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PREFACE 
 

This Final Environmental Assessment (Final EA) has been processed as a Finding of No 
Significant Impact (FONSI) by the City and County of Honolulu Department of Design and 
Construction. As a result, the preparation of an Environmental Impact Statement (EIS) is not 
required. 
 
To facilitate the readers’ ability to distinguish revisions made to the Draft EA, substantive 
changes and additions are underlined. Text that has been deleted is indicated by a 
strikethrough.  In order to maintain legibility, formatting changes (such as revised headers and 
footers), updates to the table of contents with new page numbers and cross references, changes 
to the publication date, revisions to the title page to reflect the fact that the document is a 
“Final” EA, rather than a “Draft” EA, and other non-substantive changes are not marked.  
There have been no major substantive changes to the environmental analysis in the Final EA. 
 
 



1.0 
Introduction 
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1.0  INTRODUCTION 
 
 
This Environmental Assessment (EA) has been prepared in accordance with the requirements 
of Chapter 343, Hawaiÿi Revised Statutes (HRS) and Hawaiÿi Administrative Rules, Title 11, 
Chapter 200, Department of Health, which set requirements for the preparation of 
environmental assessments. 
 
1.1 PROJECT INFORMATION SUMMARY 
 
Type of Document: Environmental Assessment  
 
Project Name: Kualoa Regional Park Wastewater System Improvements 
 
Ch. 343, HRS Triggers: Use of County Land and Funds; Use Within National 

Historic Site 
 

Applicant / City and County of Honolulu,  
Accepting Authority: Department of Design and Construction 
  650 South King Street, 14th Floor, Honolulu, Hawaiÿi 96813 
  Contact: Lori M. K. Kahikina, P.E. Tel: (808) 768-8480 
 
Project Sponsor / City and County of Honolulu,  
Recorded Fee Owner: Department of Parks and Recreation 
  1000 Uluohia Street, Suite 309, Kapolei, Hawaiÿi 96707 
  Contact: Gary B. Cabato   Tel: (808) 768-3001  
   
Planning Consultant: Group 70 International, Inc. 
 925 Bethel Street, 5th Floor, Honolulu, Hawaiÿi 96813 
 Contact: Jeff Overton Tel: (808) 523-5866 
 
Anticipated Determination: Finding of No Significant Impact (FONSI) 
 
Project Location: Kualoa Regional Park, 49-479 Kamehameha Highway 
 Kualoa, Koÿolau Poko District, Oÿahu (Figure 1-1) 
 
Landowner: City and County of Honolulu (City) 
 
Tax Map Key: TMK: (1) 4-9-004: 01 (Figure 1-2, Figure 1-3) 
 
Land Area: Total Park Area: 149 acres; Wastewater Facilities Area: 2 acres   
 
State Land Use District: Agricultural and Conservation (Figure 1-4) 
 
City Zoning: P-1 Restricted Preservation/P-2 General Preservation (Figure 1-5) 
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City  Development Plan: Koÿolau Poko Sustainable Communities Plan (Figure 1-6) 
 
Special Management Area: Located within Special Management Area (SMA) (Figure 1-7) 
 
Historic Designation: National Register of Historic Places, Kualoa Ahupuaÿa 

Historical District, Site #74000718 
 
Flood Zone: Zones VE, AE and X (100 Year Coastal Flood, 100 Year Flood, 

and Outside 500 Yr. Flood Level) (Figure 3-5) 
 
 
1.2 OVERVIEW OF THE PROPOSED PROJECT 
 
Kualoa Regional Park is located on the windward shore of Oÿahu, approximately 25 miles from 
downtown Honolulu.  The park is bounded to the north by Kamehameha Highway, to the east 
by the Pacific Ocean, to the south by Käneÿohe Bay, and to the west by Möliÿi Pond.  The park is 
generally used by the public for picnics, swimming and camping, with campers representing 
the highest percentage user group at the park. Kualoa Regional Park is also a favorite wayside 
scenic stop for visitors traveling along Kamehameha Highway, due to the dramatic views of the 
ocean, shoreline, Mokoliÿi Islet (Chinaman’s Hat), Mokapu peninsula, and Koÿolau Mountains.    
 
Existing facilities include four Comfort Stations, a Food Service Building, a 
Recreation/Administrative Building, a Caretaker’s Cottage, and a Maintenance Facility.  Picnic 
areas are located throughout the park.  The park has large lawn areas which are popular for 
flying kites, group picnics and camping.  There is a narrow beach fronting most of the shoreline 
of the park. 
 
For over a decade, the individual wastewater systems (Figure 1-8) serving the park facilities 
have not functioned properly, due to overall aging.  In 2005 the City Department of Parks and 
Recreation (DPR) disconnected the disposal system (leach fields) from the treatment systems 
(pre-loader and cavitette tanks).  Since then, the preloader unit and cavitette system for each 
comfort station are currently pumped two to three times a week, and with greater frequency 
during peak park usage.  In addition, the shoreline has eroded significantly in the vicinity of 
the leach field for Comfort Station #3.  These problems forced the closure of this comfort station 
in 2005. The continued eroding shoreline will eventually affect Comfort Stations #1 and #2. 
 
The holding capacity of existing tanks becomes problematic during summer months when 
camping usage peaks.  To handle the heavy usage of the facility by campers, the City brings in 
portable toilets to Comfort Station #4.  These toilets require frequent pumping to keep them 
operational.   
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To address these problems, the proposed project involves replacing the existing individual 
wastewater systems with new collection lines, force mains, pump stations and a centralized 
treatment and disposal system.  Comfort Station #3 will be removed, and a replacement 
Bathhouse constructed at a central location in the park (Figure 2-1). These wastewater system 
improvements are needed to protect the public health and environment and meet State 
Department of Health (DOH) requirements. 
 
1.3 PURPOSE OF THE ENVIRONMENTAL ASSESSMENT 
 
This EA is being prepared pursuant to Hawaiÿi State laws.  The EA will comply with Hawaiÿi’s 
Environmental Review Process, HRS Chapter 343, which requires that any program or project 
that proposes the use of County land or funds, or use within any Historic District, must 
undergo an environmental review.  The EA examines the potential environmental impacts of 
the project and seeks agency and public comment on subject areas that should be addressed.  
 
The entire project site also lies within the boundary of the City SMA. Proposed improvements 
are valued over $125,000 $500,000, subjecting the project to SMA Major Use Permit 
requirements pursuant to Section 205A HRS, and Chapter 25 Revised Ordinances of Honolulu.  
This EA is being prepared in support of the upcoming SMA Use Permit application, which will 
be submitted to the City and County of Honolulu Department of Planning and Permitting 
(DPP). 
 
1.4 AGENCIES, ORGANIZATIONS AND INDIVIDUALS CONTACTED IN  

PRE-CONSULTATION 
 
Listed below are the agencies or parties contacted regarding the proposed project prior to 
publication of this Draft Final EA.  A list of those agencies, organizations and individuals that 
will be provided an opportunity to review the Draft Final EA is provided in Section 8.0 of this 
document. The City Department of Design and Construction (DDC) is the Accepting Authority 
for this proposed action.  The project sponsor is DPR. 
 
Federal Agencies 
U.S. Army Corps of Engineers 
U.S. Fish and Wildlife Service 
 
State Agencies 
Department of Agriculture 
Department of Business, Economic Development, and Tourism (DBEDT) 
DBEDT, Office of Planning 
DOH, Wastewater Branch 
Department of Land & Natural Resources (DLNR) 
DLNR, State Historic Preservation Division (SHPD) 
Office of Environmental Quality Control (OEQC) 
Office of Hawaiian Affairs (OHA) 
University of Hawaiÿi (UH), Environmental Center 
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City Agencies 
Board of Water Supply 
DDC 
Department of Environmental Services 
Department of Facility Maintenance 
DPR 
DPP, Land Use Approval Branch 
 
Other Organizations and Individuals 
Amy Luersen  
Betty-Ann Keala  
Bob Nakata  
Bula Logan  
Calvin & Charlene Hoe and ÿOhana  
Charles Kapua  
City Council Chair Ernest Y. Martin 
Creighton & Cathleen Mattoon 
Danielle Beirne-Keawe  
Dannette Leota-Pascual  
Dawn Wasson  
Elizabeth Lau 
Ewa Kia 
Gladys Pualoa Ahuna  
Gloria Fraiola  
Hawaiÿi State Library  
Herbert Hoe  
Historic Hawaiÿi Foundation  
Ipolani Tano  
Jan Becket 
Jo Lynn Gunness 
Joyce Uyehara 
Kahaluÿu Neighborhood Board #29  
Käneÿohe Public Library  
Kathryn Diamond 
Katie Barbieto  
Kekela Miller  
Keo Coleman  
Keoki Fukumitsu 
Koÿolauloa Hawaiian Civic Club (Danielle Beirne-Keawe Cathleen Mattoon) 
Koÿolaupoko Hawaiian Civic Club (Mahealani Cypher Alice Hewett) 
Kualoa Ranch Hawaiÿi, Inc. 
Leialoha “Rocky” Kaluhiwa 
Mahealani Cypher 
Moana Lee  
Oÿahu Island Burial Council (OIBC) Koÿolauloa Representative (Cy Bridges) 
OIBC Koÿolaupoko Representative (Aaron Mahi) 
Phillip & Margery Kekauoha  
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Other Organizations and Individuals (continued) 
Ralph Makaiau Jr. 
Richard Paglinawan 
Roland “Ahi” Logan  
Sam Kekauoha  
Shad Käne 
Sierra Club, Hawaiÿi Chapter  
State House Rep. Jessica Wooley 
State Senator Clayton Hee 
Tai Crouch 
UH Hamilton Library 
Winifred Miller 
 
1.5 CONTENTS OF THE DRAFT FINAL ENVIRONMENTAL ASSESSMENT 
 
This EA evaluates the potential impacts on the natural and human environment resulting from 
the proposed Kualoa Regional Park Wastewater Systems Improvements project. This document 
is presented in six nine sections. Section 1.0 contains the introduction and project overview.  
Section 2.0 describes the proposed project and Section 3.0 addresses the environmental, social 
and economic setting of the proposed project.  Alternatives to the proposed project are 
presented in Section 4.0.  A review of the appropriate existing State and City policies and plans 
is contained in Section 5.0.  Section 6.0 contains a statement of anticipated determination, with 
findings and reasons supporting the anticipated determination.  References used in the 
preparation of this document are in Section 7.0, and Section 8.0 lists agencies, organizations, 
and individuals that have been contacted in the pre-consultation phases, and those that will 
receive a copy of this Draft Final EA. Section 9.0 is a content guide for reviewers of the SMA 
Use Permit application, for which this EA will be submitted in part. 
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Figure 1-1 Project Location Map 
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Figure 1-2 Tax Map Key  
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Figure 1-3 City and County of Honolulu Tax Plat Map 4-9-04  



KUALOA REGIONAL PARK WASTEWATER SYSTEM IMPROVEMENTS 

• Final Environmental Assessment • 
 
 

1-9 

 

 
Figure 1-4 State Land Use Classification Map 
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Figure 1-5 City and County of Honolulu Zoning Map  
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Figure 1-6 City and County of Honolulu Koÿolau Poko Sustainable Communities Plan 
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Figure 1-7 Special Management Area Map 
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Figure 1-8 Existing Site Conditions  



 2.0  
 Project Description 
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2.0  PROJECT DESCRIPTION 
 
 
2.1 PROJECT LOCATION AND SITE CHARACTERISTICS 
 
Kualoa Regional Park is located in the Kualoa agricultural region of Oÿahu’s windward coast at 
the northern end of Käneÿohe Bay.  The Park is bounded by Kamehameha Highway to the north, 
Möliÿi Pond to the west, Käneÿohe Bay to the south, and the Pacific Ocean to the east. Mokoliÿi 
Islet (Chinaman’s Hat) is situated off the eastern coast.  Kualoa Regional Park serves the rural, 
agricultural and residential communities of the Koÿolau Poko District.  The community of 
Waikane is located approximately two miles to the south, and Kaÿaÿawa is approximately three 
miles to the north. 
 
The area of Kualoa Regional Park has been modified in the past as a result of different land uses. 
Prior to World War II the lands were part of the sugarcane plantation of Kualoa.  The lands were 
converted to a fighter airfield during the World War II period, and reverted to grazing use after 
the war.  The inland areas were mined for sand in the 1960s and 70s, and the City and County of 
Honolulu (City) condemned the land in 1971, converting it into a park. 
 
Kualoa Regional Park is a 149-acre beach park administrated by the City Department of Parks 
and Recreation (DPR). The estimated attendance at Kualoa Regional Park based on permits, user 
groups and professional estimation of general park usage is approximately 171,000 per year. The 
park has facilities for daytime picnic use and overnight camping. Other characteristics of the 
park include programs for student groups, conservation areas and a wildlife refuge. The 
southern section of the park is reserved for organized camping by children's groups. Coastal 
facilities consist of restrooms, water and sewer utilities, a road, and parking areas. 
 
The white sandy beach at Kualoa is a particularly valuable resource with good facilities and 
water conditions in the Käneÿohe Bay area. Other than Kualoa Regional Park, public shoreline 
access opportunities in the Käneÿohe Bay area are limited to two small city parks and one state 
park. 
 
2.2 EXISTING FACILITIES AND WASTEWATER SYSTEMS 
 
Existing facilities within the park consist of four comfort stations (#1 to #4), a Food Service 
Building, a Recreation/Administrative Building, a Caretaker’s Cottage, and a Maintenance 
Facility fronting Kamehameha Highway (Figure 1-8).  Picnic areas are located throughout the 
park.  A brief description of the existing facilities and wastewater systems follows. 
 
Comfort Station #1 to #4 
The comfort stations were constructed in 1973 and consist of separate men’s and women’s 
restrooms.  Stations #1 to #3 include shower areas.  Wastewater generated by each comfort 
station is discharged conveyed via a four-inch cast-iron pipe to an individual wastewater 
system.  The individual wastewater system consists of a treatment component made up of a 
preloader and Cavitette system, followed by the disposal component. The disposal component 
at each of the comfort stations is a leach field, or a network of perforated pipes within a bed of 
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gravel. The treatment system serving each comfort station includes a 1,200-gallon preloader unit 
and a 1,250-gallon aerated Cavitette system.  Most of the aeration equipment has since been 
removed or is inactive. With non-working aeration systems, the existing systems essentially 
operate as a septic system.   
 
Gray wWater generated by the showers and hose bibbs are collected by trench drains and then 
dispersed onto the surrounding lawns.   
 
Over the past 40 years, the shoreline has eroded significantly in the vicinity of the leach field for 
Comfort Station #3, which caused its abandonment since 2005.  In addition, aging and overuse 
has led to clogging of the leach fields for the other Comfort Stations.  Surpassing the average 25-
year life expectancy of a septic system, these problems are to be expected.  In 2005, the City 
disconnected the disposal systems (leach field) from the treatment systems., Therefore, 
maintenance thereby the remaining treatment tanks operate like holding tanks. The tanks have 
limited holding capacity, thus they requires frequent pumping of the preloader and the 
Cavitette tanks for each comfort station.  Each system is currently pumped two to three times a 
week and with greater frequency during peak park usage.  Also, during the summer camping 
season and long weekends, the City brings in portable toilets at Comfort Station #4 to handle the 
heavy usage of that facility. 
 
Food Service Building 
This building is used for food preparation throughout the year, primarily during summer 
camping.  The building was constructed in 1986, and includes one bathroom with a shower.  The 
kitchen sink is connected to a grease trap. Wastewater generated from this building is 
discharged via a four-inch pipe to a trash and grease tank.  The system was designed to transfer 
wastewater to three vertical aerobic units in parallel via six-inch pipes, then to a disposal pit and 
leach fields.  Aeration equipment has also been removed at this facility; therefore, the system 
operates essentially as a septic system. 
 
Recreation/Administrative Building 
The building is occupied by three full-time employees and one part-time employee, and includes 
two bathrooms and a kitchen.  Wastewater from this building is discharged via four-inch cast-
iron pipe to a six-foot diameter cesspool.  Overflow from the cesspool is discharged via a four-
inch cast-iron pipe to an eight-foot diameter, eight-foot deep cesspool. This wastewater system is 
not planned for replacement at this time, as it does not meet the definition of “Large Capacity 
Cesspools” that are mandated for replacement by the Department of Health (DOH). 
 
Caretaker’s Cottage 
This single-family dwelling home includes a bathroom and kitchen, and is occupied by a family 
of five.  Wastewater from the cottage is discharged via four-inch cast iron pipe to the cesspool 
system serving the recreation/administration building. This wastewater system is not planned 
for replacement at this time. 
 
 
 
 
 



KUALOA REGIONAL PARK WASTEWATER SYSTEM IMPROVEMENTS 

• Final Environmental Assessment • 
 

 
 

2-3 

Maintenance Facility 
A district-wide DPR Maintenance Facility is located within the park, and is accessed directly 
from Kamehameha Highway. This facility serves Kualoa and other parks in the windward 
district. The Maintenance Facility’s wastewater is served by a pre-loader, cavitette (aerobic 
treatment system), and leach field. The wastewater system at this facility is not planned for 
replacement at this time. 
 
2.3 DESCRIPTION OF THE PROPOSED PROJECT 
 
The existing individual wastewater collection, treatment and disposal systems for the Kualoa 
Regional Park Comfort Stations and Food Service Building have aged and are inadequate 
and/or damaged such that the systems no longer operate as intended, and need to be pumped 
two to three times a week.  The City is seeking to improve the existing wastewater systems to 
meet and comply with current State DOH requirements under Title 11, Chapter 62 of the 
Hawaiÿi Administrative Rules (HAR).   
 
The proposed project will demolish and remove Comfort Station #3, build a replacement 
Bathhouse in an alternate location, and replace the existing individual wastewater systems at 
Comfort Stations #1, #2, and #4 with a centralized treatment and disposal system (Figure 2-1). A 
centralized wastewater treatment system is a configuration in which the treatment and disposal 
occur in one central location. Comfort Stations #1, #2 and #4; the Food Service Building; and the 
new Bathhouse will be connected to the centralized treatment and disposal system.   
 
Pump stations will be installed at Comfort Station #1, Comfort Station #2, Comfort Station #4, 
and the new Bathhouse. The Food Service Building will share a common pump station with 
Comfort Station #4. The existing preloaders at each of the comfort stations will be rehabilitated 
and remain part of the system. The pump stations will receive wastewater flow from the 
preloader, and are designed to collect wastewater from the plumbing fixtures of each facility 
and pump it this wastewater through two-inch polyvinyl chloride (PVC) plastic pipes to a 
designated central location for treatment and disposal. The proposed treatment system will 
include one pre-loader tank and three aerobic treatment units and disinfection. The disposal 
system will use the elevated mound method.  In addition, a “high level” alarm system will be 
installed to alert City personnel of system failures, and allow for a timely response by 
maintenance personnel. 
 
A centralized wastewater system will create a common treatment and disposal area farther away 
from the eroding shoreline. This type of system contains maintenance and operations away from 
heavily-utilized recreational areas. 
 
Due to the project being located in a Historical District, and in consideration of public safety, the 
project has been designed to minimize the amount of excavation required. Extension of the 
collection system piping will occur along previously disturbed routes, and the proposed 
structures will be located in the least-sensitive archaeological and cultural areas, resulting in the 
least potential disturbance to subsurface cultural resources.  Based on surveys of the project area, 
the shallow trenching that is proposed for the collection system is not anticipated to encounter 
significant resources.  
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Figure 2-1  Wastewater System Plan (Revised) 
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Figure 2-2  Kualoa Regional Park Master Plan Overlay (Revised) 
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Future Park Usage 
The City has future development plans within Kualoa Regional Park, as expressed in their draft 
Master Plan (1995), including a cultural center, administrative offices and information center, as 
well as various agricultural and cultural theme areas.  The proposed construction and upgrade 
of the existing wastewater systems takes into consideration the location of these future 
developments (Figure 2-2), but is not designed to handle future wastewater flows.  The proposed 
centralized wastewater system will service the existing facilities, and can be expanded in the 
future to accommodate the potential long-range growth at the park.   
 
2.3.1 Wastewater Flows 
 
Design flows from the existing facilities were calculated in accordance with DOH requirements, 
taking into account the number of people using each facility and an assumed wastewater flow 
rate generated per person. The following design flows were used for each facility. 
 
 
Table 2-1. Maximum Wastewater Flows for Facilities at Kualoa Regional Park 

 
Facility 

Maximum 
Wastewater Flow  

(gpd) 
Comfort Station #1 2,520 
Comfort Station #2 6,195 
Comfort Station #4 6,568 
Food Service Building 6,480 
Proposed Bathhouse  
(Replacing Comfort Station #3) 

6,999 

Total 28,762 

 
 
This will total a maximum flow of 28,762 gallons per day (gpd) from the four Comfort Stations & 
Food Service Building to the Central Wastewater Treatment and Disposal Facility. The 
centralized wastewater system will be sized to treat and dispose of approximately 29,000 gpd. 
 
2.3.2 Collection System  
 
Existing wastewater collection lines from the comfort stations and other park facilities will be 
replaced with new six-inch PVC plastic gravity sewer lines, conveying the facility wastewater 
flow to the rehabilitated preloader and a pump station. From the pump station, two-inch force 
main lines will convey wastewater to the centralized treatment facility.   
 
The existing preloader will be rehabilitated with its walls and lid coated with a corrosion 
protective epoxy coating. The purpose of using the preloader is to protect the pumps from 
unusual debris that are found in system at a public park.  The preloader is a tank which creates 
conditions that cause large debris and solids to fall out of the wastewater stream and to the 
bottom of the tank.  The wastewater liquid is passed on to the pump station. 
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Each pump station (Figure 2-3) consists of two grinder pumps. A typical pump station is 
generally shown in Figure 2-3. When the wastewater in the tanks reaches a certain level, the 
pump is automatically activated and pumps the wastewater through the force main to the 
centralized treatment system. Each pump station will be designed with two pumps. Each pump 
has provisions to grind up solids that may have passed through the preloader. the sewage into 
small particles, much like a garbage disposal.  
 
The advantage of having two grinder pumps is that if one grinder pump is disabled, the second 
grinder pump will be available to keep the station operational.  Maintenance of the pump 
stations will be specified in an operation and maintenance manual that will be prepared during 
construction. A back-up power source is not required and not provided. However, provisions 
for connections to a portable generator will be provided. The pump stations will be equipped 
with a “high level” alarm, and if activated, the system is designed to call designated City 
personnel. Activation of a “high level” alarm is typically an indication of a problem.  
 

 
Figure 2-3  General Pump Station (Not to Scale) (Revised) 
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The force main is proposed to be two inches in diameter, and air relief valves will be installed at 
high points. The force mains will be concrete-jacketed to avoid potential for accidental pipe 
breaks, and will be typically buried 24 inches in the ground (Figure 2-4). This depth is shallower 
than the usual depth of 36 inches. In instances where the new sewer force main crosses an 
existing utility, the new sewer force main may go deeper. Excavation for the new force main will 
occur in the least culturally-sensitive areas as possible, in previously disturbed areas, such as 
areas adjacent to walkways, the access road, and the parking lots.   
 
Proposed areas of excavation were extensively disturbed in the past. Sugarcane was cultivated 
in the area in the late 1800s. The initial portion of the access road (prior to the roundabout) and 
the area where the parking lots are currently located were disturbed when the U.S. Army 
installed a grassed emergency airplane landing strip in the late 1930s, and later a larger more 
permanent airstrip in 1942.  Vast sand mining occurred inland in the 1960s. After the area was 
condemned by the City 1971, park development activities took place.  In the late 1970s, the area 
east and northeast of ÿÄpua Pond was extensively bulldozed in preparation for sand storage and 
settling basins associated for the (at that time) proposed Army Corps of Engineers Kualoa Beach 
Sand Replenishment Project. 

Figure 2-4  Typical Sewer Forcemain Trench (Not to Scale) 
 
 
In the general area from the roundabout to the proposed central treatment location, three to five 
feet of the top layer of soil is fill, according to a geotechnical study of the area by Yogi Kwong 
Engineers, LLC (2012) (Appendix A).  These conditions reduce the chance of recovering cultural 
resources during trenching.  The total length of the new two-inch force main collection system 
will be approximately 3,750 feet.  The layout for the new distribution system is shown in Figure 
2-1. The force main should not be difficult to maintain. 
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2.3.3 Centralized Treatment System  
 
The centralized treatment system will include a pre-loader tank and three aerobic treatment 
units and disinfection. The location for the centralized system is shown in Figure 2-1, and a site 
map is shown in Figure 2-5. Wastewater will be conveyed to the centralized treatment system by 
newly installed gravity collection lines, pumps and sewer force main.   
 
After flowing through the pump station, the wastewater will pass through the force main and 
reach the centralized system. Wastewater flows will be discharged into a transition tank and 
distributed to the aerobic treatment units. pre-loader tank where the solids drop out from the 
liquid stream, and grease and scum are captured via baffle. The addition of a pre-loader tank 
helps to reduce maintenance of the aerobic treatment unit, particularly the aerators. The 
proposed pre-loader tank will measure approximately 18 feet long, nine feet wide and eight feet 
high, and will not be embedded more than three feet deep.  
 
From the pre-loader, effluent will flow by gravity into Tthe aerobic treatment tanks, are where 
biological treatment of the wastewater is promoted through bubbling air into the wastewater. 
The aeration of the wastewater serves two purposes: to keep the materials in the wastewater 
well mixed and to increase the oxygen in the wastewater. Mixing makes the wastewater in the 
tank more uniform, evenly distributing the nutrients and microbes. The increased oxygen 
bubbled into the wastewater creates a hospitable environment for microorganisms to break 
down organic materials. This results in a higher level of treatment than is typically achieved in a 
septic tank. 
 
Aerobic treatment units and disinfection is required by the State DOH, Wastewater Branch 
when discharge occurs directly into ground water. For this project, discharge directly into the 
ground water will not occur. But, due to the City's understanding of the community's 
association to the park, along with the attempt to provide a better effluent than minimum, an 
aerobic treatment unit with disinfection will be used.  Although an aerobic system is generally 
more costly than a septic system, the life of the system when maintained is indefinite, as a 
“biomat” does not form which causes eventual system failure. Other benefits to the aerobic 
system include a more efficient, accelerated and thorough treatment process that generally 
produces a safe and odorless gas. 
 
The proposed fiberglass aerobic treatment tanks will each be approximately 48 feet long and 10 
feet in diameter with six 24-inch high risers on top of the tank, each with a treatment capacity of 
15,000 gallons. The three cylindrical tanks will be partially embedded (less than seven feet below 
grade) and protected by backfill and a ground cover flush with the risers (Figure 2-6). The tanks 
will be spaced approximately 26 feet center to center. A chain link fence will be provided around 
the area of the aerobic treatment units for the purposes of security. 
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Figure 2-5  Site Plan for New Bathhouse and Central Treatment / Disposal System (Revised) 
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Figure 2-6  Aerobic Treatment Unit Ground Placement (Not to Scale) 
 
After biological treatment and sedimentation within the aerobic treatment tank, the treated 
effluent is then conveyed through distribution boxes. Here the effluent receives chlorination 
disinfection before being pumped distributed to the elevated disposal field. The initial 
distribution box will be a concrete box approximately five feet long, five feet wide and five feet 
high. The remaining three distribution boxes will be located at the juncture to the elevated 
mound system.  
 
2.3.4 Disposal System  
 
An elevated mound system located next to the treatment system will dispose of the treated 
wastewater.  Although percolation rates for the soils meet DOH standards for a sub-surface type 
of system, this type of absorption bed is being used to minimize digging in the area.  Elevated 
mound systems are mounds of engineered materials to create acceptable conditions for effluent 
disposal and/or to create vertical separation from groundwater.   
 
