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PROJECT OVERVIEW 
 
Häÿena State Park is a scenic wildland park measuring approximately 50.38 acres in 
area.  The park features a beach for swimming and sunbathing, historical features 
that include a heiau and hula platform, wet caves and the Kalalau Trail Head to the 
Nä Pali Coast.  The park facilities include a recently constructed comfort station that 
is served by a septic tank and leachfield.   
 
The original comfort station at this site was built in 1979.  Wastewater from this 
facility was discharged into a large capacity cesspool.  In 2002, the Department of 
Land and Natural Resources (DLNR), Division of State Parks, constructed a septic 
tank and leachfield system to comply with the pending United States Environmental 
Protection Agency (EPA) prohibition of large capacity cesspools in 2004.   The septic 
system and leachfield were placed in a functional location relative to the comfort 
station.  The system was constructed in accordance with State of Hawaiÿi, 
Department of Health (DOH) regulations for individual wastewater systems.  
However, the comfort station, septic system and leachfield were in a known 
archaeological and cultural site.  In 2006, State Parks initiated design of a new 
comfort station.  As part of the project, State Parks applied for a Special Management 
Area (SMA) use permit at which time, concerns with the comfort station’s location 
were raised by community members.  Petitions to Intervene were filed by a number 
of community members (Petitioners).  The Petitioners’ concern was that the project 
would impact their ancestral remains or iwi kupuna.  Specifically, the Petitioners 
were concerned that the leachfield allowed a subsurface flow of effluent at a known 
archaeological site which potentially desecrated cultural remains, kupuna iwi and 
other resources.  The Petitioners expressed that the community needed to be 
involved in the project’s design and several meetings were conducted in 2006 with 
DLNR.  As a result of the community’s involvement in the SMA use permit process, 
a Resolution of Agreement between the State Department of Land and Natural Resources and 
Petitioners to Intervene was established.  The Resolution of Agreement (Appendix A) 
directed the DLNR to work with the community to design and construct a 
subsurface-flow constructed wetland system.  This alternate system will utilize a new 
septic tank for primary treatment and incorporate a constructed wetland for 
secondary treatment.  Use of the constructed wetland will thereby provide better 
water quality for disposal in a location where archaeological features are less likely to 
exist.  The existing leachfield will remain to be used as a back up disposal system.  A 
secondary outcome will be the opportunity to educate the general public about 
wetland functions and in particular, how native Hawaiian plants can play a role in 
engineered treatment facilities. 
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1.0 INTRODUCTION 
 
This Environmental Assessment (EA) has been prepared in compliance with Chapter 
343, Hawaiÿi Revised Statutes (HRS) for the proposed Häÿena State Park Comfort 
Station Constructed Wetlands. 
 
1.1 PROJECT SUMMARY 
 
Project Name: Häÿena State Park Individual Wastewater System Improvements 

(Constructed Wetlands) 
 
Location: Häÿena State Park, Häÿena Ahupuaÿa, Kauaÿi, Hawaiÿi 
 
Applicant: State of Hawaiÿi, Department of Land and Natural Resources, 

Engineering Division  
 
Landowner and  
Tax Map Keys: State of Hawaiÿi, TMK: 5-9-08: por. 001 
 
Project Area: Approximately 3,500 sf 
 
Existing Uses: Vacant park land, vegetated with non-native grasses and trees 
 
Proposed Uses: Constructed wetland for secondary treatment and disposal of 

wastewater for the Häÿena State Park comfort station 
 
Land Use  State Land Use:    Conservation 
Designations: Kauaÿi General Plan:    Park 
 County Zoning:   None 
 
Special  
Management Area: Within the Special Management Area 
 
Need for Compliance with Chapter 343, Hawaiÿi Revised Statutes 
Assessment: Use of State lands and funds 
 Use within a Historic District as designated on the Hawaiÿi and 

National Registers of Historic Places 
 
Permits/Approvals Compliance with Chapter 343, Hawaiÿi Revised Statutes 
Required: Special Management Area Use Permit 
 Shoreline Certification 
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Approving Agency: State of Hawaiÿi, Board of Land and Natural 
Resources 

 
Determination:   Finding of No Significant Impact (FONSI) 
 
1.2 LOCATION 
 
The Häÿena State Park comfort station is located within Häÿena State Park, ahupuaÿa 
of Häÿena on the island of Kauaÿi.  The site is adjacent to a parking area located at the 
terminus of Kühiö Highway (Figure 1).  Figure 2 shows a regional location map of 
the project site, Figure 3 is an aerial photograph of the area and site photos are shown 
in Figure 4. 
 
1.3 LAND OWNERSHIP  
 
The State of Hawaiÿi is the fee owner of the parcel identified as tax map keys: 5-9-08: 
por. 001.  A tax map highlighting the project areas is provided in Figure 5. 
 
1.4 IDENTIFICATION OF APPLICANT 
 
The applicant is the State of Hawaiÿi, Department of Land and Natural Resources, 
Engineering Division.  Project management is provided by State of Hawaiÿi, 
Department of Land and Natural Resources, Engineering Division. 
 
Contact: Valerie Suzuki 
  Department of Land and Natural Resources 
  Engineering Division   
Telephone:  (808) 587-0275 
Fax:   (808) 587-0283 
 
1.5 IDENTIFICATION OF ENVIRONMENTAL CONSULTANT 
 
The State of Hawaiÿi, Department of Land and Natural Resources, Engineering 
Division’s consultant for the project is PBR HAWAII. 
 
Contact: Catie Fernandez, Planner 
  PBR HAWAII 
  1001 Bishop Street, Suite 650 
  Honolulu, Hawaiÿi 96813 
  Telephone:  (808) 521-5631 
  Fax:  (808) 523-1402 
 



HÄÿENA STATE PARK INDIVIDUAL WASTEWATER SYSTEM IMPROVEMENTS 
(CONSTRUCTED WETLANDS) 

FINAL ENVIRONMENTAL ASSESSMENT 
 

  - 1-3 - 

1.6 IDENTIFICATION OF APPROVING AGENCY 
 
Because this is an agency action, the approving agency is the State of Hawaiÿi, Board 
of Land and Natural Resources. 
 
Contact: Laura Thielen, Chairperson 
  Telephone: (808) 587-0404 
  Fax: (808) 587-0390 
 
1.7 COMPLIANCE WITH STATE OF HAWAI‘I AND COUNTY OF 

KAUA‘I ENVIRONMENTAL LAWS 
 
This document has been prepared in accordance with the provisions of the State of 
Hawaiÿi’s Environmental Impact Statement Law, Chapter 343, HRS and Hawaiÿi 
Administrative Rules (HAR) Title 11, Department of Health, Chapter 200, 
Environmental Impact Rules.  Section 343-5 HRS establishes nine (9) “triggers,” 
which require the environmental review process.  Implementation of the Häÿena 
State Park Comfort Station Constructed Wetlands will involve:  1) the use of State 
land and funds, 2) the use of State lands classified as a conservation district; and 3) 
use within a Historic District as designated in the Hawaiÿi and National Registers of 
Historic Places. 
 
1.8 IDENTIFICATION OF AGENCIES AND COMMUNITY 

GROUPS CONSULTED 
 
Throughout the planning process for this project, the County of Kauaÿi and State of 
Hawaiÿi agencies as well as community groups, organizations and individuals were 
consulted.  Appendix A includes a record of meetings held with community 
members regarding this project.  In addition, other agencies were consulted for this 
EA process.  Appendix E and F are correspondence with agencies and participants 
consulted for the project. 
 
1.9 STUDIES CONTRIBUTING TO THIS ENVIRONMENTAL 

ASSESSMENT 
 
The information contained in this report has been gathered from agency and 
community consultations, document and historical research, site visits, feasibility 
studies, wetlands studies and generally available information regarding the 
characteristics of the site and surrounding area.  References can be found in Section 9 
of this report. 
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2.0 PROJECT DESCRIPTION 
 
This section provides background information, identifies the project’s goals and 
objectives, describes the proposed improvements, delineates construction activities 
and provides approximate costs. 
 
2.1 BACKGROUND INFORMATION 
 
2.1.1 Häÿena State Park Comfort Station  
The original comfort station at Häÿena State Park was built in 1979.  Formerly 
serviced by a large capacity cesspool, the facility was upgraded with a new sewage 
septic tank and leachfield system in 2002. In 2006, the comfort station was proposed 
to be replaced with a 750 square foot facility separated into accessible toilet rooms for 
men and women.  In 2008/09 the new facility was constructed on a concrete 
foundation with a height of 14-feet, 7-inches.  Other improvements include an 
outdoor shower erected on a 12-foot diameter concrete base and a 4-foot wide 
accessible walkway.  
 
2.1.2 Project Need 
The existing septic tank and leachfield were constructed in accordance with 
Department of Health regulations for individual wastewater systems.  The 
community has raised concerns of desecration to underlying cultural resources and 
potential ancestral remains with continuation of the leachfield.  Therefore, without 
further disturbance of the archaeological site, the project will be located away from 
the site and utilize new septic tanks for primary treatment of effluent, and 
incorporate a constructed wetland for secondary treatment to achieve better water 
quality prior to disposal.  The project will thereby improve the water quality prior to 
disposal in a new subsurface absorption bed located in an area less likely to contain 
archaeological features.  The existing septic tank and leachfield will be available as a 
back up system. 
 
2.1.3 Project Objectives 
The following project objectives are as follows:  
 

• Provide for public health and hygiene. 
• Mitigate impacts from the existing leachfield located in a culturally and 

archaeologically sensitive site. 
• Educate the public of the function wetlands can provide toward improved 

water quality. 
• Sustain native Hawaiian plants in a constructed wetland. 
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A description of how a constructed wetland can achieve these project objectives can 
be found in Appendix B, Feasibility Study.  Please note that the feasibility study was 
prepared prior to commencement of project design, therefore, it provides guidance 
and insights about how constructed wetlands work generally, but it does not provide 
project details. 
 
2.2 EXISTING USES 
 
Häÿena State Park features Këÿë Beach for swimming, snorkeling and sunbathing, 
extensive historical, archaeological and cultural features, such as wet caves, restored 
wetlands, taro loÿi and the Kalalau trail head to the Nä Pali Coast State Wilderness 
Park.  Visitor counts and comfort station use counts indicate that the park and 
supporting facilities are actively used throughout the year.  The site for the proposed 
constructed wetlands is currently vacant of structures and vegetated with non-native 
plants and trees. 
 
2.3 SURROUNDING USES 
 
The park is surrounded by conservation lands including the Limahuli National 
Tropical Botanical Garden and Limahuli Preserve.  Häÿena State Park is also adjacent 
to the Nä Pali Coast State Wilderness Park.   
 
The constructed wetlands will be located within Häÿena State Park in an area 
bounded by existing wetlands to the east, a gravel parking area to the south and sand 
dunes to the west.  The existing wetlands have been delineated by AECOS as shown 
in Figure 6.  The project sponsor, DLNR has worked with the State of Hawaiÿi 
Department of Health and the U.S. Army Corps of Engineers to acquire State and 
Federal concurrence with the wetland boundary (See correspondence in Appendix 
C).  The dunes west of the constructed wetland contain known archaeological 
features.  See Figure 1, Site Plan. 
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2.4 DESCRIPTION OF THE PROPOSED SITE IMPROVEMENTS 
 
The site improvements subject to this Environmental Assessment are those 
associated with the constructed wetlands and the new absorption bed.  The comfort 
station’s structural improvements have been previously described in the Special 
Management Area Permit Assessment Application. 
 
The constructed wetlands project will consist of the following: 

• New piping from the existing comfort station, 
• Two 1,500 gallon septic tanks,  
• Approximately 968 square foot constructed wetland, 
• Approximately  1,360 square feet of absorption bed for subsurface disposal, 

and 
• Protective fencing 

 
 
The constructed wetland is designed so that effluent will gravity flow from the 
comfort station via pipes to two 1,500 gallon septic tanks in series for primary 
treatment.  From there, the liquid will gravity flow via 4-inch PVC pipe to the 
constructed wetland for secondary treatment.  The wetland, approximately 1,000 
square feet in area will be constructed with a “top” of gravel elevation of 
approximately 14.5 feet and a “bottom” elevation of approximately 12.5 feet.  The 
system is designed at these elevations to be mostly above ground and avoid 
extensive excavations in this culturally sensitive park.  The wetlands will be 
surrounded by a berm which measures one foot higher than the top of gravel 
elevation of the constructed wetland.  The purpose of the berm is to ensure regional 
runoff does not flow into the wetland.  The constructed wetland is proposed to 
consist of a plastic-lined, shallow basin filled with media (typically rock).  Native soil 
will be placed on the surface and wetland plants will be established.  The septic tank-
treated effluent will move through the media and the plant roots where nutrients 
will be taken up by the biomass.  Appendix B is a constructed wetlands feasibility 
study for the project.  It includes the illustrated cross-section of a subsurface flow 
constructed wetland (note that this illustration is a representation of the type of 
system, and not specific to the proposed constructed wetland at Häÿena).   
 
The DLNR intends to plant the constructed wetlands with native wetland plants.  
Community stakeholders and Limahuli Garden and Preserve staff are being 
consulted for selection of culturally relevant wetland plants by the project ecologist.  
Because the wetland is a non-conventional treatment process in Hawaiÿi, the 
Department of Health is requiring a six foot security fence around the wetland to 
prevent unauthorized access.  
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The existing septic tank and leachfield will remain in place and used as a backup 
system.   
 
2.5 PROPOSED DEVELOPMENT TIMELINE AND PRELIMINARY 

COST ESTIMATES 
 
The costs to construct the subsurface flow wetland and disposal system are variable 
depending on the special construction methods, any unforeseen conditions and if it is 
determined any significant changes will be needed to meet local permitting 
requirements.  Due to the remote site location and access limitations (weight and 
transport over the Hanalei Bridge and other bridges on Kühiö Highway between 
Hanalei and Häÿena), the materials and associated delivery costs are significantly 
higher than other Hawaiÿi locations.  Preliminary estimates resulted in a total cost 
estimate of $500,000 for the tanks; civil engineering work and materials; purchase 
and installation of a liner; plumbing; wetland media; plants; signs; and, 
operations/water quality monitoring.  The project timeline is roughly 18 months, 
allowing 9 months for design and approvals, three months for Department of Health 
permitting; and six months or more for material ordering lead time and construction. 
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3.0 LAND USE CONFORMANCE 
 
The processing of various permits and approvals are prerequisites to the 
implementation of the Häÿena State Park Comfort Station Constructed Wetlands.  
Relevant State of Hawaiÿi and County of Kauaÿi land use plans, policies, and 
ordinances are described below. 
 
