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PREFACE 

This Final [Draft] Environmental Impact Statement (EIS) was prepared pursuant to Chapter 
343, Hawaii Revised Statutes, and Title 11, Chapter 200, Administrative Rules, Department 
of Health, State of Hawaii.  The City and County of Honolulu (City), Department of 
Environmental Services (ENV) proposes to undertake various improvements to the 
wastewater collection, treatment and disposal system in the Kaneohe-Kailua-Kahaluu 
wastewater service area, Koolaupoko District, Oahu.  The primary improvement being 
proposed by the City is the construction of a new force main to supplement an existing 42-
inch diameter force main conveying pre-treated wastewater from the Kaneohe Wastewater 
Pre-Treatment Facility (WWPTF) to the Kailua Regional Wastewater Treatment Plant 
(WWTP).  Completion of this new force main by 2014 is required in a Stipulated Order 
issued by the Environmental Protection Agency (EPA) in May 2007.  While the City 
continues to progress towards initiating construction of the new force main, a potential new 
solution involving the construction of a gravity-flow sewer tunnel is now being considered.  
The primary focus of this [Draft] Final EIS is an assessment of impacts associated with 
these two alternative means of supplementing or replacing the existing 42-inch force main. 
 
The alternative that is in the City’s current Capital Improvement Program (CIP) involves the 
construction of a 2.9 mile long, 36-inch (inside diameter) force main through which 
wastewater would be pumped (as opposed to gravity flow) from the Kaneohe WWPTF to the 
Kailua Regional WWTP.  This proposed pipe, referred to as Force Main No. 2, would 
provide system redundancy such that there will always be a force main available should one 
or the other be taken out of service, whether unexpectedly or by schedule, such as for 
maintenance. 

The new force main would be constructed by one of two options beneath the seafloor of 
Kaneohe Bay, such that planned construction activity would not occur in or over bay waters.  
The first option is by horizontal directional drilling (HDD) staged from the Kaneohe WWPTF 
to the interchange area of Interstate H-3 and Kaneohe Bay Drive, where a secondary 
staging area would be located. 

The other construction option is referred to as a hybrid tunnel method because it involves 
two tunneling methods, including micro-tunneling and long distance tunneling with a tunnel 
boring machine (TBM).  The tunneling operation would be staged from the Kaneohe 
WWPTF and will construct a nine-foot interior diameter tunnel to the same interchange area 
as the HDD option.  The force main would then be placed and secured within the tunnel. 

The previously published Draft EIS stated that [A]although the primary pipe installation 
activity will not occur within the waters of the bay, emergency or contingency work to remove 
unforeseen obstructions or access machinery may be required within temporarily placed 
enclosures in the bay.  Subsequent to the publication of the Draft EIS, the City heard from 
contractors potentially interested in bidding on the proposed Force Main No. 2 project that if 
they could install the required steel sleeve in the initial phase of the HDD operation by 
micro-tunneling, they could avoid using pile driving-type equipment to pound the sleeve into 
place, significantly reducing the noise impact.  Such use of micro-tunneling technology, 
however, may require removal of the cutter head through the seafloor.  The operation would 
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be conducted in the same manner as the contingency or emergency work described in the 
Draft EIS, with similar impacts.  
 
From the interchange area, both options would involve open trench construction and a 
trenchless method such as microtunneling or auger boring under highway ramps to place 
the force main to run along Kaneohe Bay Drive to the Kailua Regional WWTP.  
 
The force main system also includes future construction of a 6.9 million gallon equalization 
facility with pumps, odor control, and pre-treatment equipment at the Kaneohe WWPTF and 
a 2.1 million gallon equalization facility at the Kailua Regional WWTP.  The equalization 
facilities are essentially enclosed wastewater storage reservoirs.  They would store 
wastewater generated during periods of high rainfall when storm infiltration and inflow 
entering the wastewater collection system significantly increases the volume of wastewater 
that needs to be treated. 
 
The alternative to the force main and equalization facilities involves constructing a tunnel up 
to 10 feet (interior diameter) between the two facilities.  The tunnel will be constructed by a 
tunnel boring machine (TBM) that is designed to bore through rock.  The proposed 
alignment was selected to keep the tunnel up to 95 percent within basalt rock.  The TBM 
would be launched from a vertical shaft excavated at the Kailua Regional WWTP and will 
bore uphill toward the Kaneohe WWPTF.   
 
When completed, the floor of the tunnel would begin at a depth of approximately 35 feet 
below sea level at the Kaneohe WWPTF.  It would traverse approximately three miles, 
mostly beneath the Oneawa Hills range, reaching a floor depth of approximately 62 feet 
below sea level at the Kailua Regional WWTP, where the wastewater will be pumped to the 
surface for treatment by a new influent pump station (IPS) constructed in the vertical shaft.  
In addition to conveying wastewater by gravity flow, the tunnel would also serve the same 
storage function offered by the equalization facilities in the force main alternative as 
wastewater volumes increase during periods of high rainfall.  The tunnel alternative would 
allow the existing Kaneohe WWPTF and the existing force main to be taken out of service.   
 
In addition to the two wastewater conveyance and storage alternatives, there are two facility 
improvements proposed at the Kailua Regional WWTP that would be implemented 
regardless of which alternative is selected.  One is the construction of a new headworks 
where the wastewater is received and pre-treated to remove debris and grit.  It would 
replace the existing headworks to improve hydraulic efficiency and odor control.  The other 
is a new sludge dewatering building to replace an aging building that has developed 
structural problems and was not designed to be closed during the loading of dewatered 
sludge onto trucks, an activity which is also a source of odor.  No improvements are 
proposed to the ocean outfall line. 
 
The Department of Environmental Services, the proposing agency, has determined that the 
proposed alternative actions require the preparation of an Environmental Impact Statement. 
 
Subsequent to the publication of the Draft EIS, the City determined that its preferred 
alternative is the gravity tunnel.  This preference is based on the findings of the Draft EIS, a 
preliminary engineering report, comparing construction and operation costs of both 
alternatives and community values expressed through a Core Working Group process.  The 
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City requested EPA and State Department of Health (DOH) to consider a modification to the 
2010 Consent Decree to allow for the tunnel alternative in lieu of the new force main, and 
the EPA and DOH have expressed a willingness to consider this proposal.  Accordingly, the 
City intends to work toward agreement with EPA and DOH on the terms and conditions of a 
2010 Consent Decree modification, and seek court approval of the modification, to provide 
for the tunnel alternative.  If the parties are unable to reach agreement or obtain court 
approval for the tunnel alternative, or if the tunnel alternative becomes infeasible, the City 
will be required to construct the new force main.  This EIS assesses both the force main and 
the tunnel alternative so that either project can proceed based upon this EIS, without the 
need for supplementation.  
 



 Kaneohe/Kailua Wastewater 
Preface Conveyance and Treatment Facilities 

 

P-4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(This page intentionally left blank) 

 

 



Kaneohe/Kailua Wastewater  
Conveyance and Treatment Facilities Summary 

 

S-1 

SUMMARY 
 
Proposing Agency:  City and County of Honolulu  
    Department of Environmental Services 
    1000 Ulu Ohia Street, Suite 308 
    Kapolei, Hawaii  96707 
    Timothy E. Steinberger, P.E., Director 
 
Accepting Authority:  City and County of Honolulu  
    Department of Environmental Services 
    1000 Ulu Ohia Street, Suite 308 
    Kapolei, Hawaii  96707 
    Timothy E. Steinberger, P.E., Director 
 
Location:   Koolaupoko District, Oahu, Hawaii    
 

Tax Map Keys: Alternative 1 – Force Main Route  
4-4-08: 01 
4-4-11: 81  
4-5-30: 01 and 36 

 
Alternative 2 - Tunnel Route  
4-2-15: 09 
4-2-17: 01, 16, 17, 18 and 21 
4-4-1: 14 
4-4-11: 03, 81, 82 and 83 
4-4-12: 01, 02, 64 and 65 
4-4-38:01 
4-5-30:01 and 36 
4-5-31: 76 
4-5-32: 01 
4-5-100: 01, 02, 03, 04 and 52 
4-5-101: 33, 34, 35, 36, 37 and 38 

 
Proposed Action:  Two alternative wastewater conveyance and equalization 

facilities are proposed, one of which will be constructed: 
 

1. Alternative 1 – Construct an approximately 2.9 mile long, 
36-inch diameter force main from the Kaneohe Wastewater 
Pre-Treatment Facility (WWPTF) to the Kailua Regional 
Wastewater Treatment Plant (WWTP) to convey pre-treated 
wastewater.  The force main will traverse beneath the 
seafloor of Kaneohe Bay.  The method of constructing the 
force main has yet to be determined.  Additional 
improvements include a new 6.9-million gallon equalization 
facility at the Kaneohe WWPTF and a new 2.1-million gallon 
equalization facility at the Kailua Regional WWTP to store 
wastewater during periods of high rainfall.  The equalization 
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facilities will each include an associated influent pump 
station, headworks and odor control facility.  

 
2. Alternative 2 – Construct an approximately three mile long, 

10-foot (inside diameter) tunnel from the Kaneohe WWPTF 
to the Kailua Regional WWTP to convey wastewater, and a 
new Influent Pump Station (IPS) to lift the wastewater up to 
the surface WWTP for treatment.  The tunnel will be aligned 
to traverse mostly under the Oneawa Hills range, mauka of 
Kaneohe Bay Drive.   

 
3. Other Treatment-Related Facilities - Regardless of which 

conveyance and storage alternative is selected, two 
improvements at the Kailua Regional WWTP are proposed, 
including a new headworks facility replacing the existing 
headworks and a new dewatering facility to replace the 
existing dewatering building. 

 
 

Parties Consulted  
During the EISPN:     

Federal 
 U.S. Geological Survey 
 U.S. Fish & Wildlife Service 
 U.S. Army Corps of Engineers, Civil Works Branch 
 U.S. Army Corps of Engineers, Regulatory Branch 
 U.S. Navy 
 U.S. Marine Corps 
 National Oceanic and Atmospheric Administration 
 Marine Corps Base Hawaii – Kaneohe Bay 
 
State of Hawaii  
 Department of Business, Economic Development and Tourism 
(DBEDT) 
 Department of Education (DOE) 
  Aikahi Elementary School 
  Puohala Elementary School 
 Department of Health (DOH) 
 DOH, Environmental Management Division 
  DOH, Wastewater Branch   
 DOH, Environmental Health Service Division 
  DOH, Indoor and Radiological Health Branch  
 DOH, Office of Environmental Quality Control 
 Department of Land and Natural Resources (DLNR) 
  DLNR, Land Division   
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Parties Consulted  
During the EISPN 
(Continued): State of Hawaii (continued) 

  DLNR, Engineering Division 
  DLNR, Division of Aquatic Resources  
  DLNR, Division of Forestry & Wildlife 
  DLNR, Historic Preservation Division 
  DLNR, Office of Conservation and Coastal Lands 
  DLNR, Division of State Parks   

     Department of Transportation (DOT) 
  DOT, Highways Division 
 Office of Hawaiian Affairs (OHA) 
 University of Hawaii Environmental Center 
 
City and County of Honolulu 
 Office of the Mayor 
 Honolulu City Council 
 Department of Planning and Permitting 
 Department of Design and Construction  
 Department of Transportation Services  
 Board of Water Supply 
 Police Department 
 Fire Department  
 
Elected Officials 
 Senator Jill Tokuda, District 24 
 Representative Ken Ito, District 48 
 Representative Pono Chong, District 49 
 Representative Cynthia Thielen, District 50  
 Honolulu City Councilmember Ikaika Anderson, District 3 
 
Organizations 
 Kaneohe Neighborhood Board, #30 
 Kailua Neighborhood Board, #31 
 Kaneohe Bay Regional Council 
 Pacific American Foundation (Waikalua Loko Fishpond) 
 Kaneohe Ranch 
 Koolaupoko Hawaiian Civic Club 

 
Parties [to be] Consulted 
During the Draft EIS 
Comment Period:     

Federal  
U.S. Army Corps of Engineers 
U.S. Coast Guard 
U.S. Environmental Protection Agency 
U.S. Fish & Wildlife Service 
U.S. Geological Survey 
U.S. Department of Agriculture,  
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Parties [to be] Consulted 
During the Draft EIS 
Comment Period:  Federal (continued) 

  Natural Resources Conservation Service 
 National Marine Fisheries Service 
 Marine Corps Base Hawaii – Kaneohe Bay 

  
State of Hawaii  
Department of Agriculture 
Department of Accounting & General Services 
Department of Business, Economic Development and Tourism 
(DBEDT) 

  DBEDT, Energy Division 
 DEBDT, Office of Planning 
Department of Defense 
Department of Education (DOE) 
 Aikahi Elementary School 
 Puohala Elementary School 
Department of Hawaiian Home Lands 

    Department of Health (DOH) 
 DOH, Environmental Management Division 
 DOH, Office of Environmental Quality Control 
Department of Human Services 
Department of Labor and Industrial Services 
Department of Land and Natural Resources (DLNR) 
 DLNR, Land Division 
 DLNR, Engineering Division 
 DLNR, Division of Aquatic Resources 
 DLNR, Division of Forestry & Wildlife 
 DLNR, Historic Preservation Division 
 DLNR, Office of Conservation and Coastal Lands 
Department of Transportation (DOT) 
 DOT Highways Division 
Hawaii Housing Finance and Development Corporation 
Office of Hawaiian Affairs (OHA) 
University of Hawaii Environmental Center 
University of Hawaii Hamilton Library 
Hawaii State Public Library 
Kaneohe Public Library 
Kailua Public Library 
Legislative Reference Bureau 
 
City and County of Honolulu  
Office of the Mayor 
Department of Parks and Recreation (DPR) 

DPR, Kaneohe Senior and Community Center 
Department of Planning and Permitting 
Department of Design and Construction 
Department of Community Services 
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Parties [to be] Consulted 
During the Draft EIS 
Comment Period  
(continued):  City and County of Honolulu (continued) 
 Department of Facility Maintenance 

Department of Transportation Services 
Board of Water Supply 
Police Department 
Fire Department 
Kaneohe Neighborhood Board, #30 
Kailua Neighborhood Board, #31 
 
Elected Officials 
Senator Jill Tokuda, District 24 
Representative Ken Ito, District 48 
Representative Pono Chong, District 49 
Representative Cynthia Thielen, District 50 
Honolulu City Council Chair Nestor Garcia 
Honolulu City Councilmember Stanley Chang, Chair for Public 

Works & Sustainability Committee 
Honolulu City Councilmember Ikaika Anderson, District 3 

 
Other 
Hawaiian Electric Company 
Hawaiian Telcom 
Oceanic Time Warner Cable 
The Gas Company 
Honolulu Star Advertiser 
Affected Residents 
Bayview Golf Park (including the golf course) 
Core Working Group Members 
 Kaneohe Residents 
 Kailua Residents 
 Kaneohe Bay Regional Council 
 Pacific American Foundation (Waikalua Loko Fishpond) 
 Kaneohe Ranch 
 Lani Kailua Outdoor Circle 
 Kokokahi YWCA 
 Hawaii’s Thousand Friends 
 Yacht Club Knolls 
 Kaneohe Yacht Club 
 Tax Foundation of Hawaii 
 Koolaupoko Hawaiian Civic Club 
 Kailua Chamber of Commerce 
 Aikahi Gardens Association 
 Hui o Koolaupoko 
 Sierra Club 
 Kaneohe Business Group 
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SIGNIFICANT BENEFICIAL AND ADVERSE IMPACTS AND PROPOSED MITIGATION 
MEASURES: 

Water Quality:  The proposed project alternatives and associated improvements will have 
beneficial water quality impacts on surface, ground, and coastal waters in the project area.   

The purpose of both alternatives is to eliminate sole reliance on the existing force main to 
convey wastewater from the Kaneohe WWPTF to the Kailua Regional WWTP.  This will 
minimize potential wastewater spills should the existing force main fail.  Both alternatives 
also provide for storage of peak wet-weather inflow and infiltration in the collection system, 
which will prevent or minimize wastewater spills during storms  

Air Quality:  The primary air quality concern associated with the proposed project 
alternatives will be potential odor nuisances.  The proposed alternatives will include odor 
control for all new facilities, such as new covered equalization facilities, new influent pump 
station, and headworks for the force main alternative, as well as the enclosed drop shaft and 
influent pump station for the gravity tunnel alternative.   

Also, regardless of which alternative is pursued, the proposed new headworks facility and 
dewatering building at the Kailua Regional WWTP will help to reduce odors.  The new 
headworks at the Kailua Regional WWTP would include construction of a new facility in an 
enclosed building with odor control.  The proposed new dewatering building will be designed 
so that trucks receiving the dewatered sludge for transport will be able to drive into the 
building and the building access will be closed while the trucks are being loaded.  This will 
significantly reduce odors generated by the loading operation.  The building will be equipped 
with odor control devices to prevent odorous gases from escaping.   

Short Term Construction Impacts:  The significant impacts associated with the proposed 
alternatives are temporary impacts associated with construction activities, including the 
following: 

• Noise – In both major alternatives, significant noise will be generated at construction 
staging areas within the Kaneohe WWPTF and the Kailua Regional WWTP.  This will 
include noise from truck traffic hauling away spoils generated by drilling and 
tunneling operations and trucks delivering construction materials, as well noise 
generated by vehicles of commuting construction workers.  Noise will also be 
generated by specific support equipment for tunneling activities, including ventilation 
fans delivering air to workers in the tunnel.  The hybrid tunneling operation in 
Alternative 1 will also require the use of electrical generators at the Kaneohe 
WWPTF.  The gravity tunneling operation in Alternative 2 will likely require controlled 
blasting to excavate the access shaft at the Kailua Regional WWTP and will 
generate more spoils than the smaller hybrid tunnel.  The HDD construction 
alternative for Alternative 1 Force Main No. 2 at the Kaneohe WWPTF will require 
driving a steel sleeve into the soft soils prior to the HDD work.  The sleeve will be 
driven by machinery comparable to a pile driver.  

• Construction Traffic – In both major alternatives, significant construction-related 
traffic will be generated in the vicinity of the Kaneohe WWPTF and the Kailua 
Regional WWTP.  In Alternative 1 Force Main No. 2 and Equalization Facilities, most 
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of the construction traffic will be near the Kaneohe WWPTF.  For Alternative 2 
Gravity Tunnel, most of the construction traffic will be near the Kailua Regional 
WWTP. 

• Surface Access through the Seafloor – Surface access through the seafloor of 
Kaneohe Bay would be required if the selected contractor installs the steel sleeve by 
micro-tunneling prior to conducting horizontal directional drilling in Alternative 1 
Force Main No. 2.  The work would be to remove the cutter head from the steel 
sleeve.  Such work may also be required for any [C]contingency and [E]emergency 
[W]work  during [– C]construction of Alternative 1 Force Main No. 2 [beneath 
Kaneohe Bay] to access [will not involve construction work in the waters of the bay, 
except in contingency or emergency situations where] obstructions or machinery 
beneath the seafloor of Kaneohe Bay [need to be accessed from the surface through 
the seafloor].  In such instances, the water column above the work area must be 
isolated, and such work will not be allowed in specific ecologically sensitive areas. 

ALTERNATIVES CONSIDERED: 

The proposed project includes two major alternatives, one of which has two construction 
sub-alternatives, as discussed in Section 2.3.1. 

Major alternatives considered include the No Action Alternative, alternative land routes for 
Force Main No. 2, alternative routes for Force Main No. 2 beneath the seafloor of Kaneohe 
Bay, and alternative alignments for the Gravity Tunnel. 

Also considered were alternatives for addressing infiltration and inflow (I/I) which occurs 
when stormwater and groundwater enters the collection system, resulting in peak 
wastewater flows that can cause spills at “choke points” in the system.  These include: 

• Reduction of  I/I in the wastewater collection system; 

• Increase capacity for peak wet weather flow;  

• Flow equalization; and 

• Expansion of treatment plant. 

UNRESOLVED ISSUES: 

Unresolved issues include the determination of which of the two major alternatives, one of 
which has two construction sub-alternatives as described in the summary proposed action 
description, will be implemented.  Currently, Alternative 1 Force Main No. 2 is being pursued 
to meet the 2010 Consent Decree deadline of December 2014.  The determination of the 
construction method for Force Main No. 2 will be made when the contractor is selected.   

With regard to Alternative 2 Gravity Tunnel, the City has petitioned the EPA and [,] DOH, 
[and] to agree to jointly request the court[s] to extend the December 2014 Consent Decree 
deadline to December June 2018 to allow implementation of Alternative 2, the gravity tunnel.  
The decision by the EPA, DOH, and the court[s] on the City’s petition will determine whether 
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Alternative 2 may be implemented.  Until the City receives a favorable decision, however, it 
must continue to pursue development of the force main to meet the original deadline in the 
event of an unfavorable decision. 

Subsequent to the publication of the Draft EIS, the City determined that its preferred 
alternative is the gravity tunnel.  This preference is based on the findings of the Draft EIS, a 
preliminary engineering report, comparing construction and operation costs of both 
alternative and community values expressed through a Core Working Group process.  The 
City requested EPA and State Department of Health (DOH) to consider a modification to the 
2010 Consent Decree to allow for the tunnel alternative in lieu of the new force main, and 
the EPA and DOH have expressed a willingness to consider this proposal.  Accordingly, the 
City intends to work toward agreement with EPA and DOH on the terms and conditions of a 
2010 Consent Decree modification, and seek court approval of the modification, to provide 
for the tunnel alternative.  If the parties are unable to reach agreement or obtain court 
approval for the tunnel alternative, or if the tunnel alternative becomes infeasible, the City 
will be required to construct the new force main.  This EIS assesses both the force main and 
the tunnel alternative so that either project can proceed based upon this EIS, without the 
need for supplementation.  
 
It is unresolved as to whether the selected contractor would pursue the option of installing 
the steel sleeve in Alternative 2 by micro-tunneling, which would require surface access to 
retrieve the cutter head beneath the seafloor of Kaneohe Bay.  It is also unresolved if the 
selected contractor may encounter the contingency and emergency situations that would 
also require construction options to access the subsurface below the seafloor to retrieve 
construction equipment or to remove blockages.  [These contingency and emergency 
construction options may not be used as part of the contractors’ proposed construction 
methodology.]  Restrictions on the locations where contingency and emergency access may 
be allowed, as described in this [Draft] Final EIS, would apply. 

The various alternatives and optional project descriptions offer conceptual designs of 
alignments, depths, locations, and dimensions based on available information.  It is likely 
that adjustments will need to be made as the detailed design of the selected alternative and 
option proceeds.  As such, the conceptual designs should be regarded as estimates and 
approximations. 

The specific location and configuration of the proposed new headworks and dewatering 
building at the Kailua Regional WWTP is unresolved but will likely be in the vicinity depicted, 
based on an assessment of available space and functional relationship to the existing and 
planned operations. 

The size and location of the equalization facilities in Alternative 1 are the least resolved 
components.  As discussed in Chapter 2, the City is currently updating the 1999 I/I Plan, 
which is likely to lower peak design flows.  If such a reduction is determined, the size of the 
equalization facilities would also be reduced, and the need for an equalization facility at the 
Kailua Regional WWTP could even be eliminated.  If the sizes of the equalization facilities 
change, their locations within the Kaneohe WWPTF and at the Kailua Regional WWTP 
could also change, as could the locations and sizes of their associated influent pump 
stations, headworks, and odor control facilities. 
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COMPATIBILITY WITH LAND USE PLANS AND POLICIES: 

The two major project alternatives generally conform with the various land use plans, 
policies and regulatory controls, including, but not limited to, the Hawaii State Plan, State 
Recreation Functional Plan, State Coastal Zone Management Program, and the City and 
County of Honolulu’s General Plan, Koolaupoko Sustainable Communities Plan, and Land 
Use Ordinance.  Components of the two major alternatives involving construction of facilities 
at the Kaneohe WWPTF may require a designation for facility modification on the City’s 
Public Infrastructure Map (PIM).   

The two major project alternatives are generally consistent with the respective State Land 
Use District classifications. The construction of Force Main No. 2 in Alternative 1 and the 
Gravity Tunnel in Alternative 2 traverse beneath Kaneohe Bay and Oneawa Hills, 
respectively.  Both of these areas lie in the State Conservation District and would require 
processing and approval of a Conservation District Use Application (CDUA) pursuant to the 
State Department of Land and Natural Resources Administrative Rules, Title 13, Chapter 5 
for lands designated in the Conservation District.  

