag
e,

 a
nd

 c
on

st
ru

ct
io

n 
m

et
ho

ds
 o

f 
th

e
11

hi
st

or
ic

 p
ro

pe
rt

ie
s

w
it

hi
n 

th
e 

pr
oj

ec
t a

re
a,

 m
iti

ga
ti

ng
 a

ny
 p

ro
je

ct
-r

el
at

ed
 im

pa
ct

s 
pu

rs
ua

nt
 to

 H
A

R
 §

13
-2

84
-8

. N
o 

fu
rt

he
r 

w
or

k 
is

 r
ec

om
m

en
de

d
fo

r 
th

es
e 

11
 h

is
to

ri
c 

pr
op

er
ti

es
.

A
rc

ha
eo

lo
gi

ca
l 

m
on

it
or

in
g 

is
 r

ec
om

m
en

de
d 

du
ri

ng
 a

ll 
pr

oj
ec

t 
gr

ou
nd

-d
is

tu
rb

in
g 

ac
ti

vi
ti

es
 t

o 
fa

ci
li

ta
te

 h
is

to
ri

c 
pr

op
er

ty
 i

de
nt

if
ic

at
io

n 
fo

r 
in

fo
rm

at
io

n 
pu

rp
os

es
, 

es
pe

ci
al

ly
 o

f 
an

y 
su

bs
ur

fa
ce

 
la

va
 t

ub
es

 t
ha

t 
m

ay
 c

on
ta

in
 h

is
to

ri
c 

pr
op

er
ti

es
. A

rc
ha

eo
lo

gi
ca

l 
m

on
it

or
in

g 
w

il
l p

ro
ce

ed
 u

nd
er

 a
n 



6 
 

Pr
oj

ec
t E

ff
ec

t a
nd

 M
iti

ga
tio

n 
R

ec
om

m
en

da
tio

ns
 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

17
4  

ar
ch

ae
ol

og
ic

al
 m

on
it

or
in

g 
pl

an
 t

ha
t 

m
ee

ts
 t

he
 r

eq
ui

re
m

en
ts

 o
f 

H
A

R
 §

13
-2

79
-4

, 
w

hi
ch

 w
il

l 
be

 
su

bm
it

te
d 

to
 th

e 
S

H
P

D
 f

or
 r

ev
ie

w
 a

nd
 a

cc
ep

ta
nc

e 
pr

io
r 

to
 p

ro
je

ct
 in

iti
at

io
n.

 

 

6 
 

R
ef

er
en

ce
s 

C
ite

d 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

17
5  

Se
ct

io
n 

10
   

 
 

B
el

lu
om

in
i, 

S
co

tt
 A

. a
n

d
 H

al
le

tt
 H

. H
am

m
at

t 
20

17
 

A
dm

in
is

tr
at

io
n/

C
en

tr
al

 
F

ed
er

al
 

L
an

ds
 

H
ig

hw
ay

 
D

iv
is

io
n 

(F
H

W
A

/C
F

LH
D

) 
co

nt
ra

ct
 D

T
F

H
68

-1
3-

R
-0

00
27

 T
M

K
s:

 (3
) 

9-
5-

01
7:

00
7 

po
r.

, 0
08

 p
or

., 
an

d 
9-

5-
01

7 
-o

f-
W

ay
 

B
is

h
op

 M
u

se
u

m
 

20
21

 
A

he
ah

ea
. 

H
aw

ai
ia

n 
E

th
no

bo
ta

ny
 

O
nl

in
e 

D
at

ab
as

e.
 

A
va

ila
bl

e 
on

li
ne

 
at

 
ht

tp
:/

/d
at

a.
bi

sh
op

m
us

eu
m

.o
rg

/e
th

no
bo

ta
ny

db
/e

th
no

bo
ta

ny
.p

hp
?b

=
d&

ID
=

ah
ea

he
a 

C
la

rk
, M

at
th

ew
 R

., 
H

er
b

er
t 

P
oe

po
e,

 a
n

d 
R

ob
er

t 
B

. R
ec

h
tm

an
  

20
08

 
A

n 
A

rc
ha

eo
lo

gi
ca

l 
In

ve
nt

or
y 

Su
rv

ey
 o

f 
T

M
K

s:
 3

-9
-5

-0
21

:0
15

 a
nd

 3
-9

-5
-0

22
:0

01
, 

A
 R

ec
ht

m
an

 
 

C
la

rk
, M

at
th

ew
 R

., 
J.

 D
av

id
 N

el
so

n
, A

m
y 

L
. K

et
n

er
, A

sh
to

n
 D

ir
ck

s 
A

h
 S

am
, L

au
ry

l K
. 

Z
en

ob
i, 

an
d

 R
ob

er
t 

B
. R

ec
h

tm
an

 
20

13
 

A
n 

A
rc

ha
eo

lo
gi

ca
l 

In
ve

nt
or

y 
Su

rv
ey

 o
f 

T
M

K
: 

3-
9-

5-
 

C
la

rk
, M

at
th

ew
 R

., 
J.

 D
av

id
 N

el
so

n
 a

n
d

 R
ob

er
t 

B
. R

ec
h

tm
an

 
20

14
 

-o
f-

W
ay

 (
an

d 
P

or
ti

on
s 

of
 A

dj
ac

en
t 

P
ar

ce
ls

) 
fo

r 
th

e 

(3
) 

8-
1-

06
: 

06
2,

 0
74

, 1
88

; 
8-

1-
08

: 
00

3,
 0

04
, 0

05
, 0

20
, 0

21
; 

an
d 

8-
1-

09
: 

00
6,

 0
07

, 

 

C
ou

lt
er

, J
oh

n
 W

es
le

y 
   

   
19

31
 

P
op

ul
at

io
n 

an
d 

U
ti

li
za

ti
on

 o
f 

L
an

d 
an

d 
Se

a 
in

 H
aw

ai
i, 

18
53

. 
B

is
ho

p 
M

us
eu

m
 

B
ul

le
ti

n 
88

. B
is

ho
p 

M
us

eu
m

 P
re

ss
, H

on
ol

ul
u.

 

D
on

n
, J

oh
n

 M
. 

19
06

 
H

aw
ai

i T
er

ri
to

ry
 S

ur
ve

y 
m

ap
 o

f 
H

aw
ai

i 
Is

la
nd

 (
co

lo
ri

ze
d)

. R
eg

is
te

re
d 

M
ap

 2
06

0.
 

H
on

ol
ul

u.
 

D
or

ra
n

ce
, W

il
li

am
 H

. a
n

d
 F

ra
n

ci
s 

S
. M

or
ga

n
 

20
00

 
Su

ga
r 

Is
la

nd
s:

 T
he

 1
65

-
. 

M
ut

ua
l 

Pu
bl

is
hi

ng
, 

H
on

ol
ul

u.
 

E
ll

is
, W

ill
ia

m
 

19
63

 
H

is
to

ry
 a

nd
 T

ra
di

ti
on

s.
 A

dv
er

ti
si

ng
 P

ub
li

sh
in

g 
C

om
pa

ny
, H

on
ol

ul
u.

 



6 
 

R
ef

er
en

ce
s 

C
ite

d 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

17
6  

E
lw

el
l, 

M
ar

ge
, a

n
d 

D
en

n
is

 E
lw

el
l 

20
05

 
T

he
 

P
ar

ag
on

 
A

ge
nc

y,
 

O
ra

ng
e,

 
C

al
if

or
ni

a.
 

20
15

   
 I

m
ag

es
 o

f A
m

er
ic

a 
K

au
 D

is
tr

ic
t. 

A
rc

ad
ia

 P
ub

li
sh

in
g,

 C
ha

rl
es

to
n,

 S
ou

th
 C

ar
ol

in
a.

 

E
S

R
I 20

15
 

W
or

ld
 

Im
ag

er
y.

 
E

sr
i, 

R
ed

la
nd

s,
 

C
al

if
or

ni
a.

 
A

va
il

ab
le

 
on

li
ne

 
at

 
w

w
w

. 
ar

cg
is

on
li

ne
.c

om
/m

ap
s/

W
or

ld
_I

m
ag

er
y.

 

G
ia

m
b

el
lu

ca
, T

.W
., 

Q
. C

h
en

, A
.G

. F
ra

zi
er

, J
.P

. P
ri

ce
, Y

.-
L

. C
h

en
, P

.-
S

. C
h

u
, J

.K
. 

E
is

ch
ei

d
, a

nd
 D

.M
. D

el
p

ar
te

  
20

13
  

B
ul

le
ti

n 
of

 th
e 

A
m

er
ic

an
 M

et
eo

ro
lo

gi
ca

l S
oc

ie
ty

 
vo

lu
m

e 
94

, p
p.

 3
13

-3
16

, d
oi

: 
10

.1
17

5/
B

A
M

S-
D

-1
1-

00
22

8.
1.

 E
le

ct
ro

ni
c 

do
cu

m
en

t, 
ht

tp
:/

/r
ai

nf
al

l.g
eo

gr
ap

hy
.h

aw
ai

i.e
du

. 

H
am

m
at

t,
 H

al
le

tt
 H

. a
nd

 D
av

id
 W

. S
h

id
el

er
 

20
06

 
A

rc
ha

eo
lo

gi
ca

l 
L

it
er

at
ur

e 
R

ev
ie

w
 a

nd
 F

ie
ld

 C
he

ck
 S

tu
dy

 o
f 

Tw
o 

D
O

E
 S

ch
oo

ls
, 

-I
sl

an
d 

D
O

E
 C

es
sp

oo
l 

P
ro

je
ct

, 
T

M
K

: 
(3

) 
9-

6-
00

5:
00

8,
 0

39
; 

95
-0

09
:0

06
, 

01
5

 

H
an

d
y,

 E
.S

. C
ra

ig
h

ill
 a

nd
 E

li
za

b
et

h
 G

. H
an

d
y 

   
  

19
72

 
N

at
iv

e 
P

la
nt

er
s 

in
 O

ld
 H

aw
ai

i:
 T

he
ir

 L
if

e,
 L

or
e,

 a
nd

 E
nv

ir
on

m
en

t. 
B

is
ho

p 
M

us
eu

m
 

B
ul

le
ti

n 
23

3.
 B

is
ho

p 
M

us
eu

m
 P

re
ss

, H
on

ol
ul

u.
 

H
an

se
n

, V
io

le
t,

 a
n

d
 M

ar
io

n
 K

el
ly

 
19

72
 

. 
B

er
ni

ce
 P

. B
is

ho
p 

M
us

eu
m

 D
ep

ar
tm

en
t o

f 
A

nt
hr

op
ol

og
y,

 H
on

ol
ul

u.
  

H
au

n
, A

la
n

 E
. a

n
d

 D
av

e 
H

en
ry

 
20

05
 

A
rc

ha
eo

lo
gi

ca
l 

In
ve

nt
or

y 
Su

rv
ey

, 
T

M
K

: 
9-

5-
5:

01
7,

 0
18

 a
nd

 9
-6

-6
:0

04
, 

L
an

ds
 o

f 

 

 
19

90
 

H
aw

ai
ia

n 
Su

ga
r 

P
la

nt
er

s 
A

ss
oc

ia
ti

on
, 

P
la

nt
at

io
n 

A
rc

hi
ve

s,
 K

au
 S

ug
ar

 C
om

pa
ny

 
(H

ut
ch

in
so

n 
S

ug
ar

 P
la

nt
at

io
n 

C
om

pa
ny

) 
N

aa
le

hu
, H

aw
ai

i 
18

70
-1

95
1.

 A
cc

es
si

on
: 

84
-0

7.
 

 
20

14
 

T
ax

 M
ap

 K
ey

: 
(3

) 
9-

5-
H

on
ol

ul
u.

 

K
el

ly
, M

ar
io

n 
19

80
 

. 
B

er
ni

ce
 

P
. 

B
is

ho
p 

M
us

eu
m

 
D

ep
ar

tm
en

t o
f 

A
nt

hr
op

ol
og

y,
 H

on
ol

ul
u.

 

K
ah

n
, J

en
ni

fe
r 

G
., 

S
te

ve
n

 P
. L

u
n

d
b

la
d

, P
et

er
 R

. M
il

ls
, Y

vo
n

n
e 

C
h

an
, K

en
 L

on
gd

ec
k

er
, 

Y
os

ih
ik

o 
Si

n
ot

o 
20

16
 

H
aw

ai
ia

n 
Is

la
nd

s.
 A

si
an

 P
er

sp
ec

tiv
es

, 
V

ol
um

e 
55

, N
um

be
r 

2,
 2

01
6,

 p
p.