Percolation tests were performed in June 2010 at the proposed disposal location. Along with the 
test results and DOH standards, it was determined that a disposal area approximately 12,400 
square feet is required. The absorption bed will be constructed of plastic panels or chambers laid 
over a layer of granular material.  This system requires minimum subsurface disruption for 
installation.  The area will be tilled six inches, and then a layer of granular material and 
distribution system is placed over the tilled surface.  The top of the mound will be covered with 
backfill and landscaped.  Inspection ports will be provided allowing opportunity for visual 
checks of the disposal area. 
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Figure 2-7  Elevated Mound System (Not to Scale) 
 
 
2.3.5 High Level Alarm 
 
A “high level” alarm system will be installed in each pump station. If the liquid level in the wet 
well rises above a pre-set high water level, a notification will be sent to operational managers 
immediately for response to the situation. Because the pump stations are provided with a 
backup pump, a high level alarm is an indication that the service / duty pump and its backup is 
not turning “on”. 
 
2.3.6 Comfort Station #3 Demolition 
 
Comfort Station #3, at the southeastern most point of the park, has been closed permanently due 
to beach erosion, and the building is now less than 20 feet from the shoreline. Therefore, 
Comfort Station #3 will be demolished down to the concrete slab, and its wastewater system will 
be demolished and removed. 
 
2.3.7 Replacement Comfort Station 
 
The proposed Bathhouse will be located significantly more inland, near the roundabout and just 
south of the park driveway that runs east-west, situated between the overgrowth to the north 
and ÿÄpua Pond to the south (Figure 2-1). The design is based on a City Medium Bathhouse 
Prototype C-1. This Bathhouse has both men’s and women’s bathrooms, each with two sinks 
and a dressing room with a bench and clothes hooks. The men’s bathroom includes two toilets 
and two urinals, and the women’s includes four toilets. There are also maintenance and 
lifeguard storage rooms located at the rear of the building. 
 
The design of the Bathhouse is the City’s prototype with a Hawaiian influence.  The roof will 
reflect a steep-sloped pitch clay tile roof, maintaining the interior open beam vaulted ceilings.  A 
Hawaiian pattern grille design will be incorporated into the walls, gates, and so forth.   
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The Bathhouse will be a single story on-grade structure approximately 32 feet long by 39 feet 
wide in plan with a wood-framed roof supported on interior and exterior masonry walls bearing 
on shallow footings (Figures 2-8 and 2-9).  In anticipation of generally low roof loading, shallow 
footings will be used to support the proposed Bathhouse on grade or minimally embedded 
below the existing grade.  
 
2.3.8 Utilities and Infrastructure 
 
The existing Kualoa Regional Park has water, wastewater, and electric services, and solid waste 
collection services.  The following section describes the physical characteristics of these site 
utilities with the improvements to the wastewater systems.    

 
Water  
Potable water is supplied to the park by the Board of Water Supply. The park is currently 
serviced by an eight-inch water main connected to an existing water line located along 
Kamehameha Highway near the existing maintenance facility.  This connection is adequate for 
current and future anticipated demands. Irrigation systems, currently inoperable, throughout 
the park are connected to the potable supply line. Water meters and its box will be added to the 
existing service line to Comfort Stations #1, #2, #4, and the Food Service Building. A new water 
line connection, meter, and backflow preventer will be installed for the new Bathhouse. 
 
Wastewater  
There is no City regional wastewater treatment facility or collection system available within the 
immediate area. The facilities were originally designed as individual wastewater facilities using 
cavitette aeration tanks and leach fields.  However, this system has not been operating properly 
for years and the aeration units were removed or are inactive, essentially converting the system 
into holding tanks. Since 2005, the city has used sewage pumper trucks to clean out the systems 
a minimum of two to three times a week.   
 
Drainage System  
The existing topography at Kualoa is very flat; excess water percolates directly into the 
ground or make its way to the beach areas or ponds.  
 
Solid Waste Disposal 
Solid waste throughout the park is collected and stored at the maintenance facility for pick-up 
and disposal by a private contractor to H-Power or the Waimanalo Gulch Landfill.   
 
Other Utilities 
Electrical, telephone and television cable service is available from existing overhead service lines 
along Kamehameha Highway.  On-site utilities are underground except for approximately 1,900 
feet of overhead electrical and telephone service from the park entrance along the makai side of 
the entry road and parking areas.  Propane gas is used at the Food Service Building, and trucked 
in by a local service. 
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Figure 2-8 Proposed Floor Plan for New Bathhouse 
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Figure 2-9 New Bathhouse Elevations 
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2.3.9 Construction Characteristics 
 
The proposed project will require the demolition of Comfort Station #3 and removal of the 
adjacent absorption bed, construction of a replacement Bathhouse at a different location, 
construction of a centralized treatment system, and trenching for installation of sewer pipes.  
The project site will require some vegetation clearing, grubbing, minor grading, general 
construction, planting and grassing.   
 
Vegetation Clearing, Grubbing, Grading and Excavation  
The site will be cleared, grubbed and graded to develop the new wastewater system and grassed 
areas.  The project will require a planned relocation and removal of only a few trees and shrubs 
as practical and as determined by the City Department of Facilities Maintenance.   
 
In general, construction areas which are lightly vegetated will be thoroughly grubbed to a 
minimum depth of six inches. The grubbed areas will be cleared of vegetation, roots, rubbish, 
debris, any other organic or deleterious materials, and re-compacted by proof rolling. The 
excavated on-site materials can be used as a source of fill and backfill materials except elastic silt 
fill materials. The excavated on-site elastic silt fill materials can be used as a source of landscape 
fill, provided it is screened of oversized particles and meets the top soil and other landscaping 
requirements set forth in the project specifications. 
 
The proposed project will not substantially alter the overall existing topography of the project 
site. Grading will occur to level disturbed ground in excavation areas, and to increase the 
ground surface elevation over the new aerobic tanks by approximately eight feet and five feet 
above the absorption bed. Excavation will occur for the following: 1) Installation of gravity 
sewer piping; 2) Removal of the existing cavitette, distribution box, and leach field at Comfort 
Stations #1, #2, #3, and #4; 3) Installation of the centralized treatment system; 4) Installation of a 
grease trap at the Food Service Building; 5) Electrical distribution; 6) New Bathhouse; and 7) 
Disposal system. The current estimate for excavation is 630 cubic yards, and 10,645 cubic yards 
of fill. 
 
General Construction  
The general construction of the project will include the installation of plumbing, mechanical, 
and electrical wiring and equipment, general carpentry work, painting and many other trades 
and work associated with typical construction activities. 
 
Planting and Landscaping  
Proposed trees and other plant materials used throughout the park will be native, indigenous, 
endemic or pre-contact exotic species. 
 
Access, Parking, and Pathways  
Kualoa Regional Park is served by Kamehameha Highway, a soft-shouldered two-lane rural 
highway that directly accesses the park. No other public roadway provides access to the park. 
The project site is accessed by vehicle through the park's two-lane paved roadway, providing 
access to the southeastern and southwestern portions of the park.  Several parking areas have 
been developed to serve the park use areas along the shoreline. The shoreline is accessed via 
pedestrian walkways and lawns.  
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2.4 PROJECT COST AND SCHEDULE  
 

The total construction cost for the current design project is estimated at $4,879,000.  This cost 
includes removal or abandonment of the various systems components; installation of the new 
collection, treatment and disposal system; and construction of the new Bathhouse. The 
anticipated timing for installation of the new system is FY 2012-2013.  Construction will require 
one year. 



 3.0 
Description of the Environmental Setting,  

Potential Impacts, and Mitigative Measures 
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3.0  DESCRIPTION OF THE ENVIRONMENTAL SETTING, 
POTENTIAL IMPACTS, AND MITIGATIVE MEASURES 

 
 
Addressed below are the environmental setting, potential impacts and mitigative measures for 
the proposed improvements to the wastewater systems at Kualoa Regional Park.   
 
3.1 CLIMATE 
 
Existing Conditions 
The climate of Oÿahu is mild and semitropical with prevailing northeast trade winds.  Located 
along the northeast windward coast, Kualoa Regional Park is subject to unobstructed trade 
winds. The cooling effect of the breezes creates a comfortable environment with temperatures 
ranging from lows in the upper 60s (degrees Fahrenheit) to highs in the upper 80s, depending 
upon the time of day and the season.  The abrupt Kualoa Ridge causes a moderate amount of 
orographic precipitation, approximately 40 to 60 inches annually, with about 75% of the annual 
rainfall occurring during winter months (Giambelluca, 1986). 
 
Anticipated Impacts and Mitigative Measures 
The proposed project will have no effect on climatic conditions; therefore no mitigative 
measures are required. 
 
3.2 GEOLOGY AND HYDROLOGY 
 
Existing Conditions 
Kualoa Regional Park is located on the northeastern edge of the Koÿolau mountain range on the 
fringe of the ancient Koÿolau volcano.  The original caldera of the volcano extended from near 
Waimanalo at the southeast to beyond Käneÿohe at the northwest. The mountain range 
stretches from near Waimanalo to Kahuku.  Major volcanic activity stopped here about three 
million years ago.  A massive earthquake caused the windward side of the Ko’olau volcano to 
break away and slide down the side of the volcano and into the deep sea (Jokiel, n.d.). The 
debris from this landslide extends for hundreds of miles north and east of Oÿahu (Garcia, 2009).  
This landslide, known as the Käneÿohe Bay slide or the "Nuÿuanu debris avalanche", occurred 
over one million years ago. Erosion from waves and streams developed the character of the cliff 
along the Pali, and changes in sea level developed and modified the fringing, patch, and barrier 
reefs into its present form (Jokiel, n.d.). 
 
Kualoa Regional Park sits atop a sand spit overlying a coralline substrate extending into 
Käneÿohe Bay.  Evidence indicates that the development of Kualoa Point may be a recent 
geologic event, induced by the construction of Möliÿi Fishpond.  Unconsolidated sand dunes 
consisting of skeletal matter from coral organisms originating at and within the barrier reef 
were deposited by littoral and wind forces along the seaward boundaries of the mountains and 
the fishpond.  The accumulated sand production within the bay, and weathered rock from the 
Koÿolau mountain cliffs combined to form the plain upon which the park is located today. 
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The project site is within a coastal plain peninsula surrounded by the Pacific Ocean to the east, 
Käneÿohe Bay to the south, and Möliÿi Fishpond to the west.  The park lies within the Kahana 
aquifer system, which has dike formations (dike complex and marginal dike zones) near the 
crest and small dike basal aquifers along the coast (Townscape, 2012). The Käneÿohe area is one 
in which surface discharge to the sea is high and groundwater underflow discharge low 
because dikes are parallel to the shore, compartmentalizing the aquifer, and near-shore rocks 
are poorly permeable (Takasaki & Mink, 1985). This causes high-level water table conditions.  
Because the entire park area is very near sea level, high tides and heavy rains bring the water 
table closer to the ground surface.  Brackish ground water can be found at relatively shallow 
depths throughout the site.  
 
Anticipated Impacts and Mitigative Measures 
The wastewater improvements project will have no significant adverse effect on the geology 
and hydrology of the Kualoa peninsula. Treated wastewater will be disposed through an 
elevated mound system.  Due to the makai location and shallow brackish water lens, there is no 
potential for leached effluent to reach the potable drinking water aquifer. System overflows are 
highly unlikely due to system monitoring. Pump stations will be continuously monitored with 
high level alarms and, if activated, will notify appropriate Park and City and County of 
Honolulu (City) personnel. 
 
3.3 TOPOGRAPHY 
 
Existing Conditions 
The surface configuration of Kualoa Regional Park is generally level, with an average elevation 
of six feet above mean sea level (msl) (Figure 3-1). There are mounded areas on the mauka side 
of the park road, possibly as a result of the construction of a World War II airstrip or imported 
material.  The 3.2 acre ‘Äpua Pond, located in the southern portion of the park, and a fairly 
large linear depression in the center of the park (original function and antiquity are not certain) 
called Koholä-lele (leaping or beached whale), are the only areas in the park that are below msl. 
Earth mounds occur also at the Koholä-lele area, possibly the result of excavated material 
during the construction of the pond. The highest elevation is approximately fifteen feet above 
msl in the northwest corner of the Park. 
 
Anticipated Impacts and Mitigative Measures 
The proposed project will not substantially alter the overall existing topography of the project 
site.  The basis of design is to disturb as little ground as possible.  Grading will be necessary to 
level disturbed ground in excavation areas, and to increase the ground surface elevation by 
approximately seven feet over the new aerobic treatment units and three feet above the 
absorption bed. Excavation areas will be restored to match surrounding existing conditions.  
Backhoes shall be required to use rubber tracks to minimize disruption to other areas not 
requiring disturbance. Mitigative measures related to soils and grading are described in the 
following section.   
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Figure 3-1  Kualoa Regional Park Elevation Map 
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3.4  SOILS AND GRADING 
 
Existing Conditions 
The southern and eastern portions of the project site are covered with Jaucas Series (Figure 3-2), 
typical beach sand seen on coastal lines throughout the Hawaiian Islands (SCS, 1972).  The 
sand, also called Jaucas loamy fine sand (JaC), is usually single grain, has excellent permeability 
with low runoff potential, and is capable of supporting some vegetation such as pasture grass 
and sugarcane. Vegetation with deep root systems is often present with the soil and can 
provide moderate stability.  The soil has high potential for wind and ocean wave erosion when 
vegetation is not present. The existing ground cover at the project site is lightly vegetated, 
consisting of large expanses of grass with interspersed bushes, coconut palms and other trees. 
 
The remaining area of the park that will be affected by this project is covered with Mokuleia 
loam (Ms), a clayey loam alluvium material deposited over coral sand.  Permeability is 
moderate in the surface layer and rapid in the subsoil.  Runoff is very slow, and the erosion 
hazard is no more than slight.   
 
Subsurface conditions were investigated by Yogi Kwong Engineers (YKE), LLC (2012) 
(Appendix A).  YKE collected two exploratory boring samples; one at the proposed site of the 
Bathhouse (B-1), and the other at the proposed site of the aerobic treatment units system (B-2) 
(Figure 3-3).   
 
Interpretation of the subsoil data obtained from drilling was supplemented by available 
geologic and soil survey maps and YKE’s general experience in this area.  The exploratory 
borings and the available testing data show that the subsoils encountered can be generalized 
into five predominant soil or geologic units as discussed below: 
 
Fill - Variable fill materials were encountered in Borings B-1 and B-2 to approximately three to 
4.5 feet below ground surface (bgs) respectively. The fill unit primarily consisted of stiff to very 
stiff brown silt with sand and gravel in Boring B-1 and stiff reddish brown elastic silt with 
gravel in Boring B-2. This imported material was deposited within the park area in the past for 
sand replenishment, disposal and landscape purposes. 
 
Beach Deposits - Beach deposits were encountered in Boring B-1 from approximately three to 11 
feet bgs and in Boring B-2 from approximately 4.5 to 10.5 feet bgs. The beach deposits primarily 
consisted of loose to medium dense, tan to off-white coralline sand and silty coralline sand. 
 
Lagoonal Deposits - Lagoonal deposits were encountered in Boring B-1 from approximately 11 
to 20.5 feet bgs and in Boring B-2 from approximately 10.5 to 25.5 feet bgs. The lagoonal 
deposits primarily consisted of loose to very loose, gray to dark gray silty sand and silty 
coralline gravel with sand. 
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Figure 3-2  Soils Map (U.S.D.A., N.R.C.S., 2007)  
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Figure 3-3  Approximate Boring Locations 
 
 
Coralline Deposits - Coralline deposits were formed primarily as a result of wave actions on 
coralline reefs during different stands of the sea level. Wave actions caused breakage of reef 
formation to form rubblestone to coralline detritus. Subsequent re-cementation of coralline 
debris and beach sand deposits formed cemented calcareous sandstone into “beach rock” 
limestone ledges. Rises in sea level introduced an influx of fine sediments in a matrix with 
coarse coralline detritus. Due to the wave actions dominating the depositional environment, 
coralline deposits and coral reef limestone are often highly variable in all directions. 
 
Coralline deposits were encountered in Boring B-1 from approximately 20.5 to 30 feet bgs and 
in Boring B-2 from approximately 25.5 to 30.5 feet bgs. The coralline deposits primarily 
consisted of loose to medium dense, tan poorly graded coralline gravel. 
 
Alluvium - Alluvial deposits were encountered in Boring B-1 from approximately 30 to 37 feet 
bgs and in Boring B-2 from approximately 30.5 to 32 feet bgs. The alluvial deposit primarily 
consisted of medium stiff to stiff brown elastic silt locally with sand. 
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Anticipated Impacts and Mitigation 
To minimize the excavation and disturbance of the culturally sensitive area, the Bathhouse 
foundation will be constructed on or near grade bearing on the thin fill crust. Due to the 
significant size of the aerobic treatment units (10-foot diameter tanks) however, the foundation 
of these tanks will require embedment into the underlying beach deposits.  
 
To prevent the aerobic treatment units from floating and comply with the anchoring 
requirements for the aerobic treatment units, each tank will be bearing on and structurally tied 
to a minimum eight-inch thick concrete anchor slab at approximately seven feet below the 
existing ground surface (Figure 2-6). The preliminary proposed configuration will require a 
minimal embedment of slightly over two feet into the underlying culturally sensitive beach 
deposit layer.  Based on the manufacturer’s requirements, the concrete anchor slab will be at 
least 13 feet in width, and extend at least 18 inches beyond both sides of the tank. Due to the 
anticipated presence of groundwater at the bottom of the excavation, locally available 3B Fine 
aggregates or ASTM C-33 Size No. 67 aggregates will be used as the bedding material. The self 
compacting bedding material will be extended to a minimum of three feet above the concrete 
slab, and wrapped in a suitable geo-textile fabric such as Mirafi 180N or equivalent. 
 
Any water that collects in open excavations will be pumped out immediately to avoid softening 
of foundations soils. The final ground surface around the proposed structures will be graded to 
provide positive drainage away from the structures. In cases where this is not feasible, 
adequate measures will be provided to avoid ponding to quickly drain away storm water that 
may collect around the proposed structures. 
 
Groundwater was encountered at approximately 4.5 feet below the existing ground surface in 
the exploratory borings. Dewatering of an excavation will be necessary where the existing 
groundwater level is above the bottom of the proposed excavation. The Contractor will be 
required to retain a qualified dewatering consultant / geotechnical engineer to evaluate ground 
water control measures, and to obtain all necessary permits pertaining to discharge of 
dewatering effluent. 
 
Grading operations will be conducted in compliance with dust and erosion control 
requirements of the City Grading Ordinance.  A Grading Permit will be obtained from the City 
in order to begin construction.  During Grading Permit review and approval, the grading plans 
are reviewed by the City and specific conditions may be attached at that time.  The contractor 
will be required to perform proper quality control density testing during fill and sub-grade 
compaction in accordance with the project specification requirements. 
 
Primary fugitive dust control methods that will be implemented include regular watering of 
exposed soil areas, good housekeeping on the job site, and prompt landscaping, covering or 
paving of bare soils in areas where construction is completed.  The impact of construction 
activities on soils will be mitigated by practicing strict erosion control and dust control 
measures, particularly those specified in the following: 
 
 
 



KUALOA REGIONAL PARK WASTEWATER SYSTEM IMPROVEMENTS 

• Final Environmental Assessment • 

 

3-8 

• City Grading Ordinance; Revised Ordinances of Honolulu Chapter 14-13 Provisions 
for Grading, Soil Erosion & Sediment Control 

• State of Hawaiÿi, DOH, Water Quality Standards, Chapter 11-54 (2009) 
• U.S. Department of Agriculture (USDA), Natural Resources Conservation Service 

(NRCS), Erosion and Sediment Control Guide for Hawaiÿi (1981).   
 
3.5 SURFACE WATER AND DRAINAGE 
 
Existing Conditions 
ÿÄpua Pond (also known as Pahalona, Mokoliÿi, Kualoa, and Koholä-lele) is the only perennial 
water body within the park. The large depression located north of ÿÄpua Pond in the center of 
the park, commonly referred to as Koholä-lele Pond, may also retain fluctuating levels of water 
throughout most of the year. Underground freshwater springs may be located in this area 
(Clark, 1979). The northwest corner of the site contains a marsh area. Underground freshwater 
"streams" are also thought to pass beneath parts of Kualoa, however, no sub-surface 
investigations for fresh water sources have been conducted to date (Miyabara Associates, 1995). 
No surface streams cross the park.  Kualoa Park is adjacent to Möliÿi Pond, a loko iÿa or 
fishpond that has been in operation for approximately 800 years. According to the National 
Wetlands Inventory (USFWS, 2011), ÿÄpua Pond and the lands adjoining Möliÿi Pond are 
designated as wetlands.  Wetland water supply comes mainly from caprock springs derived 
from basal groundwater. 
 
A Marine Environmental Assessment in the vicinity of Kualoa Regional Park was prepared by 
Marine Research Consultants, Inc. (MRC) in December 2011 and is included as Appendix B. 
Water samples were collected at two stations along the shoreline of ÿÄpua Pond (Figure 3-4). 
Sampling in 'Äpua Pond was conducted on November 16, 2011 at approximately 07:45 to 07:50. 
Weather conditions consisted of overcast skies and light winds. Pond samples were conducted 
at a depth of approximately 0.5 feet, and approximately ten feet from the shoreline. Water 
samples were collected as quickly as possible so that temporal variability between locations 
was minimized. 
 
Water quality parameters evaluated included all of the specific criteria designated for open 
coastal waters in Chapter 11-54, Section 06 (a) (Embayments) of the State DOH Water Quality 
Standards. These criteria include: total nitrogen (TN), nitrate + nitrite nitrogen (NO3- + NO2-), 
ammonium nitrogen (NH4+), total phosphorus (TP), chlorophyll a (Chl a), turbidity, pH, salinity 
and temperature. In addition, orthophosphate phosphorus (PO43-) and silica (Si) were also 
reported because these parameters are sensitive indicators of biological activity and the degree 
of groundwater mixing. In addition, the fecal indicator bacteria enterococcus was also 
evaluated. 
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Figure 3-4 Locations of Pond and Ocean Water Sampling Stations (Source: MRC, 2011) (Revised) 
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Salinity of the pond samples was low, with values of 21 to 22%. These values indicate that the 
water in ÿÄpua Pond is about 60 to 62% seawater and 38 to 40% freshwater.  The pond shows 
high nutrient content, which is to be expected due to decomposing organic material at the 
bottom of the pond. All values of nutrients in ÿÄpua Pond were higher in the mauka sample 
(AP-1) relative to the makai sample (AP-2). As salinity was lower in sample AP-2, it appears 
that there is a dynamic mixing process between seaward flowing ground water (high 
nutrients/low salinity) and landward flowing seawater (low nutrients/high salinity). 
 
ÿÄpua Pond shows high counts of enterococcus (fecal indicator bacteria), with samples in the 
pond measuring at 160 and 250 µg/100 ml.  This is extremely high compared to Hawaiÿi's 
standard of 7 µg/100 ml, and the Federal standard of 35 µg/100 ml.  The cause for this high 
count is difficult to pinpoint, as enterococci are extremely hardy organisms capable of living in 
extreme conditions. Enterococci include fecal streptococcus usually found in the bowels of 
humans, birds (CWRA, 2008), and other animals; are found in soil, vegetation, and surface 
water (possibly due to contamination by animal excrement); can grow in a range of 
temperatures from 10 to 45 degrees Celsius; and grow in hypotonic, hypertonic, acidic, alkaline, 
aerobic and anaerobic conditions (MicrobeWiki, 2010). Some organisms, including birds, cats 
and dogs, have higher levels of enterococci than humans do (Dwight, 2011 and Mara, 2003). 
Although not verified, the high values of enterococcus in ÿÄpua Pond could possibly be caused 
by animal (e.g., aquatic bird, mongoose) excrement which then allows the enterococcus to grow 
well in the restricted flow of the pond environment (Dwight, 2011).  
 
Ocean sampling revealed a complete lack of enterococci (see Section 3.6), in contrast to the 
results for ÿÄpua Pond, above. The effluent that will seep from the proposed elevated mound 
will have been highly treated from the aerobic system, meeting Hawaiÿi’s standard with a lower 
enterococcus count than those measured for ÿÄpua Pond. 
 
Kamehameha Highway represents the northern border of the park and any runoff from upper 
elevations is diverted by a swale that runs parallel to the Highway.  Excess surface storm run-
off percolates directly into the porous ground material or makes its way to the beach areas or 
ponds. Standing water occurs during periods of heavy rain due to the flat topographic 
limitations. 
 
The existing flood zones were reviewed using the National Flood Insurance Program, Flood 
Insurance Rate Map (FEMA, 2004).  The improvements on the park site are located within areas 
designated as “Other Flood Areas - Zone X: Areas determined to be outside 500-year flood 
plain” (Figure 3-5).  The northeastern shore and ÿÄpua Pond are located in the area designated 
as 100-year flood hazard area Zone AE, where base flood elevation is five feet.  Small portions 
on the western boundary of the park are located in the Zone VE, designated as 100-year coastal 
flood hazard area. No new building will occur in these areas. For a 100-year tsunami, 
inundation elevation 200 feet inland of the coastline was calculated to be five feet.  Historical 
data indicates that tsunami run-up at Kualoa point is five feet or less.  
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Figure 3-5  Flood Insurance Rate Map 
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Anticipated Impacts and Mitigative Measures 
No significant changes to surface water quality and drainage are anticipated to result from the 
proposed project. There is the slight potential for short-term impacts due to runoff of 
suspended soil material to pond waters during construction, therefore, Best Management 
Practices (BMPs) will be used during the project to prevent/minimize sediment from flowing 
into the ponds. These BMPs include gravel bag berms and other preventative devices. 
Construction of the project during the normally drier summer months will help to 
prevent/minimize runoff from heavy rains normally associated with the winter months. The 
project does not require construction in flood hazard areas. 
 
The treated wastewater effluent will be disposed of in a disposal system designed in 
accordance with DOH requirements. Treated effluent will be dispersed in the mound area soils, 
evapotranspirate, and eventually dissipate in the shallow brackish groundwater. The distance 
of the proposed elevated mound to ÿÄpua Pond is approximately 400 feet, eight times further 
than the DOH standard of 50 feet [Hawaiÿi Administrative Rules (HAR) Chapter 11-62, 
Appendix F, Table 2].  Should any effluent migrate to ÿÄpua Pond, the water quality will be 
high and should not have any detrimental effects to the water quality of the pond, and may 
even improve enterococcus bacterial counts.  
 
3.6 SHORELINE AND NEAR SHORE WATERS 
 
Existing Conditions 
The shoreline of the Kualoa peninsula is dynamic and ever-changing. Created and influenced 
by the tides and currents, the beach areas of Kualoa have changed dramatically. For at least 60 
documented years, the eastern shore has receded, at places up to 240 feet, while deposited sand 
along the southern shoreline has increased the land area significantly. A variety of measures 
have been attempted in the past to deal with the erosion problem with varying degrees of 
success. Erosion continues today at a rate of up to four feet a year.  The erosive effect has not 
only reduced the land area and caused loss of park improvements (including Comfort Station 
#3), but has also exposed numerous burial remains and artifacts over the years. A recent 
shoreline survey conducted in February 2012 (Figure 3-6) confirms beach erosion from previous 
surveys conducted in 1988 and 1970.  
 