Components of the two major alternatives involving construction at the Kaneohe WWPTF 
will require a Special Management Area (SMA) Permit pursuant to Chapter 25, Revised 
Ordinances of Honolulu, since the facility is located in the City’s SMA.  In addition, the 
construction of Force Main No. 2 in Alternative 1 will also require a shoreline setback 
variance for two locations where it will traverse beneath the shoreline setback along 
Kaneohe Bay.  The shoreline setback variance request will be processed concurrently with 
the SMA permit.  

REQUIRED PERMITS AND APPROVALS: 

The following is a list of permits and approvals which may be required prior to construction 
and operation of the proposed improvements: 

Federal 

Department of the Army 
� Section 404, Clean Water Act 

Department of the Army and Coast Guard  
� Section 10, Rivers and Harbors Act 

State of Hawaii 

Department of Health 
� Section 401, Clean Water Act, Water Quality Certification 
� National Pollutant Discharge Elimination System (NPDES) Individual Permit for 

Storm Water Associated with Construction Activity 
� NPDES Permit for Dewatering 
� Noise Permit 
� Noise Variance 
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State of Hawaii (Continued) 

Department of Land and Natural Resources 
� Conservation District Use Permit 
� Chapter 6E, HRS, Historic Preservation Review  
 

Office of Planning 
� Coastal Zone Management (CZM) Program Consistency Determination 

 
Department of Transportation 

� Permit to Perform Work Within State Highways 

City and County of Honolulu 

Department of Environmental Services 
� Environmental Impact Statement 

 
Department of Planning and Permitting 

� Special Management Area Permit 

City and County of Honolulu (Continued) 

� Shoreline Setback Variance 
� Grading/Grubbing Permit 
� Excavation Permit 
� Trenching Permit 
� Flood Elevation Certification 

 
Department of Transportation Services 

� Street Usage Permit 
 

Other 

� Rights of Entry 
 

� Utility Line Easements 
 



CHAPTER 1

INTRODUCTION
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1. INTRODUCTION 

1.1 Introduction 

Pursuant to a May 2007 Stipulated Order issued by the Environmental Protection Agency 
(EPA), the City and County of Honolulu (City) began pursuing construction of a new force 
main to supplement an existing force main conveying pre-treated wastewater from the 
Kaneohe Wastewater Pre-Treatment Facility (WWPTF) to the Kailua Regional Wastewater 
Treatment Plant (WWTP).  That Stipulated Order has since been incorporated into an 
overarching 2010 judicial Consent Decree, Civil No. 94-00765 DAE-KSC (D. Hawaii), 
hereinafter referred to as the 2010 Consent Decree. 
 
The purpose of the proposed force main is to provide back-up capacity to the existing force 
main in the event of a conveyance failure.  Should the existing force main fail, there is 
currently no conveyance alternative and wastewater spillage could occur.  Since the 
proposed force main would supplement the existing force main, it is referred to as Force 
Main No. 2.  The existing force main is referred to as Force Main No. 1.   
 
The existing 42-inch diameter concrete force main conveys pre-treated wastewater along a 
length of approximately three miles from the Kaneohe WWPTF to the Kailua Regional 
WWTP.  The existing force main is aligned primarily beneath Kaneohe Bay Drive. 
 
The 2010 Consent Decree requires Force Main No. 2 to be completed and operational by 
December 2014, or the City could be subject to [severe] daily monetary fines.  Therefore, 
over the past three years, the City has been diligently pursuing planning and design of Force 
Main No. 2 in order to meet the deadline.  In 2010, however, a new solution involving the 
construction of a gravity-flow sewer tunnel to accomplish the same purpose as Force Main 
No. 2 is being considered.  A deep, gravity flow sewer tunnel, hereinafter referred to as the 
Gravity Tunnel, is being considered as an alternative wastewater conveyance method to 
Force Main No. 2.  Please refer to the Preface (bottom of page P-2), which updates the City’s 
efforts regarding the Gravity Tunnel and the 2010 Consent Decree since the Draft was 
published.   
 
In addition to conveyance, the Gravity Tunnel can also be sized to store sudden high flows of 
wastewater, much like a reservoir.  Force mains, on the other hand, are not capable of 
storing such flows.  Peaks in wastewater flows can occur during periods of high rainfall when 
stormwater can enter the wastewater collection system as infiltration or inflow.  Once in the 
system, the stormwater is wastewater and must be treated before disposal.  During such 
peaks in flow, wastewater spillages can occur where the peaks overtax “bottlenecks” in the 
collection and treatment system.  Wastewater storage facilities, also referred to as 
equalization facilities, can capture peak flows before they spill and feed them back into the 
system after peak flows subside.  Construction of the Gravity Tunnel would also allow the 
existing Force Main No. 1 to be abandoned and the Kaneohe WWPTF to be 
decommissioned, as pre-treatment and pumping into the force main would no longer be 
necessary. 
 
The Gravity Tunnel alternative was not considered in previous studies as the cost was 
thought to be prohibitive.  Tunnel technology, however, has advanced such that, while costly, 
the life cycle cost of the tunnel could compare favorably to the cost of constructing, 
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operating, and maintaining Force Main No. 2, maintaining the Kaneohe WWPTF and 
constructing the new flow equalization facilities.   
 
The service area for the Kailua Regional WWTP, located on the wet windward side of Oahu, 
is subject to high peak flows and resulting wastewater spillages.  Therefore, it is anticipated 
that the City will be required to construct wastewater storage facilities.  Thus, in addition to 
wastewater conveyance, the gravity tunnel could also address this anticipated wastewater 
storage requirement.  Therefore, while construction of the Gravity Tunnel alternative is 
anticipated to be substantially costlier than the Force Main No. 2, if the cost for future 
wastewater storage facilities is taken into account, as well as operation and maintenance 
costs, the Gravity Tunnel could be less costly over the long-term.  In light of the comparable 
life cycle cost and the additional wastewater storage function, the Gravity Tunnel alternative 
merits further evaluation and comparison to the Force Main No. 2 alternative. 
 
On-going planning work for Force Main No. 2 has narrowed the alternative pipeline routes to 
one alignment traversing beneath the seafloor of Kaneohe Bay.  The Gravity Tunnel 
alternative is aligned to travel mostly beneath Oneawa Hills to take advantage of what is 
anticipated to be a relatively homogeneous basalt geological substrate.  Additional test 
borings will be required to confirm ground conditions.  If the substrate is relatively intact, 
unweathered basalt, the tunnel could be efficiently constructed using a specialized tunnel 
boring machine (TBM). 
 
Toward deciding whether the Gravity Tunnel alternative should be pursued over the Force 
Main No. 2 alternative, the City is preparing a Preliminary Engineering Report (PER), which 
will develop both concepts as comparable alternative designs.  A life-cycle cost analysis will 
be applied to both alternatives to determine if one alternative has a significant life-cycle cost 
advantage over the other. 
 
The City has also prepared this [Draft] Final Environmental Impact Statement (EIS), pursuant 
to Chapter 343, Hawaii Revised Statutes (HRS).  The EIS assesses the environmental and 
socio-economic impacts of both alternatives, which will be taken into consideration in the 
City’s decision.  Preparation of an EIS is required pursuant to Chapter 343, HRS, and 
Chapter 200, Title 11, State of Hawaii Department of Health Administrative Rules (HAR), 
based on the use of County and State lands and County funds. 
 
In addition, a community participation program conducted by the City will help determine 
what the community values in terms of potential benefits, costs, and impacts of the 
respective alternatives.  These values are considered in the selection decision. 

1.2 Background 

The Kailua-Kaneohe-Kahaluu wastewater service area is in the Koolaupoko District on the 
windward side of the island of Oahu (see Figure 1-1).  The service area boundaries extend 
from Kaoio Point and Waikane Valley to the north, to Wailea Point and Lanikai/Keolu Hills to 
the south, and inland along the ridgeline of the Koolau Mountain Range.   
 
The service area encompasses approximately 36,500 acres, or 57 square miles, and 
includes the suburban communities of Kailua and Kaneohe and the rural-agricultural 
community of Kahaluu. 
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KANEOHE / KAILUA WASTEWATER CONVEYANCE AND TREATMENT FACILITIES
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Source: EIS Kailua-Kaneohe-Kahaluu Facilities Plan, Sep 1998
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The Kailua-Kaneohe-Kahaluu area is served by the Kailua Regional WWTP (see Figure 1-2).  
In late 1994, the former secondary treatment plants at Kaneohe and Ahuimanu were 
converted to wastewater pre-treatment facilities and the Kailua Regional WWTP was 
expanded to accommodate the flows from these areas.  Wastewater flows conveyed to the 
Kailua Regional WWTP receive secondary treatment and are discharged to the receiving 
waters east of the Mokapu Peninsula through the Mokapu Outfall, which extends 
approximately 5,000 feet offshore to a depth of about 110 feet.   
 
In 1996, the Kailua Regional WWTP processed an average of approximately 13.7 million 
gallons per day (mgd).  According to the plant’s records, the current volume of wastewater 
treated at the plant averages approximately 13 mgd. 
 
The existing collection system consists of approximately 200 miles of gravity lines and force 
mains ranging in diameter from 6 to 66 inches, and 23 wastewater pump stations (WWPS), 
excluding the pump stations at the Kaneohe and Ahuimanu WWPTFs.  The three major 
basins in the region are the Kailua Basin, Kaneohe Basin and Ahuimanu Basin.  From the 
Kailua Basin, wastewater is collected primarily through gravity lines and conveyed to the 
Kailua Regional WWTP.  From the Kaneohe and Ahuimanu Basins, wastewater is collected 
at the respective preliminary treatment facilities and conveyed via pumps and force mains to 
the Kailua Regional WWTP.  Major problems that plague the system and contribute to 
hydraulic overloads are groundwater infiltration and stormwater inflow.  Systems in low-lying 
areas along the coast are subject to seawater infiltration. 

1.3 Project Location 

The project is located within the service area, specifically between and including the 
Kaneohe WWPTF and the Kailua Regional WWTP.  The project is identified by the Tax Map 
Keys (TMKs) [listed in Table 1-1 and the respective TMK plats are] illustrated in Figure 1-3 
and listed in Table 1-1. 
 
Kaneohe WWPTF:  The Kaneohe WWPTF is located on an approximately 15-acre parcel in 
the Puohala area owned by the City and is further identified as TMK 4-5-30:36.  Surrounding 
land uses include the Bay View Golf Course to the west, Kawa Stream and the Bay View 
Golf Course to the south, open areas and Waikalua and Waikalua Loko Fish Ponds to the 
east, and Kaneohe Stream and residences to the north. 
 
Kailua Regional WWTP:  The Kailua Regional WWTP is located in Aikahi on an 
approximately 25-acre site owned by the City and is further identified as TMK 4-4-11:81.  The 
site is bounded by Nuupia Ponds and the Marine Corps Base Hawaii (MCBH)-Kaneohe Bay 
facility to the north and west, Kaneohe Bay Drive and the Aikahi Gardens townhouse 
complex to the southwest, Aikahi Park and Aikahi Elementary School to the southeast, and 
Aikahi Park residences to the east.   
 
Kaneohe/Kailua Force Main No. 1:  The existing 42-inch diameter force main conveys pre-
treated wastewater collected at the Kaneohe WWPTF to the Kailua Regional WWTP.  The 
force main begins at the Kaneohe Effluent Pump Station located within the fenced site of the 
Kaneohe WWPTF.  It traverses underground along the makai boundary of the Bay View Golf 
Park and the Kokokahi YWCA, then turns mauka to Kaneohe Bay Drive.  The force main 
continues beneath Kaneohe Bay Drive until its termination at the Kailua Regional WWTP.  
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Table 1-1 Tax Map Keys 

Alternative 1 - Force Main No. 2 Route 

4-4-08: 01 

4-4-11: 81 

4-5-30: 01 and 36 

 

Alternative 2 – Gravity Tunnel Route 

4-2-15: 09 

4-2-17: 01, 16, 17, 18 and 21 

4-4-1: 14 

4-4-11: 03, 81, 82 and 83 

4-4-12: 01, 02, 64 and 65 

4-4-38: 01 

4-5-30: 01 and 36 

4-5-31: 76 

4-5-32: 01 

4-5-100: 01, 02, 03, 04 and 52 

4-5-101: 33, 34, 35, 36, 37 and 38 

 

1.4 Project Need 

The need for the proposed project, including the two major wastewater conveyance 
alternatives assessed in this [Draft] Final EIS, is based on the requirement to reduce the 
potential for wastewater spillage in the event that the existing Force Main No. 1 should fail.  
This requirement is more specifically defined by the previously mentioned 2007 Stipulated 
Order, which was subsequently incorporated in the 2010 Consent Decree, to provide for a 
supplemental means to convey the wastewater.  These regulatory mandates are described 
below in Section 1.4.1. 
 
The Gravity Tunnel alternative raises the possibility of simultaneously addressing another 
recognized need in the service area.  This need is to reduce wastewater spillages that may 
occur when wastewater flows peak as a result of excessive stormwater and groundwater 
entering the wastewater collection system.  Therefore, for the purpose of assessing the two 
alternatives as equivalent projects in the aforementioned Preliminary Engineering Report 
(PER), the Force Main No. 2 alternative additionally includes wastewater storage facilities in 
the form of equalization facilities.  Wastewater flows are discussed below in Section 1.4.2. 
 
Finally, regardless of which alternative is implemented, the City has identified some needed 
improvements at the Kailua Regional WWTP.  These include the headworks, where raw 
wastewater enters the plant for screening and grit removal.  The headworks remove 
abrasives, rags and other debris that could hamper or damage equipment as the wastewater 
is processed.  The City has identified a hydraulic “bottleneck” in the system that reduces 
efficiency and potentially increases odors emanating from the headworks. 
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The existing sludge dewatering building houses equipment that dewaters processed sludge 
using centrifuges.  After the sludge has been dewatered, it is loaded onto trucks for disposal.  
The aging building has developed structural deficiencies and needs to be replaced.  Also, 
since the building was not designed to be fully enclosed while trucks are being loaded, it is a 
source of odors. 
 
1.4.1 Regulatory Mandates 

In May 1992, in response to incidences of wastewater spills, a citizens’ suit was filed against 
the City by Save Our Bays and Beaches, Hawaii’s Thousand Friends, Sierra Club, and the 
Surfrider Foundation.  The suit alleged violations of the National Pollution Control Act (Clean 
Water Act) and the terms and conditions of the National Pollutant Discharge Elimination 
System (NPDES) permits for discharges at the Kailua Regional WWTP and the Kaneohe 
WWPTF.  A Consent Decree between the City and the Environmental Protection Agency 
(EPA) was executed in 1995 to resolve the claims against the City for the alleged violations 
at the Kailua and Kaneohe facilities from August 1989 to May 1992.  Preparation of the 
Kailua-Kaneohe-Kahaluu Wastewater Facilities Plan (September 1998) fulfilled one of the 
terms of the Consent Decree.  The Plan assessed existing deficiencies and projected future 
needs for the wastewater collection and conveyance system and the Kailua Regional 
WWTP.  It presented a strategy for addressing these deficiencies and projected needs. 
 
Subsequent to the 1998 Facilities Plan, the Final Sewer Infiltration and Inflow Plan (Final I/I 
Plan) was completed in 1999, also in compliance with the Consent Decree.  The overall goal 
of the Consent Decree is to reduce and prevent sanitary sewer overflows.  The Final I/I Plan 
projected I/I rates for each wastewater service basin and provided a key basis for developing 
design flows throughout the region.  The Plan also includes a twenty year Rehabilitation 
Program that is mandated under the terms of the Consent Decree.  It contains a prioritized 
list of conceptual Capital Improvement Program (CIP) projects developed to address 
structural and hydraulic deficiencies.  The City has been implementing this Rehabilitation 
Program over the past ten years.  Table 1-2 summarizes major CIP projects completed by 
the City.  
 
Pursuant to the Rehabilitation Program, and following discussions with the City, the EPA 
issued a Stipulated Order in May 2007 for the implementation of a CIP project involving 
construction of a new force main (Force Main No. 2) from the Kaneohe WWPTF to the Kailua 
WWTP.  The new force main would supplement the existing force main (Force Main No. 1) 
such that there would be an alternative means of conveying the wastewater should the aging 
existing force main fail.  The Stipulated Order requires the force main be constructed and 
operational by the end of 2014.  The City continues to pursue implementation of this project, 
which includes the preparation of this EIS pursuant to Chapter 343, Hawaii Revised Statutes 
(HRS).  The 2007 Stipulated Order has since been incorporated into the overarching 2010 
Consent Decree. 
 
The City is also pursuing the evaluation of the tunnel alternative to determine whether the life 
cycle costs, environmental and social impacts, along with community input, prove favorable.  
Should the City determine that the sewer tunnel is the preferred alternative, it will need to 
obtain EPA’s concurrence that it would fulfill the intent of the May 2007 Stipulated Order.  
Moreover, since the time required to design and construct the tunnel would unlikely meet the 
Order’s current deadline of 2014, a time extension may also be required.  Please refer to the 
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Preface (bottom of page P-2), which updates the City’s efforts regarding the Gravity Tunnel 
and the 2010 Consent Decree since the Draft EIS was published.   
 

Table 1-2 CIP Projects Completed for the Kahaluu-Kaneohe-Kailua Service Area 

 

Project Title Construction Work 

Alii Shores Sewer Rehabilitation Rehabilitate approximately 2,356 feet of 36-inch pipe and eight 
manholes 

Mokapu Boulevard/Ilimalia Loop 
Sewer Reconstruction 

Rehabilitate 167 feet of 24-inch pipe 

Kahanahou Circle Sewer 
Rehabilitation 

Rehabilitate approximately 3,715 feet of 8- and 10-inch pipe 

Kaneohe Bay Drive Sewer 
Rehabilitation 

Rehabilitate 1,572 feet of 10- and 15-inch pipe 

Kailua Road/Makalii Place Sewer 
Rehabilitation 

Rehabilitate 1,124 feet of 21-inch pipe 

Kailua/Kaneohe Sewer 
Rehabilitation 

Plan, design, and construct improvements to the Enchanted 
Lakes and Kokokahi sub-basins 

Kailuana Place Sewer 
Rehabilitation 

Rehabilitate or reconstruct 4,975 feet of pipe and 25 manholes 

Kainehe St, Hamakua Drive, Keolu 
Drive Sewer Reconstruction 

Install approximately 8,500 feet of 18- to 36-inch pipe 

Kainui Drive Trunk Sewer 
Reconstruction 

Rehabilitate approximately 3,350 feet of 48-inch pipe 

Kalaheo Avenue/Mokapu Road/ 
Aikahi Loop Sewer Rehabilitation 

Rehabilitate approximately 3,400 feet of 66-inch pipe and 9 
manholes 

Kalaheo Avenue/Kainui 
Drive/Dune Circle Sewer 
Reconstruction 

Install approximately 4,000 feet of 48-inch pipe and 
approximately 3,200 feet of 8-inch pipe 

Kalaheo Avenue Sewer 
Reconstruction Phase 2 

Install approximately 5,300 feet of 48-inch pipe, and 
approximately 3,600 feet of 8-inch pipe, and rehabilitate 
approximately 1,900 feet of 54-inch pipe 

Kalaheo Avenue Sewer 
Reconstruction 

Install approximately 4,000 feet of 48-inch pipe and 
approximately 3,200 feet of 8-inch pipe 

Kaneohe Bay Drive Trunk Sewer 
Reconstruction 

Correct hydraulic and physical deficiencies and rehabilitate 
approximately 1,606 feet of 10-inch pipe 

Kamehameha Highway Sewer 
Reconstruction 

Rehabilitate approximately 2,700 feet of 27-inch pipe and 12 
manholes 

Wanaao Road/Keolu Drive 
Reconstructed Sewer 

Install approximately 9,000 feet of 8- to 42-inch pipe 

 
1.4.2 Wastewater Flow 

Average daily flow (ADF) includes the flow generated by the population in the service area, 
including residences, commercial and industrial uses.  In addition to these flows, average 
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daily flow also includes water that may enter the system through infiltration, where pipes and 
mains lie below the water table during normal dry weather. 
Population in the service area was projected to increase slightly (3.23%) between 1995 and 
2020, according to the Koolaupoko Sustainable Communities Plan (SCP) (August 2000), as 
shown in Table 1-3.  A subsequent update of the population projections was prepared by the 
City Department of Planning & Permitting (DPP) in 2007, indicating a 3.5% decline in 
population between 2007 and 2035 for the service area, as shown in Table 1-4.  This would 
suggest that the change in average wastewater flow attributable to population over the same 
period may also decline. 
 

 

Table 1-3 Projected Population, 1995 and 2020 

  1995 2020 Difference Percent 

Kailua 41,837 43,517 1,680 +4.02% 

Kaneohe 47,742 46,550 -1,192 -2.50% 

Kahaluu 16,240 19,169 2,929 +18.04% 

Total 105,819 109,236 3,417 +3.23% 

Oahu 882,509 1,071,226 188,717 +21.4% 

Source: City DPP 

 
 

Table 1-4 Projected Population, 2007 and 2035 

  2007 2035 Difference Percent 

Kailua 40,206 38,791 -1,415 -3.5% 

Kaneohe 38,983 37,013 -1,970 -5.1% 

Kahaluu 13,964 14,087 123 +0.9% 

Total 93,153 89,891 -3,262 -3.5% 

Oahu 900,523 1,038,317 137,794 +15.3% 

Source: City DPP 

 
The low potential for population growth in the service area is evident in Figure 1-4, which is 
an aerial photo of the service area overlain by the Koolaupoko SCP Land Use Map.  The 
Urban Community Boundary shown on the map indicates areas where future development 
may proceed through applicable land use entitlement processes, such as rezoning, without 
amending the SCP.  Notably, the majority of the area encompassed by the Urban 
Community Boundary already hosts urban development.  Any potential future growth within 
the boundary would likely be limited to infill development or redevelopment. 
 
The previous population projections prepared by DPP for the Koolaupoko SCP were used to 
project wastewater flows for the Kailua–Kaneohe-Kahaluu Wastewater Facilities Plan (1998) 
(see Table 1-5).  Based on the relatively modest growth rate of approximately 3.23% 
between 1995 and 2020, the ADF received at the Kailua Regional WWTP was 12.4 mgd in 
1995.  The ADF was projected to increase by approximately 12% to 13.9 mgd in 2020. 
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Although wastewater flows were not modeled using DPP’s updated population projections for 
2007 to 2035, the volume of average daily flow could decline slightly, commensurate with the 
projected 3.5% population decline. 
 
In addition to average daily flow and groundwater infiltration, a characteristic of wastewater 
flows in the Kailua–Kaneohe–Kahaluu service area is high peak wet-weather flows.  Peak 
flows occur during periods of high rainfall when runoff water can enter the wastewater 
collection system.  The runoff entering the system is referred to as inflow.  Sources of inflow 
include damaged sewer lines, pipes, and mains, as well as sewer manholes located in areas 
prone to flooding and illegal drain connections into the sewer system. 
 
Infiltration occurs where pipes lie below the water table and water pressure causes water to 
leak into sewer pipes and mains.  Depending on the location, the infiltrating water could be 
fresh, brackish or salty.  Infiltration can also increase during periods of high rainfall when 
ground saturation causes water tables to rise over pipes. 
 
In the worst circumstances, rapid increases in wastewater flow due to inflow and infiltration 
(I/I) can result in overflows and spillages.  Overflows and spillages can occur at bottlenecks, 
such as at the treatment plant, or elsewhere upstream within the system. 
 
Table 1-5 also shows peak flows, which can be seven to eight times greater than average 
daily flows.  The peak flow for 1995 was 98.2 mgd, and peak flows are projected to increase 
to 99.6 mgd by 2020, an increase of 1.4%.   
 