3.1 STATE OF HAWAI‘I 
 
3.1.1 State Environmental Review Law (Chapter 343, Hawaiÿi Revised Statutes) 
The State Environmental Review Law (Chapter 343, Hawaiÿi Revised Statutes (HRS)) 
requires an environmental assessment for any action that proposes the use of State 
lands and funds or when an action is proposed within the Conservation Land Use 
District. It also requires one for any improvements in a historic site. This 
environmental assessment has been prepared in compliance with Chapter 343, HRS 
as the proposed Häÿena State Park Comfort Station Constructed Wetlands require 
both the use of State land and funds and is located within a historic site. 
 
3.1.2 State Land Use Law (Chapter 205, Hawaiÿi Revised Statutes)  
The State Land Use Law (Chapter 205, HRS), establishes the State Land Use 
Commission and authorizes this body to designate all lands in the State into one of 
four districts: Urban, Rural, Agricultural, or Conservation. 
 
The proposed site improvements are located within the State Conservation District 
(Figure 7).  The proposed improvements are compliant with Conservation District 
Uses.   
 
3.2 COUNTY OF KAUA‘I 
 
3.2.1 The Kauaÿi General Plan 
The General Plan (GP) of the County of Kauaÿi is a long-range policy document that 
fulfills legal mandates of State Law and the Charter of the County of Kauaÿi.  It is 
intended to help guide long-range development for the enhancement and 
improvement of life on Kauaÿi, advance the County’s vision for Kauaÿi and establish 
the strategies to help achieve that vision including recommended land uses.  The GP 
was last updated in 2000. 
 
The GP North Shore Land Use Map (Figure 8) designates this area as “Park”.  The GP 
(4.2.8.3(e)) includes policy statements and goals such as, “improve facilities, 
maintenance and management of activities at State and County Parks.”  The GP North 
Shore Planning District Heritage Resource Map identifies the park as a conservation 
area and identifies that heiau sites are located within the park (Figure 9).  The 
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proposed wetlands serve to complete an upgrade needed for maintenance, while 
striking a balance with the heritage resources housed within the park. 
 
3.2.2 North Shore Development Plan & North Shore Special Planning Area 
 
The North Shore Development Plan implements zoning and provides a framework 
for guidelines to direct the physical locations and relationships of major 
improvements, buildings and landscape within the North Shore Special Planning 
Area.  As shown in Figure 8, Häÿena State Park carries a Park land use designation.  
Applicable Special Planning Area guidelines and Development Plan policies are as 
follow: 
 
Program guidelines for Häÿena Hui within the North Shore Planning Area state: 
…the Häÿena Hui area should remain in as near a natural state as possible.  New residential 
development should be of very low densities and public acquisitions of recreational areas 
should be expanded to make an appropriate entrance to the Na Pali wilderness area.  
 
Discussion:  The maintenance of existing recreational facilities within the Häÿena 
State Park contributes to the program guidelines for Häÿena Hui. 
 
Goal F of the North Shore Development Plan is to insure the preservation of the historic-
archaeological sites in the North Shore Planning Area.   
 
Discussion:  Development of this alternative effluent treatment system will help 
preserve the dune archaeological sites in the North Shore Planning area. 
 
3.2.3 County Zoning 
The Park is not specifically zoned by the County of Kauaÿi. 
 
3.2.4 Special Management Area 
The Special Management Area (SMA) was established to protect coastal resources in 
areas extending inland of the shoreline. The site is within the SMA (see Figure 10).  
The nature of the development, a constructed wetland, is not anticipated to have any 
adverse impacts on shoreline or coastal resources. 
 
Discussion:  Upon acceptance of a Final Environmental Assessment, a Special 
Management Area Assessment Use Permit will be requested for the constructed 
wetlands.   
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3.2.5 County Shoreline Setback 
Ordinance 863, adopted, December, 2007 sets forth a procedure for establishing 
building shoreline setbacks for the County of Kauaÿi.  The determination of the 
shoreline setback is based on a lot’s average depth and historic rates of shoreline 
change.  For lots with an average depth that is greater than 150 feet, the following 
table is used: 

Table 1:  County Shoreline Setback  

For structures with a 
footprint that is: 

Less than or equal to 5,000 
square feet 

Greater than 5,000 square 
feet 

Then the setback distance 
is: 

40 feet plus 70 times the 
annual coastal erosion rate 

40 feet plus 100 times the 
annual coastal erosion rate 

 
Discussion:  Although not a structure, the wetland could be considered a 
development measuring less than 5,000 square feet in area.  A Shoreline Setback 
Determination (SSD) application was accepted by the County of Kauaÿi Planning 
Commission on December 8, 2009.  The County acceptance concluded that under 
Section 8.-27.8 of the Kauaÿi Comprehensive Zoning Ordinance, the calculated 
shoreline setback line shall be 100 feet, based on this site’s average lot depth which 
exceeds 1,000 feet.  The portion of the proposed project closest to the shoreline, is 
approximately 180 feet from the shoreline.  The County acceptance is attached as 
Appendix G.   
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3.3 FEDERAL 
 
3.3.1 Americans with Disabilities Act (ADA) 
The Americans with Disabilities Act (ADA) of 1990 sets forth guidelines for 
accessibility to buildings and facilities for individuals with physical disabilities.  The 
newly constructed comfort station is constructed to be ADA compliant.  The 
proposed constructed wetlands will be restricted from access by the general public 
for health and safety reasons.  
 
3.4 NATIONAL AND STATE REGISTERS OF HISTORIC PLACES 
 
The project area lies within the “Häÿena Archaeological Complex” (Site # 50-30-02-
1600) that was listed in the Hawaiÿi and National Register of Historic Places in 1984.  
It also lies immediately adjacent to a portion of the “Kauai Belt Road” (North Shore 
Section) (Site #30-02-9346) that was listed in the National Register of Historic Places 
in 2004.   
 

The “Häÿena Archaeological Complex,” which encompasses Häÿena State Park, was 
deemed significant because it represents a large, nearly continuous, and mostly intact 
complex of archaeological features dating from the early prehistoric period to the 
recent historic period (Yent 1983).  Grouped broadly by location and type, the 
complex includes: 1) subsurface cultural layers and features, including burials, found 
within sand dune and beach-derived deposits forming a band along the seaward 
edge of the coastal flat; 2) irrigated agricultural field systems and wetlands that 
dominate the alluvial flat between the sand dune and the talus slopes along the cliff 
base, and 3) the traditionally important sites located along the talus slope, including 
the cliff face itself, that are significant to native Hawaiians because of their 
association with various legends, customs, and beliefs.  The proposed individual 
wastewater system is located in a transitional area between the back-slope of the 
sand dune and the western edge of the irrigated agricultural fields and wetlands 
created within silty clay soils of the alluvial flats.  
 
The “Kauaÿi Belt Road” stretches 10 miles from Princeville to Këÿë Beach and is 
considered the only remnant of the Belt Highway system on Kauaÿi to retain a high 
degree of integrity (Duensing 2003).  This section is characterized by its narrow lanes, 
winding road alignments, historic bridges and culverts, road cuts, and scenic 
settings.  The stretch from Häÿena Beach County Park to Këÿë was the last to be 
completed, probably in 1928.  The concrete culvert crossing Limahuli Stream at the 
entrance to the Häÿena State Park is one of 13 bridges and culverts designated as 
contributing to the significance of the Belt Road.  The proposed individual 
wastewater system is, at the closest point, approximately 46 feet from the current 
roadbed and about 2,000 feet from the culvert at the park entrance.  
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Discussion:  The location, layout, and design of the individual wastewater system 
has been planned to minimize impacts on those archaeological and cultural sites that 
contribute to the significance of the National Register complex, both during 
construction and when the system is in use.  Archaeological testing for this project 
and for others related to the comfort station and existing leachfield provided 
information on the probable distribution and nature of intact subsurface 
archaeological deposits and burials in this project area (McEldowney and Yent 2007, 
Major and Carpenter 2001, Yent and Carpenter, field notes, 2009).  Excavation during 
construction is being confined primarily to areas and depths that have been 
disturbed by past construction and landscaping activities and appear to have no 
intact cultural deposits. The constructed wetland will be constructed mostly in and 
on fill materials or on leveled surfaces requiring only shallow excavation in disturbed 
soils.  The new absorption bed and the sewer line connecting the comfort station with 
the new septic tanks are in areas altered by past projects and park uses (e.g., 
cesspools, septic tank, parking lot, and existing leachfield).  Installation of one of the 
new septic tanks, the western-most one, will require excavation extending into sand 
deposits but no cultural materials were found in these deposits during recent 
archaeological testing (Yent and Carpenter, field notes, 2009).  This was consistent 
with archaeological work conducted for the existing leachfield which suggested that 
cultural deposits in the sand dunes tended to diminish towards the back slope of the 
dune.  Archaeological testing in the silty clay deposits in the transitional area 
between the back slope of the dune and the wetland areas contained no subsurface 
cultural deposits or features.  To ensure the appropriate treatment of archaeological 
resources should any be uncovered, an archaeological monitoring plan will be 
prepared and an archaeologist will be on site during all ground alteration and 
excavation work. 
 
Over the long-term, damage to subsurface deposits and features due to seepage from 
the absorption bed will be significantly reduced because discharge will be of a higher 
quality and the new absorption bed is located in an area altered by past activities and 
towards the back slope of the dune where the probability of intact cultural deposits 
tends to decline.  Pollution of subsurface cultural materials and burials by discharge 
from the existing wastewater system was a major concern of the native Hawaiian 
community at Ha‘ena and the impetus for the instillation of a constructed wetland 
system. 
 
The visual impacts of the project on culturally significant sites, such as the house site 
of Lohiÿau or the cliffs of Makana which are or could be visible from the project area, 
will be diminished by using black-coated materials for the fence surrounding and 
screening the constructed wetland.  The visual intrusiveness of the protective fence 
will be further softened and broken by planting low shrubs along the fence 
perimeter.  
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The project will not directly or indirectly affect the structural character or integrity of 
the Belt Highway segment adjacent to the project area because this segment has been 
significantly altered over the years to accommodate the high volume of traffic at the 
highway’s terminus.  The road bed and shoulders have been expanded for parking 
and Americans with Disabilities Act improvements.  One of the defining 
characteristic of the Belt Highway, its scenic setting, has been retained in this 
segment.  The project’s impact on this setting is being addressed by measures being 
taken to diminish the visual effects of the project.  
 
3.5 APPROVALS AND PERMITS 
 
The permits and/or approvals required to implement the proposed site 
improvements are listed in Table 2. 
 

Table 2:  List of Anticipated Permits and Approvals 

 

PERMIT/APPROVAL AUTHORITY STATUS 
Compliance with 
Chapter 343 HRS Office of Environmental Quality Control In process 
Compliance with 
Chapter 6E, HRS 
(Historic Preservation) State Historic Preservation Division Compliant 
Special Management 
Area Permit & Shoreline 
Determination County of Kauaÿi Planning Commission 

To be 
submitted 
2010  

Shoreline Setback 
Determination 

County of Kauaÿi Planning Department/State of 
Hawaiÿi Department of Accounting and General 
Services, State Survey Office Accepted 
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4.0 DESCRIPTION OF THE AFFECTED 
NATURAL ENVIRONMENT, POTENTIAL 
IMPACTS AND MITIGATION MEASURES 

 
This section describes the existing conditions of the physical or natural environment, 
potential impacts of the proposed Häÿena State Park Comfort Station Constructed 
Wetlands on the environment, and mitigation measures to minimize any impacts. 
 
4.1 CLIMATE 
 
4.1.1 Existing Conditions 
Mild temperatures, persistent trade winds, and differences in rainfall over short 
distances characterize climatic conditions on Kauaÿi.  Temperatures at Kilauea Town, 
about 12 miles east of Häÿena, range from 68.7 degrees Fahrenheit (F) to 76.6 degrees 
F annually.  Rainfall averages 50-80 inches annually at this north shore location.  
Northeasterly trade winds blow 90 percent of the time in June through August and 
40-60 percent of the time January through March.  Wind average is 15 miles per hour. 
 
4.1.2 Potential Impacts and Mitigation 
The proposed constructed wetland is not expected to have an impact on climatic 
conditions and no mitigation measures are planned.  In the event of heavy rains 
where water begins to pool within the wetland and over the course of days, threatens 
to overtop the berm, the effluent can be diverted to the backup system (the current 
septic tank and leachfield). 
 
4.2 GEOLOGY AND TOPOGRAPHY 
 
4.2.1 Existing Conditions 
 
There are two theories explaining Kauaÿi’s morphology.  Historically, it has been 
thought that the island formed from a single shield volcano.  A second theory 
suggests two shield volcanoes caused the formation of the island.  For purposes of 
this report, the single shield volcano theory is described below.   
 
Approximately five million years in age, the Island of Kauaÿi formed as a result of a 
single shield volcano rising from the Pacific Ocean floor.  The island’s age places it 
among the oldest within the Main Hawaiian Island chain.  The main Kauaÿi shield 
volcano was formed by the emplacement of thousands of basaltic lava flows around 
the Pliocene geological epoch (3.6-5.3 million years ago). 
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The shield’s Pliocene geologic history commenced with the emplacement of the 
Napali formation.  Primarily consisting of thin theoleiitic basalt, olivine basalt, and 
oceanite pahoehoe, this formation sloped gently outward from the summit. The 
famed Nä Pali cliffs formed as a result of stream and wave erosion coupled with 
complications resulting from voluminous post-erosional volcanic eruptions on the 
northeastern side.  The original shield’s volcanic activity created fault zones off the 
main caldera, including one on each side of the existing park boundaries.  A fault 
scarp is evident near the head of Kalalau Valley and runs for two miles toward the 
caldera, hence its reference as the “Kalalau Fault.” The Wainiha fault runs along the 
park’s eastern boundary up the Wainiha River.  
 
The Kauaÿi shield experienced a long period of dormancy, experiencing a period 
absent of eruptive activity for approximately 1.5 million years.  This quiet period 
allowed for profuse erosion around the volcanic shield.  Activity did return to 
Kauaÿi, emplacing the Koloa Volcanics Series throughout the eastern portion of the 
island.  These flows stemmed from over 40 identified vents, with many more 
theorized but unrecognizable due to the verdant vegetation in the area.  
 
Kaua’i's post-erosional volcanic activity has largely been limited to the eastern 
portion of island, leaving sedimentary processes the sole geological influence 
affecting the Häÿena State Park and the Nä Pali coast.  
 
During the Pleistocene epoch (0.126 to 2.558 million years ago), the Earth experienced 
large fluctuations in global sea level.  Drops in sea level lowered the erosional 
baseline for streams, carving valleys and cliffs to steep grades.  The lower sea level 
allowed for the deposition of calcareous and alluvial deposits, including calcareous 
dunes now lithified. These dunes run along the park’s makai boundary and are a 
prominent feature along the existing beach.  
 
Another geologic feature of note within the park boundary includes the sea caves 
carved into the side of the mountain through natural processes. These caves were 
carved as a result of a rise in sea level during the Pleistocene, when existing lava 
tubes were enlarged by wave action. Currently, the valley flats are a result of alluvial 
fill from stream erosion and a decrease in sea level of five feet from its highest stand.   
 