 1
84

-2
07

. 
 

6 
 

R
ef

er
en

ce
s 

C
ite

d 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

17
7  

K
in

g,
 J

am
es

 
17

84
 

A
 V

oy
ag

e 
of

 th
e 

P
ac

if
ic

 O
ce

an
. G

. N
ic

ol
 a

nd
 T

. C
ad

el
l, 

L
on

do
n.

 

L
aC

h
an

ce
, F

re
d,

 S
ar

ah
 W

il
k

in
so

n
, a

n
d

 H
al

le
tt

 H
. H

am
m

at
t 

20
17

 

T
M

K
: 

(3
) 

6-
4

 

M
cC

oy
, M

ar
k

 D
., 

P
et

er
 R

. M
il

ls
, S

te
ve

n
 L

un
db

la
d

, T
im

 R
ie

th
, J

en
ni

fe
r 

G
. K

ah
n,

 a
nd

 
R

ow
an

 G
ar

d
  

20
11

 
Jo

ur
na

l o
f A

rc
ha

eo
lo

gi
ca

l S
ci

en
ce

 3
8:

25
47

25
60

. 

M
en

zi
es

, A
rc

h
ib

al
d 

19
20

 
. W

.F
. W

il
so

n,
 e

di
to

r.
 N

ew
 F

re
ed

om
 P

re
ss

, H
on

ol
ul

u.
 

M
il

ls
, P

et
er

 M
., 

S
te

ve
n

 P
. L

un
d

b
la

d
, K

en
 H

on
, J

ad
el

yn
 J

. M
on

iz
 N

ak
am

u
ra

, E
li

za
b

et
h 

L
. K

ah
ah

an
e,

 A
ri

an
 D

ra
k

e-
R

au
e,

 T
an

ya
 M

. S
ou

za
, a

n
d

 R
ic

h
ar

d 
W

ei
1 

20
11

 
R

ea
pp

ra
is

in
g 

C
ra

ft
 S

pe
ci

al
is

at
io

n 
an

d 
E

xc
ha

ng
e 

in
 P

re
-

N
on

-d
es

tr
uc

ti
ve

 
S

ou
rc

in
g 

of
 

B
as

al
t 

A
dz

e 
D

eb
it

ag
e.

 
Jo

ur
na

l 
of

 
P

ac
if

ic
 

A
rc

ha
eo

lo
gy

, V
ol

um
e 

2,
 N

um
be

r 2
, 2

00
1,

 p
p.

 7
9-

92
.  

N
ew

 Z
ea

la
nd

 A
rc

ha
eo

lo
gi

ca
l 

A
ss

oc
ia

ti
on

, U
ni

ve
rs

it
y 

of
 O

ta
go

, N
ew

 Z
ea

la
nd

. 

M
on

sa
rr

at
, M

.S
. 

18
87

 
M

ap
 o

f K
au

 

 

M
u

ra
k

am
i, 

G
ai

l M
. 

20
20

 
A

na
ly

si
s 

of
 C

ha
rc

oa
l f

ro
m

 C
ul

tu
ra

l S
ur

ve
ys

 H
aw

ai
i P

U
A

A
 5

 P
ro

je
ct

, N
or

th
 K

on
a,

 
(3

)7
-5

-0
14

:0
01

 p
or

.)
. W

oo
d 

Id
en

ti
fi

ca
tio

n 
L

ab
or

at
or

y,
 In

te
rn

at
io

na
l 

A
rc

ha
eo

lo
gi

ca
l R

es
ea

rc
h 

In
st

it
ut

e,
 I

nc
., 

H
on

ol
ul

u.
 

P
u

k
u

i, 
M

ar
y 

K
aw

en
a,

 S
am

u
el

 H
. E

lb
er

t,
 a

nd
 E

st
he

r 
T

. M
oo

k
in

i 
19

74
 

P
la

ce
 N

am
es

 o
f H

aw
ai

i. 
R

ev
is

ed
 a

nd
 e

xp
an

de
d 

ed
it

io
n.

 U
ni

ve
rs

it
y 

of
 H

aw
ai

i P
re

ss
, 

H
on

ol
ul

u.
 

R
ec

h
tm

an
, R

ob
er

t 
B

. 
20

11
 

A
n 

A
rc

ha
eo

lo
gi

ca
l 

Su
rv

ey
 o

f 
TM

K
:3

-9
-5

-0
9:

00
3 

in
 C

om
pl

ia
nc

e 
w

it
h 

Se
ct

io
n 

10
6 

 
 

S
at

o,
 H

., 
W

ar
re

n 
Ik

ed
a,

 R
ob

er
t 

P
ae

th
, R

ic
h

ar
d

 S
m

yt
he

, a
nd

 M
in

or
u

 T
ak

eh
ir

o,
 J

r.
 

19
73

 
So

il
 

Su
rv

ey
 

of
 

th
e 

Is
la

nd
 

of
 

H
aw

ai
i, 

St
at

e 
of

 
H

aw
ai

i. 
U

.S
. 

D
ep

ar
tm

en
t 

of
 

A
gr

ic
ul

tu
re

, W
as

hi
ng

to
n,

 D
.C

. 

U
S

D
A

 (
U

.S
. D

ep
ar

tm
en

t 
of

 A
gr

ic
u

lt
u

re
) 

 
20

01
 

S
oi

l 
S

ur
ve

y 
G

eo
gr

ap
hi

c 
(S

SU
R

G
O

) 
da

ta
ba

se
. 

U
.S

. 
D

ep
ar

tm
en

t 
of

 A
gr

ic
ul

tu
re

, 
N

at
ur

al
 

R
es

ou
rc

es
 

C
on

se
rv

at
io

n 
S

er
vi

ce
. 

F
or

t 
W

or
th

, 
T

ex
as

. 
ht

tp
:/

/w
w

w
.n

cg
c.

nr
cs

.u
sd

a.
go

v/
pr

od
uc

ts
/d

at
as

et
s/

ss
ur

go
/. 



6 
 

R
ef

er
en

ce
s 

C
ite

d 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

17
8  

U
S

G
S

 (
U

.S
. G

eo
lo

gi
ca

l S
ur

ve
y)

 
19

21
 

N
aa

le
hu

 U
S

G
S

 7
.5

-m
in

ut
e 

se
ri

es
 t

op
og

ra
ph

ic
 q

ua
dr

an
gl

e.
 U

S
G

S
 I

nf
or

m
at

io
n 

S
er

vi
ce

s,
 D

en
ve

r,
 C

ol
or

ad
o.

 

19
62

 
N

aa
le

hu
 U

S
G

S
 7

.5
-m

in
ut

e 
se

ri
es

 t
op

og
ra

ph
ic

 q
ua

dr
an

gl
e.

 U
S

G
S

 I
nf

or
m

at
io

n 
S

er
vi

ce
s,

 D
en

ve
r,

 C
ol

or
ad

o.
 

19
78

 
U

S
G

S
 

O
rt

ho
ph

ot
oq

ua
d 

(A
er

ia
l 

ph
ot

og
ra

ph
),

 
P

ah
al

a 
Q

ua
dr

an
gl

e.
 

U
SG

S 
In

fo
rm

at
io

n 
S

er
vi

ce
s,

 D
en

ve
r,

 C
ol

or
ad

o.
 

19
95

 
N

aa
le

hu
, 

 U
S

G
S

 7
.5

-m
in

ut
e 

se
ri

es
 t

op
og

ra
ph

ic
 q

ua
dr

an
gl

e.
 U

S
G

S
 I

nf
or

m
at

io
n 

S
er

vi
ce

s,
 D

en
ve

r,
 C

ol
or

ad
o.

 

Y
u

ch
a,

 T
re

vo
r 

an
d

 H
al

le
tt

 H
. H

am
m

at
t 

20
17

 

A
dm

in
is

tr
at

io
n/

C
en

tr
al

 
F

ed
er

al
 

L
an

ds
 

H
ig

hw
ay

 
D

iv
is

io
n 

(F
H

W
A

/C
F

LH
D

) 
C

on
tr

ac
t 

D
T

F
H

68
-1

3-
R

-0
00

27
 T

M
K

s:
 (

3)
 9

-5
-0

19
:0

11
, 

01
6,

 0
24

, 
03

5 
po

r.
, 

9-
5-

02
7:

02
0 

po
r.

, 
an

d 
9-

5-
01

9,
 9

-5
-

R
ig

ht
-o

f-
W

ay
 

 
20

20
 

. E
le

ct
ro

ni
c 

do
cu

m
en

t, 
ht

tp
:/

/w
ai

ho
na

.c
om

. 

 

6 
 

A
pp

en
di

x 
A

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

17
9  

A
pp

en
di

x 
A

   
 

 
P

ro
je

ct
 T

M
K

: 
(3

) 
O

w
n

er
 

P
ar

ce
l 

A
cr

ea
ge

 
A

cr
ea

ge
 P

or
ti

on
 in

 
P

ro
je

ct
 A

re
a 

9-
5-

00
7:

01
6 

A
la

 K
ah

ak
ai

 T
ra

il 
A

ss
oc

ia
ti

on
 

2,
31

7.
84

4*
 

30
.8

05
**

 

9-
5-

00
8:

03
3 

 
2.

28
 

1.
13

6 
9-

5-
00

8:
04

5 
D

W
D

 &
 T

H
D

 F
am

il
y 

T
ru

st
 

37
.5

55
 

0.
48

7 
9-

5-
00

8:
04

8 
K

ua
hi

w
i C

on
tr

ac
to

rs
 I

nc
. 

12
.2

66
 

2.
01

9 
9-

5-
01

0:
00

1 
K

ua
hi

w
i C

on
tr

ac
to

rs
 I

nc
. 

20
4.

13
 

1.
42

4 
9-

5-
01

0:
03

0 
K

ua
hi

w
i C

on
tr

ac
to

rs
 I

nc
. 

1.
30

 
0.

08
 

9-
5-

02
1 

R
oa

d 
(S

ta
te

) 
- 

0.
06

7 
9-

5-
02

1:
01

5 
T

O
T

 T
ru

st
 

15
.9

7 
1.

37
 

9-
5-

02
1:

02
0 

S
ta

te
 

- 
0.

01
4 

9-
5-

02
2:

00
1 

K
au

 V
al

le
y 

L
L

C
 

26
.4

6 
3.

60
1 

9-
5-

02
4 

R
oa

d 
(C

ou
nt

y)
 

- 
3.

88
2 

9-
5-

02
4:

00
1 

Je
rr

y 
Y

uk
io

 E
ga

m
i 

0.
30

 
0.

30
1 

9-
5-

02
4:

00
9 

M
il

dr
ed

 A
nd

ra
de

  
0.

29
1 

0.
06

8 
9-

5-
02

4:
01

0 
T

in
a 

E
dm

un
ds

 
0.

33
 

0.
33

3 
9-

5-
02

4:
01

1 
 

0.
24

 
0.

23
8 

9-
5-

02
4:

06
9 

K
ua

hi
w

i C
on

tr
ac

to
rs

 I
nc

. 
0.

12
8 

0.
12

4 
9-

5-
02

4:
07

6 
R

ic
ha

rd
 O

ba
 

0.
42

3 
0.

07
7 

9-
5-

02
4:

07
7 

Ja
m

es
 M

an
oh

a 
0.

39
8 

0.
07

1 
9-

5-
02

5 
R

oa
d 

(C
ou

nt
y)

 
- 

0.
71

8 
9-

5-
02

5:
00

2 
C

ou
nt

y 
of

 
 

3.
09

 
0.

24
 

9-
5-

02
5:

03
9 

 
0.