 

Table 1-5 Modeled Wastewater Flows Kailua-Kaneohe-Kahaluu, 1995 and 2020 
(in mgd)  

1995 2020 Facility/ 
Basin 

Existing  
Capacity Ave. Peak Ave.  Peak 

Ahuimanu WWPTF 3.3 0.9 4.4 1.6 7.1 

Kaneohe WWPTF 10.0 5.6 51.5 6.0 52.9 

Kailua Basin   5.9 40.0 6.2 41.5 

Kailua Regional WWTP 28.0 12.4 98.2 13.9 99.6 

Source: Kailua-Kaneohe-Kahaluu Wastewater Facilities Plan  

 
 
The City is currently preparing an update of the 1999 Final Sewer Infiltration and Inflow Plan.  
The updated plan will provide new peak design flows, which are anticipated to be somewhat 
lower than determined by the previous study.  The earlier study was more conservative 
based on the historic data available at the time, while the current study will have the benefit 
of more recent data and information.  After the updated Plan is accepted by the EPA, the 
new peak design flows will be used to size the equalization facilities associated with the 
Force Main No. 2 alternative.  The updated peak design flows will not likely affect the storage 
capacity of the Gravity Tunnel, as its diameter will be based on a recommended minimum for 
a tunnel of its length.  Its storage capacity will accommodate the previous peak design flows, 
as well as the anticipated lower peak design flows in the updated Plan. 
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2. ALTERNATIVES AND PROPOSED ACTION 

The primary alternatives to be assessed in this[e] [Draft] Final Environmental Impact 
Statement (EIS) involve the achievement of two objectives.  The first objective is to provide 
an alternative or supplemental facility to convey wastewater from the Kaneohe Wastewater 
Pre-Treatment Facility (WWPTF) to the Kailua Regional Wastewater Treatment Plant 
(WWTP).  The primary alternatives address this objective by providing force main and gravity 
conveyance alternatives.  The second objective is to address the problem of peak flows that 
can occur during wet weather, which can result in spills due to bottlenecks within the 
collection and treatment system.  The primary alternatives address this problem by providing 
storage facilities to reduce peak flows by capturing and retaining the wastewater until after 
the peaks subside, when the stored wastewater can be safely and slowly discharged to the 
treatment system. 
 
In addition to the primary alternatives, this [Draft] Final EIS also addresses replacement of 
two existing facilities at the Kailua Regional WWTP, regardless of which primary alternative 
is selected for implementation. 

2.1 No Action 

The no action alternative will not address either of the objectives.  The existing force main 
will remain the only facility conveying wastewater between the Kaneohe WWPTF and the 
Kailua Regional WWTP (see Figure 2-1).  Should the existing force main fail, there would be 
no other way to convey the flows and, as a result, untreated wastewater will likely spill at the 
Kaneohe WWPTF and/or at the point of pipe failure, and these spills may enter Kaneohe 
Bay.  The problem of high infiltration and inflow (I/I) during periods of heavy rainfall, which 
can overwhelm the wastewater collection and treatment system, would remain unresolved. 
The no action alternative will also fail to fulfill the May 2007 Stipulated Order, which has since 
been incorporated in the 2010 Consent Decree.  Failure to comply with this Consent Decree 
requirement by December 2014 could result in the imposition of monetary fines for each day 
thereafter that supplemental conveyance is not in operation.    
 
The no action alternative will also fail to address the need to replace a structurally deficient 
sludge dewatering building and an inefficient headworks at the Kailua Regional WWTP. 

2.2 Alternative Wastewater Conveyance 

The Force Main No. 2 alternative was initially developed in response to the May 2007 
Stipulated Order (see Figure 2-2).  Various alternative routes were considered before the 
alignment beneath the seafloor of Kaneohe Bay was determined.  The Gravity Tunnel 
alternative was considered when it appeared that tunnel boring technology had progressed 
to a stage that such a tunnel could be economically competitive, in the long-term, with the 
Force Main No. 2 alternative. 

2.2.1 Alternative Force Main No. 2 Land Route Alignments 

Various Force Main No. 2 alignments were evaluated before the route below the seafloor of 
Kaneohe Bay was selected as the primary alternative (see Figures 2-3 and 2-4).  The 
alternative land routes must contend with the following challenges: 

• Elevation changes in the area of Oneawa Hills; 
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• The risk of damaging the existing Force Main No. 1 during construction along existing 
rights-of-way that, in many areas, are already congested with various infrastructure 
such as waterlines and drainlines;  

• The need to acquire additional rights-of-way or easements in private property where 
there is insufficient space for Force Main No. 2; and 

• Disruption of traffic, as most of the existing rights-of-way lie within major roadways. 
 

Five alternative land route options were considered for Force Main No. 2 as discussed 
below.  They are referred to as “options” to avoid confusion with the two primary alternatives 
for the Proposed Action addressed in this [Draft] Final EIS.  Table 2-1 includes a summary of 
cost estimates for Options 1 through 5. 
 

Table 2-1 Cost Estimates for Land Route Options 1-5 Force Main No. 2 

Route Temporary 
Bypass 

Open Trench, 
MISC. 

Improvements 
and contingency 

Tunnel Microtunnel Booster 
Pump 

Stations 

Total 

Option 1 
Existing Force 
Main No. 1 

$40 million $118 million ------- $3 million ------- $161 million 

Option 2 
H3 

$40 million $89 million ------- $3 million $20 million $152 million 

Option 3 
Mokapu 
Boulevard 

$40 million $69 million $26 million $3 million ------- $138 million 

Option 4 
Kawainui 
Canal Route 

$40 million $55 million $26 million $38 million ------- $159 million 

Option 5 
Land Route 
Without 
Temporary 
Bypass Force 
Main 

------- $71 million $80 million $9 million ------- $160 million 

 
Option 1: Existing Force Main No. 1 Route 
The existing Force Main No. 1 route has the major advantage of not having to cross Oneawa 
Hills or Kaneohe Bay and could lie almost entirely within the existing right-of-way, mostly 
within Kaneohe Bay Drive.  The new Force Main No. 2 would be constructed by assembling 
the force main in an excavated open trench, burying it with fill material, and restoring the 
roadway above it.  A short 200-foot segment under Kawa Stream, which borders the 
Kaneohe WWPTF, will be installed by a microtunneling method. 
 
Microtunneling initially involves the excavation of a “launching” pit at one end of the canal 
and a “retrieval” pit at the other end of the canal.  The walls of the pits would be shored by 
sheet piles to provide a dry working area.  Dewatering pumps may be required to maintain 
the dry working area. 
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From the launching pit, a length of pipe with a microtunneling machine attached to the 
leading end would be pushed or “jacked” under the canal toward the retrieval pit.  As the 
cutter head of the microtunneling machine progresses, carrying the pipe length forward, the 
spoils generated are removed through the rear end of the pipe at the launching pit.  As each 
length of pipe is installed, another is attached behind it and jacked forward until the 
microtunneling machine and pipe behind it reach the retrieval pit, thereby installing a pipe 
segment beneath the canal.  The pipe segment would then be connected at either end to the 
force main.  
 
The major disadvantages of this option include potential damage to the existing Force Main 
No. 1 and other utilities within the roadway, particularly during excavation; the need to 
acquire additional rights-of-way or easements, where required, to accommodate Force Main 
No. 2; and, disruption of traffic along the roadway.  To address potential damage to the 
existing Force Main No. 1, this option would require a temporary bypass force main to 
convey wastewater during the construction period.  Efforts to determine a cost effective route 
for the temporary bypass force main led to the concept of installing a pipe beneath the 
seafloor of Kaneohe Bay.  After Force Main No. 2 is constructed adjacent to Force Main No. 
1, the temporary bypass force main under Kaneohe Bay would likely be cut and abandoned 
in place. 
 
The estimated cost for this option is $3 million for 200 feet of microtunnel installation of the 
force main under Kawa Stream, $118 million for 15,800 feet of new force main constructed 
by the open trench method, and $40 million for the temporary bypass force main beneath 
Kaneohe Bay.  Hence, the total cost would be on the order of $161 million.  This option was 
dropped from consideration since the cost of a permanent Force Main No. 2 beneath 
Kaneohe Bay is $54 – 85 million. 
 
Option 2: Interstate H-3 Route 
This option would follow the existing Force Main No. 1 route from the Kaneohe WWPTF 
along Kaneohe Bay Drive to Mokapu Saddle Road, ascend Mokapu Saddle Road to 
Interstate H-3, then travel along H-3 back to Kaneohe Bay Drive to the Kailua Regional 
WWTP.  This option, which would be constructed by a short microtunneled segment under 
Kawa Stream, and the remainder by open trenching, was eliminated when the State 
Department of Transportation (DOT) and the Federal Highway Administration (FHWA) 
indicated that they would not allow such a project within the Interstate H-3 right-of-way 
(ROW). 
 
This option also has the disadvantage of needing to overcome the rising elevation of 
Oneawa Hills.  Beginning at a ground elevation of less than 10 feet at the Kaneohe WWPTF, 
the force main would reach an elevation of approximately 150 feet at the high point of 
Mokapu Saddle Road.  It would then need to climb to an elevation of approximately 200 feet 
to run along Interstate H-3.  To overcome this increase in elevation, a new booster pump 
station, and possibly a second new booster pump station, would need to be constructed.  
Since the City owns no property along this route, land would also need to be acquired for the 
booster pump station(s).   
 
Moreover, since the route would share the existing Force Main No. 1 route along a 
particularly congested utility corridor within the Kaneohe Bay Drive ROW to Mokapu Saddle 
Road, the previously mentioned temporary bypass force main beneath Kaneohe Bay would 
also be required for this option.  The City would require the temporary bypass force main to 
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convey flows during the phase of construction where damage could occur to the existing 
Force Main No. 1. 
 
The estimated cost of this option is $3 million for 200 feet of microtunnel installation of the 
force main under Kawa Stream, $89 million for the 17,600 feet of new supplemental force 
main constructed by open trenching, and $40 million for the temporary bypass force main 
beneath Kaneohe Bay.  Although this option was abandoned before cost estimates for the 
booster pump station(s) could be prepared, a rough estimate for one booster pump station 
would be on the order of $20 million and second could be an additional $10 million, excluding 
land acquisition.  Hence, the total cost for this option would be on the order of $152 to $162 
million. 
 
Option 3:  Mokapu Boulevard Route 
Like Option 2 above, this option follows the existing Force Main No. 1 route to the 
intersection of Kaneohe Bay Drive and Mokapu Saddle Road, then along Mokapu Saddle 
Road.  Instead of turning onto Interstate H-3, this option would continue on to Mokapu 
Saddle Road, then along Mokapu Boulevard, turning left onto Kaneohe Bay Drive and 
terminating at the Kailua Regional WWTP. 
 
Like Option 2, this option has the disadvantage of overcoming the ascending grade along 
Mokapu Saddle Road, which reaches an elevation of approximately 150 feet.  If the new 
Force Main No. 2 is constructed by open trenching, a new pump station would need to be 
constructed and land would need to be acquired for its location.  A more cost-effective 
alternative, however, is to construct a tunnel through the saddle for a distance of 
approximately 4,500 feet.  The tunnel will reduce the maximum elevation of the alignment to 
approximately 34 feet, thereby avoiding the cost of constructing and maintaining a new 
booster pump station.  The tunnel would be approximately nine feet in diameter and would 
be constructed using a conventional drill-and-blast method.  This would involve drilling a 
series of holes horizontally into the hillside, setting and detonating charges, and clearing out 
the resulting rubble using conventional excavation, and earth moving equipment. 
 
Like Option 2, this option also has the disadvantage of sharing the existing Force Main No. 1 
route along a particularly congested utility corridor within the Kaneohe Bay Drive ROW to 
Mokapu Saddle Road.  Therefore, the previously mentioned temporary bypass force main 
beneath Kaneohe Bay would also be required for this option.  The City would require the 
temporary bypass force main to convey flows during the phases of construction where 
damage could occur to the existing Force Main No. 1. 
 
Open trench construction of the new supplemental force main along Mokapu Boulevard 
would significantly disrupt traffic due to the number of intersections and driveways that would 
be inaccessible during various phases of construction.   
 
The estimated cost of this option is based on several construction methodologies.  First, 
there is microtunneling to install approximately 200 feet of the force main under Kawa 
Stream at a cost of $3 million.  Next, there is a cost of approximately $69 million for 14,800 
feet of new supplemental force main constructed by open trenching along Kaneohe Bay 
Drive and Mokapu Boulevard.  The 4,500-foot long tunnel beneath Mokapu Saddle Road 
would cost approximately $26 million.  The temporary bypass force main beneath Kaneohe 
Bay would cost approximately $40 million.  Hence, the total cost for this option would be on 
the order of $138 million. 
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Option 4:  Kawainui Canal Route 
This option is identical to Option 3 above, except that instead of trenching through Mokapu 
Boulevard, Force Main No. 2 would be installed beneath Kawainui Canal using 
microtunneling technology.  The advantage of this option over Option 3 is that traffic 
disruptions during construction along Mokapu Boulevard would be significantly reduced.   
 
This option was dismissed due to the limited amount of open space available on both sides 
of the canal for staging construction equipment.  Moreover, the Kalaheo Avenue Bridge is 
pile supported, which would make access to the launching and receiving pits impractical for 
large construction equipment. 
 
The estimated cost of this option is the same as Option 3, except that approximately 4,500 
feet of the force main installation along Mokapu Boulevard, would replaced by microtunneling 
for the force main under Kawainui Canal at cost of $38 million.  This option also requires the 
temporary bypass force main under Kaneohe Bay at a cost of $40 million.  Thus, the 
approximate total cost of this option is $159 million.  Excluded from this estimate is the cost 
of acquiring property and demolishing a home to provide access for machinery and materials 
to the Kawainui Canal to conduct the microtunneling operation. 
  
Option 5: Land Route without Temporary Bypass Force Main 
As part of the community outreach effort for the project, the City Department of 
Environmental Services (ENV) convened a Core Working Group (CWG), representing 
various interests in the Kaneohe and Kailua communities (see Chapter 11).  After the 
preceding Force Main No. 2 options were presented to the CWG on August 25, 2010, the 
CWG requested the City to develop a land route option that would not require a temporary 
bypass force main during construction. 
 
To do this, the route would need to avoid the Kaneohe Bay Drive ROW as it exits the 
Kaneohe WWPTF.  The route for this option starts at the Kaneohe WWPTF and follows an 
alignment similar to the Gravity Tunnel alternative (see Section 2.2.3), but at a shallower 
depth (at approximately sea level, versus 35 feet below sea level for the Gravity Tunnel 
alternative).  At this depth, the force main could traverse well below any utility lines that run 
along Kaneohe Bay Drive.   
 
From the pump station at Kaneohe WWPTF, the force main would be installed by 
microtunneling under Bayview Golf Course to Kaneohe Bay Drive.  The alignment would 
then traverse beneath Oneawa Hills via a drill-and-blast tunnel since the high elevation of the 
hills in this area would preclude an open trench option.  Like Option 3, which includes 
installation of a tunnel under Mokapu Saddle Road, the route in this option would also 
continue underground until it reaches Mokapu Boulevard.  From that point, the route would 
be identical to Option 3, where open trench construction would be used to install the force 
main beneath Mokapu Boulevard to the Kailua Regional WWTP. 
 
The estimated cost of this option includes 1,400 feet of microtunneling from Kaneohe 
WWPTF to Kaneohe Bay Drive through highly compressible and saturated soils, at a cost of 
$9 million; 10,000 feet of drill-and-blast tunneling through assumed primarily rock under 
Oneawa Hills and likely segments of soft ground tunneling to Mokapu Boulevard, at a cost of 
$80 million, and, 8,500 feet of open trench construction from Mokapu Boulevard to the Kailua 
Regional WWTP.  This is the longest option at 20,000 linear feet and the costliest, totaling 
$160 million. 
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2.2.2 Optional Routes Beneath Kaneohe Bay 

After the decision was made to pursue a route beneath Kaneohe Bay for Force Main No. 2, 
seven different alignments for this option were considered.  At the time, construction 
methods were limited to horizontal directional drilling (HDD) technology.  HDD involves the 
use of a drilling machine that can be steered to its destination from its launching point.  After 
the initial pilot bore is completed, a reamer is launched and pulled through the pilot bore to 
increase the excavated diameter.  Depending on the required diameter of the bore, 
progressively larger reamers are pulled through until that the desired diameter is achieved.  
For the proposed Force Main No. 2, the likely minimum bore diameter is 52 inches.  Next, a 
42-inch (inside diameter), minimum one-inch thick steel casing would be pulled through the 
completed bore.  This would be followed by pulling a 36-inch (inside diameter) fusible Poly 
Vinyl Chloride (PVC) pipe through the steel casing.  This fusible PVC pipe would serve as a 
36-inch (inside diameter) force main.   
 
HDD applications are limited by the distance over which a particular diameter of steel casing 
can be installed in a single operation.  This limitation is related to the amount of friction 
exerted on the casing as it is pulled through the completed bore.  Until recently, a single HDD 
operation, or “pull”, had not accomplished a pipe installation across a distance as long as  
the approximately two miles beneath Kaneohe Bay for the proposed diameter of steel casing.  
More recent technology and methods, however, suggest that this may be possible, although 
some risk would be involved.  
 
To account for the risks, this option initially assumed that work within Kaneohe Bay may be 
required as discussed in the EIS Preparation Notice (EISPN) preceding the[is] Draft EIS.  In 
anticipation of the potential work to be conducted in the bay, the City consulted various bay 
users, such as boaters and fishermen; nearby facilities, such as the University of Hawaii 
facility on Coconut Island and the Marine Corps Base Hawaii – Kaneohe Bay at Mokapu 
Peninsula, and regulatory agencies such as the U.S. Army Corps of Engineers and the State 
Department of Land and Natural Resources (DLNR).  The City also conducted various 
studies to identify bay resources and sensitive areas, such as coral reefs and sea grass 
habitats where operations such as drilling or pipe pulling should be avoided.  The City 
conducted borings within the seabed to determine conditions that would affect 
constructability; and, consulted various landowners whose properties would potentially be 
impacted by the alternative alignments.  The preferred alignment beneath Kaneohe Bay was 
selected in consideration of the information obtained. 
 
Subsequent to the publication of the EISPN in June 2010, and in recognition of concerns 
expressed by the various user groups, affected parties and the community in general, the 
City eliminated construction options that would require construction activities in the bay.  
Therefore, the HDD construction option is essentially limited to a “single-pull” installation 
through the selected alignment.  The second “hybrid-tunnel” option discussed in the EISPN 
was later added to increase options for construction methods.  Both of these construction 
options are described in greater detail in Section 2.3 Proposed Action. 

2.2.3 Alternative Gravity Tunnel Alignments 

Alternative gravity tunnel alignments were developed in consideration of factors such as 
minimizing easement acquisition through private lands, eliminating existing pump stations 
between Kaneohe WWPTF and the Kailua Regional WWTP, and minimizing the cost of 
tunnel construction.  Two major options that optimize one or more of these considerations 
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were developed.  One option follows the existing Force Main No. 1 alignment, while the other 
is the proposed Gravity Tunnel alignment (see Figure 2-5). 
 
Option 1 – Existing Force Main No. 1 Route 
This option follows a route beneath the existing Force Main No. 1.  Unlike the force main 
alternative following this route, however, the Gravity Tunnel would be much deeper, avoiding 
any damage to Force Main No. 1 during construction.  Moreover, it would not involve 
construction activities at the surface which would disrupt traffic.  The tunnel would be 
constructed using a tunnel boring machine (TBM), more conventional drill-and-blast 
methods, or a combination of both methods, as determined by the contractor.  Since the 
route will be mostly within the City’s existing ROW for Kaneohe Bay Drive, easement 
acquisition would be minimized.  The only acquisitions required would be along the edges of 
some properties where the turning radius of the tunnel cannot be accommodated within the 
existing Force Main No. 1 ROW. 
 
Another advantage of this route is the possibility of eliminating several existing pump stations 
and associated force mains (see Figure 2-6).  These pump stations collect wastewater 
generated in the Kaneohe area between Kaneohe WWPTF and the Kailua Regional WWTP, 
and direct the flows to the Kaneohe WWPTF.  The smallest of these pump stations, Pump 
Station No. 5, is located closest to the Kailua Regional WWTP.  It collects wastewater from 
the easternmost portion of Kaneohe and pumps it southwest to the next larger Pump Station 
No. 4.  Pump Station No. 4 collects wastewater from the area it serves, as well as from Pump 
Station No. 5, and pumps it further southwest to an even larger Pump Station No 3.  This 
continues to Pump Station No. 2.  Pump Station No. 2 pumps the accumulated flows to the 
Kaneohe WWPTF, from where flows from the Ahuimanu WWPTF and those from other 
areas of Kaneohe are collected and pumped to the Kailua Regional WWTP through Force 
Main No. 1. 
 
In this option, it may be possible to direct flows from some or all of these pump stations into 
the gravity tunnel.  Since the gravity tunnel would be located at a lower elevation than each 
of the pump stations, the flows would be conveyed by gravity through new connecting pipes, 
and the pump stations would no longer be required.  This would eliminate the operation and 
maintenance costs for the pump stations and associated force mains. 
 
The main disadvantage of this option is the cost of construction.  Because the sub-surface 
conditions vary, different tunneling methods may be required.  A TBM that can work in 
varying geological conditions is generally less efficient than a machinery that is specialized 
for a specific type of geological condition.  In some conditions, TBM methods may not be 
feasible and alternative construction methods such as drilling and blasting may be required.  
Depending on the geology, structural support may also be required, such as the use of pre-
cast concrete segmental tunnel liners.  These are interlocking arc-shaped concrete blocks 
that are installed to form a structurally stable tunnel support system as the tunnel boring 
progresses.  The loss in tunnel construction efficiency due to varying geological conditions 
increases construction costs.   
 
Option 2 – Oneawa Hills Route 
This option, which became the Gravity Tunnel Alternative, reduces cost by following an 
alignment that keeps the tunnel in basalt rock for approximately 95 percent of the route.  A 
TBM that is designed specifically for tunneling through rock would be used.  The high degree 
of efficiency possible with such a TBM in relatively homogenous geological conditions can 
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significantly reduce construction costs.  The selected alignment through Oneawa Hills also 
decreases the length of the overall tunnel, minimizing the length of tunneling through soft 
soils near the Kaneohe WWPTF, incorporating wide turns easily negotiated by the TBM, and 
minimizing the number of different landowners from whom easements would need to be 
acquired.  Approximately five percent of the alignment (approximately 800 feet) traversing 
softer lagoonal deposits near Bayview Golf Course and the Kaneohe WWPTF would likely be 
constructed using machinery such as hydraulic and mechanical excavators.  Due to the soft 
ground conditions, the area to be excavated will be hardened by injecting a cementious fluid 
into the soft material.  The TBM would not be used in these areas.  This option would not 
offer the advantage of eliminating existing wastewater pump stations in Kaneohe, as they 
could not be easily connected to the Gravity Tunnel.   

2.2.4 Alternatives Addressing Infiltration and Inflow 

As discussed in Section 1.4 Project Need, I/I during wet weather conditions can result in 
extreme peaks in flow that potentially can be seven to eight times greater than the average 
daily flow within the service area.  Discussed below are several alternative means of 
addressing I/I. 

2.2.4.1 Reduce I/I in the Wastewater Collection System 

The primary sources of I/I to the wastewater collection system are damaged sewer lines, 
pipes, mains, and manholes.  Infiltration of the wastewater collection system is widespread, 
especially in older portions of the system which were constructed using materials and 
methods that cause sewer collection lines to be less durable than portions built to current 
standards with modern materials.  These damaged sewer facilities can be repaired, replaced, 
bypassed with new lines, or rehabilitated, such as by placing durable liners within older 
pipes.  Such methods may be cost-effective for areas of the sewer system where there are 
numerous cracks in the main sewer lines.  In these areas, the rehabilitation will fix a 
significant amount of infiltration at one time.  These methods are infeasible in other areas, 
such as areas where the deficiencies area spread out or difficult to fix, or occur mostly in the 
smaller lines.  Within individual private properties, sewer line maintenance and repair is the 
responsibility of individual landowners, and not the City.  Also, it has been the experience of 
some jurisdictions that rehabilitating sewer lines in one area frequently results in the 
infiltration problem simply moving up to the next adjacent area, or even up to the laterals in 
private property.  Hence, it is anticipated that I/I to the wastewater collection system, 
although it may be decreased or controlled somewhat through rehabilitation, will continue to 
be significant in the future. 

2.2.4.2 Increase Capacity for Peak Wet-Weather Flow 

When sewer facilities are not sufficient to accommodate peak flows, back-ups can cause 
spills.  In gravity flow lines, such spills can occur at manholes.  In pump stations and force 
mains, insufficient capacity can result in a spill at the wastewater pump station.  Capacity can 
be increased by replacement with a larger line or larger capacity force main and pump 
station, or installation of a relief line to add capacity while keeping the older line in service. 
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2.2.4.3 Flow Equalization 

Flow equalization refers to the temporary storage of excess wastewater generated during 
periods of high flow.  Stored flows can subsequently be fed back into the system at a 
controlled rate that the system can accommodate.  To be effective, flow equalization must be 
provided upstream of potential bottlenecks, such as before a sewer main, wastewater pump 
station, or wastewater treatment plant that has insufficient capacity to accommodate peak 
flows.  The equalization facility could be an open or closed reservoir, similar to a water tank, 
or an oversized underground sewer pipe, such as a sewer tunnel.  There are unique 
requirements for each of these types of storage options involving the conveyance of 
wastewater to the facility, how wastewater is drained and the facility cleaned, and how odors 
and debris are managed. 