At the location of the proposed constructed wetlands, the ground is relatively level 
and averages 15 feet above mean sea level.   
 
4.2.2 Potential Impacts and Mitigation 
 
The proposed constructed wetland will have no affect on Kauaÿi’s geology. Nor will 
it involve alteration to important geological features, such as the wet or dry caves 
within Häÿena State Park.  The site has been previously modified to accommodate the 
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comfort station constructed in 1979 and subsequent changes associated with the 
newer septic tank and drain field in 2004.  The wetlands are proposed to be mostly 
constructed above ground, so as to minimize disturbance to subsurface cultural sites.  
Moreover, the project will occupy a limited area and will not significantly alter park 
topography or major drainage patterns.   
 
4.3 SOILS 
 
4.3.1 Natural Resource Conservation Service  
Site soils are identified as Mokuleia Fine Sandy Loam (Mr) by the Natural Resource 
Conservation Service (NRCS), as shown in Figure 12.  This soil occurs on the eastern 
and northern coastal plains of Kauaÿi, and is nearly level.  Below the surface, the soil 
has a profile similar to that of Mokuleia Clay Loam which is characterized by dark-
brown and light-gray, single-grain sand and loamy sand.  Permeability is moderately 
rapid in the surface layer and rapid in the subsoil. Runoff is very slow, and the 
erosion hazard is slight. The available water capacity is about 1 inch per foot in the 
surface layer and 0.7 inch per foot in the subsoil. Included in mapping were small 
areas where the slope is as much as 8 percent. 
 
4.3.2 Land Study Bureau Detailed Land Classification 
The University of Hawaiÿi Land Study Bureau (LSB) document titled Detailed Land 
Classification, Island of Kauaÿi, classifies non-urban land by a five-class productivity 
rating system, using the letters A, B, C, D and E, where “A” represents the highest 
class of productivity and “E” the lowest.  The entire Häÿena State Park is classified as 
“E”, or “Very Poor” according to this land rating system (Figure 13). 
 
4.3.3 Agricultural Lands of Importance to the State of Hawaiÿi 
The State of Hawaiÿi Department of Agriculture’s Agricultural Lands of Importance 
to the State of Hawaiÿi (ALISH) system rates agricultural land as “Prime,” “Unique” 
or “Other.”  The remaining land is not classified.   
 
“Prime” agricultural land is best suited for production of food, feed, forage and fiber 
crops.  The land has the soil quality, growing season and moisture supply necessary 
to economically sustain high yields of crops when treated and managed including 
water management, according to modern farming methods. 
 
“Unique” agricultural land can be used for specific high-value food crops.  The land 
has a special combination of soil quality, growing season, temperature, humidity, 
sunlight, air drainage, elevations, aspect, moisture supply, or other conditions that 
favor the production of a specific crop of high quality and/or high yield when the 
land is treated and managed according to modern farm methods. 
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“Other” agricultural land is vital to production of food, feed, fiber and forage crops, 
yet they exhibit properties that are not ideal, such as seasonal wetness, erosion, 
limited rooting zone, slope, flooding, or drought.  The land can be farmed 
satisfactorily through greater fertilization and other soil amendment, drainage 
improvement, erosion control practices, and flood protection and can produce fair to 
good crop yields when properly managed. 
 
According to the ALISH system, the constructed wetlands are proposed for lands 
considered “Prime” agricultural lands (see Figure 14).  
 
4.3.4 Potential Impacts and Mitigation 
 
During construction and planting of the wetland, localized disturbance to the top soil 
will occur.  Contractors will use best management practices (BMPs) to minimize 
erosion during construction and planting.  Long term, the wetland plantings will 
mitigate the potential of soil erosion from wind and storm runoff. 
 
Although the constructed wetland will be located in lands considered to be “Prime” 
agricultural land, the site location relative to park facilities make it an unlikely 
location for agricultural uses.  It is noteworthy that taro loÿi are actively being 
restored within Häÿena State Park, and a loÿi restoration plan has been prepared by 
State Parks.  The constructed wetlands are not proposed in an area of active or 
proposed loÿi restoration.   
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4.4 NATURAL HAZARDS 
 
4.4.1 Existing Conditions 
Natural hazards impacting the Hawaiian Islands include flooding, tsunami 
inundation, hurricanes, volcanic eruptions, and earthquakes.  According to the Flood 
Insurance Rate Map (FIRM) Panel 1500020030E (9/16/05) prepared by the Federal 
Emergency Management Agency (FEMA), National Flood Insurance Program, the 
project area is located in Zone X.  (Figure 15).  Zone X is outside the 1% annual 
chance flood (100 year flood).  At this location, flood elevations are known and 
shown on Figure 15.  The flood elevations are the water surface elevation of the 100 
year flood.   
 
Häÿena State Park is located within the tsunami evacuation zone (Figure 16).   
 
Since 1980, two hurricanes have had a devastating effect on Kauaÿi.  They were 
Hurricane ÿIwa in 1982 and Hurricane ÿIniki in 1992.  There was no hurricane 
overwash recorded in the area after Hurricane ÿIniki.  Much of the damage due to the 
hurricane overwash was recorded in low-lying coastal areas in Wailua and Kapaÿa 
and along the southern coast of the island.  
 
While it is difficult to predict such natural occurrences, it is reasonable to assume that 
future incidents are likely, given historical events.  However, the threat of such 
hazard is no greater for the proposed project site than any other location on Kauaÿi. 
 
Volcanic hazard is considered minimal due to the extinct status of the volcanoes 
comprising Kauaÿi. 
 
In Hawaiÿi, most earthquakes are linked to volcanic activity, unlike other areas where 
a shift in tectonic plates is the cause of an earthquake.  Each year, thousands of 
earthquakes occur in Hawaiÿi, the vast majority of which are so small they are 
detectable only with highly sensitive instruments.  The threat of an earthquake to the 
site area is no greater than any other location on Kauaÿi. 
 
Within Häÿena State Park, there is a potential for rockfall.  Kühiö Highway is located 
at the base of mountains created by lava flows, which erode due to the forces of wind 
and water.   
 
4.4.2 Potential Impacts and Mitigation 
The proposed wetland will not exacerbate any natural hazard conditions.  The 
wetland location will not interfere with roadways that might serve as evacuation 
routes.  A berm will be constructed around the wetland to prevent inundation from 
stormwater that may flow across the surface of the ground.  In the event of tsunami, 
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the wetland could be damaged or destroyed, as would a more conventional 
wastewater treatment system.   An advantage to the constructed wetland over septic 
systems is that the wetland is not an anaerobic system.  This means that bacteria can 
not thrive as they do in a system deprived of oxygen.  Therefore, in a catastrophic 
event such as a tsunami, the water inside the wetland should be less contaminated 
with bacteria than that of septic systems. Thus, in the event of a natural disaster, the 
constructed wetland presents no greater risk to the environment or human health 
than the existing system. 
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4.5 WETLANDS 
 
4.5.1 Existing Conditions 
East of the project area is the site of a former Hawaiian fishpond, Loko Këÿë.  What 
remains is a broken line of boulders, seasonally saturated land and some plant 
communities that would be indicative of wetlands.  A wetland delineation study was 
conducted in 2008 by AECOS, Inc. to determine if the area east of the site is wetland 
and if so, to determine the wetland boundary.  AECOS, Inc. also consulted with the 
US Army Corps of Engineers to determine if the wetland is “jurisdictional” or also 
known as “Waters of the United States” and therefore regulated by the Corps.  In 
summary, AECOS, Inc. determined that the jurisdictional wetlands corresponded 
with the broken line of boulders (see Figure 6).  This determination was based upon 
the presence of hydric soils and water at test pits (SP-1, SP-2 and SP-3 shown on 
Figure 6).  However, based on a field inspection, the Corps determined that the area 
near the broken line of boulders did not meet the Corps’ definition of wetlands 
because this area was absent one wetland parameter, wetland vegetation.  Thus, the 
Corps determined that the extent of the wetland is somewhere east of the boulders 
(or “inside” the historic fish pond).  The Army Corps determined that test pit SP-2 is 
wetland due to presence of water, hydric soils and wetland vegetation, but test pits 
SP-1 and SP-3 on Figure 6 are upland.  The findings of the wetland delineation report 
and the Army Corps’ response letter are attached as Appendix C. 
 
4.5.2 Potential Impacts and Mitigation 
In order to avoid any impacts to the existing wetland east of the project site, the 
project has been designed using the more conservative wetland boundary 
established by AECOS, Inc.  The constructed wetland and its absorption bed will be 
constructed outside the AECOS, Inc. boundary shown on Figure 6 and no discharges 
to Waters of the United States will occur.  A berm is included in the design of the 
constructed wetland to avoid mauka stormwater runoff inundation and overflow 
into the existing wetlands east of the site.  Similarly, the absorption bed has been 
located away from the existing wetland to ensure that the water associated with the 
constructed wetland are not “discharged” to the existing wetland. 
 
Preliminary review of the conceptual location of the wetland and absorption bed has 
occurred by the State of Hawaiÿi Department of Health (DOH), Wastewater Division.  
In all likelihood, DOH will require State Parks to monitor the water quality on a 
quarterly basis for at least the first two years of operation to ensure a stable effluent 
quality is established. 
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4.6 FLORA 
 
4.6.1 Existing Conditions 
The site vegetation consists of naturalized alien species including false kamani, hau, 
ironwood, coconut, Java plum, pothos, sow thistle, wedelia and four o’clock.  As 
discussed in the previous section of this report, the site does not show wetland 
characteristics and wetland flora is more abundant to the east of the project site.   
 
4.6.2 Potential Impacts and Mitigation 
The replacement of existing alien plant species with native Hawaiian plants will 
further serve the immediate site and park in general by encouraging a diversity of 
plant life that supports native biological communities.  Plants selected for the 
wetland will be those native plants that can best thrive in Kauaÿi’s north shore 
environment while providing water quality functions.  Such plants will include 
makaloa (cyperus laevigatus L.) and neki (Schoenoplectus lacustris) two native Hawaiian 
sedges (Erickson & Puttock).  Within the wetland, the gravel surface will be level for 
ease of maintenance.  Plants proposed for the exterior of the wetland (outside the 
fence) include neke (cyclosorus interruptus) and hala (pandanus tectorius).   
 
Importation of invasive plant seeds with off-site soil will be avoided to the extent 
possible.  Both on-site and off-site soils are expected to be used for construction of the 
berm around the wetland.  First, some on-site excavation will take place in order to 
construct the absorption trenches.  This soil may be utilized for the berms. However, 
a project goal is to minimize site disturbance, thus excavation will be limited and 
additional soil will need to be imported to create the berms to the desired height.  
State Parks will work with the contractor and specify that clean borrow material be 
utilized.  The material must be free of organic matter and other deleterious 
substances.  State Parks can further specify that top soil can not be imported and 
must come from the site or a nearby site.  During construction, best management 
practices for erosion control will be implemented so as to avoid sediment run-off 
from the construction site into the adjacent existing wetland.  All disturbed areas will 
be planted upon construction so as to avoid the spread of non-native, invasive 
species that already exist within the park. 
 
4.7 FAUNA 
 
4.7.1 Existing Conditions 
Faunal communities in the project area are alien dominated. Surveys conducted for 
the National Tropical Botanical Garden identified detrimental animal species such as 
feral cats, rats and ungulates in the Limahuli Preserve.  It is likely that these species 
are present at times at Häÿena State Park where there is greater opportunity for these 
species to forage in trash or debris left behind by visitors. 
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Avian species commonly encountered are all introduced species common to lowland 
area across Hawai`i. These include Japanese white-eye (Zosterops japonicus), common 
myna (Acridotheres tristis), wild jungle fowl (Gallus gallus), red-crested cardinal 
(Paroaria coronata), and house sparrow (Passer domesticus). Additionally, the following 
species are known to occur within the proposed project area: the endangered 
Hawaiian coot (Fulica alai), Hawaiian duck (Anas wyvilliana), Hawaiian moorhen 
(Gallinula chloropus sandvicensis), Hawaiian stilt (Himantopus mexicanus knudseni) and 
Hawaiian goose (Branta sandvicensis).  The following migratory shorebirds may also 
be present in the vicinity of the project: Pacific golden plover (pluvialis fulva), ruddy 
turnstone (arenaria interpres), wandering tattler (heteroscelus incanus) and sanderling 
(calidris alba).  The endemic Hawaiian Short-eared owl (Asio flammeus sandwichensis) 
can also be found in the area of the project. 
 
It is expected that the endangered Hawaiian Petrel (ÿUaÿu; Pterdroma phaeopygia 
sandwichensis), threatened Newell’s Shearwater (ÿAÿo; Puffinus auricularis newelli) and 
the Band-rumped Storm-Petrel (Odeanodroma castro) would fly over Häÿena State 
Park to their nests in the mountains.  These birds can be affected by exterior lighting, 
becoming disoriented and downed at times.  It is also expected that the endangered 
Hawaiian hoary bat (Lasiurus cinereus semotus) probably utilizes the area for foraging 
and possibly roosting in trees at Häÿena State Park.   
 
4.7.2 Potential Impacts and Mitigation Measures 
Inclusion of wetlands, particularly one that includes native plants, will serve to 
generally enhance habitat for insects and birds and mammals such as the hoary bat.  
The addition of native Hawaiian wetland plants will contribute to greater 
biodiversity within the immediate vicinity.   
 
However, by intention, the wetland is not designed to be a habitat, particularly for 
waterbirds.  Thus, during normal operations there will not be standing water in the 
wetland.  Rather, water will be two (2) to four (4) inches below the gravel surface 
area.  Additionally, the surface of the wetland will be a gravel media, not mud.  
However, during periods of heavy rain, there is the possibility that surface water 
may be present in the wetland before the system drains to the absorption bed.  Thus 
there is the possibility that it may attract waterbirds.  The potential to attract 
waterbirds raises two possible concerns; increased predation pressure from non-
native species such as rats, feral dogs and cats; and the potential for an outbreak of 
avian botulism.  With regard to threat from predation, the primary minimization 
measure that the State will employ to reduce this risk is to fence the wetland with a 
6-foot high chain link fence.  The fence should serve to keep dogs and cats from the 
wetland.  It will also serve to protect the public and keep feral pigs from rooting in 
the system.  An additional minimization measure the State will employ is to continue 
to implement on-going management actions to control feral cats.  At present, State 
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Parks staff works with the Kauaÿi Humane Society, using Humane Society traps and 
Humane Society officers to pick up cats from the park as the need arises. 
 
Avian botulism is a disease that can affect birds and does not affect humans.  Birds 
contract the disease by eating aquatic invertebrates that filter feed sediments or water 
or can be transmitted from bird to bird when insects that have been feeding on a 
dead bird are eaten by a waterbird.  With regard to threat of avian botulism, the 
primary minimization measure that the State proposes to employ is to ensure that no 
protein source is found in the wetland so that the bacterium can not produce the 
botulism toxin.  The subsurface nature of the wetland will ensure that protein in the 
form of fish or aquatic invertebrates that filter feed will not be present.  Secondarily, 
as the wetland is not expected to exhibit high habitat values for waterbirds, and it 
will be fenced, it is unlikely that a dead bird or goose would serve as a protein source 
for the bacterium.  Finally, the constructed wetland system is designed such that it is 
not an anaerobic system, thus, is not the ideal environment for any types of bacteria 
to survive.   
 