88
 

0.
32

9 
9-

5-
02

6 
R

oa
d 

(C
ou

nt
y)

 
- 

2.
24

8 

ex
ec

ut
ed

 G
ra

nt
 o

f C
on

se
rv

at
io

n 
E

as
em

en
t b

et
w

ee
n 

A
la

 K
ah

ak
ai

 T
ra

il
s 

A
ss

oc
ia

tio
n 

an
d 

th
e 

C
ou

nt
y 

da
te

d 
16

 D
ec

em
be

r 
20

19
 

**
F

or
 

th
e 

pu
rp

os
e 

of
 

th
is

 
ar

ch
ae

ol
og

ic
al

 
st

ud
y,

 
th

is
 

ac
re

ag
e 

is
 

sl
ig

ht
ly

 
la

rg
er

 
th

an
 

th
e 

di
sp

os
al

 f
ac

il
it

y 
du

e 
to

 p
ro

je
ct

 b
ou

nd
ar

y 
sm

oo
th

in
g 

in
 G

IS



6 
 

A
pp

en
di

x 
B

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

18
0  

A
pp

en
di

x 
B

   
 

 

 

6 
 

A
pp

en
di

x 
B

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

18
1  



K
A

H
IL

IP
A

L
IN

U
I 6

 
 

A
pp

en
di

x 
C

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

18
2  

A
pp

en
di

x 
C

   
 

 

K
A

H
IL

IP
A

L
IN

U
I 6

 
 

A
pp

en
di

x 
C

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

18
3  



6 
 

A
pp

en
di

x 
D

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

18
4  

A
pp

en
di

x 
D

   
 

 

 

6 
 

A
pp

en
di

x 
D

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

18
5  



6 
 

A
pp

en
di

x 
E

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

18
6  

A
pp

en
di

x 
E

   
 

 

6 
 

A
pp

en
di

x 
E

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

18
7  



6 
 

A
pp

en
di

x 
E

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

18
8  

6 
 

A
pp

en
di

x 
E

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

18
9  



6 
 

A
pp

en
di

x 
E

 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

19
0  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

19
1  

A
pp

en
di

x 
F

   
 

 

 



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

19
2  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

19
3  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

19
4  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

19
5  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

19
6  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

19
7  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

19
8  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

19
9  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

20
0  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

20
1  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

20
2  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

20
3  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

20
4  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

20
5  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

20
6  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

20
7  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

20
8  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

20
9  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

21
0  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

21
1  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

21
2  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

21
3  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

21
4  

 

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

21
5  

 



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

21
6  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

21
7  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

21
8  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

21
9  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

22
0  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

22
1  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

22
2  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

22
3  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

22
4  

 

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

22
5  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

22
6  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

22
7  



6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

22
8  

6 
 

A
pp

en
di

x 
F 

C
es

sp
oo

l C
lo

su
re

 
 

T
M

K
s:

 m
ul

tip
le

 
 

22
9  

 

 



6 
 

 
 

 
   

   
   

   
  A

pp
en

di
x 

G
 

C
es

sp
oo

l C
lo

su
re

 
Is

la
nd

 

T
M

K
s:

 m
ul

tip
le

 
 

23
0 

 

A
pp

en
di

x 
G

   
 

 

 

6 
 

 
 

 
   

   
   

   
  A

pp
en

di
x 

G
 

C
es

sp
oo

l C
lo

su
re

 
Is

la
nd

 

T
M

K
s:

 m
ul

tip
le

 
 

23
1 

  



6 
 

 
 

 
   

   
   

   
  A

pp
en

di
x 

G
 

C
es

sp
oo

l C
lo

su
re

 
Is

la
nd

 

T
M

K
s:

 m
ul

tip
le

 
 

23
2 

 

 

6 
 

 
 

 
   

   
   

   
  A

pp
en

di
x 

G
 

C
es

sp
oo

l C
lo

su
re

 
Is

la
nd

 

T
M

K
s:

 m
ul

tip
le

 
 

23
3 

 

 



6 
 

 
 

 
   

   
   

   
  A

pp
en

di
x 

G
 

C
es

sp
oo

l C
lo

su
re

 
Is

la
nd

 

T
M

K
s:

 m
ul

tip
le

 
 

23
4 

 

 

6 
 

 
 

 
   

   
   

   
  A

pp
en

di
x 

G
 

C
es

sp
oo

l C
lo

su
re

 
Is

la
nd

 

T
M

K
s:

 m
ul

tip
le

 
 

23
5 

 

 



6 
 

 
 

 
   

   
   

   
  A

pp
en

di
x 

G
 

C
es

sp
oo

l C
lo

su
re

 
Is

la
nd

 

T
M

K
s:

 m
ul

tip
le

 
 

23
6 

 

 

6 
 

 
 

 
   

   
   

   
  A

pp
en

di
x 

G
 

C
es

sp
oo

l C
lo

su
re

 
Is

la
nd

 

T
M

K
s:

 m
ul

tip
le

 
 

23
7 

 

 



6 
 

 
 

 
   

   
   

   
  A

pp
en

di
x 

G
 

C
es

sp
oo

l C
lo

su
re

 
Is

la
nd

 

T
M

K
s:

 m
ul

tip
le

 
 

23
8 

 

 



APPENDIX F: 
Section 106 Consultation 
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APPENDIX G: 
Early Consultation Package

Comment and Response Letters









 

1907 S. Beretania Street, Suite 400 • Honolulu, Hawaii • 96826 • (808) 946-2277 
 

 
10345-05 
September 8, 2024 

 
 
 

Mr. Gordan Wood  
Department of Accounting and General Services 
State of Hawaii 
P.O. Box 119 
Honolulu, HI 96810-0119 
 
Subject: Environmental Assessment Early Consultation for the 

Na’alehu Large Capacity Cesspools Closure  
Nāʻālehu, Hawaiʽi Island, Hawai‘i 

 
Dear Mr. Wood: 
 
Thank you for your letter dated April 12, 2024, regarding the regarding the subject Early Consultation Package for 
for the Na’alehu Large Capacity Cesspool Closure Project on the Island of Hawai’i. We acknowledge your 
comments and they have been considered in the preparation of the Draft EA with regard to meeting content 
requirements prescribed in Hawai‘i Administrative Rules, Title 11, Chapter 200.1, Section 18. A record of your 
comments, along with this response, have been produced and are appended to the Draft EA in Appendix G. 
 
We acknowledge your comments and note that the Proposed wastewater treatment measures shall include means 
and methods for odor control.  As described in Section 2.1.1 of the Draft EA / EID, Alternative 1 shall include a 
preliminary treatment method which is intended to minimize potential orders as well as an odor control system 
which shall further filter odorous air.  
 
Please note that the Draft EA has been published and made available for review and comment in the current issue 
of the State of Hawaiʽi’s Environmental Review Program’s (ERP) The Environmental Notice. 

 
We appreciate your participation in the EA review process.  
  
Sincerely, 

 
Keola Cheng 
Director - Planning 
 
cc:    Mr. Mark Grant, Wastewater Division Project Coordinator 
 



           
 

JOSH GREEN, M.D. 
GOVERNOR |  

SYLVIA LUKE 
LIEUTENANT GOVERNOR |  

 

DAWN N. S. CHANG 
 CHAIRPERSON 

BOARD OF LAND AND NATURAL RESOURCES
COMMISSION ON WATER RESOURCE 

MANAGEMENT
 

 

 
DEPARTMENT OF LAND AND NATURAL RESOURCES  

 
LAND DIVISION 

 
P.O. BOX 621 

HONOLULU, HAWAII  96809 
 

 
 
 

 
 
 

 
April 26, 2024 

 
 
 
 
 
Wilson Okamoto Corporation 
Attn:  Mr. Keola Cheng         via email:  publiccomment@wilsonokamoto.com  
Director of Planning 
1907 South Beretania Street, Suite 400  
Honolulu, Hawaii  96826 
 
Dear Mr. Cheng: 
 
 

SUBJECT: Environmental Information Document and Environmental Assessment 
Consultation Package for the 
Closure located at ,  Island of Hawaii; Various TMKs, 
on behalf of County of Hawaii, Department of Environmental Management 

 
 Thank you for the opportunity to review and comment on the subject matter.  The Land 
Division of the Department of Land and Natural Resources (DLNR) distributed or made available 
a copy of your request pertaining to the subject matter to DLNR's Divisions for their review and 
comments. 
 
 At this time, enclosed are comments from the Land Division-Hawaii District on the subject 
matter.  Should you have any questions, please feel free to contact Darlene Nakamura at (808) 
587-0417 or email:  darlene.k.nakamura@hawaii.gov.  Thank you. 
 
      Sincerely, 
 
 
 
 
      Russell Y. Tsuji 

     Land Administrator 
 
Enclosure 
cc: Central Files 
 
 



April 19, 2024
Land Division
Gordon Heit

cnakadk
Highlight



 

1907 S. Beretania Street, Suite 400 • Honolulu, Hawaii • 96826 • (808) 946-2277 
 

 
10345-05 
September 8, 2024 

 
 
 

Mr. Gordan Heit 
Department of Land and Natural Resources Land Division  
State of Hawaii 
P.O. Box 621 
Honolulu, HI 96809 
 
Subject: Environmental Assessment Early Consultation for the 

Na’alehu Large Capacity Cesspools Closure  
Nāʻālehu, Hawaiʽi Island, Hawai‘i 

 
Dear Mr. Heit: 
 
Thank you for your letter dated April 2, 2024, regarding the regarding the subject Early Consultation Package for 
for the Na’alehu Large Capacity Cesspool Closure Project on the Island of Hawai’i. We acknowledge that the 
Department of Land and Natural Resources Land Division does not have any comments or objections. A record of 
your comments, along with this response, have been produced and are appended to the Draft EA in Appendix G. 
 
Please note that the Draft EA has been published and made available for review and comment in the current issue 
of the State of Hawaiʽi’s Environmental Review Program’s (ERP) The Environmental Notice. 

 
We appreciate your participation in the EA review process.  
  
Sincerely, 

 
Keola Cheng 
Director - Planning 
 
cc:  Mr. Mark Grant, Wastewater Division Project Coordinator 
 

 
 
 
 
 
 
  



           
 

JOSH GREEN, M.D. 
GOVERNOR |  

SYLVIA LUKE 
LIEUTENANT GOVERNOR |  

 

DAWN N. S. CHANG 
 CHAIRPERSON 

BOARD OF LAND AND NATURAL RESOURCES
COMMISSION ON WATER RESOURCE 

MANAGEMENT
 

 

 
DEPARTMENT OF LAND AND NATURAL RESOURCES  

 
LAND DIVISION 

 
P.O. BOX 621 

HONOLULU, HAWAII  96809 
 

 
 
 

 
 
 

 
May 13, 2024 

 
 
 
 
 
Wilson Okamoto Corporation 
Attn:  Mr. Keola Cheng         via email:  publiccomment@wilsonokamoto.com  
Director of Planning 
1907 South Beretania Street, Suite 400  
Honolulu, Hawaii  96826 
 
Dear Mr. Cheng: 
 
 

SUBJECT: Environmental Information Document and Environmental Assessment 
Consultation Package for the 
Closure located at ,  Island of Hawaii; Various TMKs, 
on behalf of County of Hawaii, Department of Environmental Management 

 
 Thank you for the opportunity to review and comment on the subject matter.  In addition 
to our previous comments dated April 26, 2024, enclosed are comments from the Division of 
Forestry & Wildlife on the subject matter.  Should you have any questions, please feel free to 
contact Darlene Nakamura at (808) 587-0417 or email:  darlene.k.nakamura@hawaii.gov.  Thank 
you. 
 
      Sincerely, 
 
 
 
 
      Russell Y. Tsuji 

     Land Administrator 
 
Enclosure 
cc: Central Files 
 
 



JOSH GREEN, M.D. 
GOVERNOR | 

SYLVIA LUKE 
LIEUTENANT GOVERNOR | 

DAWN N. S. CHANG
 CHAIRPERSON 

BOARD OF LAND AND NATURAL RESOURCES
COMMISSION ON WATER RESOURCE 

MANAGEMENT

DEPARTMENT OF LAND AND NATURAL RESOURCES 

LAND DIVISION 

P.O. BOX 621 
HONOLULU, HAWAII  96809 

April 2, 2024

MEMORANDUM 

FROM: DLNR Agencies:
 Div. of Aquatic Resources 

     Div. of Boating & Ocean Recreation  
 X Engineering Division (DLNR.ENGR@hawaii.gov)  
 X Div. of Forestry & Wildlife (rubyrosa.t.terrago@hawaii.gov) 

 Div. of State Parks 
 X Commission on Water Resource Management (DLNR.CWRM@hawaii.gov) 
     Office of Conservation & Coastal Lands 
 X Land Division  Hawaii District (gordon.c.heit@hawaii.gov)  
 X Aha Moku Advisory Committee (leimana.k.damate@hawaii.gov) 

TO: Russell Y. Tsuji, Land Administrator 
SUBJECT: Environmental Information Document and Environmental Assessment 

Consultation Package for the 
LOCATION: ,  Island of Hawaii; Various TMKs 
APPLICANT: Wilson Okamoto Corporation on behalf of County of Hawaii, Department of 

Environmental Management 

Transmitted for your review and comment is information on the above-referenced subject 
matter.  Please submit comments by April 26, 2024.

If no response is received by the above date, we will assume your agency has no 
comments.  Should you have any questions about this request, please contact Darlene Nakamura 
at darlene.k.nakamura@hawaii.gov.  Thank you. 

BRIEF COMMENTS: (  ) We have no objections. 