2.2.4.4 Treatment Plant Expansion 

Once I/I enters the wastewater collection system, it becomes wastewater that must be 
treated along with the wastewater that is intended to be in the system.  A wastewater 
treatment plant must be able to accommodate peak flows, but if the disparity between 
average flows and peak flows is too great, the efficiency of the treatment process may be 
compromised.  Unless sufficient flow equalization is provided, it may be necessary to expand 
treatment plant processing capacity to accommodate peak flows. 

2.3 Proposed Action 

The proposed action consists of two primary alternatives to convey and store wastewater, 
one of which would be constructed (see Figure 2-7).  To provide a basis for comparing the 
impacts of the two primary alternatives, they were developed to comparably address 
conveyance and storage needs.  The two primary alternatives are described below. 

2.3.1 Alternative 1: Force Main No. 2 and New Equalization Facilities 

This alternative involves constructing a 36-inch diameter (interior diameter) force main 
beneath the seafloor of Kaneohe Bay.  The force main will convey pre-treated wastewater 
from the Kaneohe WWPTF to the Kailua Regional WWTP.  Since the force main will convey 
the wastewater under pressure, its profile need not be sloped downhill.  Also, the pressurized 
force main has no air space to allow for storage of excess wastewater.  The anticipated peak 
flows projected by the previous hydraulic modeling studies show that the force main 
alternative will require construction of a 6.9 million gallon equalization facility, which is 
essentially a wastewater reservoir, at the Kaneohe WWPTF, and a 2.1 million gallon 
equalization facility at the Kailua Regional WWTP.  These equalization facilities are not 
currently required by the 2010 Consent Decree to be completed by the 2014 deadline for 
Force Main No. 2.  It is anticipated, however, that they will be required to be completed by 
June 30, 2020, based on the Consent Decree because of the probable need for these 
facilities to reduce the potential for wastewater spills.  
 
Force Main No. 2 would traverse a distance of approximately 14,900 lineal feet (2.8 miles) 
from the existing pump station at the Kaneohe WWPTF to the Kailua Regional WWTP.  The 
first approximately 1,200 linear feet (0.2 mile) between the pump station and the spit of land 
forming the northwest side of Waikalua Loko Fishpond would be constructed by conventional 
open trenching methods.  The next approximately 10,900 lineal feet (2.0 miles) beneath 
Kaneohe Bay to the area inside a looped ramp at the interchange of Interstate H-3 and 
Kaneohe Bay Drive would be constructed by HDD or tunneling, as described below.  The 
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final approximately 2,800 lineal feet (0.5 mile) from the interchange, along Kaneohe Bay 
Drive to the Kailua Regional WWTP, would be constructed by conventional open trenching 
methods and auger boring or microtunneling under roadways that are part of the H-3 
Interchange and Kaneohe Bay Drive. 
 
Construction of the approximately two-mile length of force main beneath Kaneohe Bay would 
be put out for bid by the City with two available options for construction.  [Neither] One of 
these sub-alternative construction methods [would] may allow limited construction activity [to 
be staged] within Kaneohe Bay if the contractor elects to install the steel sleeve by 
mircrotunneling and meets all permitting requirements.  [However] In addition, for either sub-
alternative, work may be allowed in the bay in the event of emergencies or unplanned need 
to access machinery to remove or break-up obstructions etc. beneath the seafloor in certain 
locations.  These sub-alternatives are described below:  
 
Sub-Alternative 1A – Horizontal Directional Drilling (HDD) 
HDD involves a drilling rig that can steer a drill head to its destination from its launching 
point.  The following is a generalized description of how a HDD operation is conducted. 
 
Initially, a one-half inch diameter cable is laid on the seafloor over the planned route to guide 
the directional drilling using electronic signals.  The drill rig is placed and secured to the 
ground at the start of the bore.  The drill head is then launched from the bottom of a pit that 
will capture the bentonite drilling “mud”, which is a purified form of non-toxic natural clay 
material mixed with water.  The drilling rig at the launch point rotates a flexible drill shaft 
called a “drill string” (see Figures 2-8 and 2-9).  The drill string is also a pipe that delivers a 
stream of mud to the drill head, where mud is ejected and mixed with muck generated by the 
head.  The mud and muck mixture flows around the drill string through the drilled pilot hole 
back into the enclosure pit. 
 
After the pilot hole has successfully reached its destination, the signal cable is removed from 
the seafloor.  The pilot hole is then widened by attaching a reamer to the drill string and 
pulling it through the pilot hole (see Figure 2-10).  The reamer also tows a drill string and, like 
the drill head, the reamer also spews mud as it cuts a larger hole.  A second drill rig and pit 
to capture the mud and muck mixture is located on the other end of the bore.  Several 
passes with successively larger reamers are made until the required diameter is achieved. 
 
The mud and muck that emerges from the bore at the pits may be processed to produce 
reclaimed mud for reuse during the drilling operation.  Depending on the characteristics of 
spoils remaining after the mud had been reclaimed, it may be further processed, dewatered 
and hauled away by trucks for disposal.  Alternatively, unprocessed muck and mud may be 
hauled away in trucks with lined beds to prevent leakage.  The construction contractor could 
dispose of the spoils as fill material, where permitted, as arranged through agreements with 
landowners desiring such fill.  If not, the spoils could be disposed of at a landfill where it 
would be used as “daily cover” (each day’s landfill disposal is required to be covered by a 
layer of earthen material). 
 
Throughout the operation, the bore is filled with the mud and muck mixture.  After the 
reamers have achieved the required diameter, a device referred to as a “swab” is pulled 
through the bore to remove the mud and muck mixture and fill the entire length of the bore 
with clean mud prior to inserting the steel casing. 
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For the HDD operation, the soft material underlying the bay near the Kaneohe WWPTF 
needs special attention and contingency considerations.  The soft conditions make the bore 
prone to collapsing.  In addition, as the drill head, reamers and swab are pulled through the 
bore, mud is pumped into the bore to flow out at either end into the pits.  Pressure created by 
this flow could cause the soft material to fracture and release the mud and muck into the bay 
where the ground cover is shallow.   
 
This phenomenon is referred to in the industry as a “frac-out” (see Figure 2-11).  To prevent 
this from happening, the force main design requires the installation of a 48- to 60-inch (inside 
diameter) steel sleeve in the soft bottom before commencing the HDD operations.  The steel 
sleeve, which is essentially a pipe open at both ends, [w]could be driven at a downward 
angle through the soft material using equipment similar to a pile driver.  It is estimated that 
the steel sleeve could extend up to 1,000 feet in the bottom of the bay. 
 
Alternatively, the steel sleeve could be installed by microtunneling.  This would involve 
attaching a motor driven cutter head to the front of the first section of steel sleeve.  As the 
sleeve is pushed, or “jacked” into the ground, the cutter head would bore through the 
seafloor ahead of it, and the spoils would be removed through the surface end of the sleeve 
through spoil removal pipes inside the sleeve.  Additional sections of the sleeve would be 
welded on and jacked in, pushing the sleeve further and further into the seafloor to the 
desired distance and depth.  Once installed, however, the cutter head at the front of the 
sleeve may need to be removed through a surface access shaft depending on the type of 
microtunnel equipment needed.  To reach the cutter head, the bottom of the bay will need to 
be excavated.  To minimize water quality impacts, interlocking sheet piles will be driven into 
the bottom to create an enclosure isolating the water column in which the excavation will 
occur.  Watercraft will be used to install the sheet piles or better containment system, 
excavate the bottom and receive the excavated material.  Divers would then enter the 
excavation and manually remove the cutter head. 
 
Once the steel sleeve has been placed, the HDD pilot drill would be launched through the 
steel sleeve, as would the reamers, swab, and the steel casing for the force main, through 
which the fusible PVC force main will be pulled.  The steel sleeve will be left in place 
following construction. 
 
Another variation of the HDD operation that the selected contractor may pursue is to launch 
pilot drills from both ends.  This would shorten the distance each drill head would need to 
travel and, thereby, increase the accuracy of its path.  Once the drill heads meet under the 
bay, one would be retracted and the other would follow its path out of the bore.  
 
After the minimum 52-inch bore is completed and swabbed, a 42-inch (inside diameter) steel 
casing would be pulled through the bore.  Ideally, installation of the steel casing would be 
accomplished in a single pull without stopping.  Stopping the pull causes momentum to be 
lost and allows materials around the pipe to settle, increasing the frictional force along the 
pipe upon resumption of the pull. 
 
Ideally, the complete length of the relatively inflexible casing would need to be laid out and 
completely assembled before pulling it into the bore.  As a two-mile long staging corridor is 
not possible, the City is seeking a staging area that would allow 1,300-foot long sections of 
the steel casing to be laid out.  Since Kaneohe WWPTF has more available space for staging  
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the HDD operation and assuming that a portion of the Bayview Golf Course would be used 
as a staging area, the casing would be assembled and inserted into the bore from this end 
(see Figure 2-12).  This would allow the casing to be assembled in four major sections that 
will be joined and installed in four pulls in as quick succession as possible. 
 
The leading end of the casing will be fitted with a cap to which a drill string extending to the 
retrieval end will be attached.  The casing will be inserted into the steel sleeve that was 
previously driven into the soft ground and pulled by the cable from the Kailua end.  As the 
casing goes through the mud filled bore, the displaced mud will come out of both ends to be 
captured in the enclosures.  
 
After the steel casing is pulled through, trimmed and secured, the 36-inch, inside diameter 
fusible PVC plastic force main pipe will be pulled through the steel casing, which will likely be 
filled with water to reduce friction.  Once installed, the force main pipe under the bay will be 
connected at each end to underground force main pipes that will be placed there by open 
trench, HDD or microtunnel methods of construction.  
 
[Although t]The HDD method of pipe installation may [will not] require construction activity in 
Kaneohe Bay if the steel sleeve is installed by microtunneling.  In addition, there are 
contingency situations that may require work in and over the water.  If, for example, the pilot 
holes are drilled from both ends but do not align close enough for one drill head to follow the 
other’s bore as it is retracted, manual alignment may be necessary.  To reach the drill heads, 
the bottom of the bay will need to be dredged.  To minimize water quality impacts, 
interlocking sheet piles will be driven into the bottom to create an enclosure isolating the 
water column in which the dredging will occur.  Watercraft will be used to install the sheet 
piles, dredge the bottom and receive the dredge material.  Divers would then enter the 
excavation and manually realign the drill heads.  This type of work would only be allowed 
along specific sections of the force main alignment.  Specific areas with corals and sea grass 
will be off limit for such work. 
 
Another potential situation contingency is frac-out.  Although the steel sleeve will prevent this 
from happening in the most susceptible area near the Kaneohe WWPTF, frac-outs could 
conceivably occur in other areas along the route.  They are more likely to occur where the 
bore is closer to the surface, near land, as opposed to where it is deep beneath the sea floor 
in the middle of the bay.  Should a frac-out be detected, any further discharge into the bay 
can be controlled by ceasing operation including pumping of mud to the drill head, reamer or 
swab, or, stopping pulls that displace mud within the bore.  Silt fences can be deployed to 
contain discharges.  Pressure that caused the frac-out could be reduced by slowing down the 
rate of pulls, or decreasing mud pumping rates. 
 
Sub-Alternative 1B – Hybrid Tunnel 
This sub-alternative involves construction of a tunnel up to nine feet in interior diameter in 
which the force main would be placed and secured.  The tunnel would be constructed using 
two methods, hence the term “hybrid” (see Figure 2-13). 
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Initially, a long-distance pipe jacking operation comparable to microtunneling would be 
employed.  The staging area for this operation would be the spit of land forming the 
northwest side of Waikalua Loko Fishpond at Kaneohe WWPTF.  Pipe jacking equipment 
would be assembled and anchored at the site.  A nine-foot exterior diameter steel casing that 
would become the tunnel would be fitted with a cutter head on its leading end.  The casing 
would be pushed or “jacked” into the ground at a downward angle while the cutter head 
bores through the ground.  Muck generated by the cutter head would be removed from the 
back end of the casing as slurry pumped through a pipe in the steel casing for processing.  
After the first section of casing is pushed into the ground, another section would be welded 
into place behind it and jacked forward.  By continuing to add more sections to the pipe, a 
straight tunnel would be formed, extending up to 3,000 feet under Kaneohe Bay to a depth of 
approximately 120 feet below sea level with most of it more than 80 feet below the sea floor. 
 
The second phase of construction will involve switching from long-distance pipe jacking to 
the use of a TBM.  As the TBM proceeds with the excavation, pre-cast interlocking concrete 
segmental liners would be installed to form the walls of the tunnel which would have an 
interior diameter of nine feet.  Muck generated by the TBM could be extracted as slurry.  The 
segmental liners, workers and replacement parts would be delivered by rail car.  Ventilation 
fans at the staging area would deliver air to the workers on the TBM through a duct.  
Electricity to run the TBM and for lighting and ventilation fans would be provided by Hawaiian 
Electric Company and supplemented by on-site generators.  Depending on the composition 
of the spoils, the material may be processed, dewatered and hauled away by trucks for 
disposal.  Alternatively, wet material would be hauled away in trucks with lined beds to 
prevent leakage.  The construction contractor could dispose of the spoils as fill material, 
where permitted, or as arranged through agreements with landowners desiring such fill.  If 
not, the spoils could be disposed of at a landfill where it would be used as “daily cover” (each 
day’s landfill disposal is required to be covered by a layer of earthen material). 
 
Before the TBM reaches the area inside a looped ramp at the H-3 Interchange and Kaneohe 
Bay Drive, the area will be excavated and shored.  The TBM will complete its bore at the 
excavation, where it will be disassembled and removed.  The PVC force main pipe will be 
pulled through the completed tunnel, secured and grouted in place.  It is anticipated that the 
entire space between the force main and tunnel may not be completely grouted.  Once 
installed, the force main pipe under the bay will be connected at each end to underground 
force main pipes that will be placed there by open trench method of construction. 
 
A potential contingency situation for this hybrid tunnel method of construction is the 
possibility of encountering rocks that are too large for the TBM to remove or pulverize.  Test 
bores along the alignment have not detected the presence of such rocks but they would need 
to be dealt with, if encountered. 
 
Depending on the rock size and or composition, such obstructions could be broken into 
smaller pieces by drilling through them from watercraft in the bay.  This would be 
accomplished by inserting a pipe into the bottom of the bay floor, creating an isolated water 
column to the surface.  Watercraft with a drilling rig would drill through the pipe, into the 
bottom of the bay and into the obstruction.  The intent is to fragment a larger rock into 
smaller pieces that can be removed or pulverized by the TBM. 
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If the obstruction is too large or too hard to fragment, it could be removed or pushed out of 
the way.  This would involve driving sheet piling into the bottom to create an isolated water 
column.  The bottom would then be excavated to the obstruction, and the obstruction 
removed.  Alternatively, material around the obstruction could be excavated below the level 
of the obstruction and the weight of the obstruction would cause it to settle out of the path of 
the TBM (see Figure 2-14).  
 
Equalization Facilities 
The Force Main No. 2 alternative includes the construction of covered equalization facilities 
at the Kaneohe WWPTF and the Kailua Regional WWTP to capture and store peak flows 
generated during wet weather events.  Based on the peak flow projections prepared for the 
1999 I/I Plan, the equalization facility at the Kaneohe WWPTF would require a capacity of 6.9 
million gallons.  The facility would store wastewater from the Kaneohe and Ahuimanu service 
areas during peak flow conditions and empty when flows subside.  The facility would be 
located along the opposite side of the fenceline north of the Kaneohe WWPTF (see Figure 2-
15).  Its dimensions are estimated to be approximately 335.5 feet long, 232.5 feet wide, and 
25.5 feet deep.  The facility would be partially buried for hydraulic efficiency (see Figure 2-
16).  This would also reduce its visual profile by approximately seven feet, resulting in a total 
height [of about] ranging from 18-½ to 21-½ feet above ground.  Adjoining the equalization 
facility will be a new pump station and odor control facility.  In addition, new headworks will 
provide preliminary treatment consisting of screening and grit removal.   
 
The equalization facility at the Kailua Regional WWTP would have a capacity of 
approximately 2.1 million gallons.  The covered facility would store wastewater from the 
Kailua service area during peak flow conditions and empty when flows subside.  The facility 
would be located on the south side of the Kailua Regional WWTP in a vacant area along the 
fenceline of Kaneohe Bay Drive (see Figure 2-17).  Its dimensions are estimated to be 
approximately 212.5 feet long, 127.5 feet wide, and 25.5 feet deep.  The facility would be 
mostly buried (see Figure 2-18).  Due to the sloping topography along this portion of the 
plant, the visual profile will be further reduced such that, with the exception of the guard 
railing, the facility will not visibly protrude above ground.  A headworks component adjoining 
the equalization facility will provide preliminary treatment.  In addition, odor control will be 
housed in an adjacent single-story building.  A new influent pump station with odor control is 
also proposed. 
 
As noted previously in Section 1.4.2 Wastewater Flow, the City is updating the 1999 I/I Plan, 
which is likely to lower peak design flows.  If such a reduction is determined, the size of the 
equalization facilities would also be reduced.  Depending on the magnitude of the reduction, 
there is possibility that the need for an equalization facility at the Kailua Regional WWTP 
could be deferred pending future assessments.  

2.3.2 Alternative 2: Gravity Tunnel 

This alternative involves constructing an approximately three-mile long tunnel, up to ten feet 
in interior diameter, from the Kaneohe WWPTF to the Kailua Regional WWTP to convey 
wastewater by gravity flow.  As such, the pre-treatment facility, including the pump stations at 
the existing Kaneohe WWPTF, could be discommissioned.  Moreover, since the gravity 
tunnel is not pressurized like a force main, it could not spill wastewater like a damaged force 
main.  Therefore, the existing force main No. 1 could also be discommissioned. 
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The City plans to keep force main No. 1 in place so it can be reactivated by portable pumps 
that could be temporarily installed at the Kaneohe WWPTF in an emergency or during any 
maintenance work for the gravity tunnel.  The tunnel would also be used as an equalization 
facility as it could store peak wet weather flows.  The tunnel will be aligned to traverse under 
Oneawa Hills, mauka of Kaneohe Bay Drive, as previously shown in Figure 2-5. 
 
Tunnel construction would be staged primarily from the Kailua Regional WWTP and would 
involve the use of a specialized rock-boring TBM.  Initially, a vertical access shaft would be 
excavated at the Kailua Regional WWTP (see Figure 2-19).  The shaft, which would be 
approximately 80 feet in diameter, is sized to subsequently be used for an Influent Pump 
Station (IPS), that would pump wastewater to the surface for treatment. 
 
The vertical shaft at the Kailua Regional WWTP would be approximately 90 feet deep.  The 
upper portion of the shaft would be excavated through soil, consisting of various types of 
deposits and weathered basalt rock, while the lower portion would be in unweathered basalt 
bedrock (see Figure 2-20).  Excavation of the upper portion of the shaft above the bedrock 
may be preceded by construction of a reinforced concrete perimeter wall cast in the ground.  
While different methods are available to achieve this, all methods would generally involve 
excavating the ground around the perimeter of the shaft down into the bedrock, placing steel 
reinforcement into the excavation and pouring in concrete, which would harden to form the 
supporting wall.  Once formed, the area inside the perimeter concrete wall of the shaft would 
be excavated to bedrock using equipment such as hydraulic excavators, backhoes, and 
clamshell buckets to lift out the loose material.  The portion of the shaft in the bedrock will 
require special methods for breaking and removing rock.  Excavation methods may include 
hydraulic hammers (ho-rams), jack hammers, chisels, and controlled blasting to fracture the 
rock for removal. 
 
After the shaft is excavated, a starter tunnel would be constructed approximately 100 to 200 
feet into the tunnel alignment.  The bottom of the tunnel would be approximately 77.5 feet 
below ground or at an elevation of -65.5 feet mean sea level (msl).  The aforementioned rock 
fracturing and removal equipment would be used to construct the starter tunnel, which would 
be used as an area for assembling and launching the TBM. 
 
The TBM will be used to bore an approximately 13- to 14-foot diameter tunnel through the 
15,000 feet of the rock (see Figure 2-21).  A key feature of the TBM is the use of hydraulic 
grippers that protrude from machine’s sides.  Pressed firmly against the sides of a rock 
tunnel, the grippers wedge the TBM in place so that its circular cutter head can be pushed 
forward with tremendous pressure to fracture the rock ahead of it. 
 
The rotating cutter head has a series of hardened steel cutter discs that score and fracture 
the rock in a circular pattern as it is pushed forward.  The falling rock fragments are caught 
by radiating blades in the cutter head that direct the rock to tumble toward the center of the 
head as it rotates.  From the center of the cutter head, conveyors transport the rock 
fragments, referred to as “muck”, through the TBM and out the rear where it is collected in 
rail carts to be transported out of the tunnel. 
 
Once the cutter head has been fully extended into the newly excavated reach of the tunnel, 
the hydraulic grippers are retracted and the transporter mechanism moves the entire TBM 
forward.  The grippers are then redeployed and the process is repeated. 
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Due to the strength and massive nature of the basalt rock, ground support requirements for 
the tunnel are anticipated to be minimal.  Where the TBM encounters fractured rock, it can 
install devices to provide structural support of the rock mass.  As needed, the TBM can drill 
holes into the side of the tunnel and install five-foot long rock bolts to secure fractures.  
Where there are more fractures that need to be secured, welded wire mesh pinned by rock 
bolts will be installed.  In even poorer conditions, the TBM can install circular steel rib 
supports to hold loose rock in place.  The intent of these support measures is to maintain a 
stable tunnel opening until the tunnel liner can be installed and grouted into place.  If 
significant amounts of groundwater are encountered in fractured basalt, holes can be drilled 
ahead of the TBM and grout injected under pressure to locally seal off groundwater 
infiltration into the tunnel. 
 
Power for the TBM would be provided by Hawaiian Electric Company at the Kailua Regional 
WWTP.  During construction of the tunnel, ventilation fans at the Kailua Regional WWTP 
would deliver fresh air through ventilation ducts along the tunnel crown to the TBM workers in 
the tunnel.  A temporary rail car system constructed behind the TBM would remove the muck 
and deliver supplies such as replacement cutters, rock bolts and steel rib supports, as well 
as transport workers.  By boring uphill from the Kailua Regional WWTP, groundwater 
encountered would flow out of the tunnel, by gravity, and drain into the shaft at Kailua 
Regional WWTP for removal. 
 
The rock boring TBM cannot be used for the approximately 800 feet of the tunnel where the 
alignment crosses Bayview Golf Course into the Kaneohe WWPTF.  This stretch of ground is 
comprised mostly of weak soils, mainly lagoonal deposits with a high groundwater table.  As 
a result, it is too soft for the TBM grippers and cutter head to function.  Therefore, a different 
tunnel construction method, staged from the Kaneohe WWPTF, would be required for this 
section of the tunnel.  Construction at this end of the tunnel would begin with the excavation 
of the drop shaft, where the wastewater would be discharged to enter the tunnel (see Figure 
2-22).  The drop shaft excavation will be approximately 35 feet in diameter and 
approximately 55 feet deep (see Figure 2-23).  As in the case of the shaft at the Kailua 
Regional WWTP, the walls of the shaft would be constructed prior to excavation.  Due to the 
weak soil conditions and high groundwater table, however, the shaft walls at the Kaneohe 
WWPTF will be even more critical for retaining the soils around the shaft and preventing 
water from entering it.  Excavation to form the walls will likely need to be done in wet 
conditions and tremie concrete poured to cast the walls, which will extend approximately ten 
feet lower than the bottom of the drop shaft excavation.  Tremie concrete is specifically 
formulated to displace groundwater and harden in flooded excavations.  Excavation of the 
shaft within the watertight tremie concrete walls would follow.  The bottom of the shaft would 
be sealed with a seven-foot thick steel reinforced tremie concrete slab, which would set the 
bottom depth of the shaft at elevation –41 feet or approximately 48 feet below the surface.  
After the slab is constructed, the groundwater would be pumped out to dewater the 
excavation. 
 