In addition to the above measures, the State will employ management techniques to 
control avian botulism.  Foremost, State Parks staff will become familiar with the 
signs of avian botulism and in the event that dead birds are discovered within the 
constructed wetland or elsewhere in the park, they will be removed by State Parks 
staff and disposed of in an appropriate manner.   
 
The subsurface nature of the constructed wetland will also serve as a management 
tool to control the disease, as the system will drain after a rain event, reducing the 
success of the bacterium’s survival.  Last, in the event of standing water during a 
period of heavy rains and a known outbreak, as an emergency measure, the 
wastewater from the comfort station can be diverted to the existing septic tank and 
leachfield.  This action would facilitate draining of the wetland more rapidly to 
ensure that an outbreak is effectively managed. 
 
With regard to seabirds, all construction activity will occur during daytime hours 
and no exterior lighting that could cause confusion for night-flying birds will be 
installed with this project.   
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5.0 ASSESSMENT OF EXISTING HUMAN 
ENVIRONMENT, POTENTIAL IMPACTS, AND 

MITIGATION MEASURES 
 
This section describes the existing conditions of the human environment, potential 
impacts of the proposed constructed wetlands and mitigation measures proposed to 
minimize any impacts. 
 
5.1 ARCHAEOLOGICAL, CULTURAL AND HISTORIC 

RESOURCES 
 
5.1.1 Existing Conditions 
 
The site is located within Häÿena State Park, located on the north eastern side of 
Kauaÿi.  The Native Hawaiian settlement located at the site was inhabited from 
roughly 1000 AD to 1800 AD.  Primary sources of economy were fishing and 
agriculture with some aquaculture.  The comfort station site which includes a 
washroom facility, exterior shower, septic tank and leachfield are located within the 
“Häÿena Archaeological Complex”, listed in the Hawaiÿi and National Register of 
Historic Places in 1984 (State site #30-02-1600).  Archaeological testing prior to 
construction of the original comfort station revealed a transitional zone from coastal 
habitation to an agricultural system.  Numerous fire hearths and refuse pits, a large 
stone lined storage pit, an ÿauwai, pavement, and at least two cultural strata were 
uncovered in the area where the comfort station site and adjacent parking lot are 
now located.  The proposed individual wastewater system is located in a transitional 
area between the back-slope of the sand dune and the western edge of the irrigated 
agricultural fields and wetlands that were created within silty clay soils of the 
alluvial flats.  
 
Installation of the individual wastewater system prompted additional archaeological 
data recovery.  The work at that time indicated extensive disturbance of the 
uppermost 50 cm (20-inches) of the site.  Cultural deposits and intact features were 
recorded below this depth, including postholes and pits.  A single prehistoric human 
burial was disturbed by the septic tank installation, located approximately 40 feet 
northeast of the restroom.  The iwi were reinterred within the park at that time. 
 
5.1.2 Potential Impacts and Mitigation Measures 
State Parks has worked with the Häÿena community (and specifically, community 
members who filed petitions to intervene in the 2007 SMA permit for the comfort 
station), to develop an alternative wastewater treatment and disposal system that is 
more culturally sensitive than the system currently in place.  To do so, numerous 
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consultations with the community have occurred as the idea for the constructed 
wetland was conceived and plans have been refined.   
 
The primary objective of this project is to minimize disturbance of Häÿena’s 
subterranean archaeological and cultural sites. Therefore, the septic tank and 
leachfield will be left in place, rather than removed.  In order to terminate use of the 
leachfield (except as a back up to the constructed wetlands), effluent will be diverted 
by gravity via pipe to the new septic tanks, flow through the constructed wetland 
and disposed in the absorption bed.  Thus, the constructed wetlands will offer a 
better quality effluent than that treated by a septic tank and leachfield alone.  
Typically, constructed wetlands involve grading a channel three to four feet deep, 
lining the channel with plastic, media such as gravel sized rock allowing water to 
flow below the surface.  Due to the archaeological sensitivity of further digging at the 
site, creating a berm to achieve the desired depth without extensive excavating is 
planned.  Media and native top soil can be placed on the surface where wetland 
plants are installed.   
 
Archaeological testing for this project and for others related to the comfort station 
and existing leachfield provided information on the probable distribution and nature 
of intact subsurface archaeological deposits and burials in this project area 
(McEldowney and Yent 2007, Major and Carpenter 2001, Yent and Carpenter, field 
notes, 2009).  Excavation during construction is being confined primarily to areas and 
depths that have been disturbed by past construction and landscaping activities and 
appear to have no intact cultural deposits (Yent and Carpenter, field notes, 2009). 
 
Installation of one of the new septic tanks, the western-most one, will require 
excavation extending into sand deposits but no cultural materials were found in 
these deposits during archaeological testing.  This was consistent with archaeological 
work conducted for the existing leachfield which suggested that cultural deposits in 
the sand dunes tended to diminish towards the back slope of the dune.  
Archaeological testing in the silty clay deposits in the transitional area between the 
back slope of the dune and the wetland areas contained no subsurface cultural 
deposits or features (McEldowney, personal communication).  Further, to ensure the 
appropriate treatment of archaeological resources should any be uncovered, an 
archaeological monitoring plan will be prepared and an archaeologist will be on site 
during all ground alteration and excavation work. 
 
Importantly, the group of individuals who filed petitions to intervene have 
maintained working communication with the State through the planning and design 
phase of the constructed wetlands.  The petitioners are individuals with knowledge 
of Häÿena’s cultural assets and their knowledge has informed the project design.  
Further, the petitioners’ knowledge is a valuable supplement to the Cultural Impact 
Assessment which was also prepared.   
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In order to further supplement the knowledge and expertise of the petitioners and 
evaluate the cultural impacts of this project, a Cultural Impact Assessment (CIA) was 
conducted by Kaÿimipono Consultants (attached as Appendix D).  The CIA included 
research that places the project in the context of the ahupuaÿa of Häÿena and the 
greater moku (district).  The CIA provides a literature review, Hawaiian moÿolelo 
(stories) and included summaries of previous ethnographic interviews and an 
interview with a knowledgeable individual with close ties to Häÿena.   
 
The CIA concludes that: 

• …There appears to be a clear message that people culturally connected to Këÿë/Häÿena 
do not want the Comfort Station located there or the remnants of Loko Këÿë modified. 

• While there has not been any recent (continuing) burials in the project area or 
functioning use of the fishpond, access to the traditional/ancient sand dune burials 
will be impacted by the Comfort Station and modification of the wetlands. 

• …sand dune burials continued into the historic period, as did the use of fishponds.  
While both of these resources were damaged by historic tsunami, they still qualify as 
historic resources (religious/spiritual land subsistence example). 

• The historic practice of sand dune burials was discontinued; the historic use of the 
fishpond aquaculture was also discontinued in Häÿena.  However, the restoration and 
continued practice of growing kalo (taro) has been revitalized in recent years in 
Häÿena and elsewhere in Hawaiÿi.  Fishpond aquaculture has also been revitalized 
around Hawaiÿi and there is some hope that this will happen in Häÿena as well as for 
subsistence and cultural purposes. 

 
As discussed previously in this report, this project was borne of a Memorandum of 
Understanding and on-going discussions with individuals of the community with 
close ties to Häÿena (see Appendix A).  The purpose of this project is to mitigate the 
existing (on-going) perception that the leachfield is desecrating a known 
archaeological site.  To that end, the location as proposed is outside the dune area to 
avoid disturbance to known archaeological features and as far away from the former 
loko Këÿë as possible to avoid disturbance to the former fishpond.  Effluent from the 
comfort station will receive primary treatment from a series of two septic tanks, 
secondary treatment by biological processes within the constructed wetland, and 
finally discharged to an absorption bed that is located between the backslope of the 
dune and the existing wetland (Loko Këÿë).  No alterations to Loko Këÿë are 
proposed.  Archaeological testing in the silty clay deposits in the transitional area 
between the back slope of the dune and the wetland areas contained no subsurface 
cultural deposits or features (McEldowney, personal communication). 
 
In order to mitigate any cultural impacts, the following measures will be taken: 
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• No alteration to the existing wetland which is the site of a former fishpond 
(Loko Këÿë) will be made. 

• No effluent will be discharged to the existing wetlands or within a 50-foot 
buffer of the existing wetland. 

• Discontinue use of the existing septic tank and leachfield, and leave in place so 
as to 1) limit site disturbance; and 2) to utilize as a back-up system as 
necessary. 

• No disturbance of sand dunes is proposed.  Existing roadways will be utilized 
to access the site. 

 
To ensure that no archaeological impacts occur during construction, an 
archaeological monitoring plan will be prepared and an archaeologist will be on site 
during all ground alteration and excavation.   
 
5.2 NOISE 
 
5.2.1 Existing Conditions 
The predominant sources of noise in the vicinity of the site stem from automobile 
traffic accessing the park.  Auto parking is adjacent to the comfort station facility.  
Other sources of noise are from natural sources, such as wind, rain and ocean waves. 
 
5.2.2 Potential Impacts and Mitigation Measures 
A wetland will not create any adverse noise impacts.  During project construction, 
there will be minimal, temporary noise impacts associated with the small amount of 
earth movement required to construct a berm and wetland system.  
 
To mitigate construction noise levels, the DLNR Engineering Division will work with 
the contractor to ensure adherence with State Department of Health (DOH) 
regulations, use of proper equipment and regular vehicle maintenance.  Equipment 
mufflers or other noise attenuating equipment may also be employed as required.  
All construction activities will be limited to daylight work hours.  It is expected that 
after the proposed construction is complete, ongoing noise generating activities will 
be similar to existing conditions. 
 
5.3 AIR QUALITY 
 
5.3.1 Existing Conditions 
Regional and local climate, together with the amount and type of activity generally 
determine the air quality of a given location.  At the project site, winds are 
predominantly trade winds.   
 
Due to relatively undeveloped nature of the park and surrounding properties, air 
quality is excellent.  There are no point sources of airborne emission within proximity 
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of the project site.  Pollutants that exist may be attributable to automobile traffic 
accessing the park.  Emissions from such sources are intermittent and are quickly 
dispersed by prevailing winds. 
 
5.3.2 Potential Impacts and Mitigation Measures 
A constructed wetland will not negatively impact air quality in the area.  Wetland 
plants generally serve to enhance air quality, however, any enhancement will be 
nominal due to the relatively small area proposed for planting.   
 
Emissions derived from operation of construction equipment and other vehicles 
involved in construction activities may temporarily affect the ambient air quality in 
the immediate vicinity.  However, these effects will be minimized through proper 
maintenance of construction equipment and vehicles.  In addition, there may be a 
temporary adverse impact on air quality attributable to dust generated during 
project construction, particularly earthmoving activity.  However, the soil type, 
Mokulëÿia Fine Sandy Loam is described by the NRCS as having only a “slight” 
erosion hazard.  Vegetation within the wetland and outside the facility will be 
planted immediately to reduce potential for erosion of soils. 
 
5.4 VISUAL RESOURCES 
 
5.4.1 Existing Conditions 
Häÿena State Park, known for its scenic, undeveloped qualities, provides passive 
recreational activities such as swimming, sunbathing, picnicking and hiking.  As 
such, the park is generally unimproved, but experiences heavy visitor traffic.  
Improvements include the access road, parking areas, a trailhead with associated 
markers and the comfort station.  The open area west of the comfort station is the 
location of the septic tank and drain field.   
5.4.2 Potential Impacts and Mitigation Measures 
Häÿena State Park is known for its natural beauty, particularly as travelers on Kühiö 
Highway approach Këÿë beach.  However, it is known that at one time, the landscape 
had a more open appearance, with fewer trees such as the false kamani, which have 
come to dominate the landscape (see Appendix D, Page 70).  It is expected that 
removal of the false kamani in order to make way for this project will serve to “open 
up” the landscape, by removing tree canopy, allowing for increased visual access to 
the park’s scenic features such as the peak of Makana.  For safety purposes, 
Department of Health regulations require that the constructed wetland be enclosed 
by a 6-foot high chain link fence.  The visual effects of this structure will be softened 
by using a black vinyl coating, which should be less obtrusive than metal which 
would reflect sunlight.  The fence will be further softened by exterior plantings 
which will include native trees such as hala.  
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5.5 SOCIO-ECONOMIC CHARACTERISTICS 
 
5.5.1 Community Character 
 
5.5.1.1 Existing Conditions 
Häÿena State Park is located at the terminus of Kühiö Highway, in the ahupuaÿa of 
Häÿena, District of Hanalei, Island of Kauaÿi.  The area is characterized by its 
undeveloped wildland environment, cultural and recreational amenities, including 
Limahuli National Botanical Gardens, Kalalau Trail and Häÿena County Park.   
 
According to the 2000 United States Census, the population of Kauaÿi County was 
58,463 persons. The County’s population was projected to increase to 63,004 persons 
by 2006.   
 
The median age of Kauaÿi residents in 2000 was 38.  In the nearest Census Designated 
Place (CDP), Hanalei, the median age was 40.  As the Häÿena population is small and 
sparsely populated, following is some general demographic data for the Hanalei 
CDP.  It can provide some insight to Kauaÿi’s North Shore population, but no direct 
conclusions can be drawn about the population of individuals who live in the Häÿena 
ahupuaÿa. 
 
Of the 193 households within the Hanalei CDP, 30.1 percent (58 households) had 
children under the age of 18 years and 43 percent (22 households) had individuals 65 
years or older.  Twelve percent of households consisted of individuals living alone 
who were over the age of 65 (6.2 households).   
 
Of the 303 total housing units in the Hanalei CDP, 63.7 percent were occupied and 
30.7 percent (93) were considered “vacant” for seasonal, recreational or occasional 
use.   
 
The racial composition of Kauaÿi is provided based on the 2000 census.  A little over 
eight percent of the Kauaÿi population consider themselves native Hawaiian.  Kauaÿi 
residents that identify themselves as one race (76.2%) 36 percent Asian; 29.5 percent 
white; and, 9.1 percent “Other Pacific Islander”. 
 
5.5.1.2 Potential Impacts and Mitigation Measures 
The purpose of the constructed wetlands is to serve an existing facility.  The wetlands 
will not increase capacity of the comfort station, and is not expected to create any 
impacts to the number of housing units, the number of households or racial 
composition.   
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5.5.2 Population 
 
5.5.2.1 Existing Conditions 
The US Census Bureau reports the population of Kauaÿi to be 58,463 and projects a 
2006 population of 63,004 persons.  The nearest Census Designate Place (CDP) is 
Hanalei, which reports a total population of 478 persons in 2000.   
 