(  ) We have no comments. 

(  ) We have no additional comments. 

(  ) Comments are included/attached. 

Signed: 

Print Name: 

Division: 

Date: 

Attachments 
cc: Central Files 

Lindsey Nietmann, Acting Wildlife Prog. Mgr.

Division of Forestry and Wildlife

Div. of Forestry & Wildlife 



DIVISION OF FORESTRY AND WILDLIFE
1151 PUNCHBOWL STREET, ROOM 325

HONOLULU, HAWAII 96813

JOSH 
GOVERNOR | 

LIEUTENANT GOVERNOR | 

CHAIRPERSON
BOARD OF LAND AND NATURAL RESOURCES

COMMISSION ON WATER RESOURCE 
MANAGEMENT

FIRST DEPUTY

DEAN D. UYENO
ACTING DEPUTY DIRECTOR - WATER

AQUATIC RESOURCES
BOATING AND OCEAN RECREATION

BUREAU OF CONVEYANCES
COMMISSION ON WATER RESOURCE 

MANAGEMENT
CONSERVATION AND COASTAL LANDS

CONSERVATION AND RESOURCES 
ENFORCEMENT
ENGINEERING

FORESTRY AND WILDLIFE
HISTORIC PRESERVATION

KAHOOLAWE ISLAND RESERVE COMMISSION
LAND

STATE PARKS

May 8, 2024
Log no. 4502

TO: RUSSEL Y. TSUJI, Administrator
Land Division

LINDSEY NIETMANN, Acting Wildlife Program Manager
Division of Forestry and Wildlife

Environmental Information Document and Environmental Assessment 
Consultation Package for the Na’alehu Large Capacity Cesspool Closure on 
Hawai’i Island

The Department of Land and Natural Resources, Division of Forestry and Wildlife (DOFAW) 
has received your request for consultation regarding the Environmental Information Document 
and Environmental Assessment Consultation Package for the Na’alehu Large Capacity 
Cesspool Closure in the Ka’u District on the Island of Hawai’i. The proposed project involves 
the construction of facilities which would allow the County to close the three Large Capacity 
Cesspools (LCC). The proposed project area includes approximately 204 discrete tax parcels 
(in whole or in part) and portions of multiple County of Hawai’i roadways in Na’alehu. The four 
alternatives include a package plant with a newly constructed sewer collection system in the 
Na’alehu community, a package plant utilizing the existing 80-year-old collection system, 
construction of an individual wastewater system (IWS) in which the county maintains the IWS, 
or construction of an IWS in which the individual homeowner maintains the IWS. By selecting 
one of these alternatives, it will allow the county to close the LCCs and provide a new SDWA 
compliant solution for handling wastewater generated by the Na’alehu Community. 

Lasiurus cinereus semotus) could 
potentially occur at or in the vicinity of the project and may roost in nearby trees.  Any required 
site clearing should be timed to avoid disturbance to bats during their birthing and pup rearing 
season (June 1 through September 15).  During this period woody plants greater than 15 feet 
(4.6 meters) tall should not be disturbed, removed, or trimmed.  Barbed wire should also be 
avoided in any construction as bats can become ensnared and killed by such fencing material 
during flight.

Artificial lighting can adversely impact seabirds that may pass through the area at night by 
causing them to become disoriented.  This disorientation can result in their collision with 



manmade structures or the grounding of birds.  For nighttime work that might be required, 
DOFAW recommends that all lights used be fully shielded to minimize the attraction of 
seabirds.  Nighttime work that requires outdoor lighting should be avoided during the seabird 
fledging season, from September 15 through December 15, when young seabirds make their 
maiden voyage to sea.   
 
If nighttime construction is required during the seabird fledgling season (September 15 to 
December 15), we recommend that a qualified biologist be present at the project site to 
monitor and assess the risk of seabirds being attracted or grounded due to the lighting.  If 
seabirds are seen circling around the area, lights should then be turned off.  If a downed 
seabird is detected, please follow DOFAW’s recommended response protocol by visiting 
https://dlnr.hawaii.gov/wildlife/seabird-fallout-season/.     
 
Permanent lighting also poses a risk of seabird attraction, and as such should be minimized or 
eliminated to protect seabird flyways and preserve the night sky.  For illustrations and 
guidance related to seabird-friendly light styles that also protect seabirds and the dark starry 
skies of Hawai‘i please visit https://dlnr.hawaii.gov/wildlife/files/2016/03/DOC439.pdf. 
 
State- Himantopus mexicanus knudseni)

Fulica alai Branta sandvicensis) 
could potentially occur at or in the vicinity of the proposed project site.  It is against State law to 
harm or harass these species.  If any of these species are present during construction, all 
activities within 100 feet (30 meters) should cease and the bird or birds should not be 
approached.  Work may continue after the bird or birds leave the area of their own accord.  If a 
nest is discovered at any point, please contact the Hawai’i Branch DOFAW Office at (808) 974-
4221 and establish a buffer zone around the nest.   
 
DOFAW is concerned about the wastewater treatment facility attracting vulnerable birds to 
areas that may host nonnative predators such as cats, rodents, and mongooses.  We therefore 
recommend taking action to minimize predator presence, i.e., remove cats, place bait stations 
for rodents and mongoose, and provide covered trash receptacles. Implementing additional 

The endemic pueo or Hawaiian Short-Eared Owl (Asio flammeus sandwichensis) could 
potentially nest in the project area. Pueo nest on the ground and active nests have been found 
year-round. Before any potential vegetative alteration, especially ground-based disturbance, 
we recommend that line transect surveys are conducted during crepuscular hours through the 
project area. If a pueo nest is discovered, a minimum buffer distance of 100 meters from the 
nest should be established until chicks are capable of flight. 

 

 

 

 

 

 



The State listed ‘io or Hawaiian Hawk (Buteo solitarius) may occur in the project vicinity. Prior 
to undertaking vegetation clearing, DOFAW recommends that pre-construction surveys of the 
area be conducted by a qualified biologist following appropriate survey methods (Gorressen et 
al., 2008) to ensure no Hawaiian Hawk nests are present, which may occur during the 
breeding season from March to September. The survey should be conducted at least 10 days 

feet) should be established around it where no construction shall occur until the chick or chicks 
have fledged, or the nest is abandoned and DOFAW staff should be immediately notified. If 
adult individuals are detected in the area during construction, all activities within 30 meters 
(100 feet) of the bird should cease. Work may continue when the bird has left the area on its 
own.

DOFAW recommends using native plant species for landscaping that are appropriate for the 
area; i.e., plants for which climate conditions are suitable for them to thrive, plants that 
historically occurred there, etc.  Please do not plant invasive species.  DOFAW also 
recommends referring to www.plantpono.org for guidance on the selection and evaluation of 
landscaping plants and to determine the potential invasiveness of plants proposed for use in 
the project.   

DOFAW recommends minimizing the movement of plant or soil material between worksites.  

vertebrate and invertebrate pests (e.g., Little Fire Ants, Coqui Frogs, etc.), or invasive plant 
parts (e.g., African Tulip, Octopus Tree, Trumpet Tree, etc.) that could harm our native species 
and ecosystems.  We recommend consulting the Big Island Invasive Species Committee 
(BIISC) at (808) 933-3340 to help plan, design, and construct the project, learn of any high-risk 
invasive species in the area, and ways to mitigate their spread.  All equipment, materials, and 
personnel should be cleaned of excess soil and debris to minimize the risk of spreading 
invasive species.

The invasive Coconut Rhinoceros Beetle (CRB) or Oryctes rhinoceros is found on the islands 

Agriculture (HDOA) approved Plant Quarantine Interim Rule 22-1.  This rule restricts the 
movement of CRB-
the Quarantine Area. Regulated material (host material or host plants) is considered a risk for 
potential CRB infestation.  Host material for the beetle specifically includes a) entire dead 
trees, b) mulch, compost, trimmings, fruit and vegetative scraps, and c) decaying stumps.  
CRB host plants include the live palm plants in the following genera: Washingtonia, Livistona, 
and Pritchardia (all commonly known as fan palms), Cocos (coconut palms), Phoenix (date 
palms), and Roystonea (royal palms).  When such material or these specific plants are moved 
there is a risk of spreading CRB because they may contain CRB in any life stage.  For more 
information regarding CRB, please visit https://dlnr.hawaii.gov/hisc/info/invasive-species-
profiles/coconut-rhinoceros-beetle/.    

 

 

Gorresen, P. M., R. J. Camp, J. L. Klavitter, and T. K. Pratt. 2008. Abundance, distribution and population trend of the 
Hawaiian Hawk: 1998-2007. Hawai`i Cooperative Studies Unit Technical Report HCSU-009. University of Hawai`i at Hilo. 
53 pp., incl. 8 figures, 3 tables & 1 appendix.  



We recommend that Best Management Practices are employed during and after construction 
to contain any soils and sediment with the purpose of preventing damage to near-shore waters 
and marine ecosystems. 

We appreciate your efforts to work with our office for the conservation of our native species.
These comments are general guidelines and should not be considered comprehensive for this 
site or project.  It is the responsibility of the applicant to do their own due diligence to avoid any 
negative environmental impacts. Should the scope of the project change significantly, or 
should it become apparent that threatened or endangered species may be impacted, please 
contact our staff as soon as possible. If you have any questions, please contact Katherine 
Cullison, Protected Species Habitat Conservation Planning Coordinator at 
katherine.cullison@hawaii.gov.

Sincerely,

LINDSEY NIETMANN
Acting Wildlife Program Manager



 

 
 

1907 S. Beretania Street, Suite 400 • Honolulu, Hawaii • 96826 • (808) 946-2277 
 

 
10345-05 
September 8, 2024 
 
 
 
Ms. Lindsey Nietmann 
Department of Land and Natural Resources Division of Forestry and Wildlife 
State of Hawaii 
1151 Punchbowl Street, Room 325 
Honolulu, HI 96813 
 
 
  
Subject: Environmental Assessment Early Consultation for the 

Na’alehu Large Capacity Cesspools Closure  
Nāʻālehu, Hawaiʽi Island, Hawai‘i 

Dear Ms. Nietmann: 

Thank you for your letter dated May 8, 2024 regarding the Early Consultation Environmental Assessment for 
the Na’alehu Large Capacity Cesspool Closure Project on the Island of Hawai’i. We acknowledge your 
comments and they have been considered in the preparation of the Draft EA with regard to meeting content 
requirements prescribed in Hawai‘i Administrative Rules, Title 11, Chapter 200.1, Section 18. A record of 
your comments, along with this response, have been produced and are appended to the Draft EA in Appendix 
G. 

We acknowledge your comments and note that a Natural Resource Assessment has been completed for the 
project area. The results of the assessment and best management practices are described in Section 4.6 of the 
Draft EA.  

Please note that the Draft EA has been published and made available for review, and comment in the current 
issue of the State of Hawaiʽi’s Environmental Review Program’s (ERP) The Environmental Notice. We 
appreciate your participation in the EA review process.   

  
Sincerely, 

 
Keola Cheng 
Director - Planning 
 
cc:    Mr. Mark Grant, Wastewater Division Project Coordinator 



 

 

 
    CUST 3-3-1 

   H-W/G 
 
 
 

April 11, 2024 
 
 
Wilson Okamoto Corporation 
1907 South Beretania Street, Suite 400 
Honolulu, HI  96826 
Attention: Mr. Keola Cheng 
 
To Whom It May Concern: 
 
 SUBJECT:  Draft Environmental Information Document (EID)/ 
  Environmental Assessment (EA) 
  Nāʻālehu Large Capacity Cesspool (LCC) 
  Nāʻālehu, Hawaiʻi Island, Hawaiʻi 
  Tax Map Key: 9-5-xxx:various  
   
Thank you for the opportunity to comment on the subject’s Draft Environmental Information 
Document (EID) and Environmental Assessment (EA).  Hawaiian Electric will be able to provide 
electrical service to the proposed development in Nāʻālehu.  A detailed analysis will be performed 
after the receipt of the consultant’s detailed design drawings and estimated load.  The following is 
a summary of our comments: 
 

1. Generation capacity – As of January 2024, Hawaiian Electric’s current system peak 
load is 187.3MW-net and our total firm generation system capability is 261.4MW-net.   

 
2. Electrical Substation - The area is served by our existing Punaluʻu and South Point 

Substations and a 12,470 volt overhead distribution along Mamalahoa Highway and in 
surroundings areas. The capacity of our existing substation may be adequate to serve 
the anticipated load. 

 
3. Off-Site Electrical Distribution System – The existing off-site 12,470 volt distribution 

system may not be adequate to serve the some of the proposed alternatives for this 
project. 