An artificial reef, maintained by the Hawaiÿi State Department of Land and Natural Resources 
(DLNR), is located in the shallow waters off Kualoa.  The reef areas provide relatively shallow 
waters, averaging less than four to six feet below mean low water within 1,000 feet from shore. 
Park users frequently utilize the off-shore environment. It is possible to wade between Mokoliÿi 
Islet and the beach at Kualoa during low tide, however wading across these shallow waters can 
be dangerous due to rip currents.   
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Figure 3-6  Kualoa Regional Park Draft 2012 Shoreline Survey (Revised) 
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Käneÿohe Bay, the only true barrier reef and lagoon present in the main Hawaiian Islands, is 
known for its variety of fish, including papio (trevally), ÿöÿio (bonefish), ÿawaÿawa (mullet), 
pakiÿi (flounder), weke (goatfish), äholehole (young stage of ähole, Hawaiian flagtail,) awa 
(milkfish), kala (surgeon fish), akule (big-eyed scad), nehu (smelt, anchovy), uhu (parrotfish), 
‘ala‘ihi (squirrelfish), hīhimanu (stringray), and ‘öpae (shrimp).  The off-shore reef is also home 
to he‘e (octopus), käpä (mottled eel), various crabs, clams, mollusks, sea urchins, sea cucumbers 
and several varieties of seaweed along the beach. 
 
The near shore ocean water of the Pacific Ocean is classified as high quality (Class A) waters by 
the State DOH, and Käneÿohe Bay is classified as high quality (Class AA) waters.  The objective 
for Class A waters is that their use for recreational purposes and aesthetic enjoyment be 
protected.  These waters shall not act as receiving waters for any discharge which has not 
received the best degree of treatment compatible with the National Pollutant Discharge 
Elimination System (NPDES) criteria.  For Class AA, the objective is that these waters remain in 
their natural pristine state as nearly as possible with an absolute minimum of pollution or 
alteration of water quality from any human-caused source or actions.   
 
The City was issued a citation for a sewage spill by DOH in the year 2000. With the individual 
wastewater systems of the time, it was thought that subsurface disposal of partially treated 
effluent was leaching organic nutrients into coastal waters.  In 2003, the City proposed a new 
$1.3 million wastewater system; however, construction stalled over cultural and other concerns.  
 
Kualoa beach was closed by DOH in December 2005 after high bacteria counts were detected in 
the waters along the shore.  The wastewater disposal system for the park was the suspected 
source, and the City took immediate action by disconnecting the disposal system (leach fields) 
from the treatment systems (pre-loader and cavitette tanks). However, bacteria counts 
remained at higher-than-acceptable levels and the beach remained closed until DOH removed 
the warning signs in May 2006. The City was issued a $300,000 fine for this incident. It is still 
unclear what exactly caused the bacteria levels to rise and drop.  
 
The beach was closed again from January to March of 2007, also due to a detection of high 
bacteria levels.  This was over a year after Kualoa’s wastewater disposal systems were 
disconnected, causing skepticism as to the source of high bacteria levels in Kualoa’s near shore 
water.  The City has demonstrated that the existing system is acting as a holding tank and not 
leaking (in or out).  Historically, bacteria levels are high in the winter and low in the summer – 
opposite of park usage where park usage is low in the winter and high in the summer; thus, the 
historically high counts may be due to nonpoint source pollution. 
 
The Marine Environmental Assessment, 2011 (Appendix B) took samples along the shore as well 
as ÿÄpua Pond, as previously discussed. Water samples were collected at 10 locations in 
Käneÿohe Bay spanning the oceanfront length of Kualoa Regional Park (Figure 3-4). Stations 
were equally spaced along the shoreline, but care was taken to locate stations directly offshore 
of existing Comfort Stations. All ocean sampling was conducted from the shoreline on October 
26, 2011 during the hours of approximately 08:00 to 09:00. The tide during ocean sampling was 
rising from a low of +0.5 feet to +0.6 feet. Weather conditions consisted of overcast skies and 
light winds. Ocean water samples were collected at a depth of one foot approximately ten feet 
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from the highest wash of waves. The water samples were collected as quickly as possible so 
that temporal variability between locations was minimized. 
 

The water quality parameters evaluated are the same as those evaluated for ÿÄpua Pond (see 
Section 3.5). In summary, this single sampling assessment of water quality in the ocean offshore 
of Kualoa Regional Park reveals no areas of anomalous input of materials from land, and 
generally reflects coastal ocean conditions. While counts of viable enterococcus indicator 
bacteria in ÿÄpua Pond were substantial, the complete lack of such bacteria in the ocean 
signifies that during the period of sampling there was limited exchange between the pond and 
the ocean. The only parameter that showed consistent elevated levels relative to DOH Water 
Quality Standards was turbidity for dry conditions, a result of re-suspension of fine-grained 
marine sediments in the near shore zone. 
 
Anticipated Impacts and Mitigative Measures 
Proposed work will take place at varying distances to the shoreline.  The definition of 
“shoreline" in this case means the upper reaches of the wash of the waves, usually evidenced by 
the edge of vegetation growth, or the upper limit of debris left by the wash of the waves.  
ControlPoint, Inc. surveyed the park in February 2012 and determined the current shoreline. 
The setback line is set at 40 feet inland from the shoreline, and is the line where activities or 
structures may be allowed with a certified shoreline survey. A waiver line, set at 55 feet from 
the shoreline, is an established line of which activities or structures may be allowed without a 
certified shoreline survey, per City Department of Land Utilization Part 2 Rules for Shoreline 
Setbacks and the Special Management Area, (Sec. 13-5(b)). 
 
Removal of the individual wastewater system and demolition of Comfort Station #3 will take 
place less than 20 feet of the most recently surveyed shoreline. Removal of the individual 
wastewater systems and installation of pumps and pipes at Comfort Stations #1 and #2 will 
take place at approximately 200 feet and 150 100 feet of from the shoreline waiver line, 
respectively. Construction of the Bathhouse and centralized treatment and disposal system will 
take place approximately 730 700 feet from the eastern shoreline waiver line, and 
approximately 860 900 feet from the southern shoreline waiver line. Because construction will 
occur well within the waiver line, a certified shoreline survey will not be required. 
 
There is the potential for short-term impacts due to runoff of suspended soil material to coastal 
waters during construction; therefore, BMPs will be used during the project to 
prevent/minimize sediment from flowing into the ocean. These BMPs include gravel bag 
berms and other preventative devices. Construction of the project during the normally drier 
summer months will help to prevent/minimize runoff from heavy rains normally associated 
with the winter months.  
 
The proposed improvements to Kualoa Regional Park’s wastewater system will have a long-
term beneficial effect on the park environment, minimizing the potential release of untreated 
wastewater. In addition, the level of treatment provided by the new treatment/disposal system 
will be an improvement over treatment and disposal methods of the past. 
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3.7 FLORA AND FAUNA 
 
Existing Conditions 
The park is largely dominated by introduced flora and fauna species.  A 1993 survey (Paul 
Weissich and Associates, 1993) noted four species of native plants, nine species of plants 
introduced by the Hawaiians, and 34 species of recent introduction.  The native plants include 
‘ae (Bacopa monnieri), pohuehue (Ipomoea pes-caprae), naio (Myoporum sandwicense), and ÿakiÿaki 
(Sporobolus virginicus). Community members have also identified makaloa (Cyperus sp.), 
kohekohe (Eleocharis obtusa), and ‘ākulikuli (Sesuvium portulacastrum). 
 
The coastal area of the park is dominated by large expanses of grass with interspersed coconut 
palms and introduced trees.  During the 1993 study, there were no native or rare Polynesian 
introduced species either near the shoreline or in the vicinity of any of the proposed coastal 
structures.  Several coconut palms near the east beach are threatened if erosion continues along 
the coastline.  Along the south beach, near the property boundary, accreting sand has provided 
substrate for the growth (primarily) of young Ironwood trees (Casuarina equisetifolia).  These 
trees increase in size and age, as a function of distance from the beach.  There are many large 
trees on the property, and two Kamani trees (Calophyllum inophyllum) are on the Oÿahu 
“Exceptional Tree List” (Paul Weissich and Associates, Inc., 1993). 
 
Kualoa Regional Park lies in transition between Käneÿohe Bay and the windward open coast.  
The site has been extensively altered by human habitation and park development leaving little 
native flora.  Although the park’s open space limits the species diversity of terrestrial animals, it 
has added protection for several rare or endangered waterbirds that frequent this site (Bruner, 
1993). 
 
The park supports a typical array of exotic (introduced) birds (Bruner, 1993) including the 
common waxbill (Estrilda astrild), cattle egret (Bubulcus ibis), red-vented bulbul (Pcynonotus 
cafer), common myna (Acridotheres tristis), house sparrow (Passer domesticus), zebra dove 
(Geopelia striata), and house finch (Carpodacus mexicanus). 
 
Endangered native waterbird species observed in ÿÄpua Pond (Bruner, 1993) include the Aeÿo 
or Hawaiian stilt (Himantopus mexicanus knudseni), ÿAlae ÿula or Hawaiian (Common) Moorhen 
(Gallinula chlorpus), and ÿAlae keÿokeÿo or Hawaiian Coot (Fulica alai).  The non-endangered 
ÿAukuÿu or black-crowned night heron (Nycticorax nycticorax), a native waterbird, has been seen 
flying above the park. 
 
Migratory native birds frequent the site depending on the season. Shorebirds seen along the 
shoreline include Pacific Golden Plover (Pluvialis fulva), Ruddy Turnstones (Arenaria interpres), 
Sanderlings (Calidris alba), and Wandering Tattlers (Heteroscelus incanus). The Plover prefer 
open areas such as intertidal reefs, rocky shorelines, mud flats, lawns and pastures. The 
Turnstone, Sanderling, and Tattler often utilize mudflats and shallow ponds. 
 
Sea birds, including the White-tailed Tropicbird (Phaethon lepturus), Wedge-tailed Shearwaters 
(Puffinus pacificus), Great Frigate Birds (Fregata minor), and others are commonly seen at this 
coastal site. Sea bird nesting has not been observed in the park proper (probably due to 
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abundant predators), but nesting of several species is common on Mokoliÿi Islet.  Each fall the 
fledgling seabirds fly to the ocean, using the moonlight on the sea to navigate their way.  
Unfortunately, these birds can be attracted to lights on land, causing them to collide with 
power lines, cars, and other obstacles, or circling the lights until they are exhausted and fall to 
the ground.  Stunned birds land and are then vulnerable to predation. 
 
Mammals which may be encountered in the area include mongoose, mice, rats, domestic and 
feral dogs and cats, and possibly the endangered Hawaiian Hoary Bat. 
 
Anticipated Impacts and Mitigative Measures 
No rare, endangered or threatened plant or mammal species are presently known to exist on 
the project site, but several species of endangered Hawaiian waterbirds can be found at ÿÄpua 
Pond.  The closest distance from ÿÄpua Pond to the proposed construction area is 
approximately 400 feet.  Disturbance in the area will be short-term.  Mitigative measures 
include controlling dust and using best management practices to protect the water quality of 
the pond.  Re-vegetation of lawn areas disturbed by the wastewater system improvements will 
occur.  Proper lighting will also be used for the Bathhouse and vicinity so as to not attract sea 
birds to the area. 
 
3.8 ARCHAEOLOGICAL AND CULTURAL RESOURCES  
 
An Archaeological Inventory Survey (AIS) of the proposed wastewater treatment system and 
new Bathhouse at Kualoa Regional Park was conducted by Cultural Surveys Hawaiÿi, Inc. 
(CSH) (March 2012).  The attached study (Appendix C) includes subsurface analysis from 18 
trenches of six meters long, one meter wide, and between one to two meters deep.   
 
Existing Conditions 
In 1974, the entire ahupuaÿa of Kualoa was placed on the National Register of Historic Places 
(Site No. 74000718) as a Historic District. The register forms assert that Kualoa was considered 
one of the two most sacred places on the island of Oÿahu (along with Kükaniloko). The register 
forms focus on Kualoa’s importance as a symbol of sovereignty and independence for Oÿahu, 
its role as a place of refuge, its role as a place where sacrificial victims for religious rituals were 
drowned, and its history as a sacred residence of chiefs. Kualoa is significant in Hawaiian 
folklore and mythology including traditions of Papa and Wäkea, Häloa, Pele, Hiÿiaka, 
Kamapuaÿa and moÿo (lizards/dragons). Kualoa is also significant in its association with 
historic personages in the Judd and Wilder families and for its role in the early history of sugar 
production on Oÿahu.  
 
Nearly a hundred burials have been reported from Kualoa, thus it must also be considered a 
significant Hawaiian burial ground.  The known locations of these burials are identified in 
Figure 21 of Appendix C.  In 1994 a re-internment facility was constructed for reburying human 
remains found at Kualoa.  This facility has three concrete vaults, surrounded by a Hawaiian 
built rock wall located in a secluded area in the park.   
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Previous archaeological research indicates that subsurface cultural deposits associated with 
pre-contact traditional Hawaiian land use are present throughout the entire Kualoa Regional 
Park. Documented cultural deposits have been typically associated with a buried silty sand A-
horizon (i.e., former land surface) and contain midden, lithic debitage, stone tools, and human 
burials. Specific to the current project area, it appears that the southwest, east, and north ends 
of the project area have a high potential to encounter cultural deposits, while the presence of 
deposits in the central portion of the project area may be less likely. Research indicates that 
Kualoa Regional Park has been extensively impacted by WWII activities, historic agriculture, 
and by more recent park development. This has churned-up and/or re-deposited the 
culturally-enriched buried A-horizon (i.e., subsurface cultural layer) as fill throughout the 
immediate area, leaving the potential to encounter cultural resources throughout the entire 
project area, even within fill layers. 
 
A brief 100 percent pedestrian inspection of the project area’s surface confirmed that there were 
no surface historic properties present. As there were no surface historic properties, the 
inventory survey’s historic property identification efforts focused on the identification of 
subsurface cultural deposits, which, based on background research, were likely to be preserved 
beneath layers of historic and modern fill. 
 
Eighteen trenches were placed throughout the project area in areas that are anticipated to be 
subjected to subsurface disturbance associated with the proposed wastewater improvements 
(Figure 3-7). Observed stratigraphy from open trenching indicated that Kualoa Regional Park 
has been subjected to at least two episodes of ground disturbance: 1) Grading, compacting, and 
filling associated with WWII-era military activities; and 2) Grading, filling, and subsurface 
excavation associated with the development of the existing Kualoa Regional Park. Both of these 
events has either partially disturbed or has entirely removed the original ground surface, which 
is the stratigraphic layer that would be associated with traditional Hawaiian activities. 
However, testing results indicate that in many cases this stratigaphic layer has been reworked 
and re-deposited within the park grounds. This is evidenced by traditional Hawaiian cultural 
material (i.e., stone artifacts) being observed within fill layers, as well as in remnants of the 
original land surface. 
 
A majority of the recovered artifacts were of traditional Hawaiian origin, including: an ‘ulu 
maika (game stone), a micro-adze, an adze pre-form, a basalt file, a basalt chisel, basalt flakes, 
and volcanic glass flakes. Also recovered were a historic bottle and metal nails of modern 
origin. A total of 44 grams of midden was collected, consisting of marine shellfish, which 
included cowry, sea urchin, periwinkle, and bivalves. Plant species identified from the sample 
collected from a subsurface cultural layer at Trench 17 included: lama (Diospyros sandwicensis), 
hau (Hibiscus tiliaceus), ‘öhi‘a lehua (cf. Metrosideros polymorpha), niu (cf. Cocos nucifera), koa (cf. 
Acacia koa), kukui (Aleurites moluccana), and hala (cf. Pandanus tectorius). 
 
Of note was the presence of an isolated cranial fragment discovered during the excavation of 
Trench 17 located immediately makai of Comfort Station #2 (Figure 3-8). This single isolated 
cranial fragment, roughly the size of a quarter, was observed within a layer of fill likely 
deposited during the construction of the Comfort Station. Thus the cranial fragment was 
discovered in a secondary depositional context and its original primary burial context cannot 
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Figure 3-7 Trench Locations for Archaeological Inventory Survey (AIS) (Source: CSH, 2012) 
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Figure 3-8 Distribution of Cultural Deposits Found During the AIS (Source: CSH, 2012) 
(Revised) 
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be confirmed. Following identification, the fragment was wrapped in muslin and placed in a 
small lauhala basket, as directed by the State Historic Preservation Department (SHPD). The 
fragment was then reburied in the south end of Trench 17 in the vicinity of where it was 
originally discovered, at an approximate depth of 50 centimeters below surface. Human 
remains found during archaeological inventory surveys remain where they were uncovered. 
Since this was an isolated, previously disturbed fragment, concern for fragment safety (and 
potentially having to find it again) lead to the determination of protecting it in the lauhala 
basket. 
 
Following the procedures of Hawai‘i Revised Statutes (HRS) Chapter 6E-43, and Hawai‘i 
Administrative Rules (HAR) Chapter 13-300, the remains were determined by SHPD to be “not 
a burial nor in a burial site context” [Phyllis Cayan (SHPD History & Culture Branch Chief) via 
e-mail correspondence 12/19/2011]. As the remains represent a previously identified human 
skeletal element in a non-burial context, SHPD has assumed jurisdiction on determining 
appropriate burial treatment. SHPD has indicated that all human fragments, finds, and burials 
discovered during project construction shall be re-interred at the designated burial mound at 
Kualoa Regional Park. Additionally, SHPD has requested that the City consult with recognized 
descendants on when re-interment shall occur, and that the Oÿahu Island Burial Council (OIBC) 
district representatives be notified on the find and also consulted with on how to best care for 
the discovery. 
 
Anticipated Impacts and Mitigative Measures 
The archaeological inventory survey represents a good faith effort to identify and document the 
cultural resources within the project area. Due to the inherent limitations of any sampling 
strategy, however, it is likely that additional cultural resources or features associated with the 
single historic property identified during this inventory survey, potentially including human 
burials, may be uncovered during the project’s construction. 
 
Mitigation measures are twofold: archaeological monitoring and burial treatment. First, project 
development will proceed under an archaeological monitoring program to facilitate the 
identification and treatment of any human burials that might be discovered during project 
construction, and to alleviate the project’s effect on non-burial archaeological deposits. An 
archaeological monitor will be present during all subsurface activities conducted during 
construction.  
 
Second, in order to alleviate the project’s effect on a previously identified human skeletal 
element in a non-burial context, a project-specific burial treatment plan (a requirement of HAR 
Chapter 13-300) will be prepared for consideration of the OIBC with review and approval by 
the SHPD/DLNR. The preparation of this Burial Treatment Plan is currently underway, and 
will incorporate the appropriate input from SHPD, the recognized lineal/cultural descendants, 
and the OIBC. 
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3.9 CULTURAL PRACTICES AND RESOURCES  

 
A Cultural Impact Assessment (CIA) for the reconstruction of wastewater systems at Kualoa 
Regional Park was prepared by CSH (January 2012) and is included as Appendix D.  For this 
study, the Area of Potential Effect (APE) is defined as the approximately two-acre project area. 
While this investigation focused on the Project APE, the study area included the entire 
ahupuaÿa of Kualoa. 
 
Existing Conditions 
The project requires compliance with the State of Hawai‘i environmental review process under 
Chapter 343, HRS, which requires consideration of a proposed project’s effect on cultural 
practices and resources. Through document research and ongoing cultural consultation efforts, 
the CIA provides information pertinent to the assessment of the proposed project’s impacts to 
cultural practices and resources which may include Traditional Cultural Properties of ongoing 
cultural significance that may be eligible for inclusion on the State Register of Historic Places. 
The CIA is intended to support the project’s environmental review and may also serve to 
support the project’s historic preservation review under HRS Chapter 6E-42 and HAR Chapter 
13-275. 
 
Hawaiian organizations, agencies and community members were contacted in order to identify 
potentially knowledgeable individuals with cultural expertise and/or knowledge of the project 
area and the vicinity. The organizations consulted included the State Historic Preservation 
Division, the Office of Hawaiian Affairs, the Oÿahu Island Burial Council, Hui Mälama I Nä 
Küpuna O Hawai‘i Nei, the Koÿolaupoko Hawaiian Civic Club, and community members of 
Kualoa Ahupuaÿa. 
 
Appendix D contains a chronological listing of the cultural significance of this site. The 
information gathered details a rich cultural history of the area, beginning about 1100 A.D. Early 
settlers used the coastline of Kualoa as a temporary campsite for fishing and reef-gathering 
activities. By A.D. 1400, the southern beach was probably used as a burial ground, and the 
fishpond wall of Möli‘i Pond was constructed. By A.D. 1600, the embayment forming ‘Äpua 
Pond was most likely walled, agricultural use of the lower slopes abutting the southern and 
eastern beaches was intensified, and the eastern beach was used as a burial ground. After A.D. 
1600, virtually the entire project area was occupied, and was also an occasional residence of aliÿi 
(chiefs), as evidenced in the form of ornaments such as the lei niho palaoa (whale tooth 
pendant) and leisure activity areas such as an ‘ulu maika (bowling) playing field. It was also 
possibly a residence of kähuna (priests), as suggested by two heiau (place of worship) and 
intact pig skeletons that were perhaps offered in the worship of Lono, the god of agriculture. 
 
Moÿolelo are associated with several wahi pana (storied places) in Kualoa and detail several 
cultural events and traditions, such as Kaha‘i returning from Samoa to plant the first breadfruit 
tree in Hakipu‘u Ahupuaÿa, the lowering of sails when passing Kualoa to honor its sacred land 
and high chiefs, the use of Kualoa as a puÿuhonua (place of refuge), and sacrificial drowning of 
kauwä (a low caste).  
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Land Commission Award documentation of the Mähele indicates habitation and subsistence 
practices within and near the project area prior to 1850. The land claims reveal that Hawaiian 
pä hale (households) were largely located along the coast, including two along the northeast 
border of the project area, with loÿi kalo (irrigated taro fields) concentrated near Möli‘i Pond 
and kula ‘äina (field or pasture land) inland at the base of Känehoalani Ridge where sweet 
potato, wauke (paper mulberry), beans, and melons were cultivated.  
 
The cultural landscape at Kualoa has been severely impacted by shifts in the use of the land 
since the Mähele, including Gerrit P. Judd’s ranch (later Kualoa Ranch) and sugar plantation. 
Significant places of historic interest within the project area include Hale Makani (House of 
Winds), a stone bathhouse built in 1916 by the Morgan family, and the Morgan family beach 
house, constructed in 1950, which became the site of the Kualoa Regional Park’s office building. 
During World War II, the military fortified Kualoa, including a grassed emergency airstrip 
6,000 feet long and 150 feet wide parallel to the eastern beach that extends into the project area 
and across the main road (now Kamehameha Highway). Massive erosion between 1949 and 
1979 along the eastern beach of Kualoa Regional Park uncovered coastal cultural resources, 
including burials. Maps and aerial photographs suggest a long-term pattern of accretion and 
erosion.  
 
In recent years, Kualoa has been the site of efforts to revitalize cultural practices, including 
worship with the Temple of Lono, and voyaging traditions with the launching and sailing of 
Höküleÿa. Places associated with these recent practices within the project area include an area 
occupied by the Temple of Lono between 1981 to 1985, Höküleÿa Beach, and an ahu (shrine) 
constructed after a 16,000 mile voyage by Höküle’a between 1985 to 1987.  
 
CSH attempted to contact 33 community members and government agency and community 
organization representatives. Of the 16 people that responded, nine küpuna (elders) and/or 
kamaÿäina (Native-born) participated in formal interviews for more in-depth contributions to 
the CIA. For the project site, this community consultation indicates:  
 
1.  Several cultural sites have been exposed due to beach erosion or inundated with water. 

Massive erosion along the eastern shore of Kualoa Regional Park has unearthed grave sites. 
The recovered iwi have been relocated to a tree nursery site just outside of the project area 
mauka of the entrance road to the park.  

 
2.  The area of Kualoa and Hakipu‘u holds special cultural significance for all the community 

participants: The ridge of Palikü is associated with several mo‘olelo of wahi pana (including 
the goddess Pele); a lunar alignment exists between Kualoa and the sacred birthing site of 
Kükaniloko in central Oÿahu; Ka‘ö‘io Ridge is the dividing line between the districts of 
Ko‘olaupoko and Ko‘olauloa; a portion of Kualoa was used as a puÿuhonua for those who 
were to be punished or killed; sections were used as a training ground for young aliÿi to 
learn how to become a chief; Kualoa once contained (and may still continue to contain) 
various artifacts that symbolized the sovereignty of Oÿahu during the time of Kahekili; 
Kualoa was the starting point of the Makahiki ritual; and numerous wahi pana can be seen 
in the Käneÿohe Bay region from the southern shoreline of Kualoa.  
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3.  Community participants express concerns and recommendations with regard to the project 
site:  

  
 a. Participants believe there may be other burials throughout the project area, and advise 

that cultural monitoring would be needed should there be any excavation during the 
project.  The design of the project should also take into full consideration the high potential 
to encounter burials. Development of a long-term monitoring plan is recommended for the 
inadvertent uncovering of human remains through continuing beach erosion. It was also 
recommended to develop a memorial to commemorate those who died at Kualoa.  

 
 b. Three of the participants believe that the proposed location for the wastewater treatment 

center is probably least likely to cause damage to whatever remains of the intact 
archaeological stratigraphy in the park. However, one of the participants is concerned of the 
possibility that trenching for pipelines carrying the sewage to the treatment center may 
disturb some previously unidentified intact archaeological stratigraphy. Another 
participant believes that the current proposed location of the wastewater treatment center is 
too close to ‘Äpua Pond and Möli‘i Pond, and could result in inadvertent contamination in 
the future, which would impact any future attempts to restore the ponds. He recommends 
that alternative sites for the wastewater treatment center be considered, notably the area 
close to the entrance to the park by the maintenance building.  

 
 c. One of the participants notes that since the entire park area is very near sea level, high 

tides and heavy rains bring the water table quite near the ground surface. To avoid 
duplicating problems the project is intended to correct, the system would need to be 
monitored and maintained properly. Any waste injected, leached, or leaking into the 
ground has potential to rise to the surface during high tides and heavy rains, and to seep 
into the nearby fishponds.  

 
Anticipated Impacts and Mitigative Measures 
Based on the information gathered for the cultural and historic background and community 
consultation detailed in the CIA report, the proposed project may potentially impact Native 
Hawaiian cultural resources and burials. However, the proposed location for the wastewater 
treatment center is least likely to cause damage to the intact cultural layer in the park.   
 
Land-disturbing activities during construction may uncover burials or other cultural finds. 
Personnel involved in the construction activities will be informed of the possibility of 
inadvertent cultural finds, including human remains. Should burials (or other cultural finds) be 
identified during ground disturbance, the contractor will immediately cease work and the 
appropriate agencies will be notified pursuant to applicable law. An investigation will then 
take place to determine the potential for relocating or realigning the wastewater system (or 
components thereof), and also to determine whether to preserve in place or relocate inadvertent 
cultural finds. 
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The City will consult with community members to develop a re-interment plan and cultural 
preservation plan in the event that any human remains or cultural sites or artifacts are 
uncovered during construction or long-term maintenance for the project. The City may also 
consider discussions with the community due to the concerns expressed about the project’s 
possible impact to ÿÄpua Pond. 
 
3.10 LAND USE DESIGNATIONS 
 
Existing Conditions 
The project area is bounded by the shoreline on its east and south sides. Directly south of the 
site is Käneÿohe Bay, with its coral reefs and Ahu o Laka Sandbar. Directly east is the vast 
expanse of the Pacific Ocean. Sitting west of the project site adjacent to the park is the 125-acre 
Möliÿi Fishpond, which is actively used for aquaculture. Just beyond is Johnson Road which 
provides access to several single family dwellings. This area is also used for the commercial 
production of taro, ornamental plants and horse grazing. Across Kamehameha Highway from 
the park is Kualoa Ranch, which provides visitors with cultural tours and outdoor recreation 
activities.  Further north of the park, single family dwellings occupy the coastline. 
 
Development patterns on Oÿahu are set by State land use designations, the City General Plan, 
regional Development Plans and zoning regulations.  The principal function of these 
regulations are to specify where land uses such as agricultural, commercial, residential, 
industrial, open and public areas are permitted.  A more detailed discussion of existing land 
use designations and required permits and approvals for the proposed project is provided in 
Section 5.0.   
 
Kualoa Regional Park is located within the State Land Use Agricultural District (Figure 1-4).  
The proposed project does not require a change in State Land Use designation and is a 
permitted use within the Agricultural District.    
 