5.5.2.2 Potential Impacts and Mitigation Measures 
The proposed wetlands are not expected to create any impacts on population. 
 
5.5.3 Economy 
 
5.5.3.1 Existing Conditions 
As identified in the Kauaÿi General Plan, the visitor industry continues to be the 
driving force of the County’s economy.  While the General Plan highlights the need 
to diversify the economy, it also recognizes that existing facilities require regular 
maintenance and upgrades. 
 
5.5.3.2 Potential Impacts and Mitigation Measures 
The proposed wetland is not expected to impact the local economy in a negative 
manner.  The construction itself will stimulate purchase of materials (generating 
excise tax revenues) and employment for labor (generating income tax revenues).   
 
5.6 INFRASTRUCTURE 
 
5.6.1 Roadways and Traffic 
 
5.6.1.1 Existing Conditions 
Häÿena State Park is accessed by Kühiö Highway.  The Highway terminates within 
the state park at Këÿë Beach.  Topography, land patterns and North Shore 
Development Plan goals are such that an extension of the highway or additional 
access points to the park are not expected. 
 
5.6.1.2 Potential Impacts and Mitigation Measures 
During construction, there may be occasional and temporary delays to traffic during 
the transport of equipment and materials.  Because the wetlands are not anticipated 
to increase visitor traffic, no upgrades or expansions to roadways are expected.  The 
State of Hawaiÿi Department of Transportation provided comments to the Draft 
Environmental Assessment (Attached as Appendix F).  Those comments indicate that 
DOT does not anticipate any significant adverse impacts to Kühiö Highway from this 
project. The DOT cautioned to address any impacts that this proposal might have on 
the parking area adjacent to the highway.  No impacts to the adjacent parking area 
are expected as this area will remain open to the public during and after construction 
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of the wastewater system improvements.  The DOT also advises that a permit is 
required if any oversize or overweight loads are to be transported on State 
Highways.  While gravel must be imported, the size of any loads to Häÿena are 
limited by bridge size and weight capacity.  Thus, no oversize or overweight loads 
are planned. 
 
5.6.2 Water 
 
5.6.2.1 Existing Conditions 
The comfort station is served by a 2-inch water line along Kühiö Highway. 
 
5.6.2.2 Potential Impacts and Mitigation Measures 
There will be no adverse impact to water distribution systems as a result of the 
constructed wetlands.  No new water service or connections are proposed, nor is 
additional water use expected.  Once plants are established, no irrigation will be 
required for this facility.   
 
As a condition of the SMA permit for the comfort station, the Kauaÿi County 
Department of Water (DOW) required that a backflow prevention device be installed.  
A backflow prevention device was installed with the comfort station construction, 
which was completed in 2009.   
 
5.6.3 Wastewater 
 
5.6.3.1 Existing Conditions 
The comfort station is served by a septic tank and leachfield in compliance with State 
Department of Health regulations for wastewater systems.  Concerns regarding the 
impact of the effluent from the existing septic tank and leachfield on an 
archaeological site have prompted re-evaluation of effluent disposal measures.   
 
Until the constructed wetlands and absorption bed are in place and functional, the 
comfort station will utilize the existing septic tank and leachfield for wastewater 
treatment and disposal as agreed upon by the DLNR and the SMA petitioners (see 
Appendix A).  
 
5.6.3.2 Potential Impacts and Mitigation Measures 
The proposed septic tanks and constructed wetland is a treatment system that is 
more environmentally sensitive than the existing septic tank and leachfield.  The 
constructed wetland conceptual design and location have been preliminarily 
reviewed by the State of Hawaiÿi, Department of Health (DOH), Wastewater 
Division.  It is likely that DOH will require State Parks to monitor the wetland waters 
on a quarterly basis for the first two years of operation to ensure that there is a stable 
effluent quality before waters enter the absorption bed.  No mitigation measures are 
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proposed to the existing wastewater systems, as this project will represent an overall 
improvement to the wastewater system. 
 
5.6.4 Drainage 
 
5.6.4.1 Existing Conditions 
An extensive storm drain piping system does not exist on site.  Stormwater from the 
mountain flows through a culvert beneath runoff from Kühiö Highway sheet flow to 
a drainage area that essentially flows into the existing wetland.   
 
5.6.4.2 Potential Impacts and Mitigation Measures 
The wetland will not create a need for additional storm drainage systems.  No new 
impervious area will be added. A berm will surround the wetland to ensure that it is 
not inundated with regional stormwater runoff or overflow during a 100-year flood. 
 
5.6.5 Electrical and Communication Systems 
 
5.6.5.1 Existing Conditions 
The Kauaÿi Island Utility Cooperative (KIUC) generates electricity for Kauaÿi.  The 
park is not served by electricity.  An pay telephone is located about 115 feet south of 
the comfort station adjacent to Kühiö Highway. 
 
5.6.5.2 Potential Impacts and Mitigation Measures 
The proposed wetland will not require any electrical power from Kauaÿi Island 
Utility Cooperative, nor will it interfere with power transmission. 
 
5.6.6 Solid Waste Disposal 
 
5.6.6.1 Existing Conditions 
State Parks maintains the park and manages solid waste disposal. 
 
5.6.6.2 Potential Impacts and Mitigation Measures 
The proposed wetland creates no impact as it will not require additional solid waste 
disposal.   
 
5.7 PUBLIC SERVICES  
 
5.7.1 Police & Fire Protection 
 
5.7.1.1 Existing Conditions 
The Kauaÿi Police Department has three stations located approximately 25 miles 
apart.  The station nearest the park is a satellite station, co-located with a fire station 
at Hanalei.  The main police station and administrative headquarters are located in 
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Lïhuÿe at the new County facility off Kaÿana Street near Kapule Highway.  The Kauaÿi 
County Fire Department has a temporary lifeguard stand at the end of the highway 
fronting Këÿë Beach. 
 
5.7.1.2 Potential Impacts and Mitigation Measures 
The proposed wetland will not create additional users or impacts that will require 
additional police, fire and emergency rescue resources.  For public safety purposes, 
the wetlands will be fenced from access from the general public. 
 
5.7.2 Education 
 
5.7.2.1 Existing Conditions 
Public school education is under the direct supervision of the Hawaiÿi State 
Department of Education.  Kauaÿi’s public schools are divided into three school 
complexes, Kapaÿa, Kauaÿi, and Waimea.  There are a total of ten (10) elementary 
schools, three (3) intermediate schools, four (4) high schools, and four (4) charter 
schools.  A total of 9,338 students were enrolled in Kauaÿi’s public school system in 
2008.  Higher education in Kauaÿi is provided through Kauaÿi Community College.  
This two (2) year university offers a variety of post-secondary education 
opportunities for its students.   
 
Currently, Häÿena State Park offers limited, self-directed educational opportunities 
through the use of informational signage. 
 
5.7.2.2 Potential Impacts and Mitigation Measures 
The proposed wetland will not increase the number of park users or Kauaÿi residents, 
nor will it create a burden on the local educational system.  The use of a wetland to 
treat effluent provides a unique educational opportunity should State Parks wish to 
pursue interpretive signage or volunteer water quality monitoring. 
 
5.7.3 Health Care Services  
 
5.7.3.1 Existing Conditions 
There are three major hospitals on Kauaÿi.  They are: the Kauaÿi Veterans Memorial 
Hospital in Waimea, the Samuel Mahelona Hospital in Kapaÿa and the Wilcox 
Memorial Hospital in Lïhuÿe.  
 
5.7.3.2 Potential Impacts and Mitigation Measures 
The proposed wetland will not increase number of residents or visitors to the park.  
To protect public safety, the wetlands will be fenced from the general public.  
Therefore, no impacts to emergency services are anticipated.   
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5.7.4 Recreational Facilities 
 
5.7.4.1 Existing Conditions 
Häÿena State Park is one of seven state parks and two state recreational piers on 
Kauai.  The park is heavily utilized year round by as many as 800,000 visitors in a 
single year.  Recreation at Häÿena State Park includes hiking, swimming, snorkeling 
and sunbathing.  The park also serves as a trailhead for the Nä Pali Coast Trail.  
None of these activities take place on the site of the proposed constructed wetlands.   
 
5.7.4.2 Potential Impacts and Mitigation Measures 
The alternative effluent treatment provided by a wetland will have no effect on 
recreational activities.  The wetlands are intended to clean water, and will not 
increase capacity for greater use.  Water is anticipated to be of a high quality and not 
adversely affect the water quality of Këÿë Beach.   
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6.0 DESCRIPTION OF ALTERNATIVES 
 
In compliance with the provisions of Title 11, Department of Health, Chapter 200, 
Environmental Impact Statement Rules, Section 11-200-17(f), the “known feasible” 
alternatives to the proposed project are limited to those that would allow the 
objectives of the project to be met, while minimizing potential adverse environmental 
impacts.  As such, the Häÿena State Park constructed wetlands have been evaluated 
in terms of the following alternatives. 
 
6.1 NO ACTION ALTERNATIVE 
 
The “no action” alternative would be continued use of the existing septic tank and 
leachfield.  While this effluent treatment and disposal system is operating in 
accordance with Department of Health regulations, the continued use is not 
considered desirable as it is believed to desecrate the underlying cultural and 
descendant resources of this site.  The no action alterative will not comply with 
current County approval, breaches agreements made with Häÿena Community 
members and does not meet the project objective of DLNR to provide an effluent 
treatment system that mitigates impacts to recognized cultural and ancestral 
resources.   
 
6.2 PORTABLE TOILETS 
 
Portable toilets, which were used during the construction of the ADA compliant 
comfort station, are unsightly, unsustainable and may inadequately serve the visiting 
public during peak seasons.  The use of portable toilets results in high operating costs 
as these facilities are rented and serviced by a vendor. 
 
This alternative is not desirable as it does not provide for adequate public hygiene 
and it will result in high operating costs to State Parks.   
 
6.3 DESIGN ALTERNATIVES 
 
DLNR worked with community members and representatives of Limahuli Gardens 
and Preserve to develop effluent treatment options to the existing septic/drainfield 
design.   
 
Several mechanical treatment options were considered, but not selected as they are 
more energy intensive than a constructed wetland.  These options included:   
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Anaerobic treatment – this is a process of fermenting of effluent at temperatures 
between 36C (96.8F) and 55C (131F).  Heating tanks would require a power source, 
and there is currently no electrical service at the park. 
 
Aerobic treatment – this is a bacterial process that occurs with the introduction of 
oxygen.  This process would require the use of bubblers powered by electricity to 
oxygenate the effluent.  The park is not served by electricity, so this alternative is also 
considered unfeasible. 
 
Composting Toilets – this involves a process of introducing aerobic bacteria and 
fungi to break down waste.  These systems generally require a power source to rotate 
compost and to provide adequate ventilation measures for odor control.  They also 
require regular maintenance to haul away the resulting humus, and a system to 
dispose of resulting leachate.   
 
Since the site is not served by electricity, these options are considered not feasible. 
The use of solar panels to power any of the above systems was considered, however, 
theft of these types of facilities have occurred and will continue in these remote 
locations.  Additionally, considering the nature of the facility, a backup source of 
power is required if any of these design alternatives were to be implemented, or a 
separate septic tank and leachfield system would be required for a backup. 
 
6.4 PREFERRED ALTERNATIVE 
 
The preferred alternative is to utilize an environmentally and culturally sensitive, 
gravity system that requires little power.  Installing a new septic tank and 
constructed wetlands as proposed, achieves the project objectives.  The preferred 
alternative is one that was developed out of several meetings between DLNR and the 
community.  This alternative is preferred because it best meets the project goals to 
manage effluent treatment in a sanitary and culturally sensitive manner.  Secondary 
benefits include the opportunity to educate the public as to the water quality 
functions that a wetland containing native Hawaiian wetland plants can provide.   
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7.0 DETERMINATION, FINDINGS, & 
REASONS FOR SUPPORTING THE 

DETERMINATION 
 
To determine whether the proposed action may have a significant impact on the 
environment, including all phases of the project, expected consequences, both 
primary and secondary, cumulative as well as short- and long-term effects have been 
evaluated. Based on the research performed and studies evaluated, the Approving 
Agency, the State of Hawaiÿi, Board of Land and Natural Resources, is anticipating a 
Finding of No Significant Impact (FONSI) as detailed in this section. 
 
7.1 SIGNIFICANCE CRITERIA  
 
According to the Department of Health Environmental Assessment Rules Section 11-
200-12 HAR, an applicant or agency must determine whether an action may have a 
significant impact on the environment, including all phases of the project, its 
expected consequences both primary and secondary, its cumulative impact with 
other projects and its short and long-term effects. In making the determination, the 
rules establish “significance criteria” to be used as a basis for identifying whether 
significant environmental impact will occur. According to the Rules, an action shall 
be determined to have a significant impact on the environment if it meets any one of 
the following criteria: 
 
(1) Involves an irrevocable commitment to loss or destruction of any natural or 

cultural resources; 
 
The proposed wetland would minimize the impact to a known archaeological site.  
Secondarily, the wetland will contribute in a limited manner (due to its relatively 
small area) to the park’s natural resources, through the reintroduction of native plant 
species. 
 
(2) Curtails the range of beneficial uses of the environment; 
 
The proposed wetland will curtail enhance the existing park, through the 
incorporation of native Hawaiian wetland plants.  It is proposed to be located in an 
area of the park bound by the gravel parking area, culturally sensitive dunes and an 
existing wetland so as to avoid impacting these resources and facilities. 
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(3) Conflicts with the State’s long-term environmental policies or goals and 
guidelines as expressed in Chapter 344, HRS; and any revisions thereof and 
amendments thereto, court decisions, or executive orders; 

 
The proposed site improvements are consistent with the Environmental Policies 
established in Chapter 344, HRS as follow: 
 

• Encourage management practices which conserve and protect watersheds 
and water sources, forest, and open space areas (Ch. 344-4(2)(d)). 

• Foster the planting of native as well as other trees, shrubs, and flowering 
plants compatible to the enhancement of our environment (Ch. 344-
4(3)(b)). 

• Establish, preserve and maintain scenic, historic, cultural, park and 
recreation areas, including the shorelines, for public recreational, 
educational, and scientific uses (Ch. 433-4(4)(a)). 

 
After passing through the constructed wetland, allowing biomass to take up excess 
nitrogen, the treated water will absorbed and infiltrated into native soil.  This water 
will not cause damage to the watershed or the nearshore waters of Këÿë lagoon, 
which are used for subsistence fishing and recreation.  The use of native Hawaiian 
plants will be incorporated into the design, showcasing their ability to filter nitrogen 
and pollutants and improve water quality.  The project will serve to support and 
maintain a popular park that is known for its recreational uses as well as its cultural 
values.   
 
(4) Substantially affects the economic or social welfare and cultural practices of 

the community or State; 
 
The wetland is proposed as an alternative to more standard effluent treatment 
systems.  The incorporation of the wetland facility is in response to community 
concerns over the existing location of the septic tank and leachfield.  The wetland 
itself will neither improve nor negatively affect social or economic welfare of the 
community or the State.  However, it may serve as an educational feature and/or 
pilot project for future constructed wetland applications.   
 