 
5. On-Site Electrical Distribution System – On-site distribution line extensions and 

easements may be required on the developer’s property to serve the anticipated 
load.   

 
After the development’s detailed loading and civil plans are submitted, Hawaiian Electric will 
prepare a firm cost to provide electrical power to this development.      
 
Hawaiian Electric recommends energy efficient and conservation measures to reduce the 
maximum electrical demand and energy consumption.  The developer may call Hawaiʻi Energy 
at (808) 537-5577 for questions or details on available programs.  
 



Nāʻālehu LCC 
Page 2 
April 11, 2024 
 
 

 

It is encouraged that the developer’s electrical consultant open a pre-service request with 
Hawaiian Electric via our link to our Interconnection Tool as soon as practicable to ensure timely 
electrical facility installation.  For more information and instructions here is the link to our website:  
Electrical Services > Builder, Developers & Contractors.   
 
If you have any questions, please contact (808) 969-0311 or email us at 
CI@hawaiianelectric.com. 
 

 
 
     Me ke aloha pumehana, 
 
 
 
     Shelley Doctor 
     shelley.doctor@hawaiianelectric.com 

Designer III 
Transmission and Distribution Engineering 

 
 
 
 
 
 
 
 
email: D. Demichelis 

 
 
 
 
 
 

https://forms.hawaiianelectric.com/home?cid
https://www.hawaiianelectric.com/electrical-services/builders-developers-and-contractors/
mailto:CI@hawaiianelectric.com
mailto:shelley.doctor@hawaiianelectric.com


 

1907 S. Beretania Street, Suite 400 • Honolulu, Hawaii • 96826 • (808) 946-2277 
 

 
10345-05 
September 8, 2024 

 
 
 

Ms. Shelley Doctor   
Planner III 
Hawaiian Electric 
74-5519 Kaiwi Street 
Kailua-Kona, HI 96740 
 
Subject: Environmental Assessment Early Consultation for the 

Na’alehu Large Capacity Cesspools Closure  
Nāʻālehu, Hawaiʽi Island, Hawai‘i 

 
Dear Ms. Doctor: 

Thank you for your letter dated April 11, 2024, regarding the Early Consultation Environmental Assessment (EA) 
for the Nāʻālehu Large Capacity Cesspool (LCC) Closure Project on the Island of Hawaiʻi. We appreciate your 
input on the project's electrical service needs. 

We acknowledge your comments and have carefully considered them in the preparation of the Draft 
Environmental Assessment (EA). A record of your comments, along with this response, have been produced and 
are appended to the Draft EA in Appendix G. 

Please note that the Draft EA has been published and made available for review and comment in the current issue 
of the State of Hawaiʽi’s Environmental Review Program’s (ERP) The Environmental Notice. 
 
 
We appreciate your participation in the EA review process.  
  
Sincerely, 

 
Keola Cheng 
Director - Planning 
 
cc:    Mr. Mark Grant, Wastewater Division Project Coordinator 
 





 

1907 S. Beretania Street, Suite 400 • Honolulu, Hawaii • 96826 • (808) 946-2277 
 

 
10345-05 
September 8, 2024 

 
 
 

Mr. Benjamin Moszkowicz 
Hawaii Police Department 
State of Hawaii 
349 Kapi’olani Street 
Hilo, HI 96720-2389 
 
Subject: Environmental Assessment Early Consultation for the 

Na’alehu Large Capacity Cesspools Closure  
Nāʻālehu, Hawaiʽi Island, Hawai‘i 

 
Dear Mr. Moszkowicz: 
 
Thank you for your letter dated April 10, 2024, regarding the regarding the subject Early Consultation Package for 
the Na’alehu Large Capacity Cesspool Closure Project on the Island of Hawai’i. We acknowledge that the County 
of Hawaiʻi Police Department does not have any comments at this time. A record of your comments, along with 
this response, have been produced and are appended to the Draft EA in Appendix G. 
 
Please note that the Draft EA has been published and made available for review and comment in the current issue 
of the State of Hawaiʽi’s Environmental Review Program’s (ERP) The Environmental Notice. 

 
We appreciate your participation in the EA review process.  
  
Sincerely, 

 
Keola Cheng 
Director - Planning 
 
cc:    Mr. Mark Grant, Wastewater Division Project Coordinator 
 



 

 JOSH GREEN, M.D.
GOVERNOR

SYLVIA LUKE
LT. GOVERNOR

MARY ALICE EVANS
 DIRECTOR

        
                       

STATE OF  
OFFICE OF PLANNING  
& SUSTAINABLE DEVELOPMENT 

 235 South Beretania Street, 6th Floor, Honolulu,  96813 
Mailing Address:  P.O. Box 2359, Honolulu,  96804 

 Telephone: (808) 587-2846
 Fax: (808) 587-2824
 Web:  https://planning.hawaii.gov/

DTS202404030917NA 
 

April 24, 2024 
 
 

Mr. Keola Cheng 
Planning Director 
Wilson Okamoto Corporation 
1907 South Beretania Street, Suite 400 
Honolulu, Hawai i 96826 
  
 
Dear Mr. Cheng: 
 
Subject: Environmental Information Document and Environmental Assessment 

Early Consultation for N lehu Large Capacity Cesspool Closure 
Project, , ,   

 
The Office of Planning and Sustainable Development (OPSD) is in receipt of your 
early consultation request, received April 3, 2024, on the preparation of an 
Environmental Information Document (EID) and Environmental Assessment 
(EA), for the proposed hu Large Capacity Cesspool (LCC) Closure Project, 
located in the Ka  District on the island of . 

 
According to the request, the community of  is located approximately 64 
miles southwest of Hilo in the  District, and 2.06 miles from the shoreline.  
The proposed project consists of two parts: 
Conversion project will 
construct facilities to allow the County of Hawaii to close the three LLCs in 

 for the compliance requirements of the Amended Administrative Order 
on Consent (AOC) between the U.S. Environmental Protection Agency (EPA) and 
the County of Hawaii, and the applicable portions of the Clean Water Act.  The 
recently Amended AOC, which took effect on August 22, 2022, requires the three 
LLCs to be closed no later than December 31, 2027.   The Amended AOC 31.a. 
requires evaluation of following alternatives: 

 
o Alternative 1 - A package plant and new collection system.  The County 

would construct a new sewer collection system to replace the existing system 
of gravity lines that convey sewage to the three LCCs, and connect to the 
proposed wastewater treatment and disposal facility.   
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o Alternative 2 - A package plant connected to the existing collection system.  The County would 
perform the same actions under Alternative 1.  However, the new wastewater treatment and 
disposal facility and pump station would be connected to the existing 80-year-old collection 
system. 

 
o Alternative 3 - A maintenance contract model Individual Wastewater System (IWS) program.  

The County funds and manages project construction of the IWS.  The maintenance program 
includes county personnel being responsible for necessary maintenance to the IWS such as 
pumping the septic tanks. 

 
o Alternative 4 - An operating permit model IWS program.  The County is to fund design and 

construct new IWS systems and administer an operating permit program for the IWS systems 
to the homeowners.  The homeowners would be responsible for maintenance scheduling, 
contracting and paying for a service provider to conduct maintenance and/or responding to 
trouble calls, monitoring and record keeping of maintenance. 

 
o Alternative 5 - No action.  The EPA has determined that the County of Hawaii, as the current 

owner and/or operator of two LCCs that serve approximately 109 private residences in the 
community of Pahala and three LCCs that serve approximately 164 private residences in the 
community of , violated and continues to violate the Safe Drinking Water Act and its 
Underground Injection Control program requirements for existing LCCs. 

 
The OPSD has reviewed the subject request, and has the following comments to offer: 
 
1. The EA shall discuss the proposing agency or agencies, the requirements of the National 

Environmental Policy Act, and the triggers set forth in Hawaii Revised Statutes (HRS) 
Chapter 343, and list all required permits and approvals for the proposed CC 
closure project. 

 
2. The State of Hawaii Coastal Zone Management (CZM) Area encompasses the entire state.  

The Hawaii CZM Law, HRS Chapter 205A, requires all state and county agencies to enforce 
the CZM objectives and policies.  The subject EA should include an assessment with 
mitigation measures, if needed, as to how the proposed development conforms to each of the 
CZM objectives and supporting policies set forth in HRS Chapter 205A-2, as amended.  

 
3. Under Alternative 2, the new wastewater treatment and disposal facility and pump station 

would be connected to the existing 80-year-old collection system.  The EA should evaluate 
the lifespan of the existing collection system, and assess whether such an old collection 
system will be compatible with new wastewater treatment and disposal facility as critical 
infrastructure. 
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4. OPSD recommends that preservation and burial treatment plans should be prepared for any 
identified archaeological features.  Should any archaeological or cultural resources, or burials 
be discovered during ground excavation, all construction work shall be ceased immediately.  
Subsequent work shall proceed only upon an archaeological clearance from the State Historic 
Preservation Division, Department of Lands and Natural Resources. 

 
5. Pursuant to Hawaii Administrative Rules (HAR) § 11-200.1-18(d), the EA needs to consider 

alternatives and assess their potential impacts.  The OPSD recommends that the site-specific 
Best Management Practices shall be developed and implemented to prevent any runoff, 
sediment, soil and debris potentially resulting from associated construction activities from 
adversely impacting the coastal ecosystems and the State waters as specified in HAR Chapter 
11-54.  
 

6. The OPSD is the lead state agency with the authority to conduct CZM Act federal consistency 
reviews.  If the proposed LCC closure project receives federal grants and assistance or 
requires federal permit or license approval the applicant should consult with the OPSD on the 
applicability of CZM Act federal consistency review. 

 
If you respond to this comment letter, please include DTS202404030917NA in the subject 

line.  For any questions regarding this letter, please contact Shichao Li of our office at (808) 587-
2841 or by email at shichao.li@hawaii.gov.   

 
 
Sincerely, 

 
 

Mary Alice Evans 
Director 
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10345-05 
September 8, 2024 

Ms. Mary Alice Evans  
Office of Planning and Sustainable Development 
State of Hawaii 
P.O. Box 2359  
Honolulu, HI 96804 

Subject: Environmental Assessment Early Consultation for the 
Na’alehu Large Capacity Cesspools Closure  
Nāʻālehu, Hawaiʽi Island, Hawai‘i 
DTS202404030917NA 

Dear Ms. Evans: 

Thank you for your letter dated April 24, 2024 regarding the Early Consultation Environmental Assessment 
for the Na’alehu Large Capacity Cesspool Closure Project on the Island of Hawai’i. We appreciate your 
comments and concerns regarding potential impacts to sensitive wildlife species and habitats. 

We acknowledge your comments and have carefully considered them in the preparation of the Draft 
Environmental Assessment (EA). A record of your comments, along with this response, have been produced 
and are appended to the Draft EA in Appendix G. 

We appreciate your participation in the EA review process. 

Sincerely, 

Keola Cheng 
Director - Planning 

cc:    Mr. Mark Grant, Wastewater Division Project Coordinator 



From: Cole, Colleen
To: Public Comment
Cc: Asman, Lindsy; PIFWO_Admin, FW1
Subject: Comments on EID/EA for Nāʻālehu Large Capacity Cesspool Closure, Kaʻū, Hawaiʻi
Date: Friday, April 5, 2024 2:43:15 PM
Attachments: IPaC Info Letter_Species List Instructions_PIFWO_20Apr2022_Final.pdf

Plant Avoidance and Minimization Measures_FINAL_May 2023.docx
Naalehu LCC_Animal Avoidance and Minimization Measures - FINAL May 2023.docx

Aloha Keola Cheng,
The Pacific Islands Fish and Wildlife Office received your request for comments on the
proposed Nāʻālehu Large Capacity Cesspool Closure project located in the Kaʻū District on
Hawaiʻi Island on April 2, 2024.  We reviewed the proposed project summarized in the
Environmental Information Document you provided.  At this time, we recommend that the
project planning for any of the four alternative actions include avoidance and minimization
measures (AMMs) for endangered species that may be affected by project activities. 

You can obtain an official species list in the Information for Planning and
Consultation (IPaC) online tool.  Please see the attached pdf with detailed directions on how
you obtain an official species list in IPAC.      

IPaC: Information for
Planning and Consultation
IPaC is a project planning tool that
streamlines the USFWS environmental
review process.

ipac.ecosphere.fws.gov

Once you have entered basic project information, including a map of the project, IPaC will
generate a species list comprised of all federally listed species that may occur in the project
area. Each species includes a link in which you will find avoidance and minimization measures
(AMMs) for that species.  