The site is designated as P-2 Park/Preservation on the City’s Zoning Map (Figure 1-5).  The 
proposed project is consistent with the Zoning Map designation.  On the City’s Koÿolau Poko 
Sustainable Communities Plan Open Space Map (Figure 1-6), the subject property is designated 
as Regional Park. The proposed project is also consistent with the Sustainable Community Plan 
designation.   
 
Anticipated Impacts and Mitigative Measures 
The proposed project is consistent with existing land use designations; therefore, there is no 
need for any change in the existing land use classifications or in the amount of land designated 
for development.  Land use patterns in the area will not change as a result of the proposed 
action.  No mitigative measures are required.   
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3.11 ROADWAYS AND TRAFFIC 
 
Existing Conditions 
Kamehameha Highway serves the park's entrance and exit. Along this section of the windward 
coast, the highway has two lanes and generally runs parallel to the coastline. The posted speed 
limit is 45 miles per hour.  The project site is accessed by vehicle through the park's two-lane 
paved road. Several parking areas have been developed to serve the park use areas along the 
shoreline. The shoreline is accessed via pedestrian walkways and lawns.  
 
Anticipated Impacts and Mitigative Measures 
 
Construction Period 
Construction activities will be appropriately scheduled to avoid unnecessary impacts on traffic.  
Contractors will be responsible for providing necessary vehicle and pedestrian traffic controls 
and precautions for equipment mobilization, and to maintain traffic safety at the park entrance 
and along the internal roadway.  The construction work and interior roadway improvements 
will take place within the boundaries of the project site.   
 
Future Traffic Flow 
The proposed project involves reconstruction of the existing wastewater collection, treatment 
and disposal systems, and will not impact the number of visitors or traffic to the park.  
Proposed improvements are intended to support present attendance levels.  Expansion of 
facilities is not included (Comfort Station #3 will be replaced with the new Bathhouse); 
therefore, no mitigation measures are required for traffic. 

 
3.12 UTILITIES  
 
Existing Conditions 
 
Water 
The Board of Water Supply’s system supplies potable water to Kualoa Regional Park through a 
water meter located at the mMaintenance fFacility.  From the mMaintenance fFacility, the eight-
inch water line turns east and runs through the park south along the parking lot. 
 
Wastewater 
The proposed project is for the improvements to the wastewater facilities serving Kualoa 
Regional Park. The project is located in the critical wastewater disposal area as determined by 
the Oahu Wastewater Advisory Committee. It is also located in the Pass Zone, which allows for 
individual wastewater systems. 
 
Electrical Power 
The electrical needs of the project site are served by the Hawaiian Electric Company system in 
Kamehameha Highway.  The project will require power supplied to new pump stations, the 
replacement Bathhouse, and the new aerobic treatment unit systems. 
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Telephone 
Telephone service to the project site is provided by Hawaiian Telcom.  The project will require 
telephone service to send alarm signals from the pump stations to City personnel. 
 
Anticipated Impacts and Mitigative Measures 
There will be no adverse impact to utilities serving the park.  All wastewater plans conform to 
applicable provisions of the HAR Chapter 11-62, Wastewater Systems. New water, electrical 
and telephone lines for the new facilities will be connected to existing lines. The proposed 
project will provide for improving the reliability of the wastewater facilities serving the park.  
 
3.13 SOCIO-ECONOMIC CHARACTERISTICS 
 
Existing Conditions 
 
Recreational Use 
Oÿahu's park system consists of a hierarchy of four levels: neighborhood, community, district, 
and regional. The first three levels are intended to serve a population base of less than a three-
mile radius. The last level, regional parks (including Kualoa), are larger in area and serve the 
recreational needs of the entire island. 
Kualoa Regional Park is a 149-acre beach park administrated by the City’s Department of Parks 
and Recreation. The estimated attendance at Kualoa Regional Park is 171,000 persons per year. 
The park has facilities for daytime picnic use and overnight camping. Other characteristics of 
the park include programs for student groups, conservation areas and a wildlife refuge. The 
southern section of the park is reserved for organized camping by children's groups.  
 
The white sandy beach at Kualoa is particularly valuable since the beach has good facilities and 
water conditions in the Käneÿohe Bay area. Other than Kualoa Regional Park, public shoreline 
access opportunities in the Käneÿohe Bay area are limited to two small city parks and one state 
park. 
 
Area Trends 
Windward Oÿahu is economically dependent upon the resources of leeward Oÿahu, which is the 
financial, industrial, and commercial center of the State. Agriculture production remains an 
important land use of windward Oÿahu. 
 
Agricultural activities in the area are comprised of small plots of land used for the production 
of ornamental plants, fruits, vegetables, taro, and cut flowers. Beef, pork, milk, and eggs are 
also produced, although these activities are generally small-scale operations employing family 
members or a hired staff of five or less. 
 
Kualoa Ranch, Inc., located across the highway from the park, is the primary employer in the 
area of the project site. Cattle, taro, papaya, and vegetables are the main commodities 
produced, but the ranch also receives significant income from on-site tourist-related activities. 
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Population 
The Kualoa area is within the Koÿolau Poko Census County Division (CCD, 91800), block 
103.03, tracts 2018 and 2026. Census data for 2010 were used to describe population and 
housing characteristics for the Koÿolau Poko area (American FactFinder, n.d). Residents of the 
Koÿolau Poko area are predominantly of Caucasian and Asian descent, making up 32.8 percent 
and 25.3 percent of the census tract population, respectively. Smaller portions of the area's 
population are of Japanese (13.8%), Hawaiian or Other Pacific Islander (10%), and Filipino 
(4.2%) descent. 
 
The population of the Kualoa area is small, representing only about 0.5 percent of Oÿahu's 
population.  The Kualoa region still retains its rural/agricultural character. 
 
Kualoa has been identified as an area of strong cultural continuity. The preservation of 
Hawaiian communities is important for the regeneration and subsistence of the Island's native 
culture. These communities are reliant upon natural resources remaining intact to maintain 
their values and ways of life. 
 
In addition to Kualoa Regional Park's attractiveness as a recreational area, the existence of 
prehistoric burial sites enhances the cultural importance of the park. The Kualoa community 
has expressed their desire to preserve the artifacts and archaeological sites of this sacred and 
historical land.  Listing on the National Register indicates a broad interest in these resources. 
 
Housing and Families 
The Koÿolau Poko area has slightly larger household sizes than the general Oÿahu population, 
with 3.13 persons per household size compared to 2.87 persons per household island-wide 
(American FactFinder, n.d).  In 2010, there were 36,894 housing units in Koÿolau Poko, about 
ten percent of Oÿahu's housing stock of 336,899 units. Over 92% of Koÿolau Poko's units are 
single-family detached structures, which is indicative of a lower density/agricultural region. 
More than half of all housing units are owner occupied (68%), with the remainder being renter 
occupied and a small percentage of units being vacant (4.3%).  
 
Anticipated Impacts and Mitigative Measures 
The short-term construction period will generate some temporary disturbance to users of the 
park near work areas.  There will be public notice made of any partial closure of the park 
required during the construction period.  No construction will take place during weekends or 
holidays.   
 
The project will result in beneficial long-term effects for recreational resources at this park.  
There will be no adverse effects upon population and housing.  The project will create short-
term benefits as a result of design and construction employment. Local material suppliers and 
retail businesses can also be expected to benefit through a multiplier effect from the increased 
construction activities.  State General Excise Tax revenues will be generated by the project’s 
construction and related expenditures.   
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3.14 AIR QUALITY AND NOISE 
 
Existing Conditions 
Air quality on Oÿahu is generally good and relatively low in pollution, except where there are 
large numbers of vehicles or when weather patterns create stationary air conditions.  The 
project site is adjacent to Kamehameha Highway and vehicles traveling on this road contribute 
exhaust emission along this route. The area mauka of the development is mountainous and 
undeveloped, and the predominance of northeast trade winds generally creates relatively clean 
air conditions in this area.   
 
The existing noise environment at the project site is characteristic of a park setting. Noise 
sources include traffic from Kamehameha Highway and surf along the shoreline.   
 
Anticipated Impacts and Mitigative Measures 
Construction activities are expected to generate short-term impacts to air quality primarily from 
fugitive dust emissions.  The impact of construction activities on air quality will be mitigated 
through conformance to strict dust control measures, particularly 342B, 1992; and the USDA 
NRCS Erosion and Sediment Control Guide for Hawaiÿi, 1981.  Short term increases in 
vehicular emissions due to disruption of traffic by construction equipment mobilization may 
occur.  No mitigative measures are required.   
 
Noise impacts will be limited to the construction phase only, where construction work at the 
project site will involve activities that may generate an increase in noise levels.  However, such 
exposures are only a short-term condition, occurring during normal working hours.  
Construction-period noise will be mitigated in accordance with Title 11, HAR Chapter 46, 
Community Noise Control of the State DOH.  
 
3.15 VISUAL RESOURCES 
 
Existing Conditions  
The project site is located within a picturesque setting with beautiful ocean, shoreline and 
mountain vistas. There are unique views of the windward shoreline, Mokoliÿi Islet (Chinaman’s 
Hat) and mountain to ocean views available from Kualoa Regional Park (Figures 3-9 to 3-10a 
through 3-10g).   
 
The Koÿolaupoko Sustainable Communities Plan (SCP) (2000) identifies panoramic view areas 
at Kualoa Regional Park.  From Kamehameha Highway, a viewplane sweeps from the Koÿolau 
Mountains across the park and out to Mokoliÿi Islet.  Views from the Kualoa Park coastline 
extend north towards Kaÿaÿawa, across the Pacific Ocean and into Käneÿohe Bay to Mokapu 
Peninsula (Figure 1-6). 
 
The City’s Coastal View Study (1987) identifies important view sheds around Oÿahu. The 
project site is included in “Section A of the Käneÿohe Bay Viewshed, Kahaluÿu”.  Views 
described in this section are similar to those described in the Koÿolaupoko SCP.   
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Anticipated Impacts and Mitigative Measures 
The proposed project will have a short-term effect on internal park visual resources during the 
construction period. Following completion of construction, the new Bathhouse will be visible. 
The treatment and disposal system will be constructed under a new eight-foot high grassed 
mound, and surrounded by a chain-link fence for the purpose of its security. These facilities 
will be designed to complement the park setting, and will not create significant adverse visual 
effects for park users. The design will be consistent with guidelines set forth in the Koÿolaupoko 
SCP. The new Bathhouse will be designed with a Hawaiian theme, with colors and materials 
that complement and enhance this park setting. The proposed scale and size of the project 
buildings are appropriate to the vicinity.  
 
The project will not affect the vistas at any of the locations described by the Koÿolaupoko SCP 
and Coastal View Study.  The view of the new Bathhouse from Kamehameha Highway will be 
blocked by the grove of trees already established at the park, and will not be present in the 
viewplane towards Mokoliÿi Islet (Figure 3-10a).  The new Bathhouse and treatment/disposal 
location will be visible only from an interior access road, with ÿÄpua Pond in the background.  
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Figure 3-9  Visual Resources Map Key  

 
 

 

 



KUALOA REGIONAL PARK WASTEWATER SYSTEM IMPROVEMENTS 

• Final Environmental Assessment • 

 

3-32 

 
3-10a  Coastal View from Kamehameha Highway, Mokoliÿi Islet on the Left. Proposed 
Project Location is Behind the Grove of Trees on the Right. (Key 1) 

 
Figure 3-10b  Driveway into Kualoa Regional Park with Comfort Station #1 in the Distance 
(Key 2) 
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Figure 3-10c  Comfort Station #1 (Key 3) 
 

 
Figure 3-10d  Roundabout at the Center of Kualoa Regional Park (Key 4) 
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Figure 3-10e  Comfort Station #4 (center-right distant) and View Across Site for New 
Bathhouse and Treatment / Disposal Facilities. ÿÄpua Pond to the left. (Key 5) 

 
Figure 3-10f  Comfort Station #2 (Key 6) 
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Figure 3-10g  Comfort Station #3 (Key 7) 
 
 

3.16 POTENTIAL CUMULATIVE AND SECONDARY IMPACTS 
 
Cumulative effects are impacts that result from the incremental effects of an activity when 
added to other past, present, and reasonably foreseeable future actions, regardless of what 
agency or person undertakes such other actions.  Cumulative impacts can result from 
individually minor but collectively significant actions taking place over a period of time. The 
project site has been previously disturbed through farming, military uses, sand mining, and 
park facility construction.  Construction for this project will take place in areas previously 
disturbed, and is not anticipated to generate significant cumulative impacts.   
 
Secondary effects are impacts that are associated with, but do not result directly from, an 
activity. Overall, the project’s secondary impact would be a beneficial effect on the public 
health and environment, and allow for continued public enjoyment of the park. 
 



 4.0 
Alternatives to the Proposed Action 
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4.0  ALTERNATIVES TO THE PROPOSED ACTION  
 
 
This Environmental Assessment (EA) provides a summary evaluation of several alternatives to 
the proposed project described in Section 2.0.  The alternatives include: 
 

  No Action  

     Upgrade Treatment and Disposal Systems at Individual Comfort Stations  

     Connection to Municipal Sewer System 

     Park Use Regulation or Closure  

     Centralized Comfort Station  

     Treatment Facility and Disposal Site  

     Minimal Excavation  

     Trenchless Technologies  

     Wastewater Treatment Systems  

  Disposal Systems 
 

This section presents an evaluation of the wide range of alternatives to the proposed action.  
Several of these options were discussed in stakeholder group meetings held from 2007 to 2011. 
Appendix E includes diagrams and comparison matrices of alternative treatment and disposal 
options that were presented at these meetings. 
 
4.1 NO ACTION  
 
The No Action alternative would maintain the wastewater systems at Kualoa Regional Park in 
their present run-down condition and require pumping out the tanks on a regular basis with 
disposal off-site.  Advantages to this current system are that electrical power is not required, 
and nutrients and pathogens are not discharged into the environment. The No Action 
alternative would not require new excavations at Kualoa Regional Park, nor would there be 
other construction-related impacts. 
 
Existing systems, however, are undersized and comfort stations have been closed because the 
tanks have been filled to capacity.  During summer camping season and long weekends, the 
City and County of Honolulu (City) brings in portable toilets at Comfort Station #4 to handle 
the heavy usage of that facility.  Without improvements, the inadequacy of the park’s 
wastewater management facilities could cause more closures of some of the park facilities, or 
require a continuation and expanded use of portable toilets during high park occupancy. Park 
operation becomes inefficient, thus more costly as additional man-hours are required to 
monitor and routinely check the capacity of existing tanks.   
 
Due to high bacterial counts measured in near shore waters in 2006, the State Department of 
Health (DOH) issued a Notice of Violation (NOV) to the City with the park’s wastewater 
disposal system as the assumed point source.  As a result of the DOH NOV, and described in 
the Agreement of Resolution, the City is required to replace the current temporary holding tank 
wastewater system with a more permanent wastewater system by a specific deadline. 
Currently, no treatment is provided, and the possibility of odors is high when the wastewater 
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goes septic, or putrefies, since there is no oxygen pumped through the system. The option of 
doing nothing and continuing the current operation of pumping tanks has the greatest risk of 
potential for a wastewater spill.  The condition of the park’s wastewater facilities are in 
violation of State law, and do not satisfy the resolution of the NOV between the City and DOH.   
 
Pumping of the septic tanks has been undertaken as a temporary interim solution, although 
DOH prefers a permanent means for managing and operating wastewater systems. In 2011, 
pumping of the tanks cost approximately $8,722 per month, and costs continue to increase.  
This cost does not include the hours of manual labor required to continuously monitor levels in 
the tanks, the effort to shut facilities down when tanks are full, or coordinate pump activities. In 
2011, it cost $2,630 per month to rent two American Disability Act (ADA) and ten standard 
portable toilets, excluding maintenance costs.  Even with implementing this temporary mode of 
operating the wastewater system, approximately 50% of the camp sites are unavailable for 
public use.  This inadequacy of the wastewater treatment and disposal function at the park 
facilities is considered unacceptable by DOH.   
 
Continuing with the No Action Alternative would result in continued (and rising) pumping 
and portable toilet costs, public and environmental health risks, and additional fines for the 
City. This alternative is considered to be impractical. 
 
4.2 UPGRADE TREATMENT AND DISPOSAL SYSTEMS AT INDIVIDUAL 

COMFORT STATIONS 
 

Treatment of wastewater and disposal would continue to occur at each individual comfort 
station. This alternative would not require construction of interconnecting utilities throughout 
the park. The existing treatment and disposal systems at each comfort station would be 
replaced, as they are old and under capacity based on current DOH regulations. These 
upgraded systems would be constructed outside the footprint of the existing system, and in 
previously “undisturbed areas.”  
 
It should be noted that the disposal system of the existing Comfort Station #2 is too close to the 
eroding shoreline, thus it would have to be realigned and constructed in an area not previously 
disturbed. As noted in the archaeological studies, excavations in these areas also pose a higher 
probability of finding cultural resources. The facilities would have to be closed for longer 
periods of time during construction. Using the decentralized systems limits flexibility for the 
park to expand facilities in the future. For this alternative, the individual systems, specifically 
Comfort Stations #1 and #2, are close to an eroding shoreline, and considered impractical. 

 
4.3 CONNECTION TO MUNICIPAL SEWER SYSTEM  
 
There is no municipal sewer service in this region of Oÿahu.  The closest municipal sewer line is 
approximately 5.5 miles away near the Hygenic Store in Käneÿohe. The City has no plans to 
extend the sewer line along Kamehameha Highway to serve the Kualoa region.  If the Park 
chose this alternative, the costs to create this infrastructure would include piping, pump 
stations, pumping costs, land acquisition, and sewer connection fees.  The capital cost to 
complete these improvements is estimated at greater than $35 million, making this alternative 
impractical from a cost perspective. Extension of the City’s sewer system along the coastal 
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highway could also place new community growth pressures on the undeveloped land in this 
region.  This alternative is considered to be impractical. 
 
4.4 PARK USE REGULATION OR CLOSURE  

 
During stakeholder meetings, various ideas for limiting park usage to reduce the generation of 
wastewater were discussed.  The introduction of a public use/entrance fee, similar to the fee 
assessed for users at Hanauma Bay, could be considered. Reducing the number of campsites 
would be another option, which is currently happening due to the inadequacy of the current 
wastewater system.  Closure of Kualoa Regional Park to the public, either partial or full closure, 
was also discussed. The reduction in park use would reduce the total wastewater flows at the 
park restrooms.  Unless the park was completely closed to public use, there would always be 
the need for wastewater facilities.  Because of the City’s Agreement of Resolution with DOH, a 
solution to wastewater management remains a requirement.  Closure of the park is not a 
desired alternative course of action for the City, or the community. 
 
4.5 CENTRALIZED COMFORT STATION  
 
In addition to a new centralized wastewater treatment and disposal system, a new centralized 
comfort station could be developed to take the place of the four existing comfort stations.  The 
four existing comfort stations would be closed and demolished, and park users would use a 
new larger, centralized comfort station.  There would be no excavation to install a collection 
system from the existing comfort stations. 
 
Although this new comfort station would be larger and centralized, it does not meet the City’s 
functionality preference as it would not be convenient for park users in remote areas of the park 
away from the central location.  In addition, the anticipated high level of use at a centralized 
facility would require diligent maintenance to avoid creating unsanitary conditions. This 
alternative is considered impractical. 
 
4.6 TREATMENT FACILITY AND DISPOSAL SITE  
 
An alternative location for the treatment and disposal system was proposed by kupuna during 
a lineal descendants meeting. The proposed location was mauka of the park gravel road that 
leads to the campground area in the back of the park. Although there are obvious benefits 
about constructing the treatment and disposal system further away from ÿÄpua Pond, in 
addition to eliminating use of open space of the park, this area was previously deemed 
infeasible. It was eliminated from consideration because previous archaeological studies 
suggested that this area is potentially "more sensitive" for the following reasons: 
 

1. It is closer to Möliÿi fishpond; 
2. Nearby is Koholä-lele depression, which some refer to as a "pond"; 
3. It is along a mauka/makai access route that had Land Commission Awards from the 

mid-1800s (indicative of where people lived/farmed, suggesting higher potential for 
encountering significant finds); and 

4. It is presumed that this area has fewer disturbances from past and current 
developments as compared to the park's open space areas. 
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4.7 MINIMAL EXCAVATION  
 
The basis of this alternative is to minimize excavation of the existing ground. Typically, burying 
wastewater systems below the surface offers protection of the systems. Constructing the 
systems above ground increases the potential of damage and risk of the wastewater system, 
with impacts and threats to the public health and safety.  
 
Due to concerns about the potential damage of the sewer force mains from vehicles, or park 
users, the sewer force mains would be constructed within a reinforced concrete jacket and 
protected by concrete piles. This concept would help reduce the potential of damaging the 
wastewater system leading to wastewater spills and impacting health and safety of the public. 
Fill can be placed over these to minimize the concrete appearance. The limits of fill would 
extend outside of the utility alignment to create gradual slopes to match existing ground. Even 
without fill above the concrete jacket and pile, the concrete jacket and piles create a high 
point/barrier that disturbs the existing drainage patterns of the site. Thus fill would be needed 
to create new high points and swales to minimize ponding and drain the site. Raising the 
topography would change the drainage patterns of the park triggering a No-Rise evaluation 
approval from the City's Department of Planning and Permitting (DPP). Drainage studies, 
flood studies, and additional permitting would be required for the import of fill. Excavation 
would be required at road or parking lot crossings. 
 
The three aerobic treatment tanks (approximately 10 feet in diameter, 50 feet long) and the pre-
loader would be constructed on concrete slabs. The top of the tanks would be approximately 13 
feet above existing grade. Scaffolding, handrails, and stairs would be needed around the tanks 
for maintenance access. Handrails would be approximately 17 feet above existing grade. 
Footings and foundations of the structures and concrete slab would require excavation into the 
existing ground. To lessen the aesthetic impacts, tall trees and/or vegetation could be planted 
around the perimeter outside of the chain link fence. 
 
A disposal system is required for this alternative. The disposal option that offers the least 
disturbance to the existing ground is an elevated mound, as discussed in later sections. 
 
The primary shortfall of this alternative is the significant potential for damage to the system 
due to vehicles and vandalism. Potential physical damage would result in the real risk of 
system failure. The issues of drainage ponding and physical damage liability are also 
substantial shortcomings with this alternative. This alternative is considered to be impractical. 
 
4.8 TRENCHLESS TECHNOLOGIES 

 
Trenchless technologies, such as micro-tunneling or directional drilling, were considered as 
alternative construction methods.  This technology would require excavation of sizable entry 
and exit jacking pits. Minimum depth of installation is approximately six feet, thus the sewer 
force main would be installed at soil depths in which iwi are likely to be found.  Disturbance of 
iwi would not be known with this type of construction. These methods are generally more 
expensive than open trench construction. Further, this option limits opportunity for mitigation 
should subsurface cultural remains be encountered in construction. This alternative is 
considered to be impractical. 
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4.9 WASTEWATER TREATMENT SYSTEMS 
 
There are several options for wastewater treatment systems that could be considered for use at 
Kualoa Regional Park.  Several different systems were considered, including a) composting 
toilets, b) septic tank treatment system, c) aerobic treatment unit systems, and d) natural 
treatment systems.   
 
4.9.1 Composting Toilets 

 
The benefit of placing composting toilets at the park is that it would help reduce potable water 
consumption, as well as creating compost, an end product that can be used as a soil 
amendment. This makes the use of composting toilets environmentally friendly. However, the 
use of composting toilets would require extensive replacement of existing plumbing fixtures, as 
the design of composting toilets includes a waste collection and processing unit. The processing 
unit, or reactor, may be directly beneath the toilet or in a separate area. Composting toilets 
reduce the incoming wastes by decomposition and evaporation. Wastes from toilets and urinals 
drop directly below into a composting unit.  Air is drawn through the unit by a fan or passively 
through vents to allow aerobic breakdown of the wastes and facilitate evaporation of liquid. 
Without continuous ventilation or proper maintenance, composting toilets have the potential 
for odors and vector attraction. There is also a purchase cost for specific organic materials to 
properly maintain the composting system. 
 
The processing unit must be accessed to remove the composted material and excess liquid must 
be drained from the tank. The composting toilets would need to be raised above the existing 
floor level (at least six feet) to allow for maintenance access to the lower portion of the 
composting toilet. To enable this function and make the toilets ADA accessible, it would 
require significant structural modification of each comfort station.  
 
Composting toilets have limited capacity and are maintenance intensive, which makes this 
technology unsuitable for an active beach park. For these reasons, composting toilets were not 
considered as a viable option for Kualoa Regional Park. 
 
4.9.2 Septic Tank Treatment System 

 
The septic tank system is a simple operation, in which solids and grit settle to the bottom of the 
tank, and oils/grease as well as other floatables rise to the top. A baffle within the tank 
enhances removal. The tank acts as a settling basin for the incoming waste by reducing the 
wastewater velocity, creating quiescent conditions for the solids to drop to the bottom and 
floatables float. Periodic pumping and disposal of solids and floatables is required.  
 
A septic tank system was approved by DOH, but the community expressed a preference for 
treatment technology that would provide better quality effluent due to the sensitivity and 
significance to the park. Thus, other options were explored. 
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4.9.3 Aerobic Treatment Unit System 
 
An aerobic treatment unit is a "mechanical" treatment system in which biological treatment of 
the wastewater is promoted through bubbling air into the wastewater. The aeration of the 
wastewater serves two purposes: to keep the materials in the wastewater well mixed and to 
increase the oxygen in the wastewater. Mixing makes the wastewater in the tank more uniform, 
evenly distributing the nutrients and microbes. The increased oxygen bubbled into the 
wastewater creates a hospitable environment for microorganisms to breakdown organic 
materials. This results in a higher level of treatment than is typically achieved in a septic tank. 
 
Aerobic treatment unit requires electrical power to run the aeration mechanism and a pumping 
system, depending on the type of unit. It is also desirable to include a pretreatment tank or 
small septic tank, to separate out floatable, bulky, or stringy materials from the flow stream, 
prior the wastewater it entering the aerobic treatment tank. The addition of a pretreatment tank 
helps to reduce maintenance of the aerobic unit, particularly the aerators. 
 
Aerobic treatment units and disinfection is required by the State of Hawaii, Department of 
Health, Wastewater Branch when discharge occurs directly into ground water. For this project, 
discharge directly into the ground water will not occur. But, due to the City's understanding of 
the Community's association to the park, along with the attempt to provide a better effluent 
than minimum, an aerobic treatment unit with disinfection was developed as an option. 
 
A chain link fence will be provided around the area of the aerobic treatment units for the 
purposes of security. 
 
4.9.4 Natural Treatment Systems 

 
Constructed Wetland 
A natural land treatment system such as constructed wetlands was considered for use in this 
project. A constructed wetland is essentially a bed of gravel and vegetation in which 
wastewater receives treatment. The primary mechanism for the consumption of contaminants 
in the wastewater is the microorganisms which attach themselves to the plant substrate. 
Typically, natural land systems require larger areas of land compared to conventional 
mechanical systems. A larger area of land disturbance is against the overall project design goals 
in trying to minimize the area of disturbance. Preliminary estimates indicated that a 
constructed wetland would be approximately 200 feet wide by 200 feet long (40,000 square 
feet), as compared to a conventional mechanical (aeration treatment unit) system that would 
require approximately 50 feet by 70 feet (3,500 square feet) for the same amount of wastewater. 
This area is estimated based on the need to have three tanks, approximately 10 feet in diameter, 
50 feet long, and 10 feet between each tank. 
 
It should be noted that the similar biological treatment process occurring in natural land 
systems occurs at a "natural" rate, as opposed to conventional mechanical systems where the 
treatment process occurs at an accelerated rate due to an input of energy. 
 