(5) Substantially affects public health; 
 
The wetland will contribute in a positive manner to public health by allowing for 
continuation of a hygienic comfort station for park users. 
 
(6) Involves substantial secondary impacts, such as population changes or 

effects on public facilities; 
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The proposed wetland is not expected to have any impacts such as population 
changes or increased demand on public facilities. 
 
(7) Involves a substantial degradation of environmental quality; 
 
Utilizing a wetland for secondary treatment of effluent will not degrade 
environmental quality, and should serve to enhance environmental quality. 
 
(8) Is individually limited but cumulatively has considerable effect on the 

environment, or involves a commitment for larger actions; 
 
The proposed site improvements will not have a cumulative negative effect on the 
environment.  Providing sanitary treatment of wastewater from the comfort station 
at the State Park serves a public purpose.  Treating wastewater through use of a 
constructed wetland represents a more culturally and environmentally sensitive 
alternative to more conventional methods (i.e. septic tank and leachfield).   
 
(9) Substantially affects a rare, threatened or endangered species or its habitat; 
 
Installation of a wetland will not negatively affect any rare, threatened or 
endangered species.  The facility should serve to enhance the immediate 
environment through greater biodiversity by reintroducing native wetland plant 
species. 
 
(10) Detrimentally affects air or water quality or ambient noise levels; 
 
During construction, short-term potential impacts on air quality, noise, and water 
quality may occur. However, these impacts are limited and temporary and will not 
negatively affect long-term air or water quality or noise levels.  The additional 
landscaping should serve to help infiltrate stormwater, and while air quality at this 
location is excellent, plants clean air and by absorbing carbon and producing oxygen.    
 
(11) Affects or is likely to suffer damage by being located in an environmentally 

sensitive area, such as a flood plain, tsunami zone, beach, erosion-prone 
area, geologically hazardous land, estuary, freshwater, or coastal waters. 

 
The constructed wetland is located outside the 100-year floodplain.    A berm will be 
constructed around the wetland to prevent inundation from stormwater that may 
flow across the surface of the ground.  In the event of tsunami, the wetland could be 
damaged or destroyed, as would a more conventional wastewater treatment system. 
An advantage to the constructed wetland over septic systems is that the wetland is 
not an anaerobic system.  This means that bacteria can not thrive as they do in a 
system deprived of oxygen.  Therefore, in a catastrophic event such as a tsunami, the 



HÄÿENA STATE PARK INDIVIDUAL WASTEWATER SYSTEM IMPROVEMENTS 
(CONSTRUCTED WETLANDS) 

FINAL ENVIRONMENTAL ASSESSMENT 
 

  - 7-4 - 

water inside the wetland should be less contaminated with bacteria than that of 
septic systems. Thus, in the event of a natural disaster, the constructed wetland 
presents no greater risk to the environment or human health than the existing 
system. 
 
(12) Substantially affects scenic vistas and view planes identified in County or 

State plans or studies; 
 
A wetland feature will not negatively affect scenic vistas or view planes.  The 
appearance of the required fencing will be softened by installing vinyl-covered 
materials and by planting vegetation such as hala (Pandanus tectorius) on the outside 
the fence.   
 
(13) Requires substantial energy consumption. 
 
The project will require minimal energy consumption.  A battery will power an 
alarm system in the septic tank.   
 
7.2 DETERMINATION  
 
On the basis of the above criteria, the discussion of impacts and mitigation measures 
contained in this document, the Approving Agency, the State of Hawaiÿi Board of 
Land and Natural Resources, finds that the Häÿena State Park Comfort Station 
Constructed Wetlands will not have a significant effect on the environment and will 
be issuing a Finding of No Significant Impact (FONSI) for the proposed project.  
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8.0 CONSULTED PARTIES 
 
8.1 PRE-CONSULTATION 
 
The Department of Land and Natural Resources has initiated public and agency 
comment to the constructed wetland project through letters and meetings requesting 
input prior to development of this EA. 

Table 3.  Consulted Parties 

AGENCY REQUEST SENT COMMENT 

RECEIVED 
STATE OF HAWAIÿI 
Department of Accounting and General Services – Kauai 
Branch  

March 14, 2008 
 

March 24, 2008 

Department of Land and Natural Resources March 14, 2008 
 

May 2, 2008 

Department of Land and Natural Resources – SHPD, 
Kauai 

March 14, 2008  

Department of Land and Natural Resources - SHPD March 14, 2008 March 24, 2008 
 

Department of Business, Economic Development & 
Tourism 

March 14, 2008  

Department of Transportation March 14, 2008 April 3, 2008 
Office of Hawaiian Affairs March 14, 2008 May 2, 2008 
Department of Health – Environmental Planning March 14, 2008  
Office of Environmental Quality Control  March 14, 2008  

COUNTY OF KAUAI 
Department of Public Works March 14, 2008 May 15, 2008 
Engineering Division March 14, 2008  
Wastewater Management Division March 14, 2008  
Department of Water March 14, 2008 April 15, 2008 
Department of Planning March 14, 2008  
Transportation Division March 14, 2008  
Mayor March 14, 2008  

FEDERAL AGENCIES 
US Fish and Wildlife Service March 14, 2008  
U.S. Army Engineer District, Honolulu March 14, 2008  
PRIVATE ORGANIZATIONS & INDIVIDUALS 
Hui Maka’ainana o Makana March 14, 2008  
Häÿena Hui March 14, 2008  
Hanalei Watershed Hui March 14, 2008  
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8.2 ADDITIONAL CONSULTATION 
 
In addition to the pre-consultation letters, the DLNR Engineering and State Parks 
staff has met with the SMA Petitioners to discuss constructed wetland design prior to 
moving forward with this EA.  Notes from this series of meetings between the parties 
are included in Appendix A. 
 
8.3 COMMENTS TO THE DRAFT ENVIRONMENTAL 

ASSESSMENT 
 
The Draft Environmental Assessment was sent to agencies and community groups 
shown in Table 4.  Table 4 also notes the date comments to the Draft Environmental 
Assessment were received from the agencies.  Comment Letters and responses are 
included as Appendix F. 
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Table 4.  Comments To Draft Environmental Assessment 

AGENCY COMMENT 

RECEIVED 
State of Hawaiÿi 
Department of Accounting and General Services – Kauai 
Branch  - 

Department of Land and Natural Resources 
• Division of Forestry and Wildlife 
• Office of Conservation and Coastal Lands 
• Division of State Parks 
• Engineering Division 
 

Jan. 5, 2010 & 
Jan. 8, 2010 

Department of Land and Natural Resources - SHPD Feb. 11, 2010 
Board of Land and Natural Resources - 
Department of Business, Economic Development & 
Tourism, Office of Planning - 

Department of Transportation Dec. 21, 2009 
Office of Hawaiian Affairs Jan. 20, 2010 
Department of Health – Environmental Planning - 
Princeville Public Library - 
County of Kauaÿi 
Department of Public Works - 
Engineering Division - 
Wastewater Management Division - 
Department of Water Jan. 4, 2010 
Department of Planning - 
Federal 
US Fish and Wildlife Service Jan. 7, 2010 
U.S. Army Engineer District, Honolulu - 
Community 
Hui Maka’ainana o Makana - 
Kauai Historical Society - 
NTBG – Limahuli Garden - 
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Background:   
The purpose of the meeting was to share the final design for the individual 
wastewater system (constructed wetlands) with the parties or “interveners” that 
entered into a Resolution Agreement with State Parks [Atta (Chandler) Forrest, 
Moku (Alyoysius Kahimoku) Chandler, Jeff (Jeffrey) Chandler, Kaÿimi 
Hermosura and Noah Kaaumoana-Texeira].  Recognizing that the community is 
also interested in the status of the Häÿena State Park Master Plan, an update to 
the Master Plan’s progress was also included on the day’s agenda.  Third, an 
upcoming rock scaling project for Kalalau beach, was on the agenda, so that State 
Parks could begin discussing this plan with the public.   
 
Discussions about the constructed wetlands and the Master Plan naturally 
intersected, but in general, each topic was taken in order.  The discussion was as 
followed: 
 
Individual Waste Water System Modification (Constructed Wetlands): 
After introductions, Russell Kumabe, provided background and history of this 
project, describing the decommissioning of the cesspools, SMA permit process 
for the new comfort station and identifying the people who filed as interveners, 
and subsequently entered into a Resolution Agreement with State Parks to find 
an alternate system of wastewater treatment and disposal.   
 
Chad Durkin presented a Power Point slide show that provided general 
information about how constructed wetlands can work to clean waste water.  He 
showed some examples of how wetlands are constructed and discussed the 
biological processes that help to improve water quality of effluent.  Chad then 
showed the group the site plan which has been submitted to Hawaiÿi 
Department of Health (DOH).  He walked the group through the plan, 
describing the treatment train and disposal (raw wastewater first goes to two 
septic tanks where solids are allowed to settle out, then the liquids enter the 
constructed wetland, passing through a rock media that is planted, and finally to 
an absorption area or infiltration field).  A copy of the site plan is attached.  The 
site plan showed the location of existing wetland (Loko Këÿë) and it showed a 50 
foot wetland buffer.  The location of the existing wetland was determined by an 
environmental consultant, AECOS, and the delineation received concurrence 
from biologists at the Army Corps of Engineers.  The 50 foot buffer associated 
with the existing wetland is an area that DOH rules do not allow “disposal” of 
waste water.  Chad described how the locations of the existing wetland (Loko 
Këÿë) and its associated buffer affected the design and location of the constructed 
wetland and the absorption area/infiltration field.  Chad described how the 
wetland, which is lined, can be located in the 50-foot buffer, but that the unlined 
absorption bed must be outside the buffer to protect the existing wetland (Loko 
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Këÿë).  Chad discussed that grading of topsoil will need to take place and how 
excavation up to 4 feet in depth will occur for the absorption area. 
 
Ka’imi Hermosura questioned grading to a depth of four feet.  As he recalled, 
ÿiwi kapuna were found at a depth of 18 inches.  Chad explained that test pits 
were dug in the area to be excavated (absorption area), and that nothing was 
discovered. Alan Carpenter further clarified the issue related to the depth of the 
ÿiwi and the test borings.  Alan explained that “birdman” was found at a location 
makai of the proposed constructed wetland and absorption area (eastern edge of 
the pit excavated for the existing septic tanks), at a depth of 18 inches.  No burials 
have been found in the area between the comfort station and the proposed 
constructed wetland, where the excavation will take place.  In the area to be 
excavated, State Park archaeologists’ dug test pits to three feet deep.  The soil 
was previously disturbed and found to be clay like soils, not sand.  Note that 
depth of excavations is also discussed later in these notes by Chipper Wichman. 
 
A question was raised about the capacity of the wetland.  The wetland appeared 
to occupy a large area and it was inquired if it was sized for a larger comfort 
station.  Chad explained that this plan was sized for the capacity of the previous 
comfort station.  It is not designed for greater or increased capacity.  He 
described that the treatment of wastewater through use of a wetland is more 
land intensive than that of more conventional treatment methods with 
mechanical equipment.  The wetland is designed to naturally process wastewater 
for five days before it flows to the absorption area.  Chad also described that the 
wetlands included a berm surrounding the perimeter, which occupies 
considerable land area.  Chad noted that the purpose of the berm is to 
accommodate rainwater that falls into the constructed wetland and was designed 
to accommodate the 100 year storm, so that the wetland does not overflow 
during heavy rains. 
 
Chipper Wichman provided additional background information, beginning with 
the history of this project.  Chipper explained that the existing septic and leach 
field are located over a hale of significance, and that this is unacceptable.  He 
described the process by which the community, through the five interveners, 
expressed the dissatisfaction with the septic and leach field location.  The 
interveners engaged in the Special Management Area (SMA) process when the 
existing comfort station was proposed.  Those interveners, then entered into an 
agreement with State Parks to develop an alternate way to treat the wastewater.  
Chipper further explained that the consensus is that while every part of Häÿena is 
sacred, it is better to provide some facility to visitors, or people will simply make 
a mess of Këÿë beach and surrounding area.   
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Chipper also shared his knowledge of burials, and expressed that the ancestors 
knew to bury in the sand as it preserves the ÿiwi.  He shared this knowledge as a 
response to the earlier question about burial depths, and suggested that the fact 
that Alan did not hit sand in the area to be excavated means that the project is 
less likely to directly affect ÿiwi.  However, Chipper reiterated that the area of the 
absorption bed/infiltration field appears to be an area that contained a hale of 
note, and that the project may encounter archaeological features.   
 
A question arose about where this wetland technology has been tested.  Chad 
described the larger project at the slaughter house on Oÿahu’s north shore, as 
well as “the living machine” at Hawaiÿi Nature Center in Makiki.  Chad also 
discussed that the technology has been employed extensively on the mainland 
U.S. since the 1950’s.  Chipper added to this discussion explaining that the hope 
with the constructed wetland was to provide a sustainable technology to the 
park, something that is more respectful to Häÿena’s significance as well as a 
model for the rest of the State.  Russell added that the concept was new to State 
Parks when it was proposed, but that the staff is open and willing to take the 
steps necessary to implement this more gentle technology.  Russell and Chipper 
also explained to the rest of the group that composting toilets were considered, 
but it was determined that they would quickly become overwhelmed by the 
number of visitors at Häÿena. 
 
A question was raised about how the wetlands clean the effluent. Chad 
explained that the liquids flow from one end of the wetland to the other over the 
course of approximately five days.  The wetland is lined, but the liquid is not a 
pond, but rather flowing through the rock media, below the surface.  The 
wetland plants take up  some nutrients through their roots, but the majority of 
“cleaning” comes from the microbial process that naturally occurs under the 
surface. 
 
A question was raised about whether archaeological testing will occur before 
excavation.  Russell and Alan explained that an archaeologist will be present at 
the time of excavation.  Also, that State law requires the project to stop, and the 
State Historic Preservation Office must be called if any archaeological features 
are discovered.  Alan further clarified the location of the one previously 
discovered burial (birdman), roughly corresponds with the eastern edge of the 
current surface concrete slab associated with the current septic tanks.     
 
A question was asked about if the park had a burial treatment plan in place.  
Alan indicated that the park does have a burial treatment plan, but also that it 
should be updated.   
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A question was asked about how impractical it would be to simply install a large 
tank, whereby no liquids were allowed to discharge to the ground.  Russell 
explained that this would be cost prohibitive.  Chipper explained that the tank 
would need to be regularly pumped.  Makaala Kaaumoana added that the 
bridges alone are too small to support the large trucks that might be needed to 
pump such a tank.  She expressed that there is no desire to enlarge the bridges. 
 
A question was asked about whether the existing arrangement (septic and leach 
field) are affecting the water quality of the ocean at Këÿë.  Chipper said that the 
water quality testing to date has not shown any effects from the comfort station 
to the ocean.   
 