Attached to this email are AMMs that you will likely encounter when you obtain an official
species list for the project. 

Please feel free to contact me if you need additional assistance. 

Mahalo,
Colleen Cole
Biologist - Maui Nui & Hawaiʻi Island Team
Pacific Islands Fish and Wildlife Office
U.S. Fish and Wildlife Service

mailto:colleen_cole@fws.gov
mailto:publiccomment@wilsonokamoto.com
mailto:Lindsy_Asman@fws.gov
mailto:pifwo_admin@fws.gov
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fipac.ecosphere.fws.gov%2f&c=E,1,J6UdqIs9k2dQW6ewtT6Pr2Yy0lPE-BBJdTvRsq8HmebfPRGKL5SEIbJB_qsaKyQ_GRS8j-_DlrkZKlFaPiTr-GkBp_Zps8XK6P4p2N3h9rm-&typo=1
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fipac.ecosphere.fws.gov%2f&c=E,1,J6UdqIs9k2dQW6ewtT6Pr2Yy0lPE-BBJdTvRsq8HmebfPRGKL5SEIbJB_qsaKyQ_GRS8j-_DlrkZKlFaPiTr-GkBp_Zps8XK6P4p2N3h9rm-&typo=1
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https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fipac.ecosphere.fws.gov%2f&c=E,1,rOHejmUtJQCluGyRtEO-UsrwIn0o6WBeGwQ15_W6KGQA4WFrjkcWC2GHj9vCkfaAK5JiPI979lh84uTKXuj8qvHGhfjHIETB_3pMZS_NHFy904VHjx4J0g,,&typo=1
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fipac.ecosphere.fws.gov%2f&c=E,1,rOHejmUtJQCluGyRtEO-UsrwIn0o6WBeGwQ15_W6KGQA4WFrjkcWC2GHj9vCkfaAK5JiPI979lh84uTKXuj8qvHGhfjHIETB_3pMZS_NHFy904VHjx4J0g,,&typo=1
https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fipac.ecosphere.fws.gov&c=E,1,jvX5JGDPlP83vJr4QT0uUOCkcqIr_9hI09AznzAUhpymKaQcaeqYOfZUoz0IADqphayZ16d2hWt8DDtEbnpGSsmEOyqXBEjiVRCsHwlxfcn3H_XE_yxgfA,,&typo=1&ancr_add=1



INTERIOR REGION 9 
COLUMBIA–PACIFIC NORTHWEST 


INTERIOR REGION 12 
Pacific Islands 


Idaho, Montana*, Oregon*, Washington 
*PARTIAL


American SĀmoa, Guam, Hawaiʻi, Northern 
Mariana Islands 


Subject: IPaC generated official species list for the Pacific Islands Fish and Wildlife Office 


Dear Action Agency or Applicant: 


The Pacific Islands Fish and Wildlife Office (PIFWO) is transitioning to the Information for 
Planning and Consultation (IPaC) online portal, https://ipac.ecosphere.fws.gov/ for federal action 
agencies and non-federal agencies or individuals to obtain official species lists, including 
threatened and endangered species, designated critical habitat, and avoidance and minimization 
measures to consider in your general project design. IPaC has been used by continental USFWS 
offices to provide official species lists and avoidance and minimization guidance since 2017. 
Using IPaC expedites the process for species list distribution. Obtaining a species list in IPaC is 
relatively straightforward and takes minimal time to complete. Step by step instructions are 
included below. 


Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the Act, 
the accuracy of your species list should be verified after 90 days. New information based on 
updated surveys, changes in the abundance and distribution of species, changed habitat 
conditions, or other factors could change the species list. Verification can be completed by 
visiting the IPaC website at regular intervals during project planning and implementation. An 
updated list may be requested through the IPaC system by completing the same process used to 
obtain the initial species list. 


We hope this process provides efficiencies to our partners in obtaining a species list. For federal 
action agencies, it also opens additional IPaC functionality that the PIFWO office is still 
working on, such as the use of Determination Keys for informal section 7 programmatic 
consultations. We will let our agency partners know when that functionality becomes available.  


If you have questions about a species list obtained through the IPaC system or need assistance in 
completing an IPaC species list request, please contact the Service at 808-792-9400 or via email 
at pifwo_admin@fws.gov. We appreciate your efforts to conserve listed species across the 
Pacific Islands. 


United States Department of the Interior 
FISH AND WILDLIFE SERVICE 


Pacific Islands Fish and Wildlife Office 
300 Ala Moana Boulevard, Room 3-122 


Honolulu, Hawaiʻi 96850 



mailto:pifwo_admin@fws.gov





Instructions for Action Agencies and partners to obtain an official species list in IPaC 


• Navigate to https://ipac.ecosphere.fws.gov/
• You can get an unofficial species list without logging in. However, if you want an official


species list you will need to log in first using your Login.gov account. If you don’t have
an IPaC account, they are easy to create.


Select Log in with Login.gov and sign in using your email and password. 


If you have a PIV or CAC card, you can sign in using that method as well. 
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• Once you log in, select “Get Started”.


• Define the action area: Identify the location of the proposed action by uploading an
existing shapefile or by entering an address or coordinates of the action area. Once
identified on the map, you can manually draw the action area using the drawing tools.
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To help identify your action area you can choose between multiple base maps available. 


Press continue when you have finished drawing or uploading the action area location. 


• The species information on the page that follows is not official. However, it identifies the
project County, local Fish and Wildlife Field Office, species covered under NOAA
Fisheries as well as Migratory Bird Treaty Act species. The list can be viewed in
Thumbnail or List format.


• Once the species list populates you will see images of the species that may occur on,
near, or transgress across your project. Click on SPECIES GUIDELINES on your top
right to see Avoidance and Minimization measures to incorporate into your General
Project Design Guidelines.
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• Continue with the following steps to comply with the requirements of ESA section 7 to
obtain an official species list.


• Select Define Project


Enter the Project Name and a brief description of the project (a description is not mandatory, but 
recommended for future coordination with the Service). Click SAVE at bottom of page. 


• At the bottom of the What’s next box on the right, click Request Species List
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• on the following screen, click Yes, Request Species List


• Fill out the contact information for yourself or your agency. Contractors, state partners,
and any other project proponents may request a species list and should be covered using
the dropdown menus.
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• From the pull-down menu for Classify Type of Project, select the project type that best
fits the proposed action.


• Once all required sections are filled out, press SUBMIT OFFICIAL SPECIES LIST
REQUEST
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• An Official Species List should be generated and available for download in a couple of
seconds.


• If you need additional information on a species, click on their name that is hot-linked to
their species information page. A brief overview of the species’ status, description and
critical habitat will appear as well as a link to their ECOS species profile.
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Avoidance, Minimization, and Conservation Measures for listed plants in the Pacific Islands

Project activities may affect listed plant species by causing physical damage to plant parts (roots, stems, flowers, fruits, seeds, etc.) as well as impacts to other life requisite features of their habitat, which may result in reduction of germination, growth and/or reproduction. Cutting and removal of vegetation surrounding listed plants has the potential to alter microsite conditions (e.g., light, moisture, temperature), damaging or destroying the listed plants and also increasing the risk of invasion by nonnative plants, which can result in higher incidence or intensity of fire. Activities such as grazing, use of construction equipment and vehicles, and increased human traffic (i.e., trails, visitation, monitoring), can cause ground disturbance, erosion, and/or soil compaction, which decrease absorption of water and nutrients and damage plant root systems and may result in reduced growth and/or mortality of listed plants. Soil disturbance or removal has the potential to negatively impact the soil seed bank of listed plant species if such species are present or historically occurred in the project area.



In order to avoid or minimize potential adverse effects to listed plants that may occur on the proposed project site, we recommend minimizing disturbance outside of existing developed or otherwise modified areas. When disturbance outside existing developed or modified sites is proposed, conduct a botanical survey for listed plant species within the project action area, defined as the area where direct and indirect effects are likely to occur. Surveys should be conducted by a knowledgeable botanist with documented experience in identifying native Hawaiian and Pacific Islands plants, including listed plant species. Botanical surveys should optimally be conducted during the wettest part of the year (typically October to April) when plants and identifying features are more likely to be visible, especially in drier areas. If surveys are conducted outside of the wet season, the Service may assume plant presence.

The boundary of the area occupied by listed plants should be marked with flagging by the surveyor. To avoid or minimize potential adverse effects to listed plants, we recommend adherence to buffer distances for the activities in the Table below. Where disturbed areas do not need to be maintained as an open area, restore disturbed areas using native plants as appropriate for the location. Whenever possible we recommend using native plants for landscaping purposes. The following websites are good resources to use when choosing landscaping plants:  Landscape Industry Council of Hawai‘i Native Plant Poster (https://hawaiiscape.com/Publications), Native Hawaiian Plants for Landscaping, Conservation, and Reforestation (https://www.ctahr.hawaii.edu/oc/freepubs/pdf/of-30.pdf), and Best Native Plants for Landscapes (https://www.ctahr.hawaii.edu/oc/freepubs/pdf/OF-40.pdf).  

If listed plants occur in a project area, the avoidance buffers are recommended to reduce direct and indirect impacts to listed plants from project activities. However, where project activities will occur within the recommended buffer distances, additional consultation is required. The impacts to the plants of concern within the buffer area may be reduced by placing temporary fencing or other barriers at the boundary of the disturbance, as far from the affected plants as practicable.

The above guidelines apply to areas outside of designated critical habitat. If project activities occur within designated critical habitat unit boundaries, additional consultation is required. 

All activities, including site surveys, risk introducing nonnative species into project areas. Specific attention needs to be made to ensure that all equipment, personnel, and supplies are properly checked and are free of contamination (weed seeds, organic matter, or other contaminants) before entering project areas. Quarantines and or management activities occurring on specific priority invasive species proximal to project areas need to be considered or adequately addressed. This information can be acquired by contacting local experts such as those on local invasive species committees (Kauaʻi: https://www.kauaiisc.org/; Oʻahu: https://www.oahuisc.org/; Maui Nui: https://mauiinvasive.org/; and Hawaiʻi: https://www.biisc.org/

Table 1. Recommended buffer distances to minimize and avoid potential adverse impacts to listed plants from activities listed below. 

		Action

		Buffer Distance (feet (meters)) – Keep Project Activity This Far Away from Listed Plant 



		

		Grasses/Herbs/Shrubs and Terrestrial Orchids

		Trees and Arboreal Orchids



		Walking, hiking, surveys 

		3 ft (1 m) 

		3 ft (1 m) 



		Cutting and Removing Vegetation By Hand or Hand Tools (e.g., weeding)

		3 ft (1 m)

		3 ft (1 m)



		Mechanical Removal of Individual Plants or Woody Vegetation (e.g., chainsaw, weed eater)

		3 ft up to height of removed vegetation (whichever greater)

		3 ft up to height of removed vegetation (whichever greater)



		Removal of Vegetation with Heavy Equipment (e.g., bulldozer, tractor, “bush hog”)

		2x width equipment + 

height of vegetation

		820 ft (250 m)



		Use of Approved Herbicides (following label)

		Ground-based Spray Application;  hand application (no wand applicator; spot treatment)

		10 ft (3 m)

		Crown diameter 



		

		Ground-based Spray Application; manual pump with wand, backpack

		50 ft (15 m)

		Crown diameter



		

		Ground-based Spray Application; vehicle-mounted tank sprayer

		50 ft (15 m)

		Crown diameter



		

		Aerial Spray (ball applicator)

		250 ft (76 m)

		250 ft (76 m)



		

		Aerial Application – herbicide ballistic technology (individual plant treatment)

		100 ft (30 m)

		Crown diameter



		

		Aerial Spray (boom)

		Further consultation required

		Further consultation required



		Use of Insecticides (pollinators, seed dispersers)

		Further consultation required

		Further consultation required



		Ground/Soil Disturbance/Outplanting/Fencing (Hand tools, e.g., shovel, ʻōʻō; Small mechanized tools, e.g., auger)

		20 ft (6 m)

		2x crown diameter



		Ground/Soil Disturbance (Heavy Equipment)

		328 ft (100 m)

		820 ft (250 m)



		Surface Hardening/Soil compaction

		Trails (e.g., human, ungulates)

		20 ft (6 m)

		2x crown diameter



		

		Roads/Utility Corridors, Buildings/Structures

		328 ft (100 m)

		820 ft (250 m)



		Prescribed Burns

		Further consultation required

		Further consultation required



		Farming/Ranching/Silviculture 

		820 ft (250 m)

		820 ft (250 m)







Definitions (Wagner et al. 1999)



Crown: The leafy top of a tree.