While the shaft is being constructed, the underground tunnel path through the soft and wet 
ground would need to be stabilized before the tunnel could be excavated.  This will be 
accomplished by “jet grouting.”  Jet grouting involves the use of machinery to drill holes into 
the ground to a depth of at least five feet below the bottom of the tunnel.   
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As the drill is retracted, cement, water and some air is laterally injected at high pressure into 
the ground, from ports on the side of the drill head, as it rotates.  The combination of the high 
pressure jet and rotation creates a column of mixed soil and cement that hardens to provide 
stability and impedes groundwater movement.  The jet grout columns would be formed to 
extend at least five feet above the top height of the tunnel, after which the jets would be 
turned off and the drill shaft retracted.  Depending on the machinery used by the contractor, 
the drilling pattern will be a grid with holes between three and five feet apart along the path of 
the tunnel.  The spacing of the grid is such that the grout columns overlap to form a solid, 
grouted mass to tunnel through.  The jet grouted soil would extend at least five feet above, 
below, and around the tunnel to provide a uniform block of stabilized soil that would permit 
tunnel construction without excessive ground deformations (see Figure 2-24). 
 
Where the tunnel path crosses beneath Kawa Stream, the jet grouting rig would be angled to 
drill beneath the stream so as not to require placement of the rig in the stream or too close to 
the banks where its weight could cause the banks to collapse. 
 
After jet grouting, the tunnel path will be the strength of weak concrete.  The contractor would 
excavate the tunnel, which may be up to about 17-feet in diameter, using equipment such as 
a roadheader hydraulic excavators and backhoes.  The tunnel would be supported using 
steel ribs, sprayed-on concrete and/or timber. 
 
When the TBM bores through the rock and enters the excavated tunnel, it would be placed 
on skids and hauled to the drop shaft where it will be disassembled and removed. 
 
A vertical access shaft, likely eight feet in interior diameter, would be constructed near the 
existing Board of Water Supply reservoir (see Figure 2-5).  It is likely that this shaft would be 
constructed using the raise bore method.  Initially, a pilot hole is drilled and cased from the 
surface to the tunnel below.  A drill pipe is then placed in the pilot hole and a reamer is 
attached to it at the bottom of the shaft from inside the tunnel.  A drill rig rotates and pulls the 
reamer up, enlarging the hole to a diameter of approximately 14 feet.  The rock cuttings or 
“muck” generated by the reamer drops into the tunnel for removal.  A concrete intersection, 
or riser, would then be constructed in the tunnel ceiling.  Pre-cast concrete sections of 
manhole pipes would be stacked atop the riser and grouted in place, with the top, at the 
surface, sealed by a manhole cover. 
 
Workers, air, lighting, construction materials, machinery, and replacement parts such as 
cutter heads for the TBM would be delivered to the front of the bore through the tunnel, most 
likely by rail car on tracks. 
 
The tunnel lining, with an interior diameter of 10 feet, would be made of a corrosion-resistant 
material such as polymer concrete or fiberglass pipe (see Figure 2-25).  The pipe is placed 
on blocks within the tunnel to achieve the required slope and alignment.  Then, the space 
between the pipe and the bored or excavated tunnel, referred to as the annular space, would 
be filled with grout. 
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Following tunnel construction, the Gravity Tunnel IPS at the Kailua Regional WWTP would 
be constructed inside the shaft from where the tunneling operation was staged (see Figure 2-
26).  The Gravity Tunnel IPS will be constructed within the shaft excavated to launch the 
TBM, while the building to house administrative offices and odor control facilities will be 
located above at ground level.  Under normal flow conditions, the Gravity Tunnel IPS would 
pump wastewater to the headworks, where the flow is combined with flows from the existing 
IPS, which collects flows from the Kailua area.  This would be the normal conveyance mode 
of operation for the Gravity Tunnel IPS.  During peak flow events, when the combined flows 
reach and surpass the treatment plant’s capacity of 24 mgd, the Gravity Tunnel IPS will enter 
storage mode where it will reduce pumping rates so that the combined flows will not exceed 
the plant’s capacity.  It will continue to reduce pumping rates if flows from the existing IPS 
continue to increase.  If the flows to the existing IPS exceed its capacity, the excess flow 
from the existing IPS will be diverted into the Gravity Tunnel.  As flows subside, the Gravity 
Tunnel IPS will pump out the stored wastewater from the tunnel as it returns to conveyance 
mode. 
 
The drop shaft at the Kaneohe WWPTF will include a vortex structure to swirl the wastewater 
into a vortex as it enters the gravity tunnel.  The vortex keeps solids suspended and helps 
dissipate the energy as the wastewater descends from the surface pipelines to the tunnel 
(see Figure 2-27).The muck generated by the TBM will be basalt fragments that may have 
commercial value as construction material.  As such, it may be sold or offered for collection 
by private interests.  Spoils such as those generated in the soft ground tunneling may be 
processed, dewatered and hauled away by trucks for disposal.  Alternatively, wet material 
would be hauled away in trucks with lined beds to prevent leakage.  The construction 
contractor could dispose of the spoils as fill material, where permitted, as arranged through 
agreements with landowners desiring such fill.  If not, the spoils could be disposed of at a 
landfill where it would be used as “daily cover” (each day’s landfill disposal is required to be 
covered by a layer of earthen material). 

2.3.3 Other Treatment-Related Facilities 

Regardless of which conveyance and storage alternative is selected, two improvements at 
the Kailua Regional WWTP are proposed, including a new headworks facility replacing the 
existing headworks and a new dewatering facility to replace the existing dewatering building.  
Figure 2-28 illustrates the new headworks and dewatering facilities, as well as other 
proposed improvements to the Kailua Regional WWTP. 
 
The headworks house equipment for screening and grit removal from wastewater prior to 
further treatment.  Currently, this is accomplished at the Kaneohe WWPTF before being 
pumped through the existing force main from the Kaneohe portion of the service area.  Flows 
from the Kailua area are screened, upstream of the existing IPS and at the existing Kailua 
Regional WWTP headworks.  A new headworks at the Kailua Regional WWTP would include 
construction of a new facility in an enclosed building with odor control.  It will be located near 
the existing headworks.  The existing headworks will be decommissioned. 
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The aging biosolids dewatering building at the Kailua Regional WWTP has structural 
problems and needs to be replaced.  Dewatering involves the use of centrifuges to remove 
water from digested sludge prior to disposal.  The proposed new dewatering building will be 
designed so that trucks receiving the dewatered sludge for transport will be able to drive into 
the building and the building access may be closed while the trucks are being loaded.  This 
will significantly reduce odors generated by the loading operation.  The building will be 
equipped with odor control devices to prevent odorous gases from escaping.  The existing 
dewatering building will be decommissioned. 

2.3.4 Estimated Cost and Schedule 

The estimated costs and schedules for the alternatives, as well as proposed improvements 
at the Kailua Regional WWTP, are summarized in Table 2-2 below. 

 
 

Table 2-2 Estimated Construction Costs and Schedule for Alternative 1 
and 2, and Kailua Regional WWTP Improvements 

 

Alternative 1 – Force Main No. 2 and Equalization Facilities 

 Cost Start Completion 

HDD Option $54-85 million November 2011 December 2014 

Hybrid Tunnel Option $88-118 million November 2011 December 2014 
Equalization Facility at 
Kaneohe WWPTF 

$47-67 million 2018 2020 

Equalization Facility at 
Kailua Regional WWTP 

$27-39 million 2018 2020 

Total Cost $128-224 million 

 
 

Alternative 2 – Gravity Tunnel 

 Cost Start Completion 

Gravity Tunnel $82-133 million 2013 2016 

IPS at  
Kailua Regional WWTP 

$20-30 million 2016 2018 

Total Cost $102-163 million 

 
 

Improvements at Kailua Regional WWTP 

 Cost Start Completion 

New Headworks $11.7-25 million 2014 2016 
New Sludge  
Dewatering Building 

$6.3-13.5 million 2016 2018 

Total Cost $18-38.5 million 

 
 

 



CHAPTER 3

EXISTING ENVIRONMENTAL, IMPACTS AND 
MITIGATION MEASURES



Chapter 3 
Kaneohe/Kailua Wastewater Existing Environment, 
Conveyance and Treatment Facilities  Impacts and Mitigation Measures 

 

 

3-1 

3. EXISTING ENVIRONMENT, IMPACTS AND MITIGATION MEASURES 

3.1 Climate 

The climate in Koolaupoko is characterized as mild subtropical.  Temperatures in the area 
are relatively uniform throughout the year, ranging from 71 degrees Fahrenheit (°F) to 78°F.  
Relative humidity ranges between 70 and 80%.  Northeast tradewinds prevail throughout 
most of the year, with average wind speeds from 10 to 15 miles per hour (mph).  In general, 
tradewinds are more persistent during summer months.  Windward Oahu receives high 
average annual rainfall, with the most intense rainfall occurring along the ridgeline of the 
Koolau Range.  Due to its proximity to the ridgeline, the project area experiences annual 
rainfall averages of approximately 50 inches along coastal areas and 150 inches along the 
crest of the Koolau Range. 
 

Impacts and Mitigation Measures 

 

No significant impacts on climate in the project area are anticipated.  The proposed 
tunnel route and force main corridors are not anticipated to affect temperatures, wind, 
or rainfall levels in the project area.  

3.2 Physiography 

3.2.1 Topography and Geology 

The topography and geology of Windward Oahu is dominated by the Koolau Range, the 
eroded remnants of a volcanic dome.  The Koolau Range runs generally northwest to 
southeast and forms the western-southwestern boundary of the project area.  Precipitous 
fluted cliffs (pali) extend for 20 miles on the windward side of the Koolau Range, transitioning 
to a fringing coastal plain.  Offshore is Kaneohe Bay, a sheltered embayment that hosts the 
only barrier reef system in Hawaii. 
 

Along the base of the Koolau Range, the land is characterized by deposits of both older and 
younger alluvium sediment predominantly comprised of silt and clay, with lesser amounts of 
sand and gravel and a few beds of poorly sorted gravel and cobbles.  The younger alluvium, 
which extends up stream valleys, consists primarily of gravel, sand, and silt.  Much of the 
coastal plain is underlain by calcareous sedimentary material. 
 
Kaneohe WWPTF:  The topography in the area of the Kaneohe WWPTF consists of gentle 
slopes extending from the backs of valleys to the shoreline.  The coastal plain, which 
encompasses most of the relatively flat and developable areas, rises at a gentle slope from 
sea level to the 200-foot elevation.  The Kaneohe WWPTF is located at an elevation ranging 
from three to eight feet above MSL.  Higher elevations are a result of fill associated with 
roadways, and construction of facilities.  Moderate slopes of less than 10% prevail in much of 
the Kaneohe area; however, steep to moderately steep ridges separate Kaneohe from the 
Waimanalo area to the south.   
 

Kailua Regional WWTP:  In the Kailua area, substratum generally consists of alluvial 
deposits, dune sand, colluvial deposits, mudflow deposits, and lagoonal deposits.  Along the 
Kailua Bay coastline, coralline sand deposits occur for several thousand feet inland, along 



Chapter 3 
Existing Environment Kaneohe/Kailua Wastewater 
Impacts and Mitigation Measures  Conveyance and Treatment Facilities 

 

 

3-2 

with highly permeable dune and beach deposits.  Much of the Mokapu Peninsula was formed 
by late-stage basaltic eruptions. 
 
The Kailua Regional WWTP is located at an elevation ranging from 20 to 30 feet above MSL 
along Kaneohe Bay Drive to four to ten feet along the makai boundary.  Moderate slopes of 
less than 10% occur across much of the Kailua area.  In the southern portion of Kailua, steep 
to moderately steep slopes are present near the coast.  Steep to moderately steep ridges 
separate Kailua from Waimanalo to the south.  
 
Alternative 1: Force Main No. 2 and Equalization Facilities:  The proposed alignment for 
the Alternative 1: Force Main No. 2 beneath the seafloor of Kaneohe Bay will penetrate 
several types of deposits, as shown in Figures 3-1 and 3-2, for the HDD and hybrid tunnel 
sub-alternatives, respectively.  On the Kaneohe side, estuarine deposits form a thick layer 
down to elevation -80 feet MSL.  Deeper deposits include a layer of older alluvium containing 
basalt cobbles and boulders, and tuffaceous sediments of volcanic origin underlain by marine 
sediments.  Toward the Kailua end, the estuarine deposits transition to alluvial marine and 
coralline deposits topped by lagoonal and corraline deposits that rise, as a result of coral 
growth, to near or even above the water surface at low tide. These marine deposits are 
underlain by weathered basalt material, as well a layer of basalt bedrock.  Near the shoreline 
on the Kailua side are older alluvium, largely free of basalt cobbles and boulders.  Upon 
emerging from Kaneohe Bay, the force main corridor will travel through layers of older 
alluvial, estuarine, and primary fill materials to the H-3 Interchange.  The portion of the force 
main along Kaneohe Bay Drive to the Kailua Regional WWTP will be constructed within the 
right-of-way at shallower depth, mostly through fill material. 
 
The equalization facilities will be constructed at both the Kaneohe WWPTF and the Kailua 
Regional WWTP, described previously in Section 2.3.1.  
 

Alternative 2: Gravity Tunnel:  At the Kailua Regional WWTP, the Gravity Tunnel will have 
a construction access shaft in which the influent pump station will subsequently be 
constructed.  It will also have a construction access shaft at the Kaneohe WWPTF that will 
become the drop shaft.  Both shafts will encounter deposits described previously for the 
Kailua Regional WWTP and the Kaneohe WWPTF, respectively.  The Gravity Tunnel would 
also traverse beneath a portion of each facility to their respective boundaries.  At the Kailua 
Regional WWTP, the access shaft will be placed at the end of the tunnel, well within the 
basalt bedrock.  From the access shaft, the Gravity Tunnel will extend laterally through 
approximately 285 feet of rock to the boundary of the facility alongside Kaneohe Bay Drive.  
From the access shaft at the Kaneohe WWPTF, the Gravity Tunnel will extend laterally 
through approximately 220 feet of estuarine and lagoonal deposits under the facility to the 
boundary adjoining the Bayview Golf Course. 
 
Approximately 95% of the Gravity Tunnel’s approximately 16,000-foot route will be through 
basalt rock, much of which would be under Oneawa Hills (See Figure 3-3).  From the 
direction of the Kailua Regional WWTP, the Gravity Tunnel will exit the basalt rock formation 
at a point estimated to be beneath the Bayview Golf Course and will continue toward the 
Kaneohe WWPTF, passing through layers of residual soil and weathered rock, alluvium, and 
lagoonal/estuarine/coral deposits.  After traversing approximately 580 feet beneath the golf 
course, the tunnel will cross the boundary into the Kaneohe WWPTF.  
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Impacts and Mitigation Measures 
 

In the short-term, potential impacts to physiography would generally be associated with 
soil disturbances at the surface, which are discussed in the subsequent section.  Sub-
surface construction work including HDD, microtunneling and tunneling would not 
generally be regarded as having potential adverse impacts on area geology, especially 
at the relative scale of the proposed work.  At the proposed depths and in consideration 
of the sizes of the proposed bores, it is highly unlikely that even a total collapse would 
disturb the ground or structures above them.  In the case of HDD, the potential impact 
of frac-out would be the release of the non-toxic bentonite drilling mud and muck 
(drilling spoils) into the substrate. 

3.2.2 Soils 

The U.S. Department of Agriculture Natural Resources Conservation Service surveyed and 
classified soils on all of the major Hawaiian Islands.  The survey included the soil profile from 
“the surface down into the parent material that has not been changed much by leaching or by 
the action of plant roots.”  There are nine different principal soil series in the project area 
based on classifications: the Hanalei series, Alaeloa series, Helemano series, Kaneohe 
series, Papaa series, Kokokahi series, Keaau series, Mamala series, and the Jaucas series 
(See Figure 3-4). 
 

Kaneohe WWPTF:  The Kaneohe WWPTF is located on Hanalei soils. Hanalei soils are 
found on bottom lands and low terraces along streams.  They consist of somewhat poorly 
drained to poorly drained soils.  Hanalei soils are formed in alluvium derived from basic 
igneous rock. 
 

Kailua Regional WWTP:  The Kailua Regional WWTP is located on four different types of 
soils series.  The western and southern portions of the WWTP are located on Kokokahi soils.  
Kokokahi soils are found on coastal plains, alluvial fans, and talus slopes adjacent to uplands 
at elevations from sea level to 125 feet.  They consist of deep, well drained soils that formed 
in alluvium and colluvium from basalt.  The central portion of the WWTP is located on Keaau 
soils.  Keaau soils are found on coastal plains at elevations of 5 to 40 feet.  They consist of 
deep, poorly drained soils that formed in alluvium weathered from basic igneous rocks and 
deposited over reef limestone or consolidated coral sand.  The northeastern portion of the 
WWTP is located on Mamala soils.  Mamala soils are found on coastal plains at elevations 
near sea level to 100 feet.  They consist of well drained soils formed in alluvium deposited 
over coral sand.  A small area of the eastern portion of the WWTP is located on Jaucas soils.  
Jaucas soils are found above high tide on coastal beaches.  They consist of very deep, 
excessively drained, very rapidly permeable soils formed from sand-sized fragments of coral 
and sea shells on vegetated beach areas along the coast. 
 
Board of Water Supply (BWS) Reservoir Site:  The BWS reservoir site, where the vertical 
access shaft to the tunnel will be constructed, is composed of Alaeloa silt clay. 
 
Alternative 1: Force Main No. 2 and Equalization Facilities:  Alternative 1: Force Main No. 
2 will disturb soils in the construction staging area of the Kaneohe WWPTF and portions of 
the adjoining Bayview Golf Course, which may be used as a staging area for the steel casing 
and fusible PVC pipe that will be used to construct the force main.  Soil disturbances will 
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affect Hanalei soils at the Kaneohe WWPTF and at the Bayview Golf Course.  The 
equalization facility located at the Kaneohe WWPTF will be underlain by Hanalei soils.  The 
sub-surface route from the Kaneohe WWPTF beneath Kaneohe Bay will not affect soils on 
the surface.  However, after traversing the sub-surface beneath Kaneohe Bay, the force main 
will be constructed mostly by open trench methods that will affect surface soils, including 
Jaucas, Keaau, and Kokokahi soils from the Kaneohe Bay Drive/H-3 Freeway Interchange to 
the Kailua Regional WWTP.  The equalization facility located at the Kaneohe WWPTF will be 
underlain by Hanalei soils, while the equalization facility at the Kailua Regional WWTP will be 
underlain by Kokokahi soils. 
 
Alternative 2: Gravity Tunnel:  The Gravity Tunnel will only affect soils at or near the 
surface within the construction staging area at both the Kaneohe WWPTF and the Kailua 
Regional WWTP.  These are the Hanalei soils at the Kaneohe WWPTF and the Kokokahi 
and Keeau soils at the Kailua Regional WWTP, respectively.  Beyond the staging areas, the 
shallowest depth from the ground surface affected by the Gravity Tunnel is at least 20 feet 
below the surface, including the soft soils to be stabilized by jet-grouting around the tunnel as 
it passes beneath the Bayview Golf Course and the Kaneohe WWPTF.  The jet-grouting 
operation, however, will penetrate through Alaeloa and Hanalei soils to inject cementious 
material into the sub-surface ground.  
 

Impacts and Mitigation Measures 
 
In the short-term, there will be soil disturbance impacts related to construction activities 
staged at the Kaneohe WWPTF, at adjacent portions of the Bayview Golf Course, and 
at the Kailua Regional WWTP in either of the primary alternatives.  Alternative 1 will 
also disturb soils along the section of Kaneohe Bay Drive from the Kailua Regional 
WWTP to and including the interchange area with Interstate H-3.  Alternative 2 will 
disturb a relatively small area of soils at the BWS reservoir site. 
 
Construction will entail disturbance of soils at the surface by activities such as site 
preparation, demolition of abandoned facilities, excavation, movement of construction 
equipment, placement and anchoring of machinery such as drill rigs, and stockpiling of 
construction materials and excavated material, as well as spoils from drilling and 
tunneling operations.  The temporary disturbance of soils will not have a direct impact 
on any significant vegetation or crops growing in the area.  Instead, soil disturbance is a 
potential concern in relation to facilitating erosion and sedimentation, as well as in 
generating airborne dust.  The project is subject to Section 402 of the Clean Water Act, 
which requires an Individual National Pollutant Discharge Elimination System (NPDES) 
Permit for Construction Stormwater, as well as HAR, Chapter 11-54 regarding 
compliance with the DOH’s water quality standards.  A site-specific Best Management 
Practices (BMP) Plan will be submitted for DOH review and approval in conjunction 
with the NPDES permit application.  The project will comply with all regulatory 
requirements, and the City will continue to consult with the Department of the Army 
(DA) Corps of Engineers (COE) and DOH in this regard.  Potential air quality impacts 
during construction will be mitigated by complying with DOH Administrative Rules, Title 
11, Chapter 60-11.1, “Air Pollution Control”.  Compliance with State regulations will 
require adequate measures to control fugitive dust by methods such as water spraying  
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of loose or exposed soil or ground surface areas and dust-generating equipment during 
construction.  These impacts are discussed in subsequent sections.    
 
Neither of the proposed alternatives is anticipated to have any long-term impacts on 
area soils.  Following construction, disturbed areas at the Kaneohe WWPTF and the 
Kailua Regional WWTP will be built over, paved over, or re-vegetated to control 
erosion.  Similarly, soil will be stabilized following construction along Kaneohe Bay 
Drive from the H-3 Freeway Interchange to the Kailua Regional WWTP in Alternative 1.  
For Alternative 2, soils at the BWS reservoir site will be stabilized following construction 
of the access shaft. 
 

3.3 Hydrology 

3.3.1 Surface Water 

The high quantity of rainfall on the Windward side of the Koolau Range supports numerous 
perennial streams.  Perennial streams found within the project area include Kamooalii 
Stream, Kaneohe Stream, Kawa Stream, and Kawainui/Maunawili Stream (Hawaii Stream 
Assessment, 1990) (See Figure 3-5).  There are no designated wild or scenic rivers in the 
project area as defined under the Federal Wild and Scenic Rivers Act. 
 

Kaneohe WWPTF:  Kaneohe Stream begins at the base of the Koolau Range in Hoomaluhia 
Park, about one-half mile to the southwest of Windward Community College.  Together with 
its tributaries Kamooalii, Luluku, and Kapunahala Streams, Kaneohe Stream drains the entire 
Kaneohe area.  Kaneohe Stream flows through Kaneohe Town 250 feet from the northern 
boundary of the Kaneohe WWPTF and enters Kaneohe Bay northwest of Waikalua Loko 
Fish Pond. The lower reach of Kaneohe Stream, below the confluence of Kamooalii and 
Kapunahala Streams, is approximately 1.2 miles long and discharges flows of 13 million 
gallons per day (mgd) (U.S. Fish and Wildlife, 1978).  According to the Hawaii Stream 
Assessment, the Kaneohe Stream System has moderate aquatic resources and substantial 
riparian and recreational resources. 
 
Kawa Stream flows along the southern boundary of the Kaneohe WWPTF and discharges 
into Kaneohe Bay makai of Kokokahi YWCA.  It is a relatively short perennial stream 
(approximately 2.5 miles) with no tributaries.  Kawa Stream has a mean daily flow of 1 mgd 
and has a drainage area of approximately 1,330 acres (Kailua Bay Advisory Council, 2002).  
It flows through the southern portion of Kaneohe Town and enters Kaneohe Bay near 
Waikalua Loko Fish Pond. 
 
Kailua Regional WWTP:  The Kailua Regional WWTP is located approximately 0.5 miles 
west of the Kawai Nui Canal.  The Kawainui/Maunawili, Kawailoa, and Kawaiiki Streams are 
part of the Anahulu Stream System, which drains an area of approximately 10,394 acres on 
the slopes of Maunawili Valley and Mount Olomana.  The stream flows north through Kawai 
Nui Marsh and into Kawai Nui Canal, which empties into Kailua Bay.  Maunawili Stream is 
rated as a "candidate stream for protection" by the State Department of Land and Natural 
Resources (DLNR), Commission on Water Resource Management (CWRM) because of 
outstanding cultural, riparian and recreational values. According to the Hawaii Stream 
Assessment, Kawainui/Maunawili Stream has limited aquatic resources, outstanding riparian 
and cultural resources and substantial recreation resources. 
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Alternative 1: Force Main No. 2 and Equalization Facilities:  The proposed force main 
route will directly enter the substrata beneath Kaneohe Bay, the nearest surface water body.  
It emerges at the H-3 Freeway Interchange with Kaneohe Bay Drive and continues along 
Kaneohe Bay Drive to the Kailua Regional WWTP.  The area in which the looped ramp of the 
Interchange lies is adjacent to Nuupia Pond, a surface water body.  The section of Kaneohe 
Bay Drive extending from the Interchange to the Kailua Regional WWTP, along which the 
force main will be constructed by open trench methods, lies 350 to 500 feet south of the 
Nuupia Pond. 
 