Kaÿimi raised the concern about Häÿena’s loÿi potentially being contaminated or 
the risk of disease to be spread by the liquid effluent that is passed through the 
constructed wetland and on to the absorption bed/infiltration field.  He added 
that there are other cultural elements such as rock walls associated with the loko.  
Chipper discussed that the location of the wetland in relation to the loÿi.  He 
stated that the loÿi are at a higher elevation than the wetland.  Chad Durkin 
showed some additional slides that provided elevations of the wetland and the 
absorption bed/infiltration field.  The group also discussed the proposed 
configuration of the constructed wetland absorption bed, where the wetland is 
between the loko and the absorption bed.  This buffer is a requirement of 
Department of Health so that liquids are disposed away from the existing 
wetland (Loko Këÿë).   
 
Noelani Josselin thanked State Parks for working with the community.  She 
suggested that future plans include a cultural overlay so that people can better 
understand where the proposed improvements are relative to the culturally and 
archaeologically significant areas of the site. 
 
A question was asked about why this project is being done before the Häÿena 
State Park Master Plan.  Chipper provided additional background about the 
sequence of events leading up to the agreement with State Parks to develop an 
alternative way to manage the site’s wastewater.  He explained that the current 
system is unacceptable as is, and there is urgency to get an acceptable system in 
place.   
 
A question was asked about the square configuration of the proposed wetlands 
and questions were asked about who delineates the existing wetland.  The group 
continued to discuss the difficulty of the site to accommodate the constructed 
wetlands and Chad walked through slides of several design iterations that have 
been revised over the last year in order to be functional as well as culturally and 
environmentally sensitive.   
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A question was asked about where the soil would come from for the berms 
around the constructed wetland.  Chad stated that the soil would hopefully all be 
from the area excavated for the absorption trench/infiltration field. 
 
Makaala inquired about plants proposed to be used and that she is concerned 
about both the soils and the plants coming from outside the area, and the 
potential to spread invasive species.  Chad indicated that he is working with a 
consultant who knows native plants.  Chad said that she will generate the initial 
plant list.  So far, the plants discussed include makaloa, neke fern, and hala. 
 
Chipper noted that the meeting was useful in getting to many community 
questions and suggested that a “pre-consultation” meeting be held at Hanalei 
School prior to the Environmental Assessment being submitted to OEQC.  
Russell indicated that there is a tight timeline with the need for a construction 
contract to be awarded prior to June, 2010, so that funding does not lapse.  A 
news release of the project was also discussed. 
 
The discussion of the comfort station wetlands concluded with Russell asking 
each of the “interveners” to share their opinion of the project, and whether they 
could support it at this point.  In alphabetical order:   
 
Atta asked a final question about grading, expressing that he originally thought 
the wetland was going to be on the surface.  Chad explained that the constructed 
wetland itself will require minimal topsoil removal, but it will require tree 
removal.  The excavation is now required for the absorption bed which is now 
proposed to be farther away from the loko, on a location that is at a higher 
elevation.  Because the system operates by gravity, the absorption bed must be at 
a lower elevation than the lowest part of the constructed wetland.  Atta said that 
he feels that both the community and State Parks have been working hard 
together at trying to reach a viable solution to address the current problems in 
regards to the issue at hand and he feels that the process is working in a direction 
that he can support.. 
 
Kaÿimi shared that he is expressing the views that he hears from the people of 
Häÿena, and that aunties remember that the area of the comfort station used to be 
their river.  Kaÿimi said that it comes down to regulating the people and the way 
they behave in the park.  He told of the mess that was made when the existing 
comfort station was recently not working and how people just used that space 
for a bathroom anyway.  He wants to do the right thing and feels strong empathy 
for the ÿiwi.  He added that the lifeguards have been very helpful in regulating 
visitors’ activities.  Kaÿimi concluded that he feels in Häÿena, that the government 
and people are beginning to move together. 
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Moku expressed that he wants to hear about the gate at Häÿena and he is ready 
to “move on” from the comfort station wetlands. 
 
Noah thanked State Parks for working with the people and said he can support 
the project. 
 
Häÿena State Park Master Plan: 
After a break, the group re-convened to discuss the status of the Master Plan.  
Catie Fernandez walked through the work that has occurred over the last year.  
She briefly described that a Master Plan was started in the early 1990’s, but there 
was some dissatisfaction because it did not incorporate adequate deference to the 
cultural significance of Häÿena.  Since the last open house meetings at Limahuli 
Hale, a series of baseline reports were prepared by various consultants (civil 
engineering, traffic, flora/fauna, marine resources, and rockfall).  These reports 
have been consolidated into a large background report.  The background report 
will also include a cultural impact assessment (CIA) being prepared by Maria 
Orr (Kaÿimipono Consultants).  Maria was at the open house meetings last year 
and has been compiling existing research as well as conducting interviews for the 
CIA.  Maria’s baseline work will be complete when she incorporates 
archaeological work prepared by State Parks.  The background report, prepared 
by PBR will include maps that illustrate the various findings of the consultants as 
well as maps that reflect the responses received from the public at the open 
house.   
 
Catie described the next steps in the master plan process.  These are to 
incorporate the CIA and archaeological work into the background report and 
project maps.  She pointed out that the community at this meeting already 
expressed an interest in seeing maps with a cultural overlay, and that the maps 
shared with the community should include this information.  Once the 
background report is completed, State Parks plans to convene a Citizen Advisory 
Group, a group similar to that in Kokeÿe.  At that point, the Master Plan process 
can begin the evaluation of management strategies, with the Citizen Advisory 
Group serving as a connection between the community and State Parks, and a 
conduit for information in both directions. 
 
Alan responded to a question Chipper had asked about what archaeological 
work was left to do.  Alan explained that extensive archaeological surveys have 
been done and that there are only a couple locations where surveys have not 
been performed, notably, Lohiÿau’s house site.  Alan described that the 
archaeology work that needs to be done is a compilation and synthesis of this 
body of work.  He has also been at the site of Lohiÿau’s house recently, and with 
Megan’s help has been making progress with that gap in the data.  The other 



HÄÿENA STATE PARK CONSTRUCTED WETLANDS BRIEFING MEETING 
OCTOBER 31, 2009 
8 OF 9 
 
area that has had less archaeological investigations is associated with Limahuli 
stream.  
 
Chipper strongly urged State Parks to complete the archaeological work by the 
end of the year.  He also strongly recommended that the Citizen Advisory Group 
be convened before the background report is completed.  Chipper’s reasoning 
was that the community wants to keep informed of what is happening with the 
Master Plan, and the Citizen Advisory Group can facilitate sharing that 
information. 
 
Makaala expressed a concern about segmentation of the various projects at 
Häÿena. Russell explained that State Park’s view is that the comfort station is an 
existing facility, and that the constructed wetlands are an improvement to that 
existing facility.  That the Master Plan looks forward to future management 
actions, and that they are two discrete projects.  Chipper clarified that Makaala is 
more likely discussing the proposed entrance fees to the park.  This led to the 
beginning of the discussion of the proposed State Parks entrance fees.   
 
Alan and Russell indicated that Board of Land and Natural Resources (BLNR or 
“the Board”) will be conducting a public meeting on Kauaÿi to discuss rule 
changes, including those relating to fees, early November.  Alan explained that 
the Board has approved entrance and/or parking fees for certain parks, two on 
each island and Häÿena being one of those parks on Kauaÿi.  Russell explained 
that the fees must be accompanied with appropriate infrastructure upgrades, 
such as parking.   
 
Russell pointed out to the group that the situation has reached a crisis level, that 
they have funding through the third quarter of this fiscal year.   
 
The group also discussed the fees and what the disposition of the revenues will 
be – can part or all be dedicated to Häÿena?  Russell and Alan described that the 
fees collected at Häÿena would go to the State Parks Special Fund.  The purpose 
of the fund is for operation of the entire State Parks program, including positions 
such as the archaeologists who serve throughout the state.  Discussion of the 
Diamond Head revenue stream ensued.  Alan also indicated during this 
discussion that fees would likely be implemented at other parks before Häÿena.  
Parks such as Nuÿuanu Pali, where little infrastructure to collect fees are needed.  
Further, Alan explained that facilities such as Nuÿuanu Pali, have the potential to 
generate significant revenues, which could not possibly be spent on site.  Thus, 
the ability to share amongst the entire system is proposed.   
 
Chipper inquired how the fees and associated infrastructure would comply with 
Chapter 343 (the State’s environmental review process).  Russell agreed that if up 
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to staff, no fee would be implemented at Häÿena until the Master Plan is 
complete.   
 
Kaÿimi commented on infrastructure, describing how Kalalau hikers create a 
problem by leaving their cars parked for days near the trail head, occupying 
valuable parking spaces for day users.  Russell acknowledged the difficulty of 
two parks sharing one parking area.  The idea of a shuttle for hikers or other 
users was briefly discussed at this time. 
 
Kaÿimi also provided the group with information about a mineral rights plan that 
has been prepared.  He suggested that it be considered with other plans when 
preparing the master plan and evaluating options for Häÿena.   
 
Chipper acknowledged the difficult situation DLNR is in and the logic in sharing 
the fees system wide, citing Molokaÿi as an example of a place where park fees 
would not support maintenance/operating.  Citing his experience with NTBG as 
an example, he suggested that State Parks should not be looking to the entrance 
fees as the sole source of funding.  Chipper suggested that there needs to be a 
grass-roots campaign to support State Parks and to impress upon the State 
Legislature to fund the parks.  Chipper also suggested that State Parks staff come 
to the November BLNR meeting with options for the community to consider.  
That if it is presented as a “done deal”, the meeting will not generate support.   
 
Kalalau Beach Rock Scaling: 
Russell shared plans for rock scaling at Kalalau Beach.  He explained that the 
geologists under contract with DLNR that have surveyed the site have found two 
areas of the rock face that are in imminent danger of falling. 
 
Stephanie asked about use of dynamite.  Russell indicated that no blasting will 
occur.  All work will be done by hand.  Rocks will be allowed to fall and replaced 
in safe and culturally appropriate locations on Kalalau beach using a helicopter. 
 
Makaala asked questions about impacts to the stream, and inquired about re-
vegetation plans for any disturbed areas.  Mike Rodger inquired about State Park 
priorities when so much work is needed at Häÿena.  The group discussed the 
need to protect the public safety. 
 
This is our understanding of the topics discussed and the conclusions reached.  Please give PBR 
HAWAII written notification of any errors or omissions within seven calendar days.  Otherwise, 
this report will be deemed an accurate record and directive. 
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I. Introduction 
 
A constructed wetland wastewater treatment system utilizes the biology of the wetland 
ecology to remove organic pollutants in the water.  The facility can be constructed to 
demonstrate the ability to treat wastewater to an appropriate quality effluent that can be 
reused on site.  The goal of this document is to provide a feasibility study to address the 
use of this technology at the Haena State Park comfort station.  
 
1. Companies Involved 
 
Strategic Solutions, Inc. (SSI), a business entity incorporated in the State of Hawaii,  and 
it’s subsidiary Natural Systems, Inc., markets technologies that utilize natural processes 
and native ecologies. Through technology transfer and mainland and local partnerships 
with Ocean Arks International (OAI), Natural Systems International (NSI), and Environet 
Hawaii, SSI has constructed five projects to date to promote the use of natural systems 
for wastewater treatment throughout the State and pacific region. Three projects on Oahu: 
the Ala Wai canal Restorer™, the Hawaii Livestock Co-op Restorer™, and the Eco 
Machine™ at the Hawaii Nature Center, demonstrate a variety of the technology 
applications and approaches to issues with ecological engineering solutions.  A 
constructed wetland on Palmyra Atoll and the Four Seasons pond Restorer™ at Hualalai 
on the Island of Hawaii, an award winning example, are successful uses of natural 
systems to transform wastes into resources and protect the natural environment from 
human impacts.  
 
2. Site Characteristics 
 
The Haena site is located on the north eastern side of the Hawaiian Island of Kauai. It is 
dominated by non native plant species and has minimal terrestrial fauna mainly, pigs, 
rats, cats, dogs, birds and bats in a costal rainforest habitat. The Native Hawaiian 
settlement located at the site was inhabited from roughly 1000 AD to 1800 AD; primary 
sources of economy were fishing and agriculture with some aquaculture.  The existing 
comfort station, built in 1979, was connected to a water main and disposed of wastewater 
into a cesspool.  A new sewage disposal septic tank and drain field system was built and 
connected to the comfort station in 2001.  The current comfort station building is to be 
demolished and a new comfort station building built will utilize the existing wastewater 
disposal system.  A shower tree is also to be installed with wastewater entering the 
ground for percolation.  No storm water evaluation has been completed for the site but a 
swale was constructed to minimize storm water run-off percolating into the sewage drain 
field located on the east side of the existing building.  No electrical power is currently 
available at the site. 
 
The State park consists of fifty acres fronting Ke’e beach. The topography of the site is a 
mix of five feet above sea level and slightly raised dune sites to 25 feet above sea level.  
The existing comfort station is 18 feet above sea level.  East of the drainage field the 
elevation drops to an estimated 12 feet above sea level.  This land area adjacent to the 
comfort station and existing wastewater disposal system is currently unoccupied and 
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characterized by a large growth of Hau bush.  The potential for utilizing this land area in 
the design may depend on the flood zone status, wetland status, and other accessibility 
features.  Additionally, this area may be impacted by costal high velocity waves or 
tsunamis.  Archeology of this area is limited but likely consisted of agricultural areas.  
Limiting excavation will allow for the preservation of subsurface artifacts at this site.  
 
3.  Driving Issue to Improve Treatment 
 
Members of the native Hawaiian community, descended from past and current residents 
of the area, have filed an intervention to stall the construction of the new comfort station 
until their issues regarding master planning, cultural mitigation, and cultural well being 
with regards to the historic site are fairly addressed through a co-operative process with 
the land owner.  Paramount among their concerns is diverting the comfort station 
wastewater from the existing disposal field located at the site of a historic burial. 
  
II. Objectives 
 
To divert water from the septic tank to a secondary treatment system and treat the water 
to an R-3 quality for reuse; bypassing the existing drain field located on a culturally 
sensitive sight.  In addition to provide the following: an educational demonstration; 
information about traditional resource management; the history of the site; and set a 
precedent for use of sustainable technologies for future generations.   
 
III. Wastewater Treatment Design Options 
 
1. Primary treatment 
 
Due to the sensitive historic and archeological nature of the site and with one of the main 
objectives of the study to defer any further disturbance of the subterranean remains 
located in unspecified locations at the site; and taking in to account the stage of design 
and construction of the new comfort station facility, this report will assume the existing 
septic tank and drain field system will be left in place and not removed or significantly 
modified as the receiver of the primary wastewater flow from the comfort station 
building lavatory fixtures. 
 