A pretreatment tank and disposal system is required for these systems. 
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Due to the large area required of a constructed wetland system as compared with a 
conventional mechanical system, the alternative was determined to be not feasible. 
 
Living Machine/Green Machine 
A variation of the constructed wetland system was considered and is known as a Living 
Machine or Green Machine.  
 
The Living Machine's main component is similar to the constructed wetland, except that it uses 
its own specially designed gravel, and pumps to cycle water levels in cells (either to fill and/or 
draw down), to assist with oxygen transfer to the wastewater and promote microorganism 
activity and consumption of the wastewater contaminants. Based on discussions with a 
manufacturer, the Living Machine will require approximately 4,500 square feet for its treatment 
component. The overall basin height for the gravel and pumps is approximately 9 feet. 
Consideration for minimum excavation installation and partially buried installation are similar 
to the installation of an aerobic treatment unit. 
 
Similar to a constructed wetlands system, it will require a pretreatment tank and a disposal 
system. 
 
4.10 DISPOSAL SYSTEMS 
 
With a centralized treatment facility, several alternatives for disposal were considered.  These 
alternatives include discharge to surface water, water reuse, and subsurface disposal options. 
  
4.10.1 Discharge to Surface Water 

 
Discharge to nearby surface waters such as ÿÄpua Pond was considered, and conversion to a 
wetlands treatment system was also evaluated.  However, ÿÄpua Pond is an historic fishpond 
that is listed on the National Register of Historic Places. Because of this, the following permits 
may be required: 
 

 Department of the Army, Corps of Engineers Nationwide Permit  

 State of Hawaiÿi DOH National Pollutant Discharge Elimination System Permit (DOH-
NPDES) 

 
This disposal method would not be suitable due to potential water quality degradation and 
cultural resource issues. Also, acquisition of the above permits would likely be a difficult and 
lengthy process. Therefore, this option was not further considered. 
 
4.10.2 Water Reuse 

 
Water reuse for irrigation was considered, through either subsurface or surface irrigation.  By 
using the treated effluent for irrigation, potable water use would decrease.  The reuse option 
would require a new irrigation system, which would require excavation and installation of 
additional piping throughout the park.  State DOH restrictions of park use in areas with reuse 
are also a concern. Depending on the level of treatment, reuse opportunities vary.  For a park, 
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R-2 recycled water can be disposed of via subsurface irrigation.  Shallow drip lines, however, 
may restrict activities over the irrigated area (e.g., no pitching of tents, etc.) that may damage 
the lines.  R-1 recycled water can be sprayed or disposed of subsurface.  
 
Based on a preliminary evaluation of rain data, it was estimated that the reuse irrigation system 
would only be used during four of the twelve months, since the park is generally wet.  During 
the other eight months that are rainy (i.e., October through May), the available reuse water 
would be disposed of through a backup disposal system. The backup disposal system would be 
an elevated mound, similar to what is proposed in the current design.  
 
Water reuse would lead to additional excavation; require a higher level of treatment (i.e. 
additional disinfection and filtration), additional operations, maintenance, and monitoring 
requirements; and use of a backup disposal component that is estimated to be used more than 
the primary means (reuse). Thus, reuse is not considered as a viable method for primary 
disposal.    
 
4.10.3 Subsurface Disposal 

 
A common method for disposal of treated wastewater is through subsurface soil absorption 
systems.  Typical subsurface soil absorption systems include trenches, beds, and elevated 
mounds.  
 
Trench or Bed Systems 
A trench can vary between one to three feet wide, and its depth will vary depending on system 
layout.  Traditional trench systems have been constructed using perforated pipe and gravel.  
Recently, however, other materials such as interlocking plastic chambers have been substituted 
for the perforated pipe and gravel bedding.  These alternatives provide additional storage 
capacity and are less likely to fail as compared to a perforated pipe and gravel system.  A bed 
system is different than a trench in which the bed is typically wider than a trench.  
 
An absorption trench is typically three feet wide, depth as required to meet the system 
requirements. Each trench will consist of a perforated pipe or plastic chamber which is installed 
within a bed of gravel. Wastewater is conveyed through the pipe or plastic chamber, and 
percolates into the gravel over the length of the three-foot wide trench, and ultimately into the 
soil below. A trench system will require a minimum of two trenches. A trench system has a 
distinct undisturbed soil area between each trench. 
 
For an absorption bed, the entire disposal area is excavated, and a gravel bed is poured on the 
bottom of the excavation. Perforated pipe or plastic chambers are laid atop the gravel bed. 
Wastewater flows conveyed by the perforated pipe or plastic chambers will percolate into the 
gravel bed and be distributed over the gravel bed and ultimately into the soil below. 
 
Elevated Mound 
The structure of an elevated mound is similar to a bed system as described above.  The 
difference between an elevated mound and bed system is that a bed system is usually 
constructed below the existing ground (requiring excavation), and the elevated mound is 
typically constructed above existing ground (minimizing excavation of the existing ground). 
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Elevated mounds may or may not require a pumping system, depending on system 
configuration.  Elevated mounds are generally engineered mounds of sand/soil/gravel used 
for the purpose of creating a vertical separation between the disposal elevation to the 
groundwater. Using an elevated mound was primarily selected because of the ability to 
minimize disturbance of the existing ground.   
 
4.11 COMPARISON OF ALTERNATIVES 
 
The preferred option is to create a centralized aerobic treatment system located makai of the 
park access road with collection lines located along previously disturbed routes.  This would 
result in the least potential for affecting subsurface cultural resources, construct a system away 
from the eroding shoreline, and would have the option for expansion in the future.  
 
In conclusion, the available treatment options are dependent on numerous factors that need to 
be considered.  For Kualoa, although it has higher capital and operation and maintenance costs, 
an aerobic treatment system was selected because of the better quality effluent that could be 
expected from an aerobic treatment unit as compared to effluent from a septic tank.  Installation 
of individual aerobic systems at each of the existing comfort stations would continue the 
treatment and disposal of effluent at multiple locations, reducing opportunities for expansion 
in the future, with some systems close to the shoreline and in areas of higher probability for 
finding cultural resources. The elevated mound disposal system was selected as it would also 
minimize disturbance of the existing ground.  
 



 5.0 
Conformance with Plans,  

Required Permits and Approvals 
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5.0 CONFORMANCE WITH PLANS, 
REQUIRED PERMITS AND APPROVALS  

 
 
The project’s consistency with applicable State of Hawaiÿi and City and County of Honolulu 
(City) planning and land use objectives, policies, principles and guidelines are discussed below.   
 
5.1 AMERICANS WITH DISABILITIES ACT OF 1991 
 
In 1991, the Federal government enacted the American with Disabilities Act (ADA) to provide 
equal accessibility for persons with disabilities.  Part of this statue is having building design 
consider the needs of persons with disabilities.  Chapter 103-50 of the Hawaiÿi Revised Statutes 
(HRS) states,”….all plans and specifications for the construction of public buildings, facilities, 
and sites shall be prepared so that the buildings, facilities, and sites are accessible to and usable 
to persons with disabilities.”  The disability and communication access board shall adopt rules 
for the design of buildings, facilities, and site, by or on behalf of the State and Counties. 
 
Discussion: The new Bathhouse of the proposed project will comply with ADA requirements. 
 
5.2 HAWAIÿI STATE PLAN 
 
The Hawaiÿi State Plan establishes a statewide planning system that sets forth goals, objectives, 
policies, and priority directions to provide for the wise use of Hawaiÿi’s resources and guide the 
future long-range development of the State.  Discussed below is the project’s relationship to the 
goals and applicable objectives, policies and priority directions. 
 
The goal of the State, as stated under the Hawaiÿi State Planning Act (Chapter 226, HRS), is to 
achieve the following: 

 A strong, viable economy, characterized by stability, diversity, and growth, that enables 
the fulfillment of the needs and expectations of Hawaiÿi present and future generations. 

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

 Physical, social, and economic well-being, for individuals and families in Hawaiÿi, that 
nourishes a sense of community responsibility, of caring, and of participation in 
community life. 

 
The objectives and policies of the Hawaiÿi State Plan that are pertinent to the proposed project 
are as follows: 
 
§226-6 Objectives and policies for the economy--in general. 
(b) To achieve the general economic objectives, it shall be the policy of this State to: 

(14) Promote and protect intangible resources in Hawaii, such as scenic beauty and the aloha 
spirit, which are vital to a healthy economy. 
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§226-8 Objective and policies for the economy--visitor industry. 
(b) To achieve the visitor industry objective, it shall be the policy of this State to: 

 (1) Support and assist in the promotion of Hawaii's visitor attractions and facilities. 
 (3) Improve the quality of existing visitor destination areas. 
 

Discussion: Many visitors come to Kualoa Regional Park to take pictures of Mokoliÿi Islet and 
enjoy the dramatic mauka and makai views. Improving the wastewater system at the park will 
protect the scenic beauty of the ocean and help to provide a quality experience for both visitors 
and locals alike. 

 
§226-11 Objectives and policies for the physical environment--land-based, shoreline, and 
marine resources.  
(a) Planning for the State's physical environment with regard to land based, shoreline, and marine 

resources shall be directed towards achievement of the following objectives: 
(1) Prudent use of Hawaii's land-based, shoreline, and marine resources. 
(2) Effective protection of Hawaii's unique and fragile environmental resources. 

(b) To achieve the land-based, shoreline, and marine resources objectives, it shall be the policy of this 
State to: 

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

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

(8) Pursue compatible relationships among activities, facilities, and natural resources. 
(9) Promote increased accessibility and prudent use of inland and shoreline areas for public 

recreational, educational, and scientific purposes. 
 

§226-13 Objectives and policies for the physical environment--land, air, and water quality.  
(a) Planning for the State's physical environment with regard to land, air, and water quality shall be 

directed towards achievement of the following objectives: 
(1) Maintenance and pursuit of improved quality in Hawaii's land, air, and water resources. 
(2) Greater public awareness and appreciation of Hawaii's environmental resources. 

(b) To achieve the land, air, and water quality objectives, it shall be the policy of this State to: 
(2) Promote the proper management of Hawaii's land and water resources. 
(3) Promote effective measures to achieve desired quality in Hawaii's surface, ground, and 

coastal waters. 
(4) Encourage actions to maintain or improve aural and air quality levels to enhance the health 

and well-being of Hawaii's people. 
 
Discussion: The marine and outdoor resources of the project site are the featured assets of 
Kualoa Regional Park.  Planning and design for the project take into consideration the distance 
to the shoreline for protection of the marine resources.  In the short-term, construction activities 
will be subject to regulatory requirements that will mitigate or minimize potential impacts to 
natural resources and ecological systems.  In the long-term, the proposed project improvements 
will have beneficial water quality impacts on recreational coastal waters by reducing the 
probability and frequency of spills of untreated wastewater, providing a “right-sized” 
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treatment and disposal system to meet today’s demands, and a treatment system that provides 
better quality than the existing system. 
 
§226-14 Objective and policies for facility systems--in general.  
(a) Planning for the State's facility systems in general shall be directed towards achievement of the 

objective of water, transportation, waste disposal, and energy and telecommunication systems that 
support statewide social, economic, and physical objectives. 

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

capital improvement priorities in consonance with state and county plans. 
(2) Encourage flexibility in the design and development of facility systems to promote prudent 

use of resources and accommodate changing public demands and priorities. 
(3) Ensure that required facility systems can be supported within resource capacities and at 

reasonable cost to the user. 
(4) Pursue alternative methods of financing programs and projects and cost-saving techniques in 

the planning, construction, and maintenance of facility systems. 
 
§226-15 Objectives and policies for facility systems--solid and liquid wastes.  
(a) Planning for the State's facility systems with regard to solid and liquid wastes shall be directed 

towards the achievement of the following objectives: 
(1) Maintenance of basic public health and sanitation standards relating to treatment and 

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

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

Discussion:  The wastewater improvements at Kualoa Regional Park support statewide social, 
economic and physical objectives, and will be accommodating the needs of Hawaiÿi’s people as 
it aligns with state and county plans.  The improvements to the wastewater system will 
accommodate the current users at the park, but is designed with provisions to add additional 
systems to accommodate future needs, if necessary. 
 
§226-20 Objectives and policies for socio-cultural advancement--health.  
(a) Planning for the State's socio-cultural advancement with regard to health shall be directed towards 

achievement of the following objectives: 
(2) Maintenance of sanitary and environmentally healthful conditions in Hawaii's communities. 

 
§226-102 Overall Direction. 
The State shall strive to improve the quality of life for Hawaiÿi’s present and future population through 
the pursuit of desirable courses of action in six major areas of statewide concern which merit priority 
attention: economic development, population growth and land resource management, affordable housing, 
crime and criminal justice, quality education, and principles of sustainability. 
 
§226-104 Population growth and land resources priority guidelines. 
(a) Priority guidelines to effect desired statewide growth and distribution: 

(3) Ensure that adequate support services and facilities are provided to accommodate the desired 
distribution of future growth throughout the State. 
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Discussion: The project has a direct correlation with maintaining sanitary and environmentally 
healthful conditions at the park, and will be able to accommodate increased use at the park in 
the future. 
 
5.3 HAWAIÿI 2050 SUSTAINABILITY PLAN 
 
The Hawaiÿi 2050 Sustainability Plan as a long-term strategy has as its main goals and 
objectives respect for culture, character, beauty, and history of the state’s island communities; 
balance among economic, community, and environmental priorities; and an effort to meet the 
needs of the present without compromising the ability of future generations to meet their own 
needs.   
 
The 2050 Plan delineates five goals toward a sustainable Hawaiÿi accompanied by strategic 
actions for implementation and indicators to measure success or failure.  The goals and 
strategic actions that are pertinent to the reconstruction of wastewater systems at Kualoa 
Regional Park are as follows: 
 
Goal One: Living sustainably is part of our daily practice in Hawaiÿi. Strategic Actions: Continually 
monitor trends and conditions in Hawaiÿi’s economy, society and natural systems. 
 
Goal Two: Our diversified and globally competitive economy enables us to meaningfully live, work, and 
play in Hawaiÿi.  Strategic Actions: Identify, prioritize and fund infrastructure “crisis points” that 
need fixing. 
 
Goal Three: Our natural resources are responsibly and respectfully used, replenished, and preserved for 
future generations.  Strategic Actions: Provide greater protection for air, and land-, fresh water- and 
ocean-based habitats. 
 
Goal Four: Our community is strong, healthy, vibrant and nurturing, providing safety nets for those in 
need. Strategic Actions: Provide access to diverse recreational facilities and opportunities. 
 
Goal Five: Our Kanaka Maoli and island cultures and values are thriving and perpetuated. Strategic 
Actions: Celebrate our cultural diversity and island way of life. 

 
Discussion: Public infrastructure is key to building a strong economy, protecting the 
environment and providing for a better quality of life. The wastewater improvements at the 
park will help to promote health and well-being and enhance the recreational opportunity for 
the public. These improvements will in turn provide greater protection for the ocean. This 
project is a priority infrastructure and needs adequate resources for improvements and 
maintenance. The alarm system that will be installed with the pump stations at the park will be 
effective in alerting City personnel of system failures, and allow for a timely response by 
maintenance personnel to protect the park’s societal and natural systems. Registered within the 
Historical District of the Kualoa Ahupuaÿa, the park has places and features that represent 
Hawaiÿi’s unique character and cultural significance.  These aspects have been identified and 
will be protected during the project. 
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5.4 HAWAIÿI STATE LAND USE DISTRICT BOUNDARIES 
 
State Land Use Districts are established by the State Land Use Commission in accordance with 
the State of Hawaiÿi Land use Law, Chapter 205 HRS.  The basic intent of the law is to regulate 
the classification and uses of lands in the State in order to accommodate growth and 
development as needed, and to retain and protect important agricultural and natural resources 
areas.  All State lands are classified as Urban, Rural, Agricultural, or Conservation, with 
consideration given to county general and development plans in determining the classification. 
 
Discussion: The project site is situated within the State Agricultural District (open area 
recreational facilities) and a small portion of the Conservation District (ÿÄpua Pond).  
Construction will not occur in the Conservation District.  As will be discussed later, the 
Agricultural classification for the project site is consistent with City and County of Honolulu 
General Plan, Koÿolau Poko Sustainable Communities Plan, and current zoning.  
 
5.5 HAWAIÿI COASTAL ZONE MANAGEMENT PROGRAM 
 
The Coastal Management Program (CMP) is a comprehensive nationwide program that 
establishes and enforces standards and policies to guide the development of public and private 
lands within the coastal areas.  In the State of Hawaiÿi, the CMP is articulated in the State 
Coastal Zone Management (CZM) Law in Chapter 205A of the HRS.  The State CZM objectives 
and policies address 10 subject areas. Virtually all relate to potential development impacts on 
the shoreline, near shore, and ocean area environments.  The Hawaiÿi CZM Law charges the 
counties with designating and administering Special Management Areas (SMA) within the 
State’s coastal areas.  Any “development”, as defined by the CZM Law, that is located within 
the SMA requires a SMA Use Permit (SMP).   
 
The project is located within the Special Management Area and subject to the Hawaiÿi Coastal 
Zone Management and City and County of Honolulu’s SMA policies and controls.  The 
following discusses the project’s compatibility with HRS, 205A.  
 
(1) Recreational Resources 
Objective: Provide coastal recreational opportunities accessible to the public. 
Policies: 

(B) Provide adequate, accessible, and diverse recreational opportunities in the coastal zone 
management area by: 

i. Protecting coastal resources uniquely suited for recreational activities that cannot be 
provided in other areas; 

iii. Providing and managing adequate public access, consistent with conservation of 
natural resources, to and along shorelines with recreational value; 

iv. Providing an adequate supply of shoreline parks and other recreational facilities 
suitable for public recreation; 

v. Ensuring public recreational use of county, state, and federally owned or controlled 
shoreline lands and waters having recreational value consistent with public safety 
standards and conservation of natural resources; 
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vi. Adopting water quality standards and regulating point and non-point sources of 
pollution to protect, and where feasible, restore the recreational value of coastal 
waters; 

viii. Encouraging reasonable dedication of shoreline areas with recreational value for 
public use as part of discretionary approvals or permits by the land use commission, 
board of land and natural resources, county planning commissions; and crediting 
such dedication against the requirements of Section 46-6, HRS. 

 
Discussion:  The project site is located along the north-eastern shore of Oÿahu, bordering 
Käneÿohe Bay and the Pacific Ocean. Other than Kualoa Regional Park, public shoreline access 
opportunities in the Käneÿohe Bay area are limited with two small city parks and one state 
park.  The project site was acquired by the City from the Morgan family through condemnation 
proceedings, for the purposes of public access and beach park use. New facilities will not 
restrict access along the shoreline. The improvements will reflect responsible stewardship of 
ocean and coastal resources.  
 
(2) Historic Resources 
Objective: Protect, preserve and, where desirable, restore those natural and manmade historic and 
prehistoric resources in the coastal zone management area that are significant in Hawaiian and 
American history and culture. 
Policies: 

(A) Identify and analyze significant archaeological resources; 
(B) Maximize information retention through preservation of remains and artifacts or salvage 

operations; and 
(C) Support state goals for protection, restoration, interpretation, and display of historic resources. 

 
Discussion: An archaeological inventory survey and a cultural impact assessment have been 
conducted for the proposed project. Full reports are available in the Appendices.  
 
(3) Scenic and Open Space Resources 
Objective: Protect, preserve, and where desirable, restore or improve the quality of coastal scenic and 
open space resources. 
Policies: 

(A) Identify valued scenic resources in the coastal zone management area; 
(B) Ensure that new developments are compatible with their visual environment by designing and 

locating such developments to minimize the alteration of natural landforms and existing public 
views to and along the shoreline; 

(C) Preserve, maintain, and, where desirable, improve and restore shoreline open space and scenic 
resources; and 

(D) Encourage those developments which are not coastal dependent to locate in inland areas. 
 

Discussion:  The proposed project will have a limited impact on the coastal and open space 
scenic views.  The new replacement Bathhouse will be located inland between the park drive 
and ÿÄpua Pond, without alteration of existing public views to and along the shoreline. 
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(4) Coastal Ecosystems 
Objective: Protect valuable coastal ecosystems, including reefs, from disruption and minimize adverse 
impacts on all coastal ecosystems. 
Policies: 

(A) Exercise an overall conservation ethic, and practice stewardship in the protection, use, and 
development of marine and coastal resources; 

(B) Improve the technical basis for natural resource management;  
(C) Preserve valuable coastal ecosystems, including reefs, of significant biological or economic 

importance; 
(E) Promote water quantity and quality planning and management practices which reflect the 

tolerance of fresh water and marine ecosystems and prohibit land and water uses which violate 
state water quality standards. 

 
Discussion:  The wastewater improvements are being planned with the intent of not having any 
significant negative, or likely even measurable, effect on water quality or marine biota in the 
coastal ocean offshore of the property, including reefs.  
 
(5) Economic Uses 
Objective: Provide public or private facilities and improvements important to the State’s economy in 
suitable locations. 
Policies: 

(A) Concentrate coastal dependent development in appropriate areas; 
(B) Ensure that coastal dependent developments such as harbors and ports, and coastal related 

development such as visitor facilities and energy generating facilities, are located, designed, and 
constructed to minimize adverse social, visual, and environmental impacts in the coastal zone 
management area; and 

(C) Direct the location and expansion of coastal dependent developments to areas presently 
designated and used for such developments and permit reasonable long-term growth at such 
areas, and permit coastal dependent development outside of presently designated areas when: 

a. Use of presently designated locations is not feasible; 
b. Adverse environmental effects are minimized; and 
c. The development is important to the State’s economy. 

 
Discussion:  The proposed action will generate short-term economic benefits from construction 
activity.  Total project construction expenditures are estimated at approximately $4.9 million. 
The project will be located, designed, and constructed to minimize adverse social, visual, and 
environmental impacts in the coastal zone management area. 
 
(6) Coastal Hazards 
Objectives: Reduce hazard to life and property from tsunami, storm waves, stream flooding, erosion, 
subsidence and pollution. 
Policies: 

(A) Develop and communicate adequate information about storm wave, tsunami, flood, erosion, 
subsidence, and point and nonpoint source pollution hazards; 

(B) Control development in areas subject to storm wave, tsunami, flood, erosion, hurricane, wind, 
subsidence, and point and nonpoint pollution hazards; 
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(C) Ensure that developments comply with requirements of the Federal Flood Insurance Program; 
 
Discussion:  In general, flood and tsunami conditions impose no major constraints on the 
project. The proposed wastewater improvements are located within Zone X of the Federal 
Emergency Management Agency, Flood Insurance Rate Map classifications; therefore flood 
development standards do not apply. The project site is located entirely within the Tsunami 
Inundation Zone. Development at the site will be required to meet applicable building code 
standards for non-habitable structures in a tsunami zone.   
 
(7) Managing Development 
Objective: Improve the development review process, communication and public participation in the 
management of coastal resource and hazards. 
Policies: 

(A) Use, implement, and enforce existing law effectively to the maximum extent possible in 
managing present and future coastal zone development; 

(B) Facilitate timely processing of applications for development permits and resolve overlapping of 
conflicting permit requirements; and 

(C) Communicate the potential short and long-term impacts of proposed significant coastal 
developments early in their life cycle and in terms understandable to the public to facilitate 
public participation in the planning and review process. 

 
Discussion:  The City Department of Planning and Permitting (DPP) has been consulted in 
regards to timely processing of applications for development permits such as the SMA Use 
Permit (Major). The State of Hawaiÿi Historic Preservation Division has been notified in regards 
to the proposed project as it relates to the use of the park land and its potential for uncovering 
buried artifacts.  
 
(8) Public Participation 
Objective: Stimulate public awareness, education, and participation in coastal management. 
Policies: 

(A) Promote public involvement in coastal zone management processes; 
 
Discussion:  The local community was consulted throughout this process as well as in a 
previous version of wastewater improvements at the park.  Various agencies, community 
groups and lineal descendants have been notified of the project and will have the opportunity 
to comment during the Environmental Assessment (EA) review period. The Kahaluÿu 
Neighborhood Board No. 29, the community, and lineal descendants of Kualoa are involved in 
the review of project plans. 
 
(9) Beach Protection 
Objective: Protect beaches for public use and recreation. 
Policies: 

(A) Locate new structures inland from the shoreline setback to conserve open space, minimize 
interference with natural shoreline processes, and to minimize loss of improvements due to 
erosion; 

 



KUALOA REGIONAL PARK WASTEWATER SYSTEM IMPROVEMENTS 

• Final Environmental Assessment • 
 
 

5-9 

Discussion:  The new replacement Bathhouse will be located inland from the shoreline setback.  
Comfort Station #3, which is experiencing problems due to erosion, will be removed.  
 
(10) Marine Resources 
Objective: Promote the protection, use, and development of marine and coastal resources to assure their 
sustainability. 
Policies: 

(A) Ensure that the use and development of marine and coastal resources are ecologically and 
environmentally sound and economically beneficial; 

 
Discussion:   The proposed project was designed and chosen because of its economic feasibility 
and potential to mitigate water quality problems. 
 
5.6 CITY AND COUNTY OF HONOLULU - GENERAL PLAN 
 
The General Plan for the City was adopted in 1977, and has been subsequently amended (most 
recently in 2002).  The General Plan is a comprehensive statement of the long-range social, 
economic, environmental and design objectives for the general welfare and prosperity of the 
people of Oÿahu.  The objectives and policies are organized into 11 subject areas and are 
intended to guide and coordinate the formulation and implementation of City land use plans 
and regulations, and budgeting policies and decisions for public facility capital improvements, 
operations and maintenance. Kualoa Park is designated as Rural in the General Plan 
Development Pattern.  The proposed project has a relationship to the following objectives and 
policies of the City and County of Honolulu General Plan: 
 
 PART III: NATURAL ENVIRONMENT. Objective A: To protect and preserve the natural 

environment. Policy 1: Protect Oÿahu’s natural environment, especially the shoreline, valleys, and 
ridges, from incompatible development. Policy 4: Require development projects to give due 
consideration to natural features such as slope, flood and erosion hazards, water- recharge areas, 
distinctive land forms, and existing vegetation. Policy 5: Require sufficient setbacks of improvements 
in unstable shoreline areas to avoid the future need for protective structures. Policy 7: Protect the 
natural environment from damaging levels of air, water, and noise pollution. Objective B: To preserve 
and enhance the natural monuments and scenic views of Oÿahu for the benefit of both residents and 
visitors. Policy 1: Protect the Island's well-known resources: its mountains and craters; forests and 
watershed areas; marshes, rivers, and streams; shoreline, fishponds, and bays; and reefs and offshore 
islands. Policy 3: Locate roads, highways, and other public facilities and utilities in areas where they 
will least obstruct important views of the mountains and the sea. Policy 4: Provide opportunities for 
recreational and educational use and physical contact with Oÿahu's natural environment. 

 

 PART V. TRANSPORTATION & UTILITIES. Objective B: To meet the needs of the people of Oÿahu 
for an adequate supply of water and for environmentally sound systems of waste disposal. Policy 5: 
Provide safe, efficient, and environmentally sensitive waste-collection and waste-disposal services. 
Objective C: To maintain a high level of service for all utilities. Policy 2: Provide improvements to 
utilities in existing neighborhoods to reduce substandard conditions. Policy 3: Plan for the timely and 
orderly expansion of utility systems. Objective D: To maintain transportation and utility systems 
which will help Oÿahu continue to be a desirable place to live and visit. Policy 4: Evaluate the social, 
economic, and environmental impact of additions to the transportation and utility systems before they 
are constructed. 
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 PART VII: PHYSICAL DEVELOPMENT AND URBAN DESIGN. Objective A: To coordinate changes 
in the physical environment of Oÿahu to ensure that all new developments are timely, well-designed, 
and appropriate for the areas in which they will be located. Policy 8: Locate community facilities on 
sites that will be convenient to the people they are intended to serve. Objective E: To create and 
maintain attractive, meaningful, and stimulating environments throughout Oÿahu. Policy 9: Design 
public structures to meet high aesthetic and functional standards and to complement the physical 
character of the communities they will serve. 