Alternative 2: Gravity Tunnel:  The proposed Gravity Tunnel route will traverse beneath the 
Kaneohe, Kawa, and Keaalu Streams.  Keaalu Stream is a 0.2-mile long non-perennial 
stream that begins on the Kailua side of the Oneawa Hills.  The stream traverses beneath 
Oneawa Hills and resurfaces just south of Puu Papaa and empties into Kaneohe Bay near 
the Kaneohe Bay Yacht Club. 
 

Impacts and Mitigation Measures 
 

In the short-term, construction activities, particularly soil disturbance, occurring at the 
Kaneohe WWPTF and the Kailua Regional WWTP have the potential to affect surface 
waters.  Potential impacts to the quality of surface waters in streams and storm drain 
systems during construction will be mitigated by adherence to State of Hawaii and City 
and County of Honolulu water quality regulations governing grading, excavation, and 
stockpiling.   
 
Meetings were conducted with the DA COE and State of Hawaii DOH on November 22 
and 23, 2010, respectively.  The COE indicated that the project will require a DA permit 
pursuant to Section 10 of the Rivers and Harbors Act of 1899, which regulates any 
work within, over and beneath navigable waters of the U.S.  The project is also subject 
to Section 402 of the Clean Water Act, which requires an individual NPDES Permit for 
Construction Stormwater, as well as HAR, Chapter 11-54, regarding compliance with 
the DOH’s water quality standards.  A site-specific BMP plan will be submitted for DOH 
review and approval in conjunction with the NPDES permit application.  The project will 
comply with all regulatory requirements, and the City will continue to consult with the 
COE and DOH in this regard.  
 
Dewatering of excavated areas may be required where facilities will lie below the water 
table.  If [required] so, [the] an NPDES permit for dewatering activities may need to be 
obtained.  The permit application will [include] require a [Best Management Practices (] 
BMP [)] plan, an erosion control plan, and a water quality monitoring plan, as may be 
required.  A BMP plan establishes procedures for operating the dewatering system, 
including appropriate or applicable structural or non-structural methods that will be 
established and implemented to reduce and control discharge or effluent resulting from 
dewatering activities.  Typically, specific procedures are provided for the maintenance 
of dewatering equipment, including disposal of sediments collected in settling 
containers; monitoring water quality of samples collected from designated points in the 
dewatering system; preventing storm runoff and sediment from entering the excavated 
area; and procedures for modifying or terminating dewatering activities if the system is  
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failing to operate as intended.  Water quality impacts associated with the disposal of 
dewatering effluent will also be addressed in the BMP plan, including appropriate 
characterization of any potential pollutants such as sediments and nutrients in the 
effluent.   
 
If it is determined that dewatering effluent will be discharged into a municipal storm 
drain system, a permit from the City and County of Honolulu Department of Planning 
and Permitting will also be required.  The municipal storm drains in the project area 
discharge into area streams and canals and ultimately into either Kaneohe Bay or 
Kailua Bay. 
 
The proposed improvements will have beneficial, long-term water quality impacts on 
surface waters in the project area by reducing the risk and volume of potential spills 
that could infiltrate surface waters.  The purpose of both alternatives is to eliminate sole 
reliance on the existing force main to convey wastewater from the Kaneohe WWPTF to 
the Kailua Regional WWTP.  This will prevent potential wastewater spills should the 
existing force main fail.  Both alternatives also provide for storage of peak wet-weather 
inflow and infiltration in the collection system to prevent or minimize wastewater spills.  
 
In Alternative 1, potential impacts due to leakage or accidental breakage of Force Main 
No. 2 would be reduced since Force Main No. 1 would be available to provide 
alternative conveyance until Force Main No. 2 can be repaired. In Alternative 2, 
breakage of the Gravity Tunnel could result in groundwater entering the tunnel, as 
opposed to wastewater leaking out.  This is because the tunnel is not pressurized like a 
force main, and thus would be in negative pressure relative to any groundwater around 
it. In either alternative, the facilities would be designed to withstand breakage under 
most foreseeable conditions. 

3.3.2 Groundwater 

The project area overlies the Koolaupoko and Waimanalo Aquifer Systems within the 
Windward Aquifer Sector (See Figure 3-6), as delineated by the State DLNR Commission on 
Water Resource Management (CWRM).  Groundwater occurs in these systems in basal 
aquifers, high-level dike aquifers, and dike basal aquifers, which are a combination of the first 
two.  In the upper elevations of both the Waimanalo and Koolaupoko aquifer systems, 
CWRM has concluded that a direct relationship exists between surface water and 
groundwater conditions.  At mid-elevations, surface water may be hydrologically separated 
from the basal and dike basal aquifers by layers of thick sediments.  Lower elevation stream 
flows may or may not be affected by basal groundwater withdrawals.  By definition, these 
aquifers are not shown on maps to extend seaward of the shoreline, although there is no 
sharply defined physical transition that occurs at the shoreline. 
 
Kaneohe WWPTF:  The Kaneohe WWPTF overlies the Koolaupoko Aquifer System Area.  
Extending from Waikane Valley to the Nuuanu Pali, the Koolaupoko aquifer system coincides 
with portions of streams that are sensitive to groundwater withdrawals, such as Waihee 
Stream.  The aquifer system consists of a dike complex and marginal dike zone.  Some 
groundwater from the system eventually drains to streams or emerges in wetlands, although 
flows also seep through the caprock to the ocean.  The sustainable yield of the Koolaupoko 
Aquifer System Area is estimated to be 30 mgd. 
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Kailua Regional WWTP:  The Kailua Regional WWTP overlies the Waimanalo Aquifer 
System Area.  The Waimanalo aquifer system extends from Nuuanu Pali in Kailua to 
Makapuu Point, the easternmost point on Oahu.  The system includes a dike complex, 
marginal dike zone, and the collapsed caldera of the original Koolau volcano.  There is 
limited developable groundwater in the marginal dike zone.  The sustainable yield of the 
Waimanalo Aquifer System Area is estimated to be 10 mgd. 
 

Alternative 1: Force Main No. 2 and Equalization Facilities:  The proposed force main 
route also begins at the Kaneohe WWPTF and travels through the Koolaupoko Aquifer 
System to the shore.  After crossing beneath Kaneohe Bay, the force main route exits at 
Kaneohe Bay at the H-3 Interchange and travels through the Waimanalo Aquifer System to 
the Kailua Regional WWTP.   
 
Alternative 2: Gravity Tunnel:  The proposed tunnel route begins at the Kaneohe WWPTF 
and travels under the Oneawa Hills area mauka of Kaneohe Bay Drive through the 
Koolaupoko Aquifer System.  The route then continues through the Waimanalo Aquifer 
System until it reaches Kailua Regional WWTP. 
 

Impacts and Mitigation Measures 
 
In the short-term, construction activities occurring at the Kaneohe WWPTF and the 
Kailua Regional WWTP have the potential to impact groundwater resources.  
Construction activities, however, are not likely to introduce, nor release from the soil, 
any materials which could adversely affect groundwater or groundwater sources for 
domestic use as these sources are located at higher elevations toward the Koolau 
Mountain Range.  
 
Both wastewater conveyance alternatives will be constructed below the groundwater 
table and below sea level.  Depending on sub-surface conditions, any groundwater 
encountered by Alternative 1: Force Main No. 2 and Equalization Facilities will likely be 
brackish or seawater.  This is because both the Kaneohe WWPTF and the Kailua 
Regional WWTP are located relatively close to the shoreline.  The route of the force 
main beneath Kaneohe Bay would suggest that seawater permeates the substrata.  
 
In Sub-Alternative 1A, the HDD construction option, the process for forming the bore 
for the force main would keep the bore filled with bentonite mud and muck.  Thus, there 
would be no net difference in pressure between the bore and the groundwater.    When 
a device such as the pilot drill, reamer or swab is being pulled through the bore, 
however, pressure would increase within the bore and the mud and muck could leak 
out through the walls of the bore.  This is unlikely to have an adverse impact on 
groundwater, but could affect seawater if a frac-out occurs.     
 
In Alternative 2, as in the case of Alternative 1, groundwater encountered during sub-
surface work at the Kaneohe WWPTF and Kailua Regional WWTP would likely be 
brackish or seawater.  The route of the Gravity Tunnel beneath Oneawa Hills, however, 
would place it in areas where groundwater is likely to be brackish or even fresh, 
despite its location below sea level.  In areas such as Central Oahu, the well-formed  
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freshwater basal lens pushes the zone of fresh water below sea level.  Near Oneawa  
Hills, however, the basal lens is not well formed, due to the complex geology.  The 
Gravity Tunnel will encounter groundwater where the basalt is fractured.     
 
During construction of the Gravity Tunnel, water flowing into the bore will need to be 
removed by the contractor(s).  Since the bore will be proceeding uphill from the Kailua 
Regional WWTP, gravity will convey the flow to the TBM access shaft, where it can be 
pumped to the surface for disposal.  Hence, any contaminant in the bore will not flow 
into the surrounding groundwater bodies.  Should significant amounts of groundwater 
be encountered, holes could be drilled ahead of the TBM and grout injected into the 
fractured basalt to displace the water and seal the fractures. 
 
Once the tunnel is completed, it will be isolated from the surrounding groundwater by 
the tunnel liner and grout will be used to fill the space between the liner and the bore.     
 
In both alternatives, dewatering of excavated areas may be required to construct 
wastewater transmission facilities below the water table. An NPDES permit for 
dewatering activities will be required. The NPDES permit will also address the 
anticipated rate of dewatering. 
 
The proposed alternative improvements will have potentially beneficial long-term 
impacts on groundwater in the project area by reducing the risk and volume of potential 
spills that could infiltrate the groundwater table.  The purpose of both alternatives is to 
eliminate sole reliance on the existing force main to convey wastewater from the 
Kaneohe WWPTF to the Kailua Regional WWTP.  This will prevent potential 
wastewater spills should the existing force main fail.  Both alternatives also provide for 
storage of peak wet-weather inflow and infiltration in the collection system to prevent or 
minimize wastewater spills.   
 
While soils would effectively filter percolating wastewater, thereby preventing 
contamination of groundwater by microbes, constituents such as dissolved solids may 
not be captured.  Unless used for domestic consumption, such groundwater 
contamination by dissolved solids would not necessarily be a concern.  If such 
groundwater enters surface waters, including the ocean, however, they could be a 
source of nutrients that could promote algae growth.   
 
The probability of wastewater entering groundwater through leaks in the proposed 
alternative conveyance methods is low.  The Gravity Tunnel alternative will mostly be 
in the negative pressure state, where any leakage would be groundwater entering the 
tunnel.  In the Force Main alternative, there will be a net positive pressure such that a 
leak during operation would outflow into groundwater.  The purpose and design for the 
force main, however, is to convey wastewater under pressure without any leakage.  
Should a leak occur, it is unlikely that the outflow will migrate into Kaneohe Bay, as the 
gradient will draw groundwater downward from the force main, away from the waters of 
the bay.  No potable groundwater would be affected. 
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3.3.3 Coastal Waters 

A Biological Survey of Marine Resources was conducted within Kaneohe Bay by AECOS, 
Inc. from September through November 2009 to evaluate existing conditions within the bay in 
relation to the project area.  The results are summarized below and the study is included as 
Appendix A.  This section primarily pertains to Alternative 1: Force Main No. 2 as the 
proposed force main corridor will traverse beneath Kaneohe Bay.   
 
Kaneohe Bay is the most prominent nearshore marine feature on the windward side of the 
island of Oahu, and is the largest sheltered embayment in the Hawaiian Islands, with the only 
well developed barrier reef system in the Islands.  It is approximately 13 kilometers (km) by 4 
km wide oriented in a northwest–southeast direction and receives the drainage of a 
watershed of approximately 97 square km from a number of streams that flow down from a 
boundary of near vertical cliffs that enclose the watershed.  
The bay’s seaward side is semi-enclosed by a barrier reef that extends across its mouth, with 
channels at the northwest and southeast ends of the barrier reef that allow increased access 
of open ocean water into the bay. The interior of the bay is a lagoon surrounded by fringing 
coral reefs and numerous patch reefs that become more numerous going northward in the 
bay. Salinities in the bay range from near oceanic levels in open water areas, but can drop to 
less than half that value in shallow depths following rainstorms. Bottom depths in the bay 
range from awash on flats during lowest tides to 33 feet in the lagoon. Sediments on the 
lagoon floor are flocculent silts and clays with a substantial terrigenous component and on 
reef flats, sediments are fine to medium grain calcareous sands, with sand becoming a 
greater proportion of the sediment going northward in the bay.  
 
The bay is generally characterized into three major areas based upon the degree of isolation 
from the open ocean, circulation patterns, and environmental attributes. The north bay 
section extends from the north entrance channel about one-third of the distance southward to 
Kahaluu Point, and is the most pristine part of the bay with the most patch reefs, highest 
coral cover, and lowest nutrient and particulate organic concentrations in the water. The 
central bay extends to an area between Mokapu Peninsula and Coconut Island and is 
intermediate in its characteristics of circulation, reef development and nutrient/particulate 
concentrations. The south bay is enclosed by land on three sides and consequently has the 
least exchange with open ocean circulation, the highest turbidity and nutrient levels, and 
most limited reef development in comparison with the other two sections.  
 
During the last two decades, increasing popularity of Kaneohe Bay and perception of its 
value as a recreational and income-producing asset has resulted in competition among user 
groups for the bay’s space and resources. The bay is now heavily used by recreational and 
commercial fishermen, power and sailing boaters, tourist-oriented businesses providing 
experiences in snorkeling, high speed watercraft, glass bottom boat tours, and scientific 
research at the Hawaii Institute of Marine Biology (HIMB), from which scientists have studied 
the bay for over 50 years.  
 
The history of Kaneohe Bay illustrates a resource that has always been considered of high 
value, but has been highly affected by activities on its watershed and shoreline, as well as 
those occurring directly within the bay waters.  Over the last century, the bay has gone from 
near pristine condition to a highly degraded state, followed by a degree of recovery after the 
cessation of sewage discharge.  Subsequently, its present state is characterized by the 



Chapter 3 
Kaneohe/Kailua Wastewater Existing Environment, 
Conveyance and Treatment Facilities  Impacts and Mitigation Measures 

 

 

3-23 

reestablishment of reef corals and associated organisms, which are also accompanied by 
symptoms of decline and interference from introduced species. 
 
Pursuant to Hawaii Administrative Rules (HAR) Title 11, Chapter 54, Water Quality 
Standards, Kaneohe Bay is classified as AA Marine waters.  Class AA Marine waters are 
recognized as high quality coastal waters with the objective 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".   
 
DOH's water quality monitoring of Kaneohe Bay has shown a dramatic decline in 
phosphorous and turbidity since 1979, when effluent discharge was diverted to the Mokapu 
Outfall and terminated at two major outfalls in Kaneohe Bay.  Effluent from the Kaneohe 
WWPTF was diverted to Mokapu in 1977 (3.57 mgd) and from the Kaneohe Marine Corps 
Air Station in 1978 (1.27 mgd) (City & County of Honolulu Water Quality Plan, 1990).  The 
Kailua Regional WWTP operates under an NPDES Permit which authorizes the City to 
discharge secondary treated wastewater from the plant through the Mokapu Outfall.   

3.3.3.1 Water Quality 

A Water Quality Assessment was conducted within Kaneohe Bay by AECOS, Inc. in January 
2010 to evaluate existing water quality conditions within the bay.  The results are 
summarized below and the study is included as Appendix B.  Water quality samples were 
collected from five stations in southern Kaneohe Bay during three sampling events: 
September 23, October 15, and October 27, 2009.  Figure 3-7 illustrates the station 
locations.  Samples were collected in the surface waters at three nearshore stations, 
including Stations “Nuupia”, “Kawa”, and “Kaneohe”.  For Stations “B8000” and “B4500” 
located in the deeper waters of southern Kaneohe Bay, samples were collected from surface, 
mid-depth and bottom waters 
 
The water quality in southern Kaneohe Bay is influenced by fresh water inputs and nutrient 
transport from both Kaneohe and Keaahala Streams, and to a lesser degree Kawa Stream.   
 
Hoover and Mackenzie (2009) determined that storm events account for about 93% of 
suspended particulate matter entering Hawaii coastal waters and about 85% of nutrient 
levels. Additionally, several studies have demonstrated that nitrogen and phosphorus 
contained in Kaneohe Bay sediments have a direct effect on algal productivity (Larned and 
Stimson, 1996; Larned and Atkinson, 1997). 
 
State of Hawaii water quality standards for embayments are divided into “wet” and “dry” 
criteria based upon fresh water inputs to the bay.  Because there are substantial stream and 
groundwater inputs to Kaneohe Bay, as evidenced by the reduced salinity levels at the 
shallow nearshore stations, the results of the present study are compared with appropriate 
“wet” criteria. 
 
Salinity and temperature during the three sampling events represent ambient conditions, to 
which future measurements might be compared and compliance with State criteria for these 
parameters determined. All dissolved oxygen (DO) saturation levels were greater than the 
minimum 75% specified by the DO saturation criterion. Potential hydrogen (pH) values were 
within the range of 7.60 to 8.70, as specified by the criterion for this parameter. 
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Turbidity geometric means in the surface and mid-depth waters at Stations B4500 and 
B8000 met the “wet” criterion, but the bottom waters of these two stations, as well as 
Stations Kawa, Nuupia, and Kaneohe, did not meet the State criterion.  There are no State 
water quality criteria for Total Suspended Solids (TSS) in marine waters, but increases in 
TSS concentrations may occur from proposed project activities, and the values reported 
herein serve as a baseline to gauge any project effects. 
 
Nitrate-nitrite geometric means were in compliance with the geometric mean “wet” criterion at 
Stations B4500 and B8000, but only at Station Nuupia of the three nearshore stations, 
suggesting Kawa and Kaneohe Streams are sources of high nitrates. Total nitrogen 
geometric means exceeded the State geometric mean “wet” criterion at the nearshore 
stations and the bottom samples further out in the bay. Total phosphorus geometric means 
met the “wet” geometric mean criterion at all stations, except for Station Kaneohe which was 
very slightly above. 

 
Impacts and Mitigation Measures 

 

In the short-term, there is the potential for coastal water quality impacts resulting from 
construction activities at the Kaneohe WWPTF and the Kailua Regional WWTP.  
Potential impacts will be mitigated by adherence to State and City water quality 
regulations governing grading, excavation, and stockpiling.   
 
As discussed in Section 2.3.1, although the HDD method of pipe installation will be 
accomplished well beneath Kaneohe Bay, depending upon the method used for 
installing the steel sleeve and the potential for [there are] emergency or contingency 
situations [that] , [may require] work in and over the water may be required. 
 
If the selected contractor elects to install the steel sleeve by microtunneling, the cutter 
head will need to be removed through the seafloor from within Kaneohe Bay.  Potential 
emergency or contingency situations may also require access to remove obstructions, 
or align drill heads.  If, for example, the pilot holes are drilled from both ends but do not 
align close enough for one drill head to follow the other’s bore as it is retracted, manual 
alignment may be necessary.  To reach the drill heads, the bottom of the bay will need 
to be dredged.  To minimize water quality impacts, interlocking sheet piles will be 
driven into the bottom to create an enclosure isolating the water column in which the 
dredging will occur.  Watercraft will be used to install the sheet piles, dredge the bottom 
and receive the dredge material.  Divers would then enter the excavated area and 
manually realign the drill heads.  This type of work would only be allowed along specific 
sections of the force main alignment.  Specific areas with corals and sea grass will be 
off-limits for such work.  Figure 3-8 illustrates the specific areas of avoidance, which 
include the area between Stations 6000 and 8500 near the northwestern portion of the 
proposed force main alignment. 
 
Another potential contingency situation is frac-out during HDD operations.  Although 
the steel sleeve will prevent this from happening in the most susceptible area near the 
Kaneohe WWPTF, frac-outs could conceivably occur in other areas along the route.  
They are more likely to occur where the bore is closer to the surface, near land, as 
opposed to where it is deep beneath the sea floor in the middle of the bay.  Should a 



Chapter 3 
Existing Environment Kaneohe/Kailua Wastewater 
Impacts and Mitigation Measures  Conveyance and Treatment Facilities 

 

 

3-26 

frac-out be detected, any further discharge into the bay can be halted by stopping mud 
pumping to the drill head, reamer, or swab, or stopping pulls that displace mud within 
the bore.  Silt fences can be deployed to contain discharges.  Pressure that caused the 
frac-out could be reduced by slowing down the rate of the pull, or reducing the mud 
pumping rate.  
 
With regard to the hybrid tunnel method of construction, a potential contingency 
situation may involve the possibility of encountering rocks that are too large for the 
TBM to remove or pulverize.  Test bores along the alignment have not detected the 
presence of such rocks, but they would need to be dealt with, if encountered.  As with 
the HDD method of construction, this type of work would only be allowed along specific 
sections of the force main alignment.  To mitigate potential impacts to highly sensitive 
areas where corals and sea grass have been identified, such work shall be off-limits as 
illustrated in Figure 3-8. 
 
Excavation in the bottom of southern Kaneohe Bay would result in the temporary 
suspension of bottom sediments into the water column. This suspension would directly 
affect turbidity and TSS concentrations in the water column. Based upon the studies 
cited above, it is likely that nitrogen and phosphorus will be released from these 
sediments and could be utilized by benthic algae and phytoplankton productivity. 
Sediment suspension may affect changes to DO and pH values, as well. 
 
The proposed pipeline will be drilled horizontally, well below the surface of the bottom 
of the bay, avoiding disturbance of the sediment. The only situations [instance] 
where[n] excavations through the seafloor would be needed is for removing the cutter 
head from the sleeve if the selected contractor uses that method of construction, and 
during the unlikely event of a contingency or emergency, as previously discussed.  The 
water column above such work will be isolated by steel pipes or will be sheet piles to 
mitigate potential impacts. Disturbance of the bottom sediment in these locations will 
be temporary. Silt curtains will be deployed to further limit the spread of any turbidity 
plumes generated by the replacement and removal of steel[l] pipes or sheet piles. 
Changes in water quality caused by construction activities can be expected to be 
localized and temporary. 
 
Meetings were conducted with the [U.S. Department of the Army (DA) Corps of 
Engineers (] COE [)] and State of Hawaii DOH on November 22 and 23, 2010, 
respectively.  The COE indicated that the project will require a DA permit pursuant to 
Section 10 of the Rivers and Harbors Act of 1899, which regulates any work within, 
over and beneath navigable waters of the U.S.  The project may also be subject to 
Sections 401 and 404 of the Clean Water Act, contingent on whether any discharge of 
materials is anticipated within U.S. jurisdictional waters.  The project is also subject to 
Section 402 of the Clean Water Act, which requires an Individual [National Pollutant 
Discharge Elimination System (] NPDES [)] Permit for Construction Stormwater, as well 
as HAR, Chapter 11-54 regarding compliance with the DOH’s water quality standards.  
A site-specific BMP Plan will be submitted for DOH review and approval in conjunction 
with the NPDES permit application.  The project will comply with all regulatory 
requirements, and the City will continue to consult with the COE and DOH in this 
regard.   
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3.3.4 Flood Hazard 

Since the most reliable and cost-effective way to collect and convey wastewater is by gravity, 
major pump stations and wastewater treatment facilities are typically located in low-lying 
areas, which are also the most prone to flooding. 
 
Floods are caused by heavy rainfall associated with tropical rain storms. In Hawaii, streams 
originate in steep mountains and flow relatively quickly to the ocean, triggering flash floods in 
coastal areas.  Coastal plains and stream floodplains in the Kailua and Kaneohe areas are 
susceptible to flooding, especially where urban development prevents infiltration of water into 
the ground.   
 
A tsunami is a series of very long waves triggered by a water-displacing disturbance of the 
seafloor, either resulting from an earthquake, volcanic eruption, or underwater landslide.  
These waves travel rapidly and can cause significant damage to coastal areas.  Tsunamis 
have such enormous energy that waves can reach far inland with great force. 
 