If the septic tank is to be utilized for primary treatment and collection as is currently 
designed but the drain field will no longer receive wastewater for disposal, the issue is 
diverting wastewater from the septic tank to further treatment and then to an alternate 
disposal method.  In order to achieve this diversion with minimal site disturbance the 
septic tank out flow will be intercepted as installed at the site and a diversion pipe 
connected to the effluent plumbing.  The effluent will flow by gravity into the secondary 
treatment system described below.  An overflow connection to the existing drain field can 
be installed to allow alternate disposal in an emergency.  This tank detention will need to 
be the equivalent volume of two days of flow through the system. 
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Additional detention tanks for solids settling and odor removal will be needed on site to 
achieve the required detention volume to pre-treat the wastewater. The installed tank has 
a volume of 2500 gallons.  An additional 3500 gallons of detention will be needed 
assuming the estimated 2-day flow of 6000 gpd.    
 
2. Secondary Treatment  
 
There are several different secondary treatment options for Haena State Park.  The most 
cost effective, energetically passive and site appropriate solution are constructed wetlands 
which utilize natural biological processes to break down waste and convert it to energy 
and biomass. 
 
3. Constructed Wetland Technology 
 
Constructed wetlands providing wastewater treatment, become living ‘gardens’ 
consisting of diverse forms of biological life.  For Haena State Park, a constructed 
wetland can serve as secondary treatment following the primary treatment in the septic 
tank.   Effluent from the septic tank(s) would flow by gravity into a constructed wetland 
built in the lower area (for example east of the comfort station).   
 
i. History of Constructed Wetlands for Waste Water Treatment 
 
Over the past fifty years wetlands have been the subject of much research amongst the 
scientific and engineering communities.  The first research studies of constructing 
wetlands for wastewater treatment originated in Germany in the early 1950’s.  Kathe 
Seidel tested numerous aquatic plants to determine if any and which groups of plants 
could breakdown and/or absorb chemical pollutants. Importantly, her research showed 
that a variety of aquatic plants can perform these functions.  In particular, a common 
wetland bulrush, Scirpus lacustris, had the ability to remove phenols, pathogenic 
bacteria, and other pollutants in wastewater (Seidel 1976).  Over the next thirty years, 
following Seidel’s findings, research on constructed wetlands a rapidly grew.  By the 
mid-1980’s the Tennessee Valley Authority (TVA) took the lead nationally in advancing 
full-scale demonstration wetland remediation projects for a variety of applications from 
treating wastewater to acid seepage from mines.  In turn, TVA hosted the first 
international conference on constructed wetlands and their findings can be found in their 
proceedings (Hammer, 1989).  Following this initial conference, the subject still 
continues to receive attention by federal agencies such as the U.S. Environmental 
Protection Agency and Soil Conservation Service, along with a variety of State 
environmental agencies and the technology has been applied by engineering firms to treat 
numerous full-scale waste systems throughout the continental United States and 
internationally (Campbell and Ogden 1999).  The largest of these constructed wetlands 
treating municipal wastewater is in Crowley, LA and is designed to treat 3.5 million 
gallons per day (MGD) (Reed et. al. 1995). 
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ii. The Role of Native Hawaiian Plants 
 
Constructed wetlands are modeled on naturally occurring aquatic ecosystems. Native 
Hawaiian plants like Makaloa, Ahuawa, and Akaa’kai found in Hawaii’s natural wetland 
environments, along with over a hundred other locally occurring species, have been 
collected and tested in various engineered treatment habits.  These plants are grown in the 
constructed wetland to help treat wastewater in two important ways. Plant shoots and 
roots provide surface area for bacterial Biofilm communities to attach and grow.  Plant 
metabolism and growth provide nutrient uptake and carbon and sugars supplementation 
for bacterial digestion and microorganism communities, greatly increasing the biological 
diversity of the system.  Our designs focus on place based ecologies and diverse 
biological communities that enhance treatment stability and effectiveness.  
 

iii. Design of Subsurface Flow Constructed Wetlands 
Constructed wetlands are biological treatment systems that are designed to be 
ecologically diverse to enhance the treatment processes.  Essentially of two types, surface 
flow (SF) wetlands with exposed water area, and sub-surface flow (SSF) wetlands with 
gravel or artificial media, are biological treatment systems that house a variety of 

organisms from microbes 
to higher plants and 
aquatic animals.  Any 
residual nutrients, both 
solid and dissolved, 
become the basis for a 
food web which drives 
the ecology of the s

Constructe

ystem.   

d wetlands for 

 

 and 

e 

zed 
rock) and the water flows horizontally beneath the surface.  The

a 

a 

tland, 

wastewater treatment 
consist of plastic lined,
shallow, basins or 
channels, with inlet
outlet structures.  The 
subsurface flow (SSF) 
constructed wetlands ar
filled with media 
(typically gravel si
 typical depth of these 

systems is around 3-4 feet. Due to the cultural sensitivity of further digging at the Haen
State Park site, creating a high berm to achieve the desired depth without excavating can 
be carefully planned.  Half a foot of native soil and/or pea gravel-sized media is placed 
on the surface where the wetland plants are planted.  The water moves through the medi
and the plant roots whereby any excess nutrients will be incorporated into biomass.  Once 
the ecology is established, the systems self organize and minimal operations or 
maintenance will be required.  Depending on climate and type of constructed we
retention time of the wastewater within the SSF wetland is between 2-5 days.  A 

Constructed Wetland (Natural Systems International)
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preliminary engineering document details the dimensions and retention time of th
wastewater within the SSF wetland.  Typically this is produced following the feasib
study if the client chooses to proceed.    

SSF constructed wetlands are sized gene

e 
ility 

rally 0.5-1 square foot per gallon per day.  In 
e 

 

m would 

      Fi tsys-inc.com

warmer climates the square footage needed for treatment is on the lower end and can b
reduced depending on estimated rainfall.  Using these basic guideline and estimating the 
water quality coming from the septic system to be BOD = 40 mg/l to 10 mg/l; TSS = 90 
mg/l and TN = 40 mg/l, the estimated size for a constructed SSF wetland at Haena would
be approximately 3600 square feet (60’ x 60’x 3.5’ depth; and additional spacing for 
berms to contain the liner) to treat a the maximum flow estimated by Fujita and 
Associates Inc., 1999 of 7200 gpd.  The effluent coming out of the wetland syste
meet R-3 standards.    

 

gure 1: Subsurface Flow Constructed Wetland (Natural Systems International, www.na ) 

 

iv. Noteworthy Features of Constructed Wetlands/Natural Systems for Wastewater       

) Wetlands are very low maintenance and don’t require energy for treatment. 

ng (removing excess nutrients), esp. in warm   

ts are very low compared to packages. 
mizes O&M costs. 

ures. 
abitat for 

 

Treatment 
 
1
2) Sludge generation is minimized; 
3) Wetlands are excellent for polishi
climates,    
6) O&M cos
7) No chemicals need to be applied, which also mini
8) There is no odor since all the wastewater being treated is subsurface. 
9) Wetlands are aesthetically attractive and can serve as educational feat
10) Wetlands can serve a duel purposes as treatment systems while providing h
native insects and plants.   
 
 

Strategic Solutions, Inc.  
Haena Feasibility page 5 



4. Disposal and Reuse 

he acceptable reuse applications of treated wastewater for the State of Hawaii are 

al 
es 

 

he one day storage required for the irrigation field could be incorporated in the 
l year of 

 

. Construction Estimates 

 addition to the work of SSI personnel, four important subcontracts will be awarded for 

 significant additional expense of the proposed facility is a required six foot fence with 

. Design engineering, permitting, and construction time line 

he permitting of the individual wastewater treatment system for production of recycled 

n the 

 

titute 
 

he Department of Health permitting process includes several submissions of 
em 

the 

 
T
presented in the publication “Guidelines for the Treatment and use of Recycled Water” 
(DOH, 2002).  The discussion includes the definitions of three permit levels for the 
recycled water in terms of: fecal coli form bacterial colony counts, levels of biologic
oxygen demand (BOD), and total suspended solids (TSS), and describes the allowed us
of each permit level R-1, R-2, and R-3 for recycled water.  In the case for the Comfort 
Station at Haena State Park, the effluent from the wetland will be designed to meet R-3
standards and can be reused via subsurface irrigation for non-edible plants. 
 
T
freeboard of the wetland berming.   It is likely that the DOH will require an initia
weekly water quality testing for the permit of the individual water recycling facility.  A 
trench and berm channeled system could be used for the reuse application.  This system 
would reduce cost and maintenance but would not be open to the public.  The goal of the
proposed design in this study is to meet the R-3 standard to reduce permitting 
requirements including disinfection of effluent with chlorine chemicals. 
 
IV
 
In
the design and construction of the system: engineering, civil work, liner installation, and 
plumbing.  Additional costs for SMA permit and/or a wetland designation study may be 
required by permitting agencies.   
 
A
locking gate to limit public entry into treatment and reuse areas.  Design of the fencing 
could include plantings and fence type. 
 
1
 
T
water will be as a demonstration project for both the County and State levels.  This 
requires a special designation at both levels for a design that is not exactly detailed i
Kauai County Sewage Design Standards (1977). Permitting this project may include 
additional reports to the County for a special management area permit and the Army 
Corps of Engineers with regard to the delineation of the natural wetland habitat at the
site.  The map “Haena Wetland Area” (Appendix 1) is from the Department of the 
Interior, Fish and Wildlife National Wetland Inventory map page but does not cons
a regulatory boundary.  A request of the ACE to make a wetland declaration would be the
first step in determining the lateral extent of the wetland delineation. 
 
T
engineering treatment and water reuse planning reports.  The design of the syst
typically takes up to a month.  The permitting process can take up to three months; 
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construction of the system also averages about a month not accounting for ordering lead
times.  In a best case scenario a six month period would be an acceptable time frame to 
design, permit and construct an individual wastewater treatment system for reuse.   
 

 

. Discussion of Local Contractors and Materials Supply 

he availability and cost of local labor and resources may be a significant factor in design 

se of 

of 

l 

. Proposed design, construction, and operation budget estimate: $275,000-$400,000 

he costs to construct the subsurface flow wetland are variable depending on the media 

 
e 

rchase and 

he proposed budget only accounts for the wastewater treatment and the onsite disposal, 

 

. Operations 

s the treatment system becomes less passive an increase in operator involvement is 
required to maintain and monitor treatment elements that are mechanical or otherwise 

2
 
T
selection.  The most troubling materials issues to date are the limited availability and cost 
of transporting gravel and fill material to the site for the construction of a wetland.  The 
Hanalei Bridge with a six ton weight limit separates the project site from the gravel 
supply.  The quote from Kobayashi trucking is $250 per cubic yard of gravel.  The u
a synthetic ‘light-weight’ media, which has been used successfully for a SSF constructed 
wetland in the Caribbean, could be a cost effective choice for replacing the bluestone 
gravel media since materials costs are associated with weight and transport over the 
Hanalei Bridge. One potential solution for the fill material would be to find a source 
suitable material on the construction site side of the bridge. This would take care of the 
material requirement for the constructed wetland berming and for covering the additiona
detention tanks.   
 
3
 
T
chosen for the wetland system and if there need to be any significant changes in the 
design from regulatory agencies to meet the local permitting requirements.  Typically
constructed SSF wetland systems of this size (5000gpf) can be significantly less than th
given estimate.  Due to the remote site location and restrictive limitations of transporting 
materials/equipment to the site, materials and their associated delivery costs were found 
to be much higher than for other Hawaii locations. The preliminary analysis that was 
conducted to determine a total cost estimate of $275,000-$400,000 includes: 
engineering/permitting; additional required tanks; civil work and materials; pu
install liner; plumbing; wetland media; plants; signs; and operations/water quality 
monitoring for one year.  
 
T
all other infrastructure surrounding the treatment system is not taken into account for this 
estimate, which might include the probable need to install a berm to separate the facility 
from (re)constructing a cultural fishpond adjacent to the site. If major design changes are
required due to regulatory agencies, the price may also need to be adjusted.  A precise 
estimate will be determined during the final engineering stage (see below), which will 
encompass working closely with regulatory agencies to ensure quality assurance and 
meet the permitting requirements. 
 
V
 
A
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respond to environmental changes.  The treatment area should be fenced to prevent 
vandalism and monitored frequently to prevent the escalation of maintenance issues into 
full blown problems with treatment or potential wastewater spills or other unintentio
discharge.  
 
1. Descripti

nal 

on of education, operations and maintenance tasks and cost estimates 

s 
as been successful in other projects in the State.  The goal is to minimize hours at the 

rhead; 
year 

ents as detailed in the Guideline for Reuse of Recycled 
ater include: flows; spills; alarms; and water quality sampling as determined by DOH 

 

ow Feasibility Report 

 educate the client on the potential for 
plementing sustainable constructed wetland technology to further treat the wastewater 

gned to 

re the 

2. Work with Regulatory Officials 

 
The combination of incorporating operator/educator for multidisciplinary tasks and role
h
site by combining operational checks with educational duties.  The establishment of a 
water quality monitoring program in association with permit oversight also fits neatly 
within an educational mandate and can be part of local community outreach and 
education.  The operational cost estimate considerations will include: water testing 
laboratory cost; materials or machine replacement; labor costs; administrative ove
safety; training; and insurance.  Securing a grant to operate the system after the one-
contract with SSI is an ideal way to address future operational cost issues.  A successful 
example is to work in an educational grant to aid in operations as the DOE has funding 
for community based, native Hawaiian, and project based initiatives. SSI is also willing 
to work with the client to expand the timeframe of the operations/education contract 
which can be amended during the course of the project.  
 
2. Reporting Requirements 
 
The system reporting requirem
W
in the individual wastewater treatment system permit, which will likely include weekly
testing for BOD, TSS and fecal coli form bacteria.  An annual report should also be 
submitted detailing site operations and irrigation reuse applications as described in the 
reuse guide lines and included in this report as Appendix 2. 
 
VI. Conclusion 
 
1.  Stages to Foll
 
This feasibility study has been designed to
im
that will be produced at the Haena State Park comfort station.  The study was desi
determine initial methods for the implementation of the technology working with 
environmental factors and community considerations.  Specific engineering details will 
follow this report if the client desires to proceed to the next steps.  The following a
proceeding stages to this report: 
 

1. Preliminary Engineering 

3. Final Engineering 
4. Permitting 
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5. Construction 
6. Operations/Education 

 
2.  

tion of a water recycling and reuse demonstration project at the Haena 
omfort Station, Kauai is one possible solution toward creating a more harmonious and 
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ent

The Vision 
 
The implementa
C
reflective relationship between the local community and the State government agency 
responsible for providing the services to the site and creating the site’s general public 
character.  The demonstration could create an economic infusion into the community 
while providing a valuable educational enhancement to the already popular, local and 
visitor frequented, park.  The experience gained and precedent set by this project could
lead to future advances in water and energy resource sustainability and enhanced 
environmental and cultural resource management.  The cost of the system and its 
operations can in this way be seen as an equity investment in the future of Hawaii.
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