Herb: A plant, either annual, biennial, or perennial, with the non-woody stems dying back to the ground at the end of the growing season.

Shrub: A perennial woody plant with usually several to numerous primary stems arising from or relatively near the ground.

Tree: A woody perennial that usually has a single trunk
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FINAL Avoidance and Minimization Measures (AMMs)
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ESA Listed Species

Endangered ʻōpeʻapeʻa (Hawaiian hoary bat, Lasiurus cinereus semotus): The Hawaiian hoary bat roosts in woody vegetation across all islands and will leave their young unattended in trees and shrubs when they forage. If trees or shrubs 15 feet or taller are cleared during the pupping season, June 1 through September 15, there is a risk that young bats could inadvertently be harmed or killed, since they are too young to fly or move away from disturbance. Hawaiian hoary bats forage for insects from as low as 3 feet to higher than 500 feet above the ground and can become entangled in barbed wire used for fencing.



To avoid and minimize impacts to the endangered Hawaiian hoary bat we recommend you incorporate the following applicable measures into your project description: 

· Do not disturb, remove, or trim woody plants greater than 15 feet tall during the bat birthing and pup rearing season (June 1 through September 15). 

· Do not use barbed wire for fencing. 



Endangered ʻuaʻu (Hawaiian petrel, Pterodroma sandwichensis), Threatened ʻaʻo, (Newell’s shearwater, Puffinus newelli), and Endangered Hawaiʻi Distinct Population Segment of the ʻakēʻakē (band-rumped storm-petrel, Hydrobates castro): 

Hawaiian seabirds may traverse the project area at night during the breeding, nesting and fledging seasons (March 1 to December 15). Outdoor lighting could result in seabird disorientation, fallout, and injury or mortality. Seabirds are attracted to lights and after circling the lights they may become exhausted and collide with nearby wires, buildings, or other structures or they may land on the ground. Downed seabirds are subject to increased mortality due to collision with automobiles, starvation, and predation by dogs, cats, and other predators. Young birds (fledglings) traversing the project area between September 15 and December 15, in their first flights from their mountain nests to the sea, are particularly vulnerable to light attraction. 



To avoid and minimize potential project impacts to seabirds we recommend you incorporate the following measures into your project description: 

· Fully shield all outdoor lights so the bulb can only be seen from below.

· Install automatic motion sensor switches and controls on all outdoor lights or turn off lights when human activity is not occurring in the lighted area.

· Avoid nighttime construction during the seabird fledging period, September 15 through December 15.





Threatened nēnē (Hawaiian goose, Branta (Nesochen) sandvicensis): Nēnē are found on the islands of Hawaiʻi, Maui, Molokaʻi, and Kauaʻi. They are observed in a variety of habitats, but prefer open areas, such as pastures, golf courses, wetlands, natural grasslands and shrublands, and lava flows. Threats to the species include introduced mammalian and avian predators, wind facilities, and vehicle strikes. 



To avoid and minimize potential project impacts to nēnē we recommend you incorporate the following measures into your project description:

· Do not approach, feed, or disturb nēnē.

· If nēnē are observed loafing or foraging within the project area during the breeding season (September through April), have a biologist familiar with nēnē nesting behavior survey for nests in and around the project area prior to the resumption of any work. Repeat surveys after any subsequent delay of work of 3 or more days (during which the birds may attempt to nest). 

· Cease all work immediately and contact the Service for further guidance if a nest is discovered within a radius of 150 feet of proposed project, or a previously undiscovered nest is found within the 150-foot radius after work begins.

· In areas where nēnē are known to be present, post and implement reduced speed limits, and inform project personnel and contractors about the presence of endangered species on-site. 



A 4(d) rule was established at the time the nēnē was downlisted to threatened status. Under the 4(d) rule, the following actions are not prohibited under the Act, provided the additional measures described in the downlisting rule are adhered to:

· Take by landowners, or their agents, conducting intentional harassment in the form of hazing or other deterrent measures not likely to cause direct injury or mortality, or nēnē surveys.

· Take that is incidental to conducting lawful control of introduced predators or habitat management activities for nēnē.

· Take by authorized law enforcement officers for the purpose of aiding or euthanizing sick, injured, or orphaned nēnē; disposing of dead specimens; and salvaging a dead specimen that may be used for scientific study.



Endangered Hawaiian waterbirds (aeʻo, Hawaiian stilt, Himantopus mexicanus knudseni; ʻalae keʻokeʻo, Hawaiian coot, Fulica alai, koloa maoli, Hawaiian duck, Anas wyvilliana): Hawaiian waterbirds are currently found in a variety of wetland habitats including freshwater marshes and ponds, coastal estuaries and ponds, artificial reservoirs, kalo or taro (Colocasia esculenta) loʻi or patches, irrigation ditches, sewage treatment ponds, and in the case of the Hawaiian duck, montane streams and marshlands. Hawaiian stilts may also be found wherever ephemeral or persistent standing water may occur. Threats to these species include non-native predators, habitat loss, and habitat degradation. Hawaiian ducks are also subject to threats from hybridization with introduced mallards. 



Based on the project details provided, your project may result in the creation of standing water or open water that could attract Hawaiian waterbirds to the project site. In particular, the Hawaiian stilt is known to nest in sub-optimal locations (e.g., any ponding water), if water is present. Hawaiian waterbirds attracted to sub-optimal habitat may suffer adverse impacts, such as predation and reduced reproductive success, and thus the project may create an attractive nuisance. Therefore, we recommend you work with our office during project planning so that we may assist you in developing measures to avoid impacts to listed species (e.g., fencing, vegetation control, predator management).



To avoid and minimize potential project impacts to Hawaiian waterbirds we recommend you incorporate the following measures into your project description:

· In areas where waterbirds are known to be present, post and implement reduced speed limits, and inform project personnel and contractors about the presence of endangered species on-site.

· If water resources are located within or adjacent to the project site, incorporate applicable best management practices regarding work in aquatic environments into the project design (see enclosure).

· Have a biological monitor that is familiar with the species’ biology conduct Hawaiian waterbird nest surveys where appropriate habitat occurs within the vicinity of the proposed project site prior to project initiation. Repeat surveys again within 3 days of project initiation and after any subsequent delay of work of 3 or more days (during which the birds may attempt to nest). If a nest or active brood is found:

· Contact the Service within 48 hours for further guidance.

· Establish and maintain a 100-foot buffer around all active nests and/or broods until the chicks/ducklings have fledged. Do not conduct potentially disruptive activities or habitat alteration within this buffer.

· Have a biological monitor that is familiar with the species’ biology present on the project site during all construction or earth moving activities until the chicks/ducklings fledge to ensure that Hawaiian waterbirds and nests are not adversely impacted.





Endangered Blackburn’s sphinx moth (Manduca blackburni): 

The adult Blackburn’s sphinx moth feeds on nectar from native plants, including beach morning glory (Ipomoea pes-caprae), ʻilieʻe (Plumbago zeylanica), maiapilo (Capparis sandwichiana), and others. Blackburn’s sphinx moth larvae feed on non-native tree tobacco (Nicotiana glauca) and native ʻaiea (Nothocestrum spp.). To pupate, the larvae burrow into the soil and can remain in a state of torpor for a year or more before emerging from the soil. Soil disturbance can result in death of the pupae. 



We offer the following survey recommendations to assess whether the Blackburn’s sphinx moth occurs within the project area: 

· A biologist familiar with the species should survey areas of proposed activities for Blackburn’s sphinx moth and its larval host plants prior to work initiation. 

· Surveys should be conducted during the wettest portion of the year (usually November-April or several weeks after a significant rain) and within 4-6 weeks prior to construction. 

· Surveys should include searches for adults, eggs, larvae, and signs of larval feeding (chewed stems, frass, or leaf damage). 

· If moths, eggs, larvae, or native ʻaiea or tree tobacco over 3 feet tall, are found during the survey, please contact the Service for additional guidance to avoid impacts to this species.



If no Blackburn’s sphinx moth, ʻaiea, or tree tobacco are found during surveys, it is imperative that measures be taken to avoid attraction of Blackburn’s sphinx moth to the project location and prohibit tree tobacco from entering the site. Tree tobacco can grow greater than 3 feet tall in approximately 6 weeks. If it grows over 3 feet, the plants may become a host plant for Blackburn’s sphinx moth. We therefore recommend that you:

· Remove any tree tobacco less than 3 feet tall.

· Monitor the site every 4-6 weeks for new tree tobacco growth before, during, and after the proposed ground-disturbing activity. 

· Monitoring for tree tobacco can be completed by any staff, such as groundskeeper or regular maintenance crew, provided with picture placards of tree tobacco at different life stages.



Endangered Hawksbill sea turtle (Eretmochelys imbricata): The Service consults on sea turtles and their use of terrestrial habitats (beaches where nesting and/or basking is known to occur), whereas the National Oceanic and Atmospheric Administration (NOAA) Fisheries consults on sea turtles in aquatic habitats. We recommend that you consult with NOAA Fisheries regarding the potential impacts from the proposed project if it may affect off-shore or open ocean habitats. 



Green sea turtles may nest on any sandy beach area in the Pacific Islands. Hawksbill sea turtles exhibit a wide tolerance for nesting substrate (ranging from sandy beach to crushed coral) with nests typically placed under vegetation. Both species exhibit strong nesting site fidelity. Nesting occurs on beaches from May through September, peaking in June and July, with hatchlings emerging through November and December. 



To avoid and minimize project impacts to sea turtles and their nests we recommend you incorporate the following measures into your project description:

· No vehicle use on or modification of the beach/dune environment during the sea turtle nesting or hatching season (May to December). 

· Do not remove native dune vegetation. 

· Incorporate applicable best management practices regarding Work in Aquatic Environments (see enclosed) into the project design. Have a biologist familiar with sea turtles conduct a visual survey of the project site to ensure no basking sea turtles are present. 

· If a basking sea turtle is found within the project area, cease all mechanical or construction activities within 100 feet until the animal voluntarily leaves the area.

· Cease all activities between the basking turtle and the ocean.

· Remove any project-related debris, trash, or equipment from the beach or dune if not actively being used. 

· Do not stockpile project-related materials in the intertidal zone, reef flats, sandy beach and adjacent vegetated areas, or stream channels.



Optimal sea turtle nesting habitat is a dark beach free of barriers that restrict sea turtle movement. Nesting turtles may be deterred from approaching or laying successful nests on lighted or disturbed beaches. They may become disoriented by artificial lighting, leading to exhaustion and placement of a nest in an inappropriate location (such as at or below the high tide line). Hatchlings that emerge from nests may also be disoriented by artificial lighting. Inland areas visible from the beach should be sufficiently dark to allow for successful navigation by hatchlings to the ocean.



To avoid and minimize project impacts to sea turtles from lighting we recommend incorporating the following applicable measures into your project description:

· Avoid nighttime work during the nesting and hatching season (May to December). 

· Minimize the use of lighting on or near beaches and shield all project-related lights so the light is not visible from any beach. 

· If lights can’t be fully shielded or if headlights must be used, fully enclose the light source with light filtering tape or filters. 

· Incorporate design measures into the construction or operation of buildings adjacent to the beach to reduce ambient outdoor lighting such as: 

· tinting or using automatic window shades for exterior windows that face the beach;

· reducing the height of exterior lighting to below 3 feet and pointed downward or away from the beach; and

· minimize light intensity to the lowest level feasible and, when possible, include timers and motion sensors. 





154 Waiānuenue Avenue Suite 103
PO Box 10225
Hilo, Hawaiʻi 96720-2452

Cell Phone: 808-859-1002
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FINAL Avoidance and Minimization Measures (AMMs) 
Final revised May 2023 
 
ESA Listed Species 
Endangered ʻōpeʻapeʻa (Hawaiian hoary bat, Lasiurus cinereus semotus): The Hawaiian 
hoary bat roosts in woody vegetation across all islands and will leave their young unattended in 
trees and shrubs when they forage. If trees or shrubs 15 feet or taller are cleared during the 
pupping season, June 1 through September 15, there is a risk that young bats could inadvertently 
be harmed or killed, since they are too young to fly or move away from disturbance. Hawaiian 
hoary bats forage for insects from as low as 3 feet to higher than 500 feet above the ground and 
can become entangled in barbed wire used for fencing. 
 
To avoid and minimize impacts to the endangered Hawaiian hoary bat we recommend you 
incorporate the following applicable measures into your project description:  

• Do not disturb, remove, or trim woody plants greater than 15 feet tall during the bat 
birthing and pup rearing season (June 1 through September 15).  