 

 PART X: CULTURE AND RECREATION. Objective A: To foster the multiethnic culture of Hawaii. 
Policy 1: Encourage the preservation and enhancement of Hawaii's diverse cultures. Policy 3: 
Encourage opportunities for better interaction among people with different ethnic, social, and cultural 
backgrounds. Objective B: To protect Oÿahu's cultural, historic, architectural, and archaeological 
resources. Policy 1: Encourage the restoration and preservation of early Hawaiian structures, artifacts, 
and landmarks. Policy 2: Identify, and to the extent possible, preserve and restore buildings, sites, and 
areas of social, cultural, historic, architectural, and archaeological significance. Objective D: To 
provide a wide range of recreational facilities and services that are readily available to all residents of 
Oÿahu. Policy 1: Develop and maintain community-based parks to meet the needs of the different 
communities on Oÿahu. Policy 2: Develop and maintain a system of regional parks and specialized 
recreation facilities. Policy 5: Encourage the State to develop and maintain a system of natural 
resource-based parks, such as beach, shoreline, and mountain parks. Policy 12: Provide for safe and 
secure use of public parks, beaches, and recreation facilities. 

 

Discussion:  The proposed wastewater improvements at Kualoa Regional Park promote the 
objectives of the City and County General Plan.  Planning and design of the system gives full 
consideration to the natural environment in how best to locate this system for functionality and 
protection of this beautiful shoreline area.  The new Bathhouse is being placed in an 
appropriate area both for convenience of the user and in a location to not disrupt the scenic 
views.  Because of the project site’s historic and archaeological importance, care will be taken 
during both design and construction for minimizing ground-disturbance.  
 
5.7 CITY AND COUNTY OF HONOLULU – KO‘OLAU POKO SUSTAINABLE 

COMMUNITIES PLAN 
 
The 2000 Koÿolau Poko Sustainable Communities Plan (SCP) is currently being updated.  The 
2010 Koÿolau Poko SCP draft has received public input, but has not been adopted at this time. 
This EA reflects the plans and policies stated in the 2000 Koÿolau Poko SCP. The project site is 
designated as Park (Figure 5-1).  
 
The Koÿolau Poko SCP describes the role of Koÿolau Poko in Oÿahu’s development pattern is to 
experience essentially no growth over the next 20 years.  The vision for Koÿolau Poko’s future 
protects the communities’ natural, scenic, cultural, historic and agricultural resources while 
addressing the need to improve and replace, as necessary, the region's aging infrastructure 
systems. The following describe areas where the proposed project conforms to policies in the 
Koÿolau Poko SCP: 
 
Open Space Preservation: 

 Protect scenic views, provide recreation and promote access to shoreline and mountain areas. 
 



KUALOA REGIONAL PARK WASTEWATER SYSTEM IMPROVEMENTS 

• Final Environmental Assessment • 
 
 

5-11 

Island-Based Parks and Recreation: 

 Ensure environmental compatibility in the design and construction of park facilities. 
 
Discussion:  The wastewater improvements are replacing aging infrastructure within the park 
while taking into consideration the natural, scenic, cultural, and historic resources of the area. 
 

5.8 CITY AND COUNTY OF HONOLULU – LAND USE ORDINANCE 
 
The purpose of the County Land Use Ordinance (LUO) is to regulate land use in a manner that 
will encourage orderly development in accordance with adopted land use policies, including 
the Oÿahu General Plan and the Koÿolau Poko Sustainable Communities Plan.  The LUO is 
intended to provide reasonable land use and building development and design standards.  
These standards are applicable to the location, height, bulk and site of structures, yard areas, 
off-street parking facilities, and open spaces, and the use of structures and land for agriculture, 
industry, business, residences or other purposes [Chapter 21, Revised Ordinances of Honolulu 
(ROH)].  This includes Section 21-9, Special District Regulations, which identifies and describes 
standards applicable to Flood Hazard Districts. 
 
Discussion:  The subject property is designated P-2 General Preservation on the City’s Zoning 
Map (Figure 1-5). Most City Parks have this same P-2 zoning designation.  ÿÄpua Pond is 
designated P-1 Restricted Preservation, however no construction will occur here.  Portions of 
the park are located in the Federal Management Agency’s Flood Zone VE, which is designated 
as a Coastal High Hazard district in Section 21-9 of the LUO, and Zone AE, designated as 
Floodway  and Flood Fringe Districts.  Construction will also not occur in these zones.  The 
remainder of the park is within Flood Zone X, where construction will occur. This zone is not 
considered a Flood Hazard District, therefore these development standards do not apply.  The 
proposed project is consistent with the Zoning Map designation.   
 
5.9 CITY AND COUNTY OF HONOLULU – SPECIAL MANAGEMENT AREA GUIDELINES 
 
The entire project site lies within the boundary of the City’s Special Management Area (SMA).  
Proposed improvements  valued over $125,000 $500,000 within the SMA are subject to SMA 
Major permit requirements pursuant to Section 205A, HRS (see Section 5.5), and Chapter 25 
ROH.  An SMA Approval application will be submitted to the City DPP. 
 
The objectives, policies and SMA guidelines, as set forth in Chapter 205A, HRS, are intended to 
ensure that adequate shoreline access is provided, public recreation and wildlife preserves are 
reserved, and that minimum adverse effects to water, visual and natural resources are assured.  
 
Special controls on development within this area are necessary to avoid permanent loss of 
valuable resources and foreclosure of management options.  The review guidelines of Section 
25-3.2 ROH are used by the DPP and the Honolulu City Council for the review of 
developments proposed in the SMA.  These guidelines are derived from Section 205A-26 HRS.  
The consistency of the proposed project with the guidelines is discussed below.  
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a.  All development in the special management area shall be subject to reasonable terms 
and conditions set by the council to ensure that: 
1. Adequate access, by dedication or other means, to publicly owned or used beaches, recreation 

areas, and natural reserves is provided to the extent consistent with sound conservation 
principles; 

3. Provisions are made for solid and liquid waste treatment, disposition and management which 
will minimize adverse effects upon special management area resources; and 

4. Alterations to existing land forms and vegetation; except crops, and construction of structures 
shall cause minimum adverse effect to water resources and scenic and recreational amenities and 
minimum danger of floods, landslides, erosion, siltation or failure in the event of earthquake. 

 
Discussion: The proposed project will require an SMA Use Permit (Major).  This 
environmental assessment is being prepared to support the SMA permit application.  Public 
access to the shoreline at Kualoa Regional Park will remain open during construction, and 
improvements to the system may improve water quality of the near shore waters, 
preventing beach closures.  This project will be designed and constructed for wastewater 
collection, treatment and disposal, which will have minimum adverse effects upon special 
management area resources.  The project will require removal of weedy vegetation and 
grading and grubbing for the construction of new facilities.   

 
b. No development shall be approved unless the council has first found that: 

1. The development will not have any substantial, adverse environmental or ecological effect except 
as such adverse effect is minimized to the extent practicable and clearly outweighed by public 
health and safety, or compelling public interest. Such adverse effect shall include, but not be 
limited to, the potential cumulative impact of individual developments, each one of which taken 
in itself might not have a substantial adverse effect and the elimination of planning options; 

2. The development is consistent with the objectives and policies set forth in Section 25-3.1 and 
area guidelines contained in HRS Section 205A-26; 

3. The development is consistent with the county general plan, development plans and zoning. 
Such a finding of consistency does not preclude concurrent processing where a development plan 
amendment or zone change may also be required. 

 
Discussion:  Potential environmental impacts of the proposed project and the mitigation 
strategies to minimize adverse effects are described in Section 3.0 of this EA.  Section 5.0 of this 
EA describes the extent to which the proposed project is consistent with the county general 
plan, development plans and zoning.  
 
c. The council shall seek to minimize, where reasonable: 

4. Any development which would substantially interfere with or detract from the line of sight 
toward the sea from the state highway nearest the coast; and 

5. Any development which would adversely affect water quality, existing areas of open water free of 
visible structures, existing and potential fisheries and fishing grounds, wildlife habitats, or 
potential or existing agricultural uses of land.   
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Discussion:  The new Bathhouse will be located behind a grove of trees that does not interfere 
with any line of site towards the sea from Kamehameha Highway.  The project is meant to help 
improve upon the water quality of the near shore waters.  
 
5.10  PERMITS AND APROVALS REQUIRED 
 
In addition to the acceptance of the Final EA/Finding of No Significant Impact by the 
Department of Design and Construction, other permits may be required.  These will include: 
 

 Special Management Area Major Use Permit (DPP) 

 Approval of the wastewater system from the State of Hawaii, Department of Health 

 Building Permits (Demolition, Buildings, Electrical, Plumbing) (DPP) 

 Grading, Grubbing, Trenching and Stockpiling Permits (Department of Land and 
Natural Resources/DPP) 

 



 6.0 
Findings and Reasons Supporting  

Anticipated Determination 
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6.0 FINDINGS AND REASONS SUPPORTING  
ANTICIPATED DETERMINATION 

 
 
 

6.1 ANTICIPATED DETERMINATION 
 
After reviewing the significance criteria outlined in Chapter 343, Hawaiÿi Revised Statutes 
(HRS), and Section 11-200-12, Hawaiÿi Administrative Rules (HAR), Contents of Environmental 
Assessment (EA), the proposed action has been determined to not result in significant adverse 
effects on the natural or human environment.  A Finding of No Significant Impact (FONSI) is 
anticipated. 
 
6.2 REASONS SUPPORTING THE ANTICIPATED DETERMINATION 
 
The potential impacts of the facilities improvements and future operation of the proposed 
Kualoa Regional Park Wastewater System Improvements have been examined and discussed in 
this Draft EA.  As stated earlier, there are no significant environmental impacts expected to 
result from the proposed action.  This determination is based on the assessments as presented 
below for criterion (1) to (13).   
 
(1) Involves an irrevocable commitment to loss or destruction of any natural or cultural 

resources; 
 
The proposed project is for the improved reliability of existing wastewater facilities. There is 
not expected to be significant destruction of existing natural or cultural resources.  As 
previously noted, there are significant archaeological or historical resources known to exist 
within the project site; however, these have been avoided in the project design.  There will be 
extensive monitoring of construction as per the archaeological monitoring plan to avoid 
potential impacts to cultural resources.  If during the course of construction any cultural or 
archaeological resources are unearthed, their treatment will be conducted in strict compliance 
with the requirements of the Department of Land and Natural Resources and the accepted 
archaeological monitoring plan.   
 
(2) Curtails the range of beneficial uses of the environment; 
 
The site has been developed as a County regional park since the 1970s.  The proposed action 
will not curtail the range of potential beneficial uses of the environment.  The planned 
improvements are intended to improve the quality of the environment at this park by 
improving the reliability of the system, quality of treated effluent and manner of disposal.     
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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 project is consistent with the environmental policies established in Chapter 344, 
HRS.   
 
(4) Substantially affects the economic welfare, social welfare, and cultural practices of 

the community or State; 
 
The proposed project is an investment in the improved reliability of an existing County park 
asset and will improve the economic and social welfare of the community and State.  The 
improvements will not alter the existing area in a negative or significant way, nor will it affect 
cultural practices in the area.  The improvements will provide the park users with properly 
functioning comfort stations and wastewater systems.   
 
(5) Substantially affects public health; 
 
Insignificant or undetectable impacts to public health may be affected by short-term air and 
noise impacts during construction, but will be mitigated by appropriate control measures.  The 
long-term benefits to positive social and quality of life implications associated with the project 
outweigh the temporary negative impacts.  Overall, impacts will be significantly positive in 
terms of public health through the provision of improved wastewater management facilities as 
compared to the “no action” alternative.  The proposed project will reduce the public exposure 
to sewage spills. 
 
(6) Involves substantial secondary impacts, such as population changes or effects on 

public facilities; 
 
As this is an existing facility, the proposed improvements will not create significant secondary 
impacts such as population changes or effects on public facilities. Design and construction 
work will generate indirect and induced employment opportunities and multiplier effects, but 
not at a level that would generate any significant expansion.  The short-term employment 
impacts will be beneficial to the local economy.   
 
(7) Involves a substantial degradation of environmental quality; 
 
The proposed project will consist of improved reliability to the wastewater systems on an 
existing developed park.  The wastewater upgrade will improve the overall quality of the park 
by assuring proper function of the comfort stations and other park facilities.   
 
(8) Is individually limited but cumulatively has considerable effect upon the 

environment or involves a commitment for larger actions; 
 
Renovation of and improvement to the park wastewater facilities are consistent with the long 
term objectives of the City Department of Parks and Recreation, and does not have a 
cumulative effect.   
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(9) Substantially affects a rare, threatened or endangered species, or its habitat; 
 
The endangered birds on the property are found mainly within ÿÄpua Pond, which is outside 
of the project site.  Construction will take place in an open area that the birds do not normally 
congregate.   
 
(10) Detrimentally affects air or water quality or ambient noise levels; 
 
Short-term effects on air, water quality or ambient noise levels during construction will be 
mitigated by compliance with City and State Department of Health rules which regulate 
construction-related activities.  After development, improvements to the site and related 
infrastructure should not create detrimental impacts to air, water quality or ambient noise 
levels.  The project will improve water quality in the near shore environment through a 
reduction in sewer overflows. 
 
(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, fresh water, or coastal waters;  

 
The existing project site is generally compatible with the criteria stated above.  The project is 
partially located in a Zone AE flood hazard area and tsunami inundation zone, as discussed in 
Section 3.  However, the structure in the Zone AE flood hazard area will be removed due to the 
erosion-prone area. In general, flood and tsunami conditions impose no major constraints on 
the project.  Any improvements and structures will be designed as required for structures 
within flood zone X.  In addition, development at the site will be required to meet applicable 
building code standards for non-habitable structures in a tsunami zone.   
 
(12) Substantially affects scenic vistas and view-planes identified in County or State 

plans or studies; or  
 
The planned improvements will not substantially affect scenic vistas or view-planes.  
 
(13) Require substantial energy consumption.   
 
Construction of the project will not require substantial energy consumption relative to other 
similar projects.  
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8.0 LIST OF AGENCIES, ORGANIZATIONS AND INDIVIDUALS 

RECEIVING COPIES OF THE ENVIRONMENTAL ASSESSMENT 
 
 
A Pre-Consultation Memo and Participant Letter were sent in June 2011 to initiate the 
environmental review process.  The following is a list of agencies and other parties that were 
presented notice of the proposed project or were contacted during the pre-consultation and 
consultation period of the Draft Environmental Assessment (EA), and those that will be 
provided an opportunity to review the Draft Final EA. Comments received during this pre-
these consultation processes are also provided following this list.   
 
 

Respondents and Distribution 

Pre-
Consultation 

Contact 

Pre-
Consultation 
Comments 
Received 

Receiving 
Draft EA 

Draft EA 
Comments 
Received 

Receiving 
Final EA/ 

FONSI 

Federal Agencies 

U.S. Army Corps of Engineers x  x  x 

U.S. Fish and Wildlife Service x  x  x 

State of Hawaiÿi Agencies 

Department of Agriculture x  x  x 

Department of Business, Economic 
Development, and Tourism (DBEDT) 

x  x  x 

DBEDT, Office of Planning x  x x x 

Department of Health x x x x x 

Department of Land and Natural 
Resources (DLNR) 

x x x  x 

DLNR, State Historic Preservation 
Division  

x  x  x 

Office of Environmental Quality Control  x  x  x 

Office of Hawaiian Affairs  x x x  x 

University of Hawaiÿi (UH), 
Environmental Center 

x  x  x 

City and County of Honolulu 

Board of Water Supply x x x x x 

Department of Design and Construction  x x x  x 

Department of Environmental Services x  x  x 

Department of Facility Maintenance x x    

Department of Parks and Recreation x x x x x 

Department of Planning and Permitting x x x x x 
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Respondents and Distribution 

Pre-
Consultation 

Contact 

Pre-
Consultation 
Comments 
Received 

Receiving 
Draft EA 

Draft EA 
Comments 
Received 

Receiving 
Final EA/ 

FONSI 

Elected Officials 

State Senator Clayton Hee x  x  x 

State House Rep. Jessica Wooley x  x  x 

Councilmember Ernest Y. Martin x  x  x 

Libraries 

Hawaiÿi State Library    x  x 

Kaneohe Public Library   x  x 

UH Hamilton Library    x  x 

Citizen Groups, Individuals & Consulted Parties 

Historic Hawaiÿi Foundation x  x  x 

Kahaluÿu Neighborhood Board #29  x  x x x 

Koÿolauloa Hawaiian Civic Club 
(Danielle Beirne-Keawe Cathleen 
Mattoon) 

x  x x x 

Koÿolaupoko Hawaiian Civic Club 
(Mahealani Cypher Alice Hewett) 

x  x  x 

Kualoa Ranch Hawaii,  Inc. x  x  x 

Oÿahu Island Burial Council (OIBC) 
Koÿolauloa Representative (Cy Bridges) 

x  x  x 

OIBC Koÿolaupoko Representative  
(Aaron Mahi) 

x  x  x 

Sierra Club, Hawaii Chapter x  x  x 

Gladys Pualoa Ahuna x  x  x 

Katie Barbieto x  x  x 

Jan Becket   x  x 

Danielle Beirne-Keawe   x  x 

Keo Coleman x  x  x 

Tai Crouch   x  x 

Mahealani Cypher     x 

Kathryn Diamond x  x  x 

Gloria Fraiola x  x  x 

Keoki Fukumitsu   x  x 

Jo Lynn Gunness   x  x 
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Respondents and Distribution 

Pre-
Consultation 

Contact 

Pre-
Consultation 
Comments 
Received 

Receiving 
Draft EA 

Draft EA 
Comments 
Received 

Receiving 
Final EA/ 

FONSI 

Citizen Groups, Individuals & Consulted Parties (continued) 

Calvin & Charlene Hoe and ÿOhana x  x  x 

Herbert Hoe x  x  x 

Shad Käne   x  x 

Leialoha “Rocky” Kaluhiwa   x  x 

Charles Kapua x  x  x 

Betty-Ann Keala x  x  x 

Phillip & Margery Kekauoha x  x  x 

Sam Kekauoha x  x  x 

Ewa Kia   x  x 

Elizabeth Lau   x  x 

Moana Lee x  x  x 

Dannette Leota-Pascual x  x  x 

Bula Logan x  x  x 

Roland “Ahi”  Logan x  x  x 

Amy Luersen x  x  x 

Ralph Makaiau Jr. x  x  x 

Creighton & Cathleen Mattoon x  x  x 

Kekela Miller x  x  x 

Winifred Miller x  x  x 

Bob Nakata x  x  x 

Richard Paglinawan   x  x 

Ipolani Tano x  x  x 

Joyce Uyehara x  x  x 

Dawn Wasson x  x  x 
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9.0  SPECIAL MANAGEMENT AREA USE PERMIT CONTENT GUIDE 
 
 
This Environmental Assessment (EA) is required as part of an application for a Special 
Management Area Use Permit (SMP). Many, but not all, portions of the EA are necessary for 
the processing of the SMP. The following guide is provided to address the various Special 
Management Area (SMA) criteria, and to assist in the purposes of processing the SMP 
application. 
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 s
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 C
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l b
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R
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 f
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ra
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d.
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ng

er
 K

oo
la

u 
vo
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an

o 
is

 b
ui

lt 
of

 th
e 

K
ai

lu
a 

V
ol
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c 
se

rie
s 

in
 th

e 
ea

st
, a

nd
 

ha
s b

ee
n 

tru
nc

at
ed

 b
y 

a 
m
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si

ve
 su

bm
ar

in
e 

la
nd

sl
id

e,
 th

e 
N

uu
an

u 
Sl

id
e 
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e 
no

rth
ea

st
.  

Th
e 

K
oo

la
u 

vo
lc

an
o 
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s 
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e 
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te

d 
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om
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ut

 2
.9

 m
ill

io
n 

ye
ar

s 
(M

a,
 M

eg
a 

an
nu

m
) t

o 
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 y
ou

ng
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 1

.7
8 

M
a 

re
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ec
tiv

el
y 

(S
he

rr
od

 e
t a

l, 
20
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). 

A
 v
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ou
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f t
he
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oo

la
u 
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lc
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o 

w
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m
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ed

 b
y 
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 m
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in

e 
er
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n 
du

rin
g 
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e 

Pl
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st
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en
e 

th
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at
ed

 d
ee

p 
va
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.  
A
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r t
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si
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 c
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e 
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nd
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 s
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m
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d 
m
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e 
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an
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 f

ee
t, 

an
d 

th
e 
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ys
 w
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e 
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ow

ne
d 

an
d 

al
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vi
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ed
.  
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e 
th

e 
K

oo
la

u 
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lt 

ar
e 
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va

 f
lo

w
s 

an
d 

ve
nt

 d
ep

os
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D
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in

g 
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, 
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s 
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d 
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of
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ea

 l
ev

el
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te
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ne
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ed
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si
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r d
ep

os
its
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w
th
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f c
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rth
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e 
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 m
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pr
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 p
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ge
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ca
te

s 
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at
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 d
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os
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y 

th
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n 
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ra
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e 
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 d
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os
its

.  
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ec
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 b
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nd
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de

r a
llu
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Ta
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 to
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e 
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nd
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or
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w
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t. 
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S
U
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S
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R
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N
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Th
e 

su
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ce
 c

on
di

tio
ns

 p
re

se
nt

ed
 i

n 
th
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 r

ep
or

t 
ar

e 
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se
d 

on
 o

ur
 i

nt
er

pr
et

at
io

n 
of
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su
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oi

l d
at

a 
ob

ta
in

ed
 fr

om
 d

ril
lin

g 
an

d 
sa

m
pl

in
g 
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 th

e 
ex

pl
or

at
or

y 
bo

rin
gs

, a
nd

 th
e 

fie
ld

 a
nd

 
la

bo
ra

to
ry

 te
st

in
g 

pe
rf

or
m

ed
 f

or
 th

is
 p

ro
je

ct
, w

hi
ch

 a
re

 s
up

pl
em

en
te

d 
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 a
va

ila
bl

e 
ge

ol
og

ic
 

an
d 

so
il 

su
rv

ey
 m

ap
s 

an
d 

Y
K

E’
s 

ge
ne

ra
l e

xp
er

ie
nc

e 
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 th
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re

a.
  M

or
e 

de
ta

ile
d 

de
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rip
tio
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e 
su
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fa
ce

 c
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di
tio
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 e
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ed
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e 

Y
K

E 
bo

rin
gs
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 p
re

se
nt

ed
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n 
th

e 
bo

rin
g 

lo
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pp

en
di

x 
A

.  
Ph

ot
og

ra
ph

s o
f t

he
 so

il 
sa

m
pl

es
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re
 sh

ow
n 

in
 A

pp
en

di
x 

C
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Th
e 

ex
pl

or
at

or
y 

bo
rin

gs
 a

nd
 th

e 
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ai
la

bl
e 

te
st

in
g 

da
ta

 sh
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at

 th
e 

su
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 e
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ou
nt

er
ed

 c
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be
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en
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ed
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) p
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m
in

an
t s

oi
l o

r g
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c 
un
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s d
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ed
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FI
LL
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te
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 B
or
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gs

 B
-1

 a
nd

 B
-2
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pp
ro

xi
m

at
el

y 
3 

to
 

4.
5 

fe
et

 b
el

ow
 g

ro
un

d 
su

rf
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e 
(b
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) r
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ct
iv

el
y.

  T
he

 fi
ll 

un
it 

pr
im

ar
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 c
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si
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ed
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f s
tif

f t
o 

ve
ry

 s
tif

f 
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lt 
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d 
an
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gr
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or
in

g 
B

-1
 a
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 s

tif
f 
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h 

br
ow

n 
el
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tic

 s
ilt

 
w

ith
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ra
ve

l i
n 

B
or

in
g 

B
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. 

B
E

A
C

H
 D

E
P

O
S

IT
S

 –
 B

ea
ch

 d
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e 
en
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un

te
re

d 
in

 B
or

in
g 

B
-1

 a
pp

ro
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m
at

el
y 
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 3
 to

 
11

 fe
et

 b
gs

 a
nd
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or
in

g 
B

-2
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pp
ro

xi
m

at
el

y 
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om
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.5
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fe

et
 b
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e 

be
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si
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im

ar
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 c
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si
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ed
 o

f 
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e 
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ed
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m
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en
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ta

n 
to
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ff

 w
hi

te
 c

or
al

lin
e 
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nd

 s
ilt
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ne
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nd
.
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D

E
P

O
S

IT
S

 –
 L
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l d

ep
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 w

er
e 

en
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un
te

re
d 

in
 B

or
in

g 
B

-1
 a

pp
ro

xi
m

at
el

y 
fr

om
 1

1 
to

 2
0.

5 
fe

et
 b

gs
 a

nd
 in

 B
or

in
g 

B
-2

 a
pp

ro
xi

m
at

el
y 

fr
om

 1
0.

5 
to

 2
5.

5 
fe

et
 b

gs
.  

Th
e 

la
go

on
al

 d
ep

os
its

 p
rim

ar
ily

 c
on

si
st

ed
 o

f l
oo

se
 to

 v
er

y 
lo

os
e,

 g
ra

y 
to

 d
ar

k 
gr

ay
 s

ilt
y 

sa
nd

 a
nd

 
si

lty
 c

or
al

lin
e 

gr
av

el
 w

ith
 sa

nd
.  
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E
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E
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O
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al

lin
e 

de
po

si
ts

 w
er

e 
fo

rm
ed

 p
rim

ar
ily

 a
s a

 re
su

lt 
of

 w
av

e 
ac

tio
ns

 
on

 c
or

al
lin

e 
re

ef
s 

du
rin

g 
di

ff
er

en
t s

ta
nd

s 
of

 th
e 

se
a 

le
ve

l. 
 W

av
e 

ac
tio

ns
 c

au
se

d 
br

ea
ka

ge
 o

f 
re

ef
 f

or
m

at
io

n 
to

 f
or

m
 r

ub
bl

es
to

ne
 t

o 
co

ra
lli

ne
 d

et
rit

us
. 

 S
ub

se
qu

en
t 

re
-c

em
en

ta
tio

n 
of

 
co

ra
lli

ne
 d

eb
ris

 a
nd

 b
ea

ch
 s

an
d 

de
po

si
ts

 f
or

m
ed

 c
em

en
te

d 
ca

lc
ar

eo
us

 s
an

ds
to

ne
 a

nd
 “

be
ac

h 
ro

ck
” 

lim
es

to
ne

 le
dg

es
.  

R
is

es
 in

 s
ea

 le
ve

l i
nt

ro
du

ce
d 

an
 in

flu
x 

of
 fi

ne
 s

ed
im

en
ts

 in
 a

 m
at

rix
 

w
ith

 c
oa

rs
e 

co
ra

lli
ne

 d
et

rit
us

. 
 D

ue
 t

o 
th

e 
w

av
e 

ac
tio

ns
 d

om
in

at
in

g 
th

e 
de

po
si

tio
na

l 
en

vi
ro

nm
en

t, 
co

ra
lli

ne
 d

ep
os

its
 a

nd
 c

or
al

 r
ee

f 
lim

es
to

ne
 a

re
 o

fte
n 

hi
gh

ly
 v

ar
ia

bl
e 

in
 a

ll 
di

re
ct

io
ns

.
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or
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ts
 w
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e 

en
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un
te

re
d 

in
 B

or
in
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B

-1
 a

pp
ro

xi
m

at
el

y 
fr

om
 2

0.
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to
 3

0 
fe

et
 b
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an
d 

in
 B

or
in

g 
B

-2
 a

pp
ro

xi
m

at
el

y 
fr

om
 2

5.
5 

to
 3

0.
5 

fe
et

 b
gs

.  
Th

e 
co

ra
lli

ne
 d

ep
os

its
 p

rim
ar

ily
 

co
ns

is
te

d 
of

 lo
os

e 
to

 m
ed

iu
m

 d
en

se
, t

an
 p

oo
rly

 g
ra

de
d 

co
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lli
ne

 g
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ve
l. 
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 d
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om
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at
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 to
 3

7 
fe

et
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 a

nd
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B

or
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B

-2
 a

pp
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m

at
el
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om
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0.
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to
 3

2 
fe

et
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.  