Kaneohe WWPTF:  According to the Federal Emergency Management Agency (FEMA) 
Flood Insurance Rate Map (FIRM), Community Panel Numbers 15003C0290F dated June 2, 
2005 and 15003C0270G dated September 30, 2004, the Kaneohe WWPTF, located between 
Kaneohe and Kawa Streams, is situated within the special flood hazard area subject to 
inundation by the 1% annual chance flood (Zone AE) with flood elevations ranging from eight 
to nine feet.  An area within the southernmost portion of the Kaneohe WWPTF site is located 
within the floodway area in Zone AE.  An area within the central portion of the site is located 
within Zone X, areas determined to be outside the 0.2% annual floodplain (See Figure 3-9). 
 
Due to the protection offered by Hawaii’s only barrier reef and the shape of the bottom of the 
bay, most of the Kaneohe Bay shoreline does not lie in the tsunami inundation zone.  The 
Kaneohe WWPTF is not located in the tsunami inundation zone.   
 

Kailua Regional WWTP:  According to the FEMA FIRM, Community Panel Numbers 
15003C0270G dated September 30, 2004 and 15003C0290F dated June 2, 2005, the Kailua 
Regional WWTP is situated within Zone D, areas in which flood hazards are undetermined, 
but possible, and Zone X, areas determined to be outside the 0.2% annual chance floodplain 
(also shown in Figure 3-9).  
 
According to the Civil Defense Tsunami Inundation Map for Oahu, the shoreline areas in 
Kailua, from Lanikai to Mokapu Peninsula, are within the tsunami inundation zone.  The 
inundation area encompasses the airfield area of Mokapu Peninsula.  The Kailua Regional 
WWTP is the central part of Mokapu peninsula, which is not located in the tsunami 
inundation zone.   
 

Alternative 1: Force Main No. 2 and Equalization Facilities:  The proposed force main 
route begins at the Kaneohe WWPTF and traverses beneath Kaneohe Bay near Waikalua 
Loko Fish Pond, which is located in Zone AE.  The equalization facility at Kaneohe WWPTF 
is also located in Zone AE.  After crossing Kaneohe Bay, the force main route travels to the 
Kailua Regional WWTP, which is located in Zone D.  The equalization facility at the Kailua 
Regional WWTP is also located in Zone D.   
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Alternative 2: Gravity Tunnel:  The proposed tunnel route begins at the Kailua Regional 
WWTP, which is located in Zone D.  The tunnel route then travels beneath the Oneawa Hills, 
through Zone X and Zone D to the Kaneohe WWPTF, which is located in Zone AE. 

 
Impacts and Mitigation Measures 
 
No significant long-term impacts on flood hazards in the project area are anticipated as 
a result of the construction and operation of the proposed improvements.  
 
In the short-term, construction activities occurring at the Kaneohe WWPTF and the 
Kailua Regional WWTP have the potential to be affected by flooding.  The design of 
the proposed facilities within the respective flood hazard districts, however, will be in 
accordance with regulations set forth in Section 21-9.10 Flood Hazard Districts of the 
City and County of Honolulu’s Land Use Ordinance (LUO) and will be subject to the 
preparation of flood studies, as may be required. Studies will be conducted to ensure 
that any proposed encroachment of facilities in the floodway will not result in any 
increase in the regulatory flood elevations during occurrence of the regulatory flood.  
The studies will identify a certified flood elevation and evaluate flooding impacts, 
including the potential impact of proposed structures on flood elevations.  All 
improvements will be designed to withstand potential flooding impacts.  
 
The proposed improvements will have beneficial long-term flooding impacts by 
providing facilities to accommodate and contain peak wet weather infiltration and inflow 
to the wastewater system.  Both alternatives will reduce the potential for operational 
disruptions or wastewater spills during heavy rainfall events.  This will prevent localized 
flooding due to system overflows by providing adequate capacity to collect excess 
rainwater that enters wastewater collection lines.  

3.4 Natural Environment 

3.4.1 Flora 

A Botanical Survey was conducted in March 2010 by AECOS, Inc. to assess floral resources 
within Waikalua Loko Fishpond, the Kaneohe WWPTF, and the Bayview Golf Course.  The 
survey area included Waikalua Loko Fishpond, the Kaneohe WWPTF, and Bayview Golf 
Course.  A subsequent survey was conducted in August 2010 to supplement the assessment 
of wetland boundaries.  The study is summarized below and the study is included as 
Appendix C.   
 
The vegetation in all areas was identified as typical of disturbed or landscaped environments, 
with the exception of the mangrove forest (Rhizophora mangle) present along the shore, in 
Waikalua Loko fishpond, and up into lower Kawa Stream.  Inland from the mangal is typically 
a sparse to moderate growth of milo (Thespesia populnea). Some areas that were not 
recently disturbed areas are covered by grasses and scattered shrubs. Landscaped areas 
predominate at the Kaneohe Pump Station, the Bayview Golf Course, the YWCA, and the H-
3 Freeway Interchange.  Landscaping involves both regular mowing of lawn grasses and 
maintenance of planted trees and shrubs, mostly comprised of typically ornamental species. 
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Wetlands occur in two areas: along the shore and estuarine areas (mangal is a wetland 
type), and a freshwater wetland on undeveloped land at the Bayview Golf Course  
 
The survey by AECOS (2008) on the Bayview Golf Course encompassed the channel of 
Kawa Stream and immediate surroundings, from Kaneohe Bay Drive to makai of the lowest 
cart path over the stream. The survey conducted in conjunction with this EIS started near the 
cart path and extended to the mouth of the stream.  Portions of the golf course were also 
surveyed, although some undeveloped and forested areas not affected by the project were 
omitted. 
 
A mangrove forest is located along the H-3 Freeway shoreline in the general area at the 
Kailua end of the underbay crossing for both HDD and hybrid tunnel options in Alternative 1. 
The proposed project would pass deep below the shoreline at this point, therefore, no 
disturbance of the shore vegetation is anticipated. 
 

Impacts and Mitigation Measures 
 
There are no plant species listed as endangered, threatened, or currently proposed for 
listing under either federal or State endangered species statutes reported within the 
project site, nor are any expected given the highly disturbed nature of the area.  
Furthermore, no listed species were reported from the same areas in earlier botanical 
surveys (Linney & Char, 1994; AECOS, 2006, 2008).   
 
No significant short- or long-term impacts on botanical resources are anticipated as a 
result of the construction and operation of the proposed improvements since the 
Kaneohe WWPTF and Kailua Regional WWTP sites do not provide unique habitats. 
 
No significant short- or long- term impacts on botanical resources are anticipated as a 
result of the construction and operation of the proposed improvements since the 
Alternative 1: Force Main No. 2 corridor would traverse beneath the seafloor of 
Kaneohe Bay.  The environment at the existing Kaneohe WWPTF and Kailua Regional 
WWTP is highly disturbed; therefore, the proposed equalization facilities are not 
anticipated to significantly impact floral species.  See Section 3.4.3 for discussion of 
existing conditions and impacts to marine resources.   
 
With regard to Alternative 2: Gravity Tunnel, the proposed tunnel will be built using a 
TBM where the bottom of the bore will be approximately 37 feet below sea level at the 
Kaneohe WWPTF to 64 feet below sea level at the Kailua Regional WWTP.  Therefore, 
no species or habitat will be disturbed.   
 
Alternative 2: Gravity Tunnel within the Kaneohe WWPTF and Bayview Golf Park, will 
require sub-surface ground improvement by jet-grouting.  Jet-grouting is done from the 
ground surface with drilling equipment.  While it is unlikely that the jet-grouting will 
directly disturb the ground surface, there will be ground disturbance during the 
positioning of the drilling equipment and the drilling operation itself to insert and retract 
the jet-grouting drill. 
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3.4.2 Fauna and Avifauna Resources 

3.4.2.1 Fauna Resources 

Kaneohe WWPTF and Kailua Regional WWTP:  The areas surrounding the existing 
wastewater facilities are a highly disturbed, urban environment.  Feral mammals found in the 
vicinity of the wastewater facilities include mongoose, mice, rats, dogs, and cats.   
 
Alternative 1: Force Main No. 2 and Equalization Facilities:  There are no terrestrial 
faunal resources in the project area for Alternative 1 since the corridor passes beneath the 
seafloor of Kaneohe Bay.  See Section 3.4.3 for discussion of existing conditions and 
impacts to marine resources.  
 
Alternative 2: Gravity Tunnel:  The tunnel route traverses beneath the Oneawa Hills mauka 
of Kaneohe Bay Drive.  On the surface, this region provides natural habitat and feeding 
areas for many introduced exotic birds such as cardinals, linnets, sparrows, and mynah 
birds.   

3.4.2.2 Avifauna and Listed Species Resources 

An Avifaunal and Listed Species Survey was prepared in December 2010 by AECOS, Inc. to 
assess these resources within project site.  The study is summarized below and the study is 
included as Appendix D.  Six avian count stations located near project work areas were 
surveyed for ten minutes each to identify species present in or transiting through the survey 
area.  Stations were located: 
 

1) Near the entry gate at Kaneohe WWPTF; 
2) East end Kaneohe WWPTF; 
3) Center of the western shore of Waikalua Fishpond; 
4) Along the coastal area of Kaneohe Stream;  
5) H-3 interchange/Kailua work area; and  
6) Kapaa BWS reservoir site tunnel access shaft location off Mokapu Saddle Road 

 
Auditory patterns or calls were not counted as individuals. Rather, identification and avian 
species counts were based on visual observations of physical features and flight patterns.  
Walking surveys for avifauna were also conducted to identify additional species not 
encountered during station counts. Walking surveys were conducted around both the 
Kaneohe WWPTF and Kailua Regional WWTP, Bayview Golf Course, the public path along 
southern Nuupia Ekahi Pond, the access road leading to the BWS reservoir site, and 
Kaneohe Bay Drive between the H-3 Freeway Interchange and Kailua Regional WWTP. 
 
The findings of the avian survey are consistent with the habitat present at the surveyed sites 
and within the general location of coastal windward Oahu. Generally, birds were sighted 
much more commonly at count stations and during the walking survey at the Kaneohe end, 
as compared to the Kailua end of the project. A total of 180 individual birds representing 18 
different species from ten separate families were recorded during the six station counts. Of 
the 18 total species recorded, 14 are considered to be introduced species, naturalized in the 
Hawaiian Islands. Doves (Family Columbidae), Common Waxbills (Estrilda astrild), and the 
ubiquitous Common Myna (Acridotheres tristis) account for over 68% of individual birds 
recorded during station counts. 
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Three species observed during station counts are native to Hawaii: Sanderling (Calidris alba) 
Plover (Charadrius semipalmatus), Hawaiian Stilt or ae‘o (Himantopus mexicanus), and the 
Pacific Golden Plover or kolea (Pluvialis fulva). One additional native species, the 
Black‐crowned Night Heron or ‘auku‘u (Nycticorax nycticorax) was observed during a walking 
survey near Nuupia Ekahi Pond. Several unidentified ducks were also observed in the pond, 
as well as flying over the project work area beside Kaneohe Stream. 
 
Although not detected during the course of this survey, it is possible that the Hawaiian 
endemic sub‐species of the Short‐eared Owl (Asio flammeus sandwichensis) or pue‘o, as it 
is known locally, forages near the project sites on occasion. The Oahu population of this 
species is listed as endangered under State endangered species statutes (DLNR, 1998), but 
it is not listed under the federal endangered species act.  
 
The Kailua Regional WWTP is located adjacent to the 482‐acre Nuupia Ponds Wildlife 
Management Area (WMA) on Marine Corps Base Hawaii-Kaneohe Bay. The ponds at 
Nuupia represent a primary breeding area for a population of 20 ae‘o or Hawaiian Stilt 
(Himantopus mexicanus knudseni), a species listed as endangered under both federal and 
State laws (Drigot, et al, 2001). The ponds provide foraging habitat for three other federally 
listed endangered species: Hawaiian Duck (Anas wyvilliana), Hawaiian Coot (Fulica alai), 
and Hawaiian Gallinule (Gallinula chloropus sandvicensis).  
 
[The presence of honu or Green sea turtle (Chelonia mydas) in Kaneohe Bay is well 
documented (Aguirre, 1992; Aguirre, et al, 1994, 1995; Brill, et al. 1995; Balazs, et al, 2000; 
Zamzow, 1998). The species was identified near the proposed project corridor in October of 
2009 (AECOS, 2009). Turtle tracks were also present on deep (>35 ft) soft sediment along 
the proposed force main route. Green sea turtles are protected by the Endangered Species 
Act (ESA) and the Hawaiian population is listed as threatened under both federal and State 
laws. The endangered Hawksbill turtle (Eretmochelys imbricata) is reported to occur 
historically in Kaneohe Bay (Balazs, 1978). Sightings of immature or adult hawksbills are 
uncommon in coastal waters of the Hawaiian Islands (Balazs, Katahira, and Ellis, 2000).  
Section 3.4.3 includes a discussion regarding the honu and recommendation measures in 
the unlikely event of any impacts. 
 
The endangered Hawaiian monk seal (Monachus schauinslandi) is reported to visit Kaneohe 
Bay. In April of 1996, a pregnant monk seal hauled out along the shoreline west of Pyramid 
Rock (outside the Bay) to successfully birth and ween her pup (Drigot, et al, 2001). Monk 
seal populations are declining at an average rate of 4% per year, with about 1,100 individuals 
present throughout the Hawaiian Islands (Wilson, 2010). Most of these individuals reside in 
the Northwest Hawaiian Islands and the proposed project work areas do not include any 
sand shorelines, which are occasionally utilized by monk seals in the main Hawaiian Islands.  
 
A species of concern, listed by the National Oceanic and Atmospheric Administration 
(NOAA) and known to occur within Kaneohe Bay, is irregularrice coral (Montipora dilatata). 
This species has a very small known population within the Bay as only three colonies were 
identified during extensive surveys in 2000 (NOAA, 2007). However, current taxonomic 
status of the species is unclear and, therefore, actual distribution is poorly known.  
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Another species of concern from Kaneohe Bay is the inarticulate brachiopod (Lingula reevi). 
This species was found to be very abundant in 1967‐69 in the area of the project marine 
surveys; Worcester (1969) found densities of up to 500 individuals per square meter (m2) at 
sites on reef flats off the southeast shore of Kaneohe Bay. The population of this species has 
since plummeted (Hunter, et al., 2008, 2009). Surveys in 2004 found that the highest L. reevi 
densities in the same areas sampled in 1967‐69 had fallen to four individuals per m2. In 
2007, no brachiopods occurred in this area, and the species was absent at eight of twelve 
sites where they were once common to abundant in the late 1960s. It is highly probable that 
these drastic reductions in L. reevi are due to the reduction in their food source resulting from 
cessation of sewage (nutrient) inputs into the Bay and the transition of Bay waters away from 
a eutrophic state.] 
 

Impacts and Mitigation Measures 
 
Kaneohe WWPTF and Kailua Regional WWTP:  No significant short- or long-term 
impacts on faunal species are anticipated as a result of the construction and operation 
of the proposed improvements. The Kaneohe WWPTF and Kailua Regional WWTP 
sites do not provide unique habitats.  
 
Alternative 1: Force Main No. 2 and Equalization Facilities:  No significant short- or 
long-term impacts on faunal species are anticipated as a result of the construction and 
operation of the proposed improvements.  The force main corridor passes beneath 
Kaneohe Bay, through H-3 Freeway Interchance at Kaneohe Bay Drive to the Kailua 
Regional WWTP.  See Section 3.4.3 for discussion of existing conditions and impacts 
to marine resources.   
 
Alternative 2: Gravity Tunnel:  No significant short- or long-term impacts on fauna 
species are anticipated as a result of the construction and operation of the proposed 
improvements.  The proposed tunnel will be built using a TBM at depths ranging from 
approximately 35 feet below sea level at the Kaneohe WWPTF to 62 feet below sea 
level at the Kailua Regional WWTP.  Therefore, no species or habitat will be disturbed. 
 
The Kaneohe WWPTF and Kailua Regional WWTP and the work areas along Kaneohe 
Bay Drive are in proximity to waterbird habitats; however, the proposed work should 
not result in any adverse impacts on any of these species or their habitats.  No ESA 
listed species is anticipated to utilize the work area near the BWS reservoir site.  

3.4.3 Marine Resources 

A Biological Survey of Marine Resources report was prepared by AECOS, Inc. in December 
2010 to assess marine resources within Kaneohe Bay as they relate to the proposed project.  
AECOS, Inc. conducted surveys from September through November 2009 to identify existing 
conditions within the bay, focusing on the benthic community resources.  The results are 
summarized below and the study is included as Appendix A.  Notably, this section primarily 
pertains to Alternative 1: Force Main No. 2 where the proposed force main corridor will 
traverse beneath Kaneohe Bay.  In addition, emergency contingencies (if needed) that are 
associated with Alternative 1 would potentially result in short-term localized impacts to 
marine resources. 
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The biological report evaluated two alternative routes for the force main that were being 
considered at the time the AECOS, Inc. survey was conducted (See Figure 3-10).  The “Blue 
Line” reflects the current alignment for Alternative 1: Force Main No. 2, while the “Green 
Line” involved a deviation along the southwestern portion of the route that would terminate at 
the opposite side of Waikalua Loko Fishpond.  The “Green Line”, however, has since been 
eliminated from consideration because of its proximity to coral reef resources, poor soil 
conditions, additional easement acquisition, and the removal of options requiring connections 
within Kaneohe Bay.  Therefore, the discussion of marine resources herein focuses on the 
current alignment for Alternative 1: Force Main No. 2. 
 
Visual assessments of the biota were conducted at stations located 500 feet apart along the 
proposed Alternative 1 route, specifically within Kaneohe Bay.  Subsequent quantitative 
measurements (percent cover) were conducted for benthic organisms at each station using 
two, 10-meter long transects.  At deeper lagoon sites found to be comprised entirely of fine 
sediment bottom, transects were not used, but counts were made of burrow openings as an 
indication of organisms living within the sediment. Sediment meiofauna (very small infaunal 
organisms) were sampled within the fine lagoon sediments, as well as offshore of the mouth 
of Kaneohe Stream and from coarser sediments on the reef flats. 
 
Survey results showed that most of the reef flat environment along the proposed force main 
route is highly degraded and dominated by invasive algae, with reef corals absent and reef 
fishes present in low abundance. Macrobenthos and fish were virtually absent on the reef flat 
off Kaneohe Stream. The only substantial coral reef cover and reef fish populations occurred 
on a series of linear bottom features in a previously dredged area at a point where the 
proposed pipeline would bend toward the Aikahi shore between Stations 6000 and 7000. A 
substantial growth of seagrass was also observed between Stations 7000 and 8500.  
 
The general characteristics and dominant organisms found at the sample stations and in 
some areas between stations are shown in Table 1 within Appendix A.  Most of the sites 
were where the substratum was fine sediment at depths ranging from 12 to 42 feet (4 to 13 
m), with burrow openings being the only indication of macrofauna occurring at ten sites from 
Stations 1000 to 5500. The second most frequent environment encountered was that of 
shallow sand flats dominated by introduced marine algae with depths of 3 feet (1 m) or less.  
This occurred from the shore to a point between Stations 500 and 1000, as well as from 
Station 7500 to the shore near Aikahi. Although there is some variability among dominant 
and secondary species, most of these areas were heavily covered with invasive red algae, 
Acanthophora spicifera and Gracilaria salicornia; the latter was very abundant between the 
Aikahi shore and Station 10000. Other abundant species were the blue‐green alga, Lyngbya 
majuscula, and the green alga, Dictyosphaeria cavernosa; the latter once dominated shallow 
areas in south Kaneohe Bay, but has become less common in recent years. 



MARINE RESOURCE SURVEY STATIONS

FIGURE

3-10

KANEOHE / KAILUA WASTEWATER CONVEYANCE AND TREATMENT FACILITIES

Source: AECOS, Inc.
NOTE:  Stations located 500 feet apart

LEGEND

“Blue Line” (Alternative 1: Force Main No. 2)
“Green Line” (Eliminated from consideration)
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No reef corals or associated organisms were found on reef flat locations, except at the reef 
margins adjacent to deeper water. Coral patch reefs occurred between Stations 5500 and 
6000 and at Station 7000.  The coral areas from Stations 6000 to 7000 involved a series of 
linear bottom features with high cover of Montipora capitata and Porites compressa, and 
abundant Mycale grandis (a sponge) and Sabellastarte spectabilis (feather duster worm) 
living among the corals. These features occurred at depths from 8 to 10 feet (2.5 to 3 m) and 
are separated from the reef flat by a sand channel. A large bed of the Hawaiian endemic 
seagrass, Halophila hawaiiensis, occurred between Stations 7000 and 7500, and coral 
coverage was minimal at the reef margin where bottom cover was dominated by Gracilaria 
salicornia.  
 
Marine organisms recorded during the survey are listed in Table 3 within Appendix A.  A total 
of 72 taxa were found: 18 macroalgae, 2 flowering plants, 34 invertebrates, and 18 fishes. Of 
these, 15 of the species are introduced or cryptogenic5, or 21% of the total, and 57 are native 
species, including two species that are considered endemics (i.e. occurring only in the 
Hawaiian Islands): the sea‐grass, Halophila hawaiiensis, and the coral, Porites compressa.  
 
Sediment Infauna 
Only algal thalli were very rarely seen attached on the bottom during underwater surveys. 
However, an abundance of burrow openings were present and a few burrows were observed 
to be occupied by alpheid shrimp or goby fish. 
 
Sediment Meiofauna 
A total of 1,706 invertebrates belonging to 53 taxa, including 329 polychaetes (worms) 
representing 37 taxa were identified for the meiofaunal samples collected from three 
environments: shallow reef flat, stream mouth, and lagoon bottom.  Samples collected from 
the reef flat had the highest invertebrate abundance and greatest number of species. A total 
of 1,090 invertebrates from 58 taxa were found on the reef flat, and 231 of those 
invertebrates were polychaete worms from 34 taxa. Samples from the stream mouth 
contained 520 invertebrates from 40 taxa, 89 of which were polychaetes from 20 taxa. 
Samples collected from the lagoon floor contained 96 invertebrates from 10 taxa, nine of 
which were polychaetes from only five taxa. 
 
Reef Fishes 
Only 15 species were recorded for all of the sites, and numbers of species were very sparse 
at all except Stations 6000 and 6500, where more than 110 individuals were counted, and 
Station 7500 and 8000 (reef slopes), where 43 to 52 fishes were counted. By contrast, only 
three species with 11 individuals occurred at Station 7000, where the most abundant species 
on other transects, the goby Asterropteryx semipunctatus, was conspicuously absent.  
 
Listed Species and Species of Concern 
The presence of honu or Green sea turtle (Chelonia mydas) in Kaneohe Bay is well 
documented (Aguirre, 1992; Aguirre, et al, 1994, 1995; Brill, et al. 1995; Balazs, et al, 2000; 
Zamzow, 1998). The species was identified near the proposed project corridor in October of 
2009 (AECOS, 2009). Turtle tracks were also present on deep (>35 ft) soft sediment along 
the proposed force main route. Green sea turtles are protected by the Endangered Species 
Act (ESA) and the Hawaiian population is listed as threatened under both federal and State 
laws. The endangered Hawksbill turtle (Eretmochelys imbricata) is reported to occur 
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historically in Kaneohe Bay (Balazs, 1978). Sightings of immature or adult hawksbills are 
uncommon in coastal waters of the Hawaiian Islands (Balazs, Katahira, and Ellis, 2000).  
Section 3.4.3 includes a discussion regarding the honu and recommendation measures in 
the unlikely event of any impacts. 
 
The endangered Hawaiian monk seal (Monachus schauinslandi) is reported to visit Kaneohe 
Bay. In April of 1996, a pregnant monk seal hauled out along the shoreline west of Pyramid 
Rock (outside the Bay) to successfully birth and ween her pup (Drigot, et al, 2001). Monk 
seal populations are declining at an average rate of 4% per year, with about 1,100 individuals 
present throughout the Hawaiian Islands (Wilson, 2010). Most of these individuals reside in 
the Northwest Hawaiian Islands and the proposed project work areas do not include any 
sand shorelines, which are occasionally utilized by monk seals in the main Hawaiian Islands.  
 
A species of concern, listed by the National Oceanic and Atmospheric Administration 
(NOAA) and known to occur within Kaneohe Bay, is irregular rice coral (Montipora dilatata). 
This species has a very small known population within the Bay as only three colonies were 
identified during extensive surveys in 2000 (NOAA, 2007). However, current taxonomic 
status of the species is unclear and, therefore, actual distribution is poorly known.  
 