• Do not use barbed wire for fencing.  
 
Endangered ʻuaʻu (Hawaiian petrel, Pterodroma sandwichensis), Threatened ʻaʻo, (Newell’s 
shearwater, Puffinus newelli), and Endangered Hawaiʻi Distinct Population Segment of the 
ʻakēʻakē (band-rumped storm-petrel, Hydrobates castro):  
Hawaiian seabirds may traverse the project area at night during the breeding, nesting and 
fledging seasons (March 1 to December 15). Outdoor lighting could result in seabird 
disorientation, fallout, and injury or mortality. Seabirds are attracted to lights and after circling 
the lights they may become exhausted and collide with nearby wires, buildings, or other 
structures or they may land on the ground. Downed seabirds are subject to increased mortality 
due to collision with automobiles, starvation, and predation by dogs, cats, and other predators. 
Young birds (fledglings) traversing the project area between September 15 and December 15, in 
their first flights from their mountain nests to the sea, are particularly vulnerable to light 
attraction.  
 
To avoid and minimize potential project impacts to seabirds we recommend you incorporate the 
following measures into your project description:  

• Fully shield all outdoor lights so the bulb can only be seen from below. 
• Install automatic motion sensor switches and controls on all outdoor lights or turn off 

lights when human activity is not occurring in the lighted area. 
• Avoid nighttime construction during the seabird fledging period, September 15 through 

December 15. 
 
 
Threatened nēnē (Hawaiian goose, Branta (Nesochen) sandvicensis): Nēnē are found on the 
islands of Hawaiʻi, Maui, Molokaʻi, and Kauaʻi. They are observed in a variety of habitats, but 
prefer open areas, such as pastures, golf courses, wetlands, natural grasslands and shrublands, 
and lava flows. Threats to the species include introduced mammalian and avian predators, wind 
facilities, and vehicle strikes.  
 



To avoid and minimize potential project impacts to nēnē we recommend you incorporate the 
following measures into your project description: 

• Do not approach, feed, or disturb nēnē. 
• If nēnē are observed loafing or foraging within the project area during the breeding 

season (September through April), have a biologist familiar with nēnē nesting behavior 
survey for nests in and around the project area prior to the resumption of any work. 
Repeat surveys after any subsequent delay of work of 3 or more days (during which the 
birds may attempt to nest).  

• Cease all work immediately and contact the Service for further guidance if a nest is 
discovered within a radius of 150 feet of proposed project, or a previously undiscovered 
nest is found within the 150-foot radius after work begins. 

• In areas where nēnē are known to be present, post and implement reduced speed limits, 
and inform project personnel and contractors about the presence of endangered species 
on-site.  
 

A 4(d) rule was established at the time the nēnē was downlisted to threatened status. Under the 
4(d) rule, the following actions are not prohibited under the Act, provided the additional 
measures described in the downlisting rule are adhered to: 

• Take by landowners, or their agents, conducting intentional harassment in the form of 
hazing or other deterrent measures not likely to cause direct injury or mortality, or nēnē 
surveys. 

• Take that is incidental to conducting lawful control of introduced predators or habitat 
management activities for nēnē. 

• Take by authorized law enforcement officers for the purpose of aiding or euthanizing 
sick, injured, or orphaned nēnē; disposing of dead specimens; and salvaging a dead 
specimen that may be used for scientific study. 

 
Endangered Hawaiian waterbirds (aeʻo, Hawaiian stilt, Himantopus mexicanus knudseni; 
ʻalae keʻokeʻo, Hawaiian coot, Fulica alai, koloa maoli, Hawaiian duck, Anas wyvilliana): 
Hawaiian waterbirds are currently found in a variety of wetland habitats including freshwater 
marshes and ponds, coastal estuaries and ponds, artificial reservoirs, kalo or taro (Colocasia 
esculenta) loʻi or patches, irrigation ditches, sewage treatment ponds, and in the case of the 
Hawaiian duck, montane streams and marshlands. Hawaiian stilts may also be found wherever 
ephemeral or persistent standing water may occur. Threats to these species include non-native 
predators, habitat loss, and habitat degradation. Hawaiian ducks are also subject to threats from 
hybridization with introduced mallards.  
 
Based on the project details provided, your project may result in the creation of standing water or 
open water that could attract Hawaiian waterbirds to the project site. In particular, the Hawaiian 
stilt is known to nest in sub-optimal locations (e.g., any ponding water), if water is present. 
Hawaiian waterbirds attracted to sub-optimal habitat may suffer adverse impacts, such as 
predation and reduced reproductive success, and thus the project may create an attractive 
nuisance. Therefore, we recommend you work with our office during project planning so that we 
may assist you in developing measures to avoid impacts to listed species (e.g., fencing, 
vegetation control, predator management). 
 



To avoid and minimize potential project impacts to Hawaiian waterbirds we recommend you 
incorporate the following measures into your project description: 

• In areas where waterbirds are known to be present, post and implement reduced speed 
limits, and inform project personnel and contractors about the presence of endangered 
species on-site. 

• If water resources are located within or adjacent to the project site, incorporate applicable 
best management practices regarding work in aquatic environments into the project 
design (see enclosure). 

• Have a biological monitor that is familiar with the species’ biology conduct Hawaiian 
waterbird nest surveys where appropriate habitat occurs within the vicinity of the 
proposed project site prior to project initiation. Repeat surveys again within 3 days of 
project initiation and after any subsequent delay of work of 3 or more days (during which 
the birds may attempt to nest). If a nest or active brood is found: 

o Contact the Service within 48 hours for further guidance. 
o Establish and maintain a 100-foot buffer around all active nests and/or broods 

until the chicks/ducklings have fledged. Do not conduct potentially disruptive 
activities or habitat alteration within this buffer. 

o Have a biological monitor that is familiar with the species’ biology present on the 
project site during all construction or earth moving activities until the 
chicks/ducklings fledge to ensure that Hawaiian waterbirds and nests are not 
adversely impacted. 

 
 

Endangered Blackburn’s sphinx moth (Manduca blackburni):  
The adult Blackburn’s sphinx moth feeds on nectar from native plants, including beach morning 
glory (Ipomoea pes-caprae), ʻilieʻe (Plumbago zeylanica), maiapilo (Capparis sandwichiana), 
and others. Blackburn’s sphinx moth larvae feed on non-native tree tobacco (Nicotiana glauca) 
and native ʻaiea (Nothocestrum spp.). To pupate, the larvae burrow into the soil and can remain 
in a state of torpor for a year or more before emerging from the soil. Soil disturbance can result 
in death of the pupae.  
 
We offer the following survey recommendations to assess whether the Blackburn’s sphinx moth 
occurs within the project area:  

• A biologist familiar with the species should survey areas of proposed activities for 
Blackburn’s sphinx moth and its larval host plants prior to work initiation.  

o Surveys should be conducted during the wettest portion of the year (usually 
November-April or several weeks after a significant rain) and within 4-6 weeks 
prior to construction.  

o Surveys should include searches for adults, eggs, larvae, and signs of larval 
feeding (chewed stems, frass, or leaf damage).  

o If moths, eggs, larvae, or native ʻaiea or tree tobacco over 3 feet tall, are found 
during the survey, please contact the Service for additional guidance to avoid 
impacts to this species. 

 
If no Blackburn’s sphinx moth, ʻaiea, or tree tobacco are found during surveys, it is imperative 
that measures be taken to avoid attraction of Blackburn’s sphinx moth to the project location and 



prohibit tree tobacco from entering the site. Tree tobacco can grow greater than 3 feet tall in 
approximately 6 weeks. If it grows over 3 feet, the plants may become a host plant for 
Blackburn’s sphinx moth. We therefore recommend that you: 

• Remove any tree tobacco less than 3 feet tall. 
• Monitor the site every 4-6 weeks for new tree tobacco growth before, during, and after 

the proposed ground-disturbing activity.  
o Monitoring for tree tobacco can be completed by any staff, such as groundskeeper 

or regular maintenance crew, provided with picture placards of tree tobacco at 
different life stages. 
 

Endangered Hawksbill sea turtle (Eretmochelys imbricata): The Service consults on sea 
turtles and their use of terrestrial habitats (beaches where nesting and/or basking is known to 
occur), whereas the National Oceanic and Atmospheric Administration (NOAA) Fisheries 
consults on sea turtles in aquatic habitats. We recommend that you consult with NOAA Fisheries 
regarding the potential impacts from the proposed project if it may affect off-shore or open ocean 
habitats.  
 
Green sea turtles may nest on any sandy beach area in the Pacific Islands. Hawksbill sea turtles 
exhibit a wide tolerance for nesting substrate (ranging from sandy beach to crushed coral) with 
nests typically placed under vegetation. Both species exhibit strong nesting site fidelity. Nesting 
occurs on beaches from May through September, peaking in June and July, with hatchlings 
emerging through November and December.  
 
To avoid and minimize project impacts to sea turtles and their nests we recommend you 
incorporate the following measures into your project description: 

• No vehicle use on or modification of the beach/dune environment during the sea turtle 
nesting or hatching season (May to December).  

• Do not remove native dune vegetation.  
• Incorporate applicable best management practices regarding Work in Aquatic 

Environments (see enclosed) into the project design. Have a biologist familiar with sea 
turtles conduct a visual survey of the project site to ensure no basking sea turtles are 
present.  

o If a basking sea turtle is found within the project area, cease all mechanical or 
construction activities within 100 feet until the animal voluntarily leaves the area. 

o Cease all activities between the basking turtle and the ocean. 
• Remove any project-related debris, trash, or equipment from the beach or dune if not 

actively being used.  
• Do not stockpile project-related materials in the intertidal zone, reef flats, sandy beach 

and adjacent vegetated areas, or stream channels. 
 
Optimal sea turtle nesting habitat is a dark beach free of barriers that restrict sea turtle 
movement. Nesting turtles may be deterred from approaching or laying successful nests on 
lighted or disturbed beaches. They may become disoriented by artificial lighting, leading to 
exhaustion and placement of a nest in an inappropriate location (such as at or below the high tide 
line). Hatchlings that emerge from nests may also be disoriented by artificial lighting. Inland 



areas visible from the beach should be sufficiently dark to allow for successful navigation by 
hatchlings to the ocean. 
 
To avoid and minimize project impacts to sea turtles from lighting we recommend incorporating 
the following applicable measures into your project description: 

• Avoid nighttime work during the nesting and hatching season (May to December).  
• Minimize the use of lighting on or near beaches and shield all project-related lights so the 

light is not visible from any beach.  
o If lights can’t be fully shielded or if headlights must be used, fully enclose the 

light source with light filtering tape or filters.  
• Incorporate design measures into the construction or operation of buildings adjacent to 

the beach to reduce ambient outdoor lighting such as:  
o tinting or using automatic window shades for exterior windows that face the 

beach; 
o reducing the height of exterior lighting to below 3 feet and pointed downward or 

away from the beach; and 
o minimize light intensity to the lowest level feasible and, when possible, include 

timers and motion sensors.  
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1907 S. Beretania Street, Suite 400 • Honolulu, Hawaii • 96826 • (808) 946-2277 
 

 
10345-05 
September 8, 2024 
 
 
 
Ms. Coleen Cole 
U.S. Fish and Wildlife Service 
Pacific Islands Fish and Wildlife Office 
150 Waiānuenue Avenue Suite 103 
Hilo, Hawaiʻi 96720 
 
 
  
Subject: Environmental Assessment Early Consultation for the 

Na’alehu Large Capacity Cesspools Closure  
Nāʻālehu, Hawaiʽi Island, Hawai‘i 

Dear Ms Cole: 

Thank you for your e-mail dated April 8, 2024 regarding the Early Consultation Environmental Assessment 
for the Na’alehu Large Capacity Cesspool Closure Project on the Island of Hawai’i. We acknowledge your 
comments and they have been considered in the preparation of the Draft EA with regard to meeting content 
requirements prescribed in Hawai‘i Administrative Rules, Title 11, Chapter 200.1, Section 18. A record of 
your comments, along with this response, have been produced and are appended to the Draft EA in Appendix 
G. 

We acknowledge your comments and note that a Natural Resource Assessment has been completed for the 
project area. The results of the assessment and best management practices are described in Section 4.6 of the 
Draft EA.  

Please note that the Draft EA has been published and made available for review, and comment in the current 
issue of the State of Hawaiʽi’s Environmental Review Program’s (ERP) The Environmental Notice.  

We appreciate your participation in the EA review process.    

Sincerely, 

 
Keola Cheng 
Director - Planning 
 
cc: Mr. Mark Grant, Wastewater Division Project Coordinator 
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