Th
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vi
al

 d
ep

os
it 
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im

ar
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 c
on

si
st

ed
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f m
ed

iu
m
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w
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R
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A
t 

th
e 

Pr
oj

ec
t 

te
am

’s
 r

eq
ue

st
, 

th
e 

ge
ot

ec
hn

ic
al

 f
ie

ld
 e

xp
lo

ra
tio

n 
w

as
 l

im
ite

d 
to

 t
w

o 
(2

) 
ex

pl
or

at
or

y 
bo

rin
gs

 f
or

 p
ro

je
ct

 e
co

no
m

y,
 w

ith
 o

ne
 b

or
in

g 
dr

ill
ed

 a
t 

ea
ch

 o
f 

th
e 

pr
op

os
ed

 
lo

ca
tio

ns
 f

or
 th

e 
ba

th
ho

us
e 

an
d 

th
e 

ae
ro

bi
c 

tre
at

m
en

t u
ni

ts
.  

N
o 

bo
rin

gs
 w

er
e 

dr
ill

ed
 a

t t
he

 
lo

ca
tio

ns
 o

f 
th

e 
ot

he
r 

pr
op

os
ed

 s
tru

ct
ur

es
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 T
he

 p
ur

po
se

 w
as

 t
o 

ev
al

ua
te

 t
he

 g
en

er
al

iz
ed

 
su

bs
oi

l 
co

nd
iti

on
s 

at
 t

he
 p

ro
je

ct
 s

ite
 b

as
ed

 o
n 

th
e 

lim
ite

d 
bo

rin
g 

da
ta

, 
an

d 
pr

ov
id

e 
ge

ot
ec

hn
ic

al
 r

ec
om

m
en

da
tio

ns
 f

or
 th

e 
si

te
 g

ra
di

ng
 a

nd
 f

ou
nd

at
io

n 
su

pp
or

t o
f 

th
es

e 
tw

o 
(2

) 
m

aj
or

 c
om

po
ne

nt
s a

s w
el

l a
s t

he
 o

th
er

 p
ro

po
se

d 
st

ru
ct

ur
es

 o
f t

he
 p

ro
je

ct
.

Th
e 

di
sc

us
si

on
 a

nd
 r

ec
om

m
en

da
tio

ns
 p

ro
vi

de
d 

in
 th

is
 r

ep
or

t a
re

 p
rim

ar
ily

 p
er

ta
in

in
g 

to
 th

e 
ba

th
ho

us
e 

an
d 

th
e 

ae
ro

bi
c 

tre
at

m
en

t u
ni

ts
 c

on
si

de
rin

g 
th

e 
fo

un
da

tio
n 

em
be

dm
en

t c
on

st
ra

in
ts

 
in

 t
he

se
 c

ul
tu

ra
lly

 s
en

si
tiv

e 
ar

ea
s 

an
d 

th
e 

es
tim

at
ed

 s
et

tle
m

en
ts

 f
ro

m
 s

tru
ct

ur
al

 l
oa

ds
 

pr
ov

id
ed

 b
y 

th
e 

pr
oj

ec
t t
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m

.  
A

dd
iti

on
al

 f
ie

ld
 e

xp
lo

ra
tio

n 
an

d 
an

al
ys

is
 m

ay
 b

e 
re
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d 
in

 
th

e 
ev

en
t t
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t s

pe
ci

fic
 g

eo
te

ch
ni

ca
l r

ec
om

m
en

da
tio

ns
 a

re
 r

eq
ue

st
ed

 f
or

 th
e 

si
te

 g
ra

di
ng

 a
nd

 
fo

un
da

tio
n 

su
pp

or
t o

f 
th

e 
ot

he
r 

pr
op

os
ed

 s
tru

ct
ur

es
 in

cl
ud

ed
 in

 th
e 

re
co

ns
tru

ct
 w

as
te

w
at

er
 

tre
at

m
en

t s
ys

te
m

s p
ro

je
ct

. 
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ed
 o

n 
th

e 
fie

ld
 e

xp
lo

ra
tio

n 
fin

di
ng

s, 
th

e 
la

bo
ra

to
ry

 te
st

 re
su

lts
, a

nd
 a
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vi

ew
 o

f a
va

ila
bl

e 
re

co
rd

s, 
w

e 
be

lie
ve

 th
at

 th
e 

pr
op

os
ed

 o
ne

-s
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ry
 st

ru
ct

ur
e 

m
ay

 b
e 
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eq

ua
te

ly
 su

pp
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te
d 
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fil
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us
t 

or
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 u
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ly
in

g 
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h 
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si
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 w
ith

 m
in
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al
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m

be
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en
t 

in
to
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hi

s 
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ltu
ra

lly
 

se
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iti
ve
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ub

so
il 
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ye

r. 
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ro
un
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at

er
 w

as
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ed
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t a
pp
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m
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el
y 

4.
5 

fe
et

 b
el

ow
 th

e 
ex

is
tin

g 
gr

ou
nd

 s
ur

fa
ce

 a
t t

he
 ti

m
e 

of
 d

ril
lin

g.
  D

ue
 to

 th
e 

pr
ox

im
ity

 o
f t

he
 p

ro
je

ct
 s

ite
 to

 th
e 

sh
or

el
in

e,
 t

he
 e

ff
ec

t 
of

 o
ce

an
 t

id
es

 s
ho

ul
d 

be
 t

ak
en
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nt

o 
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un

t 
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rin
g 

de
si

gn
 a

nd
 

co
ns

tru
ct

io
n 

of
 th

e 
pr

op
os

ed
 st

ru
ct

ur
es

.

To
 m

in
im

iz
e 

th
e 

ea
rth

w
or

k 
re

qu
ire

d,
 a

nd
 t

he
re

fo
re

 d
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tu
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an
ce

 o
f 

th
e 

cu
ltu

ra
lly

 s
en

si
tiv

e 
ar

ea
, w

e 
re

co
m

m
en

d 
th

at
 th

e 
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th
ho

us
e 

fo
un
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tio

n 
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ou
ld

 b
e 
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tru
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ed
 to
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ea

r o
n 

th
e 

th
in

 
fil

l c
ru

st
.  

D
ue
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 th
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gn
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nt

 si
ze

 o
f t
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 tr

ea
tm

en
t u

ni
ts

 (1
0.

3-
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ot
 d
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et
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ho
w

ev
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 f
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nd
at
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n 
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an
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 w
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ra
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at
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 b
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at
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 p
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s r
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 c
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 b
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 d
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 b
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 d
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 b
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 d
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 p
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 c
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at
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ra
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 m
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 s
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, f
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 m
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he
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m

ax
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 d
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 sh
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ld
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 p
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R
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t l
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 o
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r l
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r c
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G
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 p
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 c
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 b
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 m
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t b
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r b
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l p
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 p
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m
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t f
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 p
la

ce
d 

in
 m

ax
im

um
 8

-in
ch

 t
hi

ck
 l

oo
se

 l
ift

s, 
an

d 
co

m
pa

ct
ed

 to
 a

 m
in

im
um

 o
f 9

5%
 m

ax
im

um
 d

ry
 d

en
si

ty
 p

er
 th

e 
la

te
st

 p
ro

ce
du

re
 o

f A
ST

M
 D

-
15

57
 T

es
t 

M
et

ho
d.

  
Th

e 
co

nt
ra

ct
or

 s
ho

ul
d 

be
 r

eq
ui

re
d 

to
 p

er
fo

rm
 p

ro
pe

r 
qu

al
ity

 c
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 t
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 b
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pr
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l b

el
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 w
at
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co
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t o
f 
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ng
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 g

ra
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7 
gr
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io
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 o
r 

lo
ca

lly
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e 
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B

 F
in

e 
gr

av
el

, a
nd

 sh
ou

ld
 b

e 
w

ra
pp

ed
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 a
 n

on
-w

ov
en

 fi
lte

r f
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ric
. 

Te
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 c
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lo
pe

 in
 th

e 
on

-s
ite

 s
oi

ls
 s

ho
ul

d 
no

t e
xc

ee
d 

to
 a

 s
lo

pe
 r

at
io

 o
f 

1.
5H

:1
V

 (
1.

5 
H

or
iz

on
ta

l t
o 

1 
V

er
tic

al
). 

 B
ot

h 
te

m
po

ra
ry

 a
nd

 p
er

m
an

en
t s

lo
pe

 f
ac

es
 s

ho
ul

d 
be

 c
ov

er
ed

 o
r 

pr
ot

ec
te

d 
by

 s
ui

ta
bl

e 
er

os
io

n 
co

nt
ro

l m
at

tin
g 

or
 m

et
ho

ds
 to

 m
in

im
iz

e 
er

os
io

n 
da

m
ag

es
 a

nd
 

re
du

ce
 th

e 
po

te
nt

ia
l o

f s
lo

pe
 u

nr
av

el
in

g 
an

d 
in

st
ab

ili
ty

.

A
ny

 w
at

er
 t

ha
t 

co
lle

ct
s 

in
 o

pe
n 

ex
ca

va
tio

ns
 s

ho
ul

d 
be

 p
um

pe
d 

ou
t 

im
m

ed
ia

te
ly

 t
o 

av
oi

d 
so

fte
ni

ng
 o

f 
fo

un
da

tio
ns

 s
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.  
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 r
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om
m

en
de

d 
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 th

e 
fin
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ro
un

d 
su
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e 
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 th
e 

pr
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 s
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ct
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 b

e 
gr
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 t
o 

pr
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e 
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e 
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w
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m
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 s
tru

ct
ur
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n 

ca
se

s 
w

he
re

 th
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ot
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le
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de
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at
e 

m
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su
re
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ou
ld

 b
e 

pr
ov
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ed

 to
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 p
on

di
ng

 a
nd

 
qu
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kl
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dr

ai
n 
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 st
or

m
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at
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 m
ay

 c
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le
ct
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un
d 
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e 

pr
op
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ed
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un
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at
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t a
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m

at
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y 
4.

5 
fe

et
 b

el
ow

 th
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ex
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tin
g 
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e 
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 b

e 
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 p
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 b
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al
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 d
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at
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l 
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 c
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tro
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an
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n 
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er
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g 
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 d
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s p
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 m
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 c
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, b
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 o
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w
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 b
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pr
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 f
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 b
e 
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 d
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n 
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 b
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 m
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 m
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 b
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 p
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 p
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 f
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w
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g 
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 b
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 d
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g 

de
si

gn
. 

 W
e 

es
tim

at
e 

th
at

 t
he

 s
et

tle
m

en
ts

 o
f 

th
e 

fo
ot

in
g 

fo
un

da
tio

ns
 

sh
ou

ld
 b

e 
le

ss
 th

an
 o

ne
 (1

) i
nc

h 
to

ta
l a

nd
 o

ne
 h

al
f (

1/
2)

 o
f a

n 
in

ch
 d

iff
er

en
tia

l b
as

ed
 o

n 
th

e 
re

co
m

m
en

de
d 

al
lo

w
ab

le
 b

ea
rin

g 
pr

es
su

re
. 

4.
3 

A
E

R
O

B
IC

 T
R

E
A

TM
E

N
T 

U
N

IT
S

It 
is

 o
ur

 u
nd

er
st

an
di

ng
 th

at
 th

e 
pr

op
os

ed
 w

as
te

w
at

er
 tr

ea
tm

en
t s

ys
te

m
 w

ill
 in

cl
ud

e 
th

re
e 

(3
) 

ae
ro

bi
c 

tre
at

m
en

t u
ni

ts
, a

nd
 th

at
 e

ac
h 

un
it 

w
ill

 c
on

si
st

 o
f a

n 
ap

pr
ox

im
at

el
y 

te
n 

(1
0)

 fo
ot

 a
nd

 
fo

ur
 (

4)
 i

nc
he

s 
in

 d
ia

m
et

er
 a

nd
 4

8-
fo

ot
 l

on
g 

fib
er

gl
as

s 
ta

nk
 w

ith
 a

 t
re

at
m

en
t 

ca
pa

ci
ty

 o
f 

15
,0

00
 g

al
lo

ns
 to

 b
e 

co
ns

tru
ct

ed
 u

nd
er

gr
ou

nd
.  

Th
e 

re
qu

ire
d 

w
as

te
w

at
er

 ta
nk

 e
xc

av
at

io
n 

is
 

an
tic

ip
at

ed
 to

 e
nc

ou
nt

er
 p

rim
ar

ily
 f

ill
s, 

flo
w

in
g 

sa
nd

 a
nd

 g
ro

un
dw

at
er

 b
as

ed
 o

n 
th

e 
su

bs
oi

l 
co

nd
iti

on
s e

nc
ou

nt
er

ed
 in

 B
or

in
g 

B
-2

. 



Yo
gi

Kw
on

g 
En

gi
ne

er
s, 

LL
C

�  
 

 
FI

N
A

L 
SU

B
M

IT
TA

L
9

�
(1

10
07

) F
in

al
 G

eo
te

ch
ni

ca
l R

ep
or

t K
ua

lo
a 

R
eg

io
na

l P
ar

k 

�A
cc

or
di

ng
 to

 th
e 

av
ai

la
bl

e 
pr

od
uc

t s
pe

ci
fic

at
io

ns
, w

e 
un

de
rs

ta
nd

 th
at

 e
ac

h 
ta

nk
 is

 re
qu

ire
d 

to
 

be
 a

nc
ho

re
d 

w
ith

 e
ith

er
 p

re
fa

br
ic

at
ed

 d
ea

dm
an

 o
r a

n 
an

ch
or

 sl
ab

 u
si

ng
 a

t l
ea

st
 e

ig
ht

 (8
) h

ol
d-

do
w

n 
st

ra
ps

.  
Fa

ilu
re

 to
 a

nc
ho

r t
he

 ta
nk

 m
ay

 c
au

se
 ta

nk
 fa

ilu
re

 d
ue

 to
 b

uo
ya

nc
y 

fo
rc

es
 fr

om
 

th
e 

un
de

rly
in

g 
gr

ou
nd

w
at

er
 ta

bl
e 

th
at

 m
ay

 f
lu

ct
ua

te
 w

ith
 th

e 
oc

ea
n 

tid
es

 in
 K

an
eo

he
 B

ay
.  

Th
e 

ta
nk

 w
ill

 a
ls

o 
ne

ed
 to

 b
e 

in
st

al
le

d 
on

 a
 m

in
im

um
 1

2-
in

ch
 th

ic
k 

be
dd

in
g 

la
ye

r a
bo

ve
 th

e 
co

nc
re

te
 a

nc
ho

r s
la

b 
pe

r t
he

 m
an

uf
ac

tu
re

r’
s r

ec
om

m
en

da
tio

n.
  

W
e 

al
so

 u
nd

er
st

an
d 

th
at

, d
ue

 to
 th

e 
si

gn
ifi

ca
nt

 si
ze

 o
f t

he
 ta

nk
s, 

it 
w

ill
 b

e 
de

si
re

d 
to

 p
la

ce
 th

e 
ta

nk
s w

ith
 o

nl
y 

ha
lf 

he
ig

ht
 o

r a
bo

ut
 fi

ve
 (5

) f
ee

t i
n 

he
ig

ht
 o

f t
he

 ta
nk

s t
o 

be
 e

xp
os

ed
, a

nd
 th

at
 

th
e 

ex
po

se
d 

ta
nk

 s
ec

tio
ns

 w
ill

 b
e 

co
ve

re
d 

in
 o

rd
er

 to
 p

ro
te

ct
 a

nd
 re

du
ce

 th
e 

vi
su

al
 im

pa
ct

 o
f 

th
e 

w
as

te
w

at
er

 tr
ea

tm
en

t u
ni

ts
.  

To
 a

ch
ie

ve
 a

nd
 c

om
pl

y 
w

ith
 th

e 
an

ch
or

in
g 

re
qu

ire
m

en
ts

 o
f t

he
 ta

nk
 m

an
uf

ac
tu

re
r, 

w
e 

be
lie

ve
 

th
at

 a
t a

 m
in

im
um

 e
ac

h 
ta

nk
 s

ho
ul

d 
be

 b
ea

rin
g 

on
 a

nd
 s

tru
ct

ur
al

ly
 ti

ed
 to

 a
 m

in
im

um
 e

ig
ht

 
(8

) i
nc

h 
th

ic
k 

co
nc

re
te

 a
nc

ho
r s

la
b 

at
 a

pp
ro

xi
m

at
el

y 
se

ve
n 

(7
) f

ee
t b

el
ow

 th
e 

ex
is

tin
g 

gr
ou

nd
 

su
rf

ac
e 

as
 

sh
ow

n 
in

 
th

e 
W

as
te

w
at

er
 

Ta
nk

 
Fo

un
da

tio
n 

an
d 

C
ov

er
 

G
eo

te
ch

ni
ca

l 
R

ec
om

m
en

da
tio

ns
, 

Fi
gu

re
 6

. 
 T

he
 p

re
lim

in
ar

y 
pr

op
os

ed
 e

xc
av

at
io

n 
an

d 
ta

nk
 p

la
ce

m
en

t 
co

nc
ep

t w
ill

 r
eq

ui
re

 a
 m

in
im

al
 e

m
be

dm
en

t o
f 

sl
ig

ht
ly

 o
ve

r 
tw

o 
(2

) 
fe

et
 in

to
 th

e 
un

de
rly

in
g 

cu
ltu

ra
lly

 se
ns

iti
ve

 b
ea

ch
 d

ep
os

it 
la

ye
r. 

 

B
as

ed
 o

n 
th

e 
m

an
uf

ac
tu

re
r’

s r
eq

ui
re

m
en

ts
, t

he
 c

on
cr

et
e 

an
ch

or
 sl

ab
 sh

ou
ld

 b
e 

at
 le

as
t 1

3 
fe

et
 

in
 w

id
th

, a
nd

 e
xt

en
d 

at
 le

as
t 1

8 
in

ch
es

 b
ey

on
d 

bo
th

 s
id

es
 o

f t
he

 ta
nk

.  
D

ue
 to

 th
e 

an
tic

ip
at

ed
 

pr
es

en
ce

 o
f 

gr
ou

nd
w

at
er

 in
 th

e 
ex

ca
va

tio
n,

 f
ro

m
 a

 g
eo

te
ch

ni
ca

l s
ta

nd
po

in
t l

oc
al

ly
 a

va
ila

bl
e 

3B
 F

in
e 

ag
gr

eg
at

es
 o

r 
A

ST
M

 C
-3

3 
Si

ze
 N

o.
 6

7 
ag

gr
eg

at
es

 c
an

 b
e 

us
ed

 a
s 

th
e 

be
dd

in
g 

m
at

er
ia

l. 
 T

he
 s

el
f 

co
m

pa
ct

in
g 

be
dd

in
g 

m
at

er
ia

l s
ho

ul
d 

be
 e

xt
en

de
d 

to
 a

 m
in

im
um

 o
f 

th
re

e 
(3

) 
fe

et
 a

bo
ve

 th
e 

co
nc

re
te

 s
la

b,
 a

nd
 w

ra
pp

ed
 in

 a
 s

ui
ta

bl
e 

ge
o-

te
xt

ile
 f

ab
ric

 s
uc

h 
as

 M
ira

fi 
18

0N
 o

r 
eq

ui
va

le
nt

.  
Th

e 
C

on
tra

ct
or

 s
ho

ul
d 

ve
rif

y 
w

ith
 th

e 
ta

nk
 m

an
uf

ac
tu

re
r 

on
 b

ed
di

ng
 

m
at

er
ia

l r
eq

ui
re

m
en

ts
, t

he
 m

or
e 

st
rin

ge
nt

 w
ill

 a
pp

ly
. 

Th
e 

on
-s

ite
 s

ilt
 w

ith
 s

an
d 

an
d 

gr
av

el
, a

nd
/o

r i
m

po
rte

d 
no

n-
ex

pa
ns

iv
e 

gr
an

ul
ar

 s
el

ec
t b

or
ro

w
 

m
at

er
ia

l c
an

 b
e 

us
ed

 a
s 

co
ve

r o
r l

an
ds

ca
pi

ng
 fi

ll 
fo

r t
he

 ta
nk

 g
ro

un
d 

co
ve

r. 
 A

cc
or

di
ng

 to
 th

e 
ta

nk
 m

an
uf

ac
tu

re
r, 

m
in

im
um

 2
 f

ee
t 

of
 f

ill
 s

ho
ul

d 
co

ve
r 

th
e 

w
as

te
w

at
er

 t
an

ks
. 

 W
e 

re
co

m
m

en
d 

us
in

g 
th

e 
m

in
im

um
 r

eq
ui

re
d 

co
ve

r 
in

 o
rd

er
 t

o 
re

du
ce

 t
he

 t
ot

al
 l

oa
di

ng
 o

n 
th

e 
ta

nk
 fo

un
da

tio
ns

.

It 
is

 o
ur

 o
pi

ni
on

 th
at

 a
n 

al
lo

w
ab

le
 b

ea
rin

g 
pr

es
su

re
 o

f u
p 

to
 1

,5
00

 p
sf

 m
ay

 b
e 

us
ed

 fo
r d

es
ig

n 
of

 th
e 

co
nc

re
te

 a
nc

ho
r 

sl
ab

s. 
 A

 o
ne

 th
ird

 (
1/

3)
 in

cr
ea

se
 in

 th
e 

al
lo

w
ab

le
 b

ea
rin

g 
ca

pa
ci

ty
 

m
ay

 b
e 

us
ed

 f
or

 d
es

ig
n 

w
he

n 
tra

ns
ie

nt
 l

oa
ds

 s
uc

h 
as

 s
ei

sm
ic

 f
or

ce
s 

ar
e 

co
ns

id
er

ed
.  

Th
e 

co
nc

re
te

 a
nc

ho
r 

sl
ab

 s
ub

gr
ad

e 
sh

ou
ld

 b
e 

pr
op

er
ly

 p
ro

of
 r

ol
le

d 
a 

m
in

im
um

 o
f 

no
t l

es
s 

th
an

 
th

re
e 

(3
) p

as
se

s b
y 

a 
he

av
y 

co
m

pa
ct

io
n 

ro
lle

r. 

D
ue

 to
 th

e 
gr

an
ul

ar
 n

at
ur

e 
of

 th
e 

un
de

rly
in

g 
su

bs
oi

ls
, i

t i
s b

el
ie

ve
 th

at
 a

 si
gn

ifi
ca

nt
 p

or
tio

n 
of

 
th

e 
gr

ou
nd

 s
et

tle
m

en
ts

 u
nd

er
 th

e 
lo

ad
in

g 
of

 th
e 

ta
nk

 e
xc

av
at

io
n 

ba
ck

fil
l a

nd
 c

ov
er

 w
ill

 o
cc

ur
 

du
rin

g 
co

ns
tru

ct
io

n.
  W

e 
es

tim
at

e 
th

at
 th

e 
re

m
ai

ni
ng

 to
ta

l a
nd

 d
iff

er
en

tia
l s

et
tle

m
en

ts
 o

f t
he

 

Yo
gi

Kw
on

g 
En

gi
ne

er
s, 

LL
C

�  
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N
A

L 
SU

B
M
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TA

L
10

�
(1

10
07

) F
in

al
 G

eo
te

ch
ni

ca
l R

ep
or

t K
ua

lo
a 

R
eg

io
na

l P
ar

k 

�ae
ro

bi
c 

tre
at

m
en

t t
an

ks
 b

ea
rin

g 
on

 th
e 

be
dd

in
g 

m
at

er
ia

l a
nd

 th
e 

an
ch

or
 s

la
bs

 s
ho

ul
d 

be
 le

ss
 

th
an

 o
ne

 (
1)

 in
ch

 to
ta

l a
nd

 o
ne

 h
al

f 
(1

/2
) 

of
 a

n 
in

ch
 d

iff
er

en
tia

l d
ur

in
g 

op
er

at
io

ns
 b

as
ed

 o
n 

th
e 

re
co

m
m

en
de

d 
m

od
er

at
e 

al
lo

w
ab

le
 b

ea
rin

g 
pr

es
su

re
s. 

Fr
om

 a
 g

eo
te

ch
ni

ca
l s

ta
nd

po
in

t t
he

 ta
nk

 g
ro

un
d 

co
ve

r f
ill

 m
at

er
ia

ls
 sh

ou
ld

 b
e 

pl
ac

ed
 in

 lo
os

e 
lif

ts
 n

ot
 e

xc
ee

di
ng

 e
ig

ht
 (

8)
 in

ch
es

 in
 th

ic
kn

es
s, 

an
d 

re
-c

om
pa

ct
ed

 o
r 

co
m

pa
ct

ed
 to

 a
t l

ea
st

 
90

%
 o

f m
ax

im
um

 d
ry

 d
en

si
ty

 p
er

 A
ST

M
 D

-1
55

7.
  T

he
 c

on
cr

et
e 

an
ch

or
 sl

ab
 su

bg
ra

de
 sh

ou
ld

 
be

 p
ro

pe
rly

 p
ro

of
 ro

lle
d 

a 
m

in
im

um
 o

f n
ot

 le
ss

 th
an

 th
re

e 
(3

) p
as

se
s 

by
 a

 h
ea

vy
 c

om
pa

ct
io

n 
ro

lle
r. 

 T
he

 C
on

tra
ct

or
 s

ho
ul

d 
al

so
 v

er
ify

 w
ith

 th
e 

ta
nk

 m
an

uf
ac

tu
re

r o
n 

th
e 

ty
pe

 o
f c

ov
er

 fi
ll 

an
d 

co
m

pa
ct

io
n 

m
et

ho
ds

 s
ho

ul
d 

be
 u

se
d 

w
ith

in
 o

ne
-f

oo
t o

f t
he

 ta
nk

.  
C

ov
er

 fi
ll 

co
m

pa
ct

io
n 

sh
ou

ld
 n

ot
 a

dv
er

se
ly

 im
pa

ct
 th

e 
ta

nk
. 

Fi
ll 

sl
op

es
 o

n 
th

e 
gr

ou
nd

 c
ov

er
 a

ro
un

d 
th

e 
ta

nk
s 

sh
ou

ld
 b

e 
co

ns
tru

ct
ed

 w
ith

 a
 m

ax
im

um
 

sl
op

e 
ra

tio
 o

f 
3H

:1
V

 a
s 

sh
ow

n 
in

 F
ig

ur
e 

6.
  

Th
e 

co
ve

r 
fil

l s
lo

pe
 s

ho
ul

d 
be

 o
ve

r-
fil

le
d 

an
d 

tri
m

 to
 th

e 
fin

al
 fi

ni
sh

 g
ra

de
.  

Th
e 

te
m

po
ra

ry
 c

ut
 s

lo
pe

s 
on

 a
ll 

si
de

s 
of

 th
e 

ta
nk

 e
xc

av
at

io
n 

is
 

th
e 

C
on

tra
ct

or
’s

 
re

sp
on

si
bi

lit
y 

an
d 

sh
ou

ld
 

co
nf

or
m

 
w

ith
 

O
SH

A
 

re
qu

ire
m

en
ts

 
an

d 
re

co
m

m
en

da
tio

ns
 b

y 
th

e 
C

on
tra

ct
or

 re
ta

in
ed

 E
ng

in
ee

rs
. 

4.
4 

E
LE

V
A

TE
D

M
O

U
N

D
(D

IS
P

O
S

A
L 

S
Y

S
TE

M
)

B
as

ed
 o

n 
an

 e
m

ai
l p

ro
vi

de
d 

by
 K

JC
, d

at
ed

 M
ar

ch
 1

2,
 2

01
2,

 w
e 

un
de

rs
ta

nd
 th

at
 th

e 
pr

op
os

ed
 

di
sp

os
al

 s
ys

te
m

 w
ill

 i
nc

lu
de

 a
n 

el
ev

at
ed

 m
ou

nd
 c

on
st

ru
ct

ed
 o

f 
pl

as
tic

 p
an

el
s 

or
 l

ea
ch

in
g 

ch
am

be
rs

 l
ai

d 
ov

er
 a

nd
 s

ur
ro

un
de

d 
by

 a
 g

ra
nu

la
r 

m
at

er
ia

l, 
an

d 
be

ar
in

g 
on

 t
he

 e
xi

st
in

g 
gr

ou
nd

 su
rf

ac
e.

  A
 d

et
ai

l o
f t

he
 e

le
va

te
d 

m
ou

nd
 Y

K
E 

re
vi

ew
ed

 is
 p

re
se

nt
ed

 in
 F

ig
ur

e 
7.

  D
ue

 
to

 th
e 

pr
es

en
ce

 o
f 

el
as

tic
 s

ilt
s 

on
 th

e 
ex

is
tin

g 
gr

ou
nd

 s
ur

fa
ce

 a
s 

en
co

un
te

re
d 

in
 b

or
in

g 
B

-2
, 

w
e 

be
lie

ve
 it

 is
 p

ru
de

nt
 th

at
 a

n 
in

fil
tra

tio
n 

ra
te

 o
f t

he
 e

xi
st

in
g 

gr
ou

nd
 s

ur
fa

ce
 b

e 
de

te
rm

in
ed

 
in

 o
rd

er
 to

 a
ss

ur
e 

th
at

 th
e 

sy
st

em
 su

bg
ra

de
 c

an
 p

ro
vi

de
 th

e 
re

qu
ire

d 
lo

ng
 te

rm
 a

bs
or

pt
io

n.
  

Fr
om

 a
 g

eo
te

ch
ni

ca
l 

st
an

dp
oi

nt
, l

oc
al

ly
 a

va
ila

bl
e 

3B
 F

in
e 

ag
gr

eg
at

es
 o

r 
A

ST
M

 C
-3

3 
Si

ze
 

N
o.

 6
7 

ag
gr

eg
at

es
 c

an
 b

e 
us

ed
 a

s 
th

e 
be

dd
in

g 
m

at
er

ia
l. 

 B
ed

di
ng

 m
at

er
ia

ls
 a

nd
 c

ov
er

 f
ill

 
sh

ou
ld

 c
on

fo
rm

 t
o 

th
e 

m
an

uf
ac

tu
re

r’
s 

re
co

m
m

en
da

tio
n.

  
Th

e 
se

lf 
co

m
pa

ct
in

g 
gr

an
ul

ar
 

m
at

er
ia

l s
ho

ul
d 

be
 w

ra
pp

ed
 in

 a
 su

ita
bl

e 
ge

o-
te

xt
ile

 fa
br

ic
 su

ch
 a

s M
ira

fi 
18

0N
 o

r e
qu

iv
al

en
t.

Th
e 

le
ac

hi
ng

 c
ha

m
be

rs
 a

nd
 g

ra
nu

la
r 

m
at

er
ia

l w
ill

 b
e 

co
ve

re
d 

by
 a

 m
in

im
um

 c
ov

er
 o

f 
th

re
e 

(3
) f

ee
t o

f c
om

pa
ct

ed
 fi

ll 
in

 c
om

pl
ia

nc
e 

of
 m

an
uf

ac
tu

re
r’

s 
re

co
m

m
en

da
tio

ns
.  

Fi
ll 

sl
op

es
 o

n 
th

e 
gr

ou
nd

 c
ov

er
 a

ro
un

d 
th

e 
el

ev
at

ed
 m

ou
nd

 s
ho

ul
d 

be
 c

on
st

ru
ct

ed
 w

ith
 a

 m
ax

im
um

 s
lo

pe
 

ra
tio

 o
f 4

H
:1

V
 a

s s
ho

w
n 

in
 F

ig
ur

e 
7.

  W
e 

re
co

m
m

en
d 

us
in

g 
th

e 
m

in
im

um
 re

qu
ire

d 
co

ve
r a

nd
 

a 
lig

ht
 w

ei
gh

t i
m

po
rte

d 
no

n-
ex

pa
ns

iv
e 

m
at

er
ia

l i
n 

or
de

r 
to

 r
ed

uc
e 

lo
ad

in
g 

on
 th

e 
el

ev
at

ed
 

m
ou

nd
 s

ub
gr

ad
e.

  
To

p 
so

il 
ov

er
 th

e 
co

ve
r 

fil
l s

ho
ul

d 
be

 in
 c

on
fo

rm
an

ce
 w

ith
 th

e 
pl

an
s 

an
d 

sp
ec

ifi
ca

tio
ns

. 

B
as

ed
 o

n 
th

e 
gr

an
ul

ar
 n

at
ur

e 
of

 th
e 

un
de

rly
in

g 
su

bs
oi

ls
, w

e 
be

lie
ve

 th
at

 a
 s

ig
ni

fic
an

t p
or

tio
n 

of
 th

e 
gr

ou
nd

 se
ttl

em
en

ts
 u

nd
er

 th
e 

lo
ad

in
g 

of
 th

e 
el

ev
at

ed
 m

ou
nd

 d
is

po
sa

l s
ys

te
m

 w
ill

 o
cc

ur
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�du
rin

g 
co

ns
tru

ct
io

n.
  

W
e 

es
tim

at
e 

th
at

 p
os

t 
co

ns
tru

ct
io

n 
to

ta
l 

an
d 

di
ff

er
en

tia
l 

se
ttl

em
en

ts
 

sh
ou

ld
 b

e 
le

ss
 th

an
 o

ne
 (1

) i
nc

h 
to

ta
l a

nd
 o

ne
 h

al
f (

1/
2)

 o
f a

n 
in

ch
 d

iff
er

en
tia

l. 

4.
5 

B
U

IL
D

IN
G

S
LA

B
S
-O

N
-G

R
A

D
E

B
as

ed
 o

n 
th

e 
ne

ar
 s

ur
fa

ce
 s

ub
so

il 
co

nd
iti

on
s 

in
 B

or
in

g 
B

-1
, w

e 
be

lie
ve

 th
at

 c
on

cr
et

e 
sl

ab
s 

be
ar

in
g 

on
 th

e 
su

rf
ac

e 
fil

l m
at

er
ia

l a
t g

ra
de

 m
ay

 b
e 

us
ed

 a
t t

he
 p

ro
po

se
d 

ba
th

ho
us

e.
   

If
 a

 c
ap

ill
ar

y 
w

at
er

 b
re

ak
 la

ye
r 

an
d 

a 
ba

sa
lti

c 
te

rm
ite

 b
ar

rie
r 

ar
e 

re
qu

ire
d,

 it
 is

 o
ur

 o
pi

ni
on

 
th

at
 fo

ur
 (4

) i
nc

he
s o

f b
as

al
tic

 te
rm

ite
 b

ar
rie

r a
nd

 si
x 

(6
) i

nc
he

s o
f #

3B
 F

in
e 

gr
av

el
 o

r A
ST

M
 

C
 3

3 
N

o.
 6

7 
ag

gr
eg

at
es

 sh
ou

ld
 b

e 
pr

ov
id

ed
 b

el
ow

 th
e 

pr
op

os
ed

 sl
ab

s o
n 

gr
ad

e.
 

A
fte

r s
ca

rif
ic

at
io

n,
 th

e 
sl

ab
 s

ub
gr

ad
e 

sh
ou

ld
 b

e 
re

-c
om

pa
ct

ed
 to

 a
t l

ea
st

 9
5%

 m
ax

im
um

 d
ry

 
de

ns
ity

 p
er

 A
ST

M
 D

-1
55

7 
Te

st
 M

et
ho

d.
  A

ny
 u

ns
ui

ta
bl

e 
m

at
er

ia
ls

 e
nc

ou
nt

er
ed

 a
t o

r b
el

ow
 

th
e 

sl
ab

 s
ub

gr
ad

e 
sh

ou
ld

 b
e 

re
m

ov
ed

 a
nd

 r
ep

la
ce

d 
w

ith
 a

 s
ui

ta
bl

e 
ba

ck
fil

l m
at

er
ia

l, 
su

ch
 a

s 
th

e 
im

po
rte

d 
no

n-
ex

pa
ns

iv
e 

gr
an

ul
ar

 s
el

ec
t b

or
ro

w
 m

at
er

ia
l, 

co
m

pa
ct

ed
 to

 n
o 

le
ss

 th
an

 9
5%

 
of

 it
s m

ax
im

um
 d

ry
 d

en
si

ty
 p

er
 th

e 
la

te
st

 p
ro

ce
du

re
 o

f A
ST

M
 D

-1
55

7 
Te

st
 M

et
ho

d.
 

4.
6 

L A
TE

R
A

L 
E

A
R

TH
P

R
E

S
S

U
R

E
S

B
as

ed
 o

n 
th

e 
ge

ne
ra

lly
 g

ra
nu

la
r 

su
bs

oi
l 

co
nd

iti
on

s 
en

co
un

te
re

d 
in

 t
he

 t
w

o 
(2

) 
ex

pl
or

at
or

y 
bo

rin
gs

, w
e 

be
lie

ve
 th

at
 a

n 
at

 re
st

 e
ar

th
 p

re
ss

ur
e 

of
 6

0 
po

un
ds

 p
er

 sq
ua

re
 fo

ot
 (p

er
 fo

ot
 le

ng
th

 
of

 w
al

l) 
m

ay
 b

e 
us

ed
 to

 v
er

ify
 th

e 
de

si
gn

 o
f 

be
lo

w
 g

ra
de

 s
tru

ct
ur

es
 to

 b
e 

em
be

dd
ed

 b
el

ow
 

gr
ou

nd
.  

Fu
ll 

hy
dr

os
ta

tic
 p

re
ss

ur
e 

sh
ou

ld
 b

e 
co

ns
id

er
ed

 to
 +

3 
fe

et
 M

SL
. 

4.
7 

L I
Q

U
E

FA
C

TI
O

N
 P

O
TE

N
TI

A
L

A
N

D
S

E
IS

M
IC

 D
E

S
IG

N
 C

O
N

S
ID

E
R

A
TI

O
N

S
 

Li
qu

ef
ac

tio
n 

is
 a

 p
he

no
m

en
on

 in
 w

hi
ch

 a
 s

oi
l l

os
es

 a
 s

ub
st

an
tia

l a
m

ou
nt

 o
f 

sh
ea

r 
st

re
ng

th
 

du
e 

to
 t

he
 b

ui
ld

-u
p 

of
 e

xc
es

s 
po

re
-w

at
er

 p
re

ss
ur

e,
 w

hi
ch

 i
s 

m
os

t 
co

m
m

on
ly

 g
en

er
at

ed
 b

y 
st

ro
ng

 e
ar

th
qu

ak
e 

gr
ou

nd
 s

ha
ki

ng
.  

Li
qu

ef
ac

tio
n 

ca
n 

al
so

 o
cc

ur
 a

s 
a 

re
su

lt 
of

 c
yc

lic
 lo

ad
in

g 
co

nd
iti

on
s 

ge
ne

ra
te

d 
by

 v
ib

ra
to

ry
 c

on
st

ru
ct

io
n 

eq
ui

pm
en

t. 
 In

 g
en

er
al

, s
oi

ls
 m

os
t s

us
ce

pt
ib

le
 

to
 li

qu
ef

ac
tio

n 
ar

e 
sa

tu
ra

te
d,

 lo
os

e,
 u

ni
fo

rm
ly

 g
ra

de
d,

 fi
ne

-g
ra

in
ed

 s
an

ds
 c

on
ta

in
in

g 
lit

tle
 o

r 
no

 fi
ne

s. 

B
ec

au
se

 t
he

 p
ro

je
ct

 s
ite

 a
t 

K
ua

lo
a 

R
eg

io
na

l 
Pa

rk
 i

s 
un

de
rla

in
 b

y 
ve

ry
 l

oo
se

 t
o 

lo
os

e 
si

lty
 

sa
nd

s 
an

d 
gr

av
el

s 
(m

ai
nl

y 
be

ac
h 

an
d 

la
go

on
al

 d
ep

os
its

) u
nd

er
 a

 h
ig

h 
gr

ou
nd

w
at

er
 ta

bl
e,

 w
e 

be
lie

ve
 th

at
 th

e 
on

si
te

 d
ep

os
its

 m
ay

 h
av

e 
a 

hi
gh

 li
qu

ef
ac

tio
n 

po
te

nt
ia

l u
nd

er
 g

ro
un

d 
sh

ak
in

g 
co

nd
iti

on
s d

ur
in

g 
a 

m
aj

or
 e

ar
th

qu
ak

e 
or

 in
du

ce
d 

by
 c

on
st

ru
ct

io
n 

eq
ui

pm
en

t s
uc

h 
as

 v
ib

ra
to

ry
 

ha
m

m
er

s a
nd

 v
ib

ra
to

ry
 c

om
pa

ct
io

n 
ro

lle
rs

. 

A
 d

et
ai

le
d 

an
al

ys
is

 o
f 

th
e 

liq
ue

fa
ct

io
n 

po
te

nt
ia

l 
of

 t
he

 p
ro

je
ct

 s
ite

 w
ou

ld
 h

av
e 

re
qu

ire
d 

a 
m

or
e 

el
ab

or
at

e 
fie

ld
 e

xp
lo

ra
tio

n 
pr

og
ra

m
 in

cl
ud

in
g 

th
e 

dr
ill

in
g 

an
d 

sa
m

pl
in

g 
of

 d
ee

p 
bo

rin
gs

 
to

 a
bo

ut
 1

00
 fe

et
 b

el
ow

 th
e 

ex
is

tin
g 

gr
ad

e.
  S

uc
h 

an
 a

na
ly

si
s 

is
 b

ey
on

d 
th

e 
sc

op
e 

of
 w

or
k 

fo
r 

th
is

 g
eo

te
ch

ni
ca

l e
xp

lo
ra

tio
n 

an
d 

fo
un

da
tio

n 
ev

al
ua

tio
n.
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�4.
8 

U
TI

LI
TY

 T
R

E
N

C
H

 P
A

V
E

M
E

N
T 

R
E

S
TO

R
A

TI
O

N

It 
is

 o
ur

 u
nd

er
st

an
di

ng
 t

ha
t 

th
is

 R
ec

on
st

ru
ct

 P
ar

k 
W

as
te

w
at

er
 S

ys
te

m
s 

pr
oj

ec
t 

at
 K

ua
lo

a 
R

eg
io

na
l 

Pa
rk

 w
ill

 i
nc

lu
de

 t
he

 i
ns

ta
lla

tio
n 

of
 n

ew
 u

nd
er

gr
ou

nd
 u

til
iti

es
 w

ith
in

 t
he

 p
ro

je
ct

 
si

te
.  

W
he

re
 th

e 
ne

w
 u

til
ity

 tr
en

ch
es

 w
ill

 b
e 

lo
ca

te
d 

be
lo

w
 p

av
ed

 a
re

as
, w

e 
re

co
m

m
en

d 
th

at
 

th
e 

pa
ve

m
en

t 
re

st
or

at
io

n 
se

ct
io

n 
be

 c
on

st
ru

ct
ed

 t
o 

m
at

ch
 t

he
 e

xi
st

in
g 

ad
ja

ce
nt

 p
av

em
en

t 
se

ct
io

n,
 o

r 
th

e 
fo

llo
w

in
g 

m
in

im
um

 p
av

em
en

t 
se

ct
io

n 
sh

ou
ld

 b
e 

us
ed

, 
pr

ov
id

ed
 t

he
 t

re
nc

h 
ba

ck
fil

l i
s c

om
pa

ct
ed

 in
 c

on
fo

rm
an

ce
 w

ith
 th

e 
pr

oj
ec

t p
la

ns
 a

nd
 sp

ec
ifi

ca
tio

ns
. �

2.
5-

in
ch

 A
sp

ha
lt 

C
on

cr
et

e 
 

6-
in

ch
 B

as
e 

C
ou

rs
e 

 
   

   
(9

5%
 C

om
pa

ct
io

n 
pe

r A
ST

M
 D

-1
55

7)
 

 
8.

5-
in

ch
 M

in
im

um
 T

ot
al

 T
hi

ck
ne

ss
  

(O
ve

r c
om

pa
ct

ed
 tr

en
ch

 b
ac

kf
ill

) 

Th
e 

m
in

im
um

 p
av

em
en

t t
hi

ck
ne

ss
 re

co
m

m
en

da
tio

n 
pr

ov
id

ed
 fo

r u
til

ity
 tr

en
ch

 re
st

or
at

io
n 

is
 

no
t 

de
ve

lo
pe

d 
fo

r 
su

pp
or

t 
of

 f
re

qu
en

t 
he

av
y 

co
ns

tru
ct

io
n 

tra
ff

ic
 o

r 
he

av
y 

co
ns

tru
ct

io
n 

eq
ui

pm
en

t. 
 It

 is
 o

ur
 u

nd
er

st
an

di
ng

 th
at

 th
e 

ut
ili

ty
 tr

en
ch

es
 w

ill
 b

e 
ex

ca
va

te
d 

on
 a

cc
es

s 
ro

ad
s 

an
d 

pa
rk

in
g 

ar
ea

s 
w

ith
in

 th
e 

K
ua

lo
a 

R
eg

io
na

l P
ar

k,
 a

nd
 th

at
 th

es
e 

pa
ve

m
en

t a
re

as
 w

ill
 b

e 
pr

im
ar

ily
 u

se
d 

by
 p

riv
at

el
y 

ow
ne

d 
ve

hi
cl

es
, 

ci
ty

 m
ai

nt
en

an
ce

 t
ru

ck
s, 

oc
ca

si
on

al
 t

ra
sh

 
ve

hi
cl

es
 (o

ne
 a

 w
ee

k)
, a

nd
 o

n 
ra

re
 o

cc
as

io
ns

 b
y 

la
rg

e 
em

er
ge

nc
y 

ve
hi

cl
es

.  
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�5.
0

LI
M

IT
A

TI
O

N
S

Th
e 

ge
ot

ec
hn

ic
al

 re
co

m
m

en
da

tio
ns

 a
nd

 c
on

cl
us

io
ns

 p
re

se
nt

ed
 in

 th
is

 re
po

rt 
ar

e 
ba

se
d 

on
 th

e 
as

su
m

pt
io

n 
th

at
 t

he
 s

co
pe

 o
f 

th
e 

de
si

gn
ed

 a
nd

 c
on

st
ru

ct
ed

 p
ro

je
ct

, 
as

 d
es

cr
ib

ed
, d

oe
s 

no
t 

ch
an

ge
 a

pp
re

ci
ab

ly
 a

nd
 th

at
 s

ig
ni

fic
an

t v
ar

ia
tio

ns
 in

 s
oi

l p
ro

pe
rti

es
 f

ro
m

 th
os

e 
en

co
un

te
re

d 
by

 o
ur

 f
ie

ld
 e

xp
lo

ra
tio

n 
do

 n
ot

 o
cc

ur
. 

 T
he

 b
or

in
gs

 a
re

 w
id

el
y 

sp
ac

ed
; 

th
er

ef
or

e,
 s

om
e 

va
ria

tio
n 

in
 s

oi
l p

ro
pe

rti
es

 b
et

w
ee

n 
th

e 
bo

rin
gs

 is
 li

ke
ly

.  
If

 a
ny

 c
on

di
tio

ns
 n

ot
ab

ly
 d

iff
er

en
t 

fr
om

 th
os

e 
de

sc
rib

ed
 h

er
ei

n 
ar

e 
en

co
un

te
re

d 
du

rin
g 

co
ns

tru
ct

io
n,

 w
e 

sh
ou

ld
 b

e 
im

m
ed

ia
te

ly
 

no
tif

ie
d 

in
 w

rit
in

g.
  

Th
e 

ge
ot

ec
hn

ic
al

 r
ec

om
m

en
da

tio
ns

 p
re

se
nt

ed
 i

n 
th

is
 r

ep
or

t 
w

er
e 

de
ve

lo
pe

d 
as

su
m

in
g 

th
e 

G
eo

te
ch

ni
ca

l E
ng

in
ee

r-
of

-R
ec

or
d 

w
ill

 b
e 

re
ta

in
ed

 to
 o

bs
er

ve
 a

ct
ua

l 
fie

ld
 

co
nd

iti
on

s 
en

co
un

te
re

d 
du

rin
g 

co
ns

tru
ct

io
n 

to
 

ve
rif

y 
th

e 
ap

pl
ic

ab
ili

ty
 

of
 

th
e 

re
co

m
m

en
da

tio
n 

pr
es

en
te

d 
in

 th
is

 re
po

rt,
 a

nd
 to

 re
co

m
m

en
d 

ap
pr

op
ria

te
 c

ha
ng

es
 in

 d
es

ig
n 

or
 

co
ns

tru
ct

io
n 

pr
oc

ed
ur

es
, i

f c
on

di
tio

ns
 d

iff
er

 fr
om

 th
os

e 
de

sc
rib

ed
 h

er
ei

n.
 

Th
is

 r
ep

or
t 

w
as

 p
re

pa
re

d 
fo

r 
us

e 
by

 K
en

ne
dy

/J
en

ks
 C

on
su

lta
nt

s, 
In

c.
 i

n 
ac

co
rd

an
ce

 w
ith

 
ge

ne
ra

lly
 a

cc
ep

te
d 

ge
ot

ec
hn

ic
al

 e
ng

in
ee

rin
g 

pr
in

ci
pl

es
 a

nd
 p

ra
ct

ic
es

. 
 T

he
 g

eo
te

ch
ni

ca
l 

op
in

io
ns

 a
nd

 r
ec

om
m

en
da

tio
ns

 g
iv

en
 i

n 
th

is
 r

ep
or

t 
ar

e 
ba

se
d 

on
 o

ur
 a

na
ly

si
s 

of
 t

he
 d

at
a 

co
lle

ct
ed

 f
or

 t
hi

s 
pr

oj
ec

t. 
 A

dd
iti

on
al

 c
on

cl
us

io
ns

 a
nd

/o
r 

re
co

m
m

en
da

tio
ns

 m
ad

e 
fr

om
 t

he
 

da
ta

 b
y 

ot
he

rs
 a

re
 so

le
ly

 th
ei

r o
w

n 
re

sp
on

si
bi

lit
y.

 

O
ur

 a
na

ly
si

s 
is

 b
as

ed
 o

n 
th

e 
da

ta
 o

bt
ai

ne
d 

fr
om

 th
e 

bo
rin
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Marine Environmental Assessment
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Draft Archaeological Inventory Survey 
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r t
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 p
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 d
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 c
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 p
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 b
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 p
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ra
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 p
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 p
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 m
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ra
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ra
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 p
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 b
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 m
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 f
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 c
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r o
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at
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 c
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r c
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 m
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 c
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 c
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 d
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 c
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 m
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at
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 b
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 l
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 o
f 

th
ei

r 
ch

oi
ce

 t
o 

be
 m

ad
e 

an
on

ym
ou

sl
y 

or
 i

n 
th
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 c
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e 
C

IA
 r
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 f
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February 3, 2009 

KUALOA REGIONAL PARK WASTEWATER SYSTEMS ALTERNATIVES 
COMPARISON OF ALTERNATIVE SOLUTIONS 

February 2009 

 CURRENT SYSTEM ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 

DESCRIPTION OF 
ALTERNATIVE

SOLUTIONS

CONTINUE TO PUMP 
OUT TANKS WITH 
REGULAR SYSTEM 
FAILURES & FINES 

o ILLEGAL CONDITION 
VIOLATES STATE LAW 

o DOH requires a new 
long-term solution. 

o Currently pumping tanks 
3 or 4 times/week. 

o Pumping costs increase 
o Systems undersized 

under DOH standards 

NEW CENTRALIZED WW 
SYSTEM AND NEW 
CENTRALIZED 
COMFORT STATION 

o Close and demolish all 
existing comfort stations 
1, 2, 4 and pavilion. 

NEW CENTRALIZED WWS 
AND COMFORT STATION 
WITH EXISTING 
COMFORT STATIONS 1, 2 
& 4 CONNECTED 

o Same as Alternative1, 
except providing pump 
station at each comfort 
and pavilion with 2-inch 
sewer force main to 
connect to new 
centralized WWS. 

NEW DECENTRALZIED 
WASTEWATER SYSTEM 

o Construct new individual 
wastewater system (aerobic unit 
and leach fields) for each of the 
usable, existing Comfort Stations 
1, 2 and 4 & Pavilion.

o Comfort Stations are old and 
deteriorating.  Built in1960s. 

PARK FUNCTIONS 
AND OPERATION 

Impact by potential spills.  
Have had to shut down 
comfort stations. 

Requires closing down 
portions of the park and 
limiting operations 

Park functions not affected. Park functions not affected. 

CONDITION OF 
INFRASTRUCTURE 

Comfort Stations and 
wastewater system is 35 
years old and failing.   
Will need to be replaced 
within 10 years. 

Install all new facilities. Install new centralized 
facility, can replace 3 
comfort stations in future. 

Connect old comfort stations to 
new wastewater treatment 
system. 

CULTURAL IMPACT 
No effect to subsurface 
remains.  Ongoing cultural 
impact due to improper 
wastewater management, 
creating odors, unsafe 
areas and park closures. 

Impacts would be limited 
to the subsurface area of 
the new centralized 
comfort station.  New 
location would be a less 
sensitive cultural location 

Requires digging a small 
trench for new wastewater 
collection system extending 
over 3,000 ft throughout the 
park.  Sensitive cultural 
areas would be avoided. 

Comfort Station No. 1  
Leach field near archaeologically 
sensitive area.   

Comfort Station No. 2 
Require construction of disposal 
field in new, undisturbed area. 

February 3, 2009 

 CURRENT SYSTEM ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3 

AREA OF 
DISTURBANCE 

None Total area: 31,600 sf for 
Treatment and Disposal   
Least area of disturbance. 

Treatment system (55’ 
x115’).
Elevated mound (180’ x 
140’)

Total area: 31,600 SF for 
Treatment and Disposal 
system  
plus  
3,100 LF of 2-inch SFM, 
install at max. 2 feet depth. 

Over 40,000 SF of Treatment and 
Disposal system disturbance 
3 locations. 

Comfort Station No. 1: 
Expanded treatment to 1,121sf   
Expanded disposal area 11,400 sf  

Comfort Station No. 2: 
New treatment area to 1,961sf   
New disposal area to 10,200 sf  
(Needs to be relocated. Cannot 
use existing area.) 

Comfort Station No. 4 & Pavilion 
Expand treatment area: 3,873 sf   
Expand disposal area: 15,700 sf  

WATER QUALITY 
IMPACT 

Potential for spill greatest. 
On-going subsurface 
disposal via cesspools 
Provides little or no 
removal of nitrogen and 
bacteria in effluent.  
Presently overloaded 
systems fails and effluent 
enters nearshore waters.

Least potential for water 
quality impact with 
disposal field in the 
interior of the park. 

Least potential for water 
quality impact with disposal 
field in the interior of the 
park.  Force mains will be 
concrete jacketed to avoid 
potential of accidental pipe 
breaks. 

Comfort Station No. 2  
Leach field can not be in the same 
place as the existing leach field.  
Needs to be relocated to be 50 
feet from shoreline. 

Comfort Station No. 4 and Pavilion 
Leach field needs to be raised out 
of low-lying area 

COST IMPACTS: 
CONSTRUCTION 
& OPERATIONS 

  Requires additional 
maintenance with pump 
stations. 

REGULATORY 
IMPACTS

Will continue to be in 
violation and fined by 
DOH 

In compliance In compliance In compliance, but may not be in 
future as the shoreline retreats. 

OTHERS 
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