Another species of concern from Kaneohe Bay is the inarticulate brachiopod (Lingula reevi). 
This species was found to be very abundant in 1967‐69 in the area of the project marine 
surveys; Worcester (1969) found densities of up to 500 individuals per square meter (m2) at 
sites on reef flats off the southeast shore of Kaneohe Bay. The population of this species has 
since plummeted (Hunter, et al., 2008, 2009). Surveys in 2004 found that the highest L. reevi 
densities in the same areas sampled in 1967‐69 had fallen to four individuals per m2. In 
2007, no brachiopods occurred in this area, and the species was absent at eight of twelve 
sites where they were once common to abundant in the late 1960s. It is highly probable that 
these drastic reductions in L. reevi are due to the reduction in their food source resulting from 
cessation of sewage (nutrient) inputs into the Bay and the transition of Bay waters away from 
a eutrophic state. 
 
[No endangered or threatened (listed) species, such as Hawaiian Monk seal or cetaceans, 
such as dolphins, were seen within the study area during field surveys from September 
through November, 2009. No previous reports could be found for Monk seal or wild 
cetaceans in south Kaneohe Bay during the approximately 60 years of operation of Hawaii 
Institute of Marine Biology, or from any published source. Green sea turtles (Chelonia 
mydas; Aguirre et al., 1994; Zamzow, 1998; Balazs et al., 2000; Russell and Balazs, 2009) 
and, less commonly, Hawksbill turtles (Eretmochelys imbricata; Balazs, 1978) occur in 
Kaneohe Bay. On October 28, 2009, an AECOS biologist observed a solitary green sea turtle 
resting on the mud bottom adjacent to the 2000' transect survey location. The turtle was not 
observed foraging or swimming. A large Green sea turtle was seen on the fringing reef 
around Coconut Island in November 2009 (S. L. Coles, pers. obs.). It is therefore probable 
that sea turtles occasionally frequent the project area to utilize reef macroalgae as a food 
source.  
 
An additional species of concern to the National Oceanic and Atmospheric administration 
(NOAA) is the inarticulate brachiopod, Lingula reevi. This species was found to be very 
abundant in 1967‐69 in the area of the present surveys by Worcester (1969), who found 
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densities of up to 500 per m2 at sites on reef flats off the southeast shore of the Bay, one of 
these near the location of Station 7500.  No focused sampling for L. reevi was done in the 
present study, but recent studies describe that populations of this species have plummeted 
from the time when treated sewage and eutrophication was occurring in South Kaneohe Bay 
(Hunter et al., 2008, 2009). These surveys found that in 2004 the highest L. reevi densities in 
the same areas sampled in 1967‐69 had fallen to four per m2, occurring only at the above 
mentioned location, and in 2007 no brachiopods occurred at this site, and were also absent 
at eight of 12 sites where they were common to very abundant in the late 1960s. It is highly 
probable that these drastic reductions in L. reevi are due to the reduction in their food source 
since cessation of sewage into the bay in 1977. The prolific growth of invasive algae on the 
reef flats may also have contributed to the brachiopod decline. ] 
 

Impacts and Mitigation Measures 
 
The proposed HDD and hybrid tunnel construction methods will be conducted well 
below the bottom of Kaneohe [b]Bay. Consequently, [there will be no] direct impact on 
marine organisms from shore-based drilling and deployment activities[. However, 
should emergency] would be limited to [conditions require that] in- and over-water 
activities that may be required to install the steel sleeve and for emergency or 
contingency access to remove obstructions or access equipment through the seafloor.  
If such work is required, however, it would not be allowed in [be conducted to complete 
the force main, is recommended that such activities avoid] specific areas identified as 
potentially sensitive.   
 
The marine communities along most of the proposed force main route are on highly 
degraded reef flats or in fine sediments with much lower meiofauna densities than 
found in coarser sediments on nearby reef flats or even on the highly silted reef flat 
along the mouth of Kaneohe Stream. The benthic communities on most of the reef flat 
areas along the routes have few to no reef corals, few reef fish species or numbers 
(with very low biomasses), and very low species diversity. Assemblages are dominated 
by introduced invasive algae and a few filter feeding invertebrates, such as sponges 
and tunicates. The only substantial coral bottom along the force main route is from 
Stations 6000 to 7000, where a series of low, linear outcrops support high coral cover 
and relatively high fish abundance. This area has recovered on a formerly dredged 
surface of the fringing reef. Another reef area showing moderate recovery from earlier 
documented degraded conditions is on reef slopes near Stations 7500 and 8000, where 
some live coral is growing and intermediate values for fish counts and biomass were 
recorded. A large bed of endemic seagrass occurs between Stations 7000 and 7500 
that would be sensitive to excessive siltation. Since the force main will be constructed 
well below the ocean bottom, there is no potential impact to marine communities along 
the force main route from proposed construction activities. 
 
The only work that is anticipated to have potential for short-term impact to species 
listed by either State or federal protective regulations is any in- and over-water 
activities that may be required to install the steel sleeve and for emergency or 
contingency access to remove obstructions or access equipment through the seafloor 
[contingency emergency access shaft] in Kaneohe Bay.  As needed, the emergency 
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access shaft will need to implement special BMPs to protect sea turtles, water quality, 
and the general marine environment at the access shaft location.  
 

In the short-term, there is the potential for coastal water quality impacts resulting from 
construction activities at the Kaneohe WWPTF and the Kailua Regional WWTP.  
Potential impacts will be mitigated by adherence to State and City water quality 
regulations governing grading, excavation, and stockpiling.   
 
As discussed in Section 2.3.1, although the HDD method of pipe installation would be 
accomplished well beneath Kaneohe Bay, depending upon the method used for 
installing the steel sleeve and the potential for emergency or [there are] contingency 
situations[, that may require] work in and over the water may be required. 
 
If the selected contractor installs the steel sleeve by microtunneling, the cutter head will 
need to be removed through the seafloor from within Kaneohe Bay.  Potential 
emergency or contingency situations may also require access to remove obstructions, 
or align drill heads.  If, for example, the pilot holes are drilled from both ends but do not 
align close enough for one drill head to follow the other’s bore as it is retracted, manual 
alignment may be necessary.  To reach the drill heads, the bottom of the bay will need 
to be dredged.  To minimize water quality impacts, interlocking sheet piles will be 
driven into the bottom to create an enclosure isolating the water column in which the 
dredging will occur.  Watercraft will be used to install the sheet piles, dredge the bottom 
and receive the dredge material.  Divers would then enter the excavation and manually 
realign the drill heads.  This type of work would only be allowed along specific sections 
of the force main alignment.  Specific areas with corals and sea grass will be avoided 
for such work. 

 
Another potential contingency situation is frac-out during HDD operations.  Although 
the steel sleeve will prevent this from happening in the most susceptible area near the 
Kaneohe WWPTF, frac-outs could conceivably occur in other areas along the route.  
They are more likely to occur where the bore is closer to the surface, near land, as 
opposed to where it is deep beneath the sea floor in the middle of the bay.  Should a 
frac-out be detected, any further discharge into the bay can be halted by stopping mud 
pumping to the drill head, reamer, or swab, or stopping pulls that displace mud within 
the bore.  Silt fences can be deployed to contain discharges.  Pressure that caused the 
frac-out could be reduced by slowing down the rate of the pull, or reducing the mud 
pumping rate.  
 
With regard to the hybrid tunnel method of construction, a potential contingency 
situation may involve the possibility of encountering rocks that are too large for the 
TBM to remove or pulverize.  Test bores along the alignment have not detected the 
presence of such rocks but they would need to be dealt with, if encountered.  As with 
the HDD method of construction, this type of work would only be allowed along specific 
sections of the force main alignment.  To mitigate potential impacts to highly sensitive 
areas where corals and sea grass have been identified, such work shall be off-limits.  
As previously noted, Figure 3-8 illustrates the specific areas of avoidance, which 
include, the area between Stations 6000 and 8500 near the northwestern portion of the 
proposed force main alignment. 
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Meetings were conducted with the U.S. COE and State DOH on November 22 and 23, 
2010, respectively.  The COE indicated that the project will require a DA permit 
pursuant to Section 10 of the Rivers and Harbors Act of 1899, which regulates any 
work within, over and beneath navigable waters of the U.S.  The project may also be 
subject to Section 401 and 404 of the Clean Water Act, contingent on whether any 
discharge of materials is anticipated within U.S. jurisdictional waters.  The project is 
also subject to Section 402 of the Clean Water Act, which requires an Individual 
NPDES Permit for Construction Stormwater, as well as HAR, Chapter 11-54 regarding 
compliance with the DOH’s water quality standards.  A site-specific BMP Plan will be 
submitted for DOH review and approval in conjunction with the NPDES permit 
application.  The project will comply with all regulatory requirements and the City will 
continue to consult with the COE and DOH in this regard.   
 
For dewatering that may be required during excavation and construction, an NPDES 
Permit for Construction Dewatering will be required prior to discharging dewatering 
effluent into City drainage systems and waters of the United States.  The permit will 
require a site-specific BMP plan and water quality monitoring.   
 
The proposed improvements will have beneficial long-term water quality impacts on 
coastal waters by reducing the risk and volumes of wastewater spills that could 
potentially enter coastal waters.  The purpose of both alternatives is to eliminate sole 
reliance on the existing force main to convey wastewater from the Kaneohe WWPTF to 
the Kailua Regional WWTP.  This will prevent potential wastewater spills should the 
existing force main fail.  Both alternatives also provide for storage of peak wet-weather 
inflow and infiltration in the collection system to prevent or minimize wastewater spills.   
 
Impacts to Sea Turtles 
[The project, as planned, will not affect any ] Impacts to marine or protected species 
may result from in- and over-water work required to dredge an access shaft into the 
seafloor of Kaneohe Bay. A [However, a contingency] 20- by 20-foot (6 by 6 meter (m)) 
access [emergency access] shaft in Kaneohe Bay— would [to] be constructed by 
driving sheet piles and excavating enclosed sediment.  Such an access shaft(s) may 
be required to remove the cutter head if the selected contractor installs the steel sleeve 
by microtunneling, or— for equipment realignment/repair or removal of an obstruction, 
as needed[, may have impacts]. Such work [This contingency plan] will require the use 
of a work barge, landing craft, or pontoon assembly to access the shaft area and a 
vibratory or hydraulic driver to place sheet piles. The assembly, use, and removal of 
such an emergency shaft would potentially impact Green sea turtles (C. mydas) 
foraging or resting near the shaft site. [Further, d]Damage to sea turtle foraging 
resources [c]would be avoided since such work would not be allowed [occur if this work 
site is needed] in an area supporting a sea grass bed. BMPs to ensure protection of 
the threatened Green sea turtle should be included as part of the under‐Bay 
[emergency] work area [contingency] plan. These BMPs would also protect hawksbill 
turtle in the unlikely event that this species is encountered during construction.  
 
Impacts to threatened Green sea turtle and turtle habitat from the construction, use and 
removal of the emergency shaft may include: 

• Loss or degradation of foraging, resting, or shelter habitat. 
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• Increased motorized vessel traffic. 
• Proliferation of non‐native invasive algal species. 
• Degradation of habitat or water quality by dredging/excavation activity. 
• Elevated noise levels during driving of sheet piles and other work. 

 
However, these impacts will be both temporary and brief. Construction, access, and 
removal of an emergency access shaft will likely be completed in a matter of hours or 
days. No long‐term adverse impacts to sea turtles or their habitat are anticipated to 
occur from construction of a temporary access shaft, although areas identified as 
“sensitive” in the marine survey report (AECOS, 2010b) could suffer long‐tem adverse 
impacts.  
 
Best Management Practices for Sea Turtles 
Research into turtle hearing is limited, but available information suggests that Green 
sea turtles are believed to be most acoustically sensitive between 200 and 700 hertz 
(Hz) (Ridgeway et al, 1969), a frequency range that overlaps with noise associated 
with driving sheet piles (Cal Tran, 2007). To reduce adverse impacts to turtles, the 
project could limit noise/acoustic disturbance to ensure that sound emanation from the 
driving of sheet piles is below the threshold recommended for marine mammals 
(NOAA, 2005). Sea turtles are believed to be less sensitive to sound than marine 
mammals relying more heavily on visual cues, rather than auditory input (Hazel, et al. 
2007; Ridgeway et al. 1969).  
 
Underwater sound energy travels outward spherically in all directions, and dissipates 
through mechanisms such as spreading, scattering, and absorption (Bradley and Stern 
2008). The existing conditions in south Kaneohe Bay, like turbid water to scatter sound 
and a soft sediment sea floor to absorb sound, will likely aid this process and shorten 
the distance sound travels before dissipating below TTS.  
 
Published methods to limit sound travel during projects in marine waters include 
physical barriers, such as silt containment devices and bubble curtains created by 
releasing air from pipes, tubing or hosing placed on the seafloor surrounding all or a 
portion of the work area (Caldrons, 2007). Utilizing “soft starts” with pile‐driving by 
starting at very low impact velocities and slowly building up to full energy may allow 
sea turtles and other marine life to travel away from the area before full acoustic levels 
are reached. Halting pile‐driving when protected species are within the 50 m (164 ft) 
range, a conservative estimate, may prevent permanent hearing damage to sea turtles 
caused by exposure to acoustic disturbance in the permanent threshold shift (PTS) 
range.  
 
Sea turtle research indicates that Green sea turtles, like other turtle species, cannot be 
expected to consistently notice and avoid vessels that are traveling faster than two 
knots (Hazel, et al. 2007). Directing vessels operators to limit speeds to five knots or 
less when transiting to work areas, keeping at least 50 m away from sea turtles when 
vessels are under way, and slowing vessel speed to below two knots when turtles are 
in the direct vicinity, can limit the potential for vessel impacts to sea turtles.  
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Following is a list of general BMPs typically issued by federal regulatory agencies that 
can be implemented to prevent adverse impacts to sea turtles and other marine life in 
Kaneohe Bay during the project construction phase: 
 

1. Turbidity and siltation from project‐related work should be minimized and 
contained to within the vicinity of the site through the appropriate use of 
effective silt containment devices and the curtailment of work during adverse 
tidal and weather conditions. 

2. Any construction‐related debris that may pose an entanglement hazard to 
marine protected species must be removed from the project site if not actively 
being used and certainly at the conclusion of construction work. 

3. All project‐related materials and equipment placed in the water should be free 
of pollutants. 

4. No project‐related materials (fill, revetment, rock, pipe, etc.) should be 
stockpiled in the water (inertial zones, reef flats, stream channels, etc.). 

5. No contamination (trash or debris disposal, alien species introductions, etc.) of 
marine (reef flats, lagoons, open ocean, etc.) environments adjacent to the 
project site should result from project‐related activities. 

6. Fueling of project‐related vehicles and equipment should take place away 
from the water. A contingency plan to control the accidental spills of petroleum 
products at the construction site should be developed. Absorbent pads, 
containment booms, and skimmers should be stored on‐site to facilitate the 
cleanup of petroleum spills.  

7. Under layer fills should be protected from erosion with core‐loc units (or 
stones) as soon after placement as practicable. 

8. Attempts must be made to prevent discharge of dredged material into the 
marine environment during the transporting and off‐loading of dredged 
material. 

9. Return flow of or run‐off from dredged material stored at inland dewatering or 
storage sites must be prevented. 

10. A visual survey of the project area (by either the contractor or State personnel) 
must be performed just prior to commencement or resumption of construction 
activity to ensure that no State or ESA protected species are in the area. If 
protected species are detected, construction activities must be postponed until 
protected species voluntarily leave the area. 

11. If any ESA‐listed species enters the area during construction activities, all 
activities must cease until they voluntarily depart the area.  

12. All on‐site project personnel must be apprised of the status of any ESA listed 
species potentially present in the project area and the protections afforded to 
those species under federal laws. 

13. Any incidental take of marine mammals must be reported immediately to the 
NOAA 24‐hour hotline at 1‐888‐256‐9840. Any injuries to sea turtles must be 
reported immediately to NOAA at 1‐808‐983‐5730. Information must include 
the name and phone number of a point of contact, location of the incident, and 
the nature of the take and/or injury. 

 
No significant long-term impacts or adverse effects are anticipated from the installation 
and operation of the force main.  The force main will be located at least 20 feet below 
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the sea floor of Kaneohe Bay and will be installed via direct drilling or microtunneling; 
therefore, no habitat or species will be disturbed.  

3.4.4 Wetlands 

According to the U.S. Fish and Wildlife Service and State Office of Planning GIS Program, in 
the general vicinity of the project site there are 30 different wetland and coastal aquatic sites 
comprised mostly of marine and estuarine systems.  These are summarized in Table 3-1 and 
shown in Figure 3-11.  An additional wetland is located mauka of the Kaneohe WWPTF 
within the Bayview Golf Course.  The wetland is unnamed and is not included in the U.S. 
Fish and Wildlife Service and State Office of Planning GIS Program inventories.  However, 
according to the Botanical Survey prepared by AECOS, Inc. in August 2010 (see Appendix 
C), the wetland was previously identified in other studies.  As such, the wetland is included 
for discussion herein and shown in blue in Figure 3-11. 
 
Kaneohe WWPTF:  Located adjacent to the Kaneohe WWPTF is Kaneohe Stream 
(identified as Area 4), Waikalua Loko Wetland (identified as Areas 5 and 6), Kawa Stream 
(identified as Area 7), and a pond within Bayview Golf Course (identified as Area 8).  The 
unnamed wetland is located immediately mauka of the WWPTF. 
 
Kailua Regional WWTP:  Located near the Kailua Regional WWTP are approximately 
seven aquatic sites identified as Areas 20 through 26.  These seven wetland areas are a part 
of the Nuupia Ponds Wildlife Management area.  This area encompasses significant natural 
and cultural features, including a historic fishpond complex, and provides habitat for the 
endangered Hawaiian stilt.  The ponds encompass approximately 231.8 acres which 
comprise the fishpond complex.  The area also serves as a natural buffer for Marine Corps 
activities.  Area 22 is an estuarine, intertidal system classified as a scrub/shrub area 
containing mostly broad-leaved Evergreen species.  Area 21 is unclassified.  Areas 20 and 
23 through 26 are described as estuarine, intertidal systems and classified as having 
unconsolidated bottoms, consisting mostly of sand. 
 
Alternative 1: Force Main No. 2 and Equalization Facilities:  The force main corridor will 
pass beneath three areas identified as Area 4, 18, and 19.  Area 4 is described as an 
estuarine, subtidal system and classified as having an open water/or unknown bottom.  Area 
18 is a marine tidal system classified as reef mainly containing coral species.  Area 19 is an 
estuarine, intertidal system classified as a scrub/shrub area containing mostly broad-leaved 
Evergreen species.   
 
Alternative 2: Gravity Tunnel:  The tunnel route will not pass directly beneath any wetland 
or special aquatic areas.   
 

Impacts and Mitigation Measures 
 

Kaneohe WWPTF and Kailua Regional WWTP:  No significant short- or long-term 
impacts are anticipated as a result of the construction and operation of the proposed 
improvements since there are no wetlands specifically within the Kaneohe WWPTF 
and Kailua Regional WWTP sites.  Mitigation measures described in Section 3.3.1 
Surface Water will also minimize impacts on nearby wetlands and aquatic areas. 
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Table 3-1 
Wetlands and Aquatic Sites 

ID Code System Subsystem Class Subclass Regime Modifier 

1 M1RF1L Marine Tidal Reef Coral Subtidal N/A 

2 M1RF1L Marine Tidal Reef Coral Subtidal N/A 
3 M1RF1L Marine Tidal Reef Coral Subtidal N/A 

4 E1OWLx Estuarine Subtidal Open Water/ 
Unknown Bottom 

N/A Subtidal Excavated 

5 M1UBLh Marine Subtidal Unconsolidated 
Bottom 

N/A Subtidal Diked/ 
Impounded 

6 E2SS3N Estuarine Intertidal Scrub-Shrub Broad-Leaved 
Evergreen 

Regular N/A 

7 R3UBHx Riverine Upper Perennial Unconsolidated 
Bottom 

N/A Permanent Excavated 

8 PUBHx Palustrine N/A Unconsolidated 
Bottom 

N/A Permanent Excavated 

9 E2SS3N Estuarine Intertidal Scrub/Shrub Broad-leaved 
Evergreen 

Regular N/A 

10 E2SS3N Estuarine Intertidal Scrub/Shrub Broad-leaved 
Evergreen 

Regular N/A 

11 M1RF1L Marine Tidal Reef Coral Subtidal N/A 

12 M1RF1L Marine Tidal Reef Coral Subtidal N/A 

13 M1RF1L Marine Tidal Reef Coral Subtidal N/A 

14 M1RF1L Marine Tidal Reef Coral Subtidal N/A 

15 E2SS3N Estuarine Intertidal Scrub/Shrub Broad-leaved 
Evergreen 

Regular N/A 

16 E2SS3N Estuarine Intertidal Scrub/Shrub Broad-leaved 
Evergreen 

Regular N/A 

17 E2SS3N Estuarine Intertidal Scrub/Shrub Broad-leaved 
Evergreen 

Regular N/A 

18 M1RF1L Marine Tidal Reef Coral Subtidal N/A 

19 E2SS3N Estuarine Intertidal Scrub/Shrub Broad-leaved 
Evergreen 

Regular N/A 

20 E2US2P Estuarine Intertidal Unconsolidated 
Bottom 

Sand Irregular N/A 

21 N/A N/A N/A N/A N/A N/A N/A 

22 E2SS3N Estuarine Intertidal Scrub/Shrub Broad-leaved 
Evergreen 

Regular N/A 

23 E2US2P Estuarine Intertidal Unconsolidated 
Bottom 

Sand Irregular N/A 

24 E2US2P Estuarine Intertidal Unconsolidated 
Bottom 

Sand Irregular N/A 

25 E2US2P Estuarine Intertidal Unconsolidated 
Bottom 

Sand Irregular N/A 

26 E2US2P Estuarine Intertidal Unconsolidated 
Bottom 

Sand Irregular N/A 

27 E1OWLx Estuarine Subtidal Open Water/ 
Unknown Bottom 

N/A Subtidal Excavated 

28 PEM1C Palustrine N/A Emergent Persistent Seasonal N/A 

29 PEM1F Palustrine N/A Emergent Persistent Semi- 
permanent 

N/A 

30 PEM1C Palustrine N/A Emergent Persistent Seasonal N/A 

* Wetlands 20-26 are associated with the Nuupia Pond Complex 
Source: U.S. Fish and Wildlife Service and State Office of Planning GIS Program 
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Alternative 1: Force Main No. 2 and Equalization Facilities:  No significant short- or 
long- term impacts are anticipated as a result of the construction and operation of 
Alternative 1: Force Main No. 2 since the line will be installed via directional drilling or 
microtunneling 20 feet below the sea floor of Kaneohe Bay through H-3 Freeway 
Interchange at Kaneohe Bay Drive to the Kailua Regional WWTP.  Nuupia Ponds are 
located to the north of the Kailua Regional WWTP and will not be impacted by the 
project. 
 
Alternative 2: Gravity Tunnel:  No significant short- or long-term impacts are 
anticipated as a result of the construction and operation of the proposed improvements 
since the tunnel will be built using a TBM where the bottom of the bore will be 
approximately 37 feet below sea level at the Kaneohe WWPTF, to approximately 64 
feet below sea level at the Kailua Regional WWTP.   
 
Alternative 2: Gravity Tunnel within the Kaneohe WWPTF and Bayview Golf Park, will 
require sub-surface ground improvement by jet-grouting.  Jet-grouting is done from the 
ground surface with drilling equipment.  While it is unlikely that the jet-grouting will 
directly disturb the ground surface, there will be ground disturbance during the 
positioning of the drilling equipment and the drilling operation itself to insert and retract 
the jet-grouting drill. 

 
3.4.5 Historic and Archaeological Resources 

Separate archaeological assessment reports consisting of literature reviews and surface 
surveys were conducted for Alternative 1: Force Main No. 2 and Equalization Facilities and 
Alternative 2: Gravity Tunnel by Aki Sinoto Consulting and Cultural Surveys Hawaii, Inc. 
(CSH), respectively; in November 2010.  The results are summarized below and the studies 
are included as Appendices E and F, respectively.  The archaeological literature review 
involved historical research including archival sources, historic maps, Land Commission 
Awards and previous archaeological reports to construct a history of land use and to 
determine if historic properties have been recorded in or near the project area.  The limited 
surface inspection of the project area was conducted to identify any surface archaeological 
features and to investigate and assess the potential for impact to such sites, as well as to 
identify sensitive areas that may require further investigation or mitigation before the project 
proceeds.   
 
Kaneohe WWPTF:  No surface historic properties were identified within the Kaneohe 
WWPTF.  The Kaneohe WWPTF has undergone extensive land modification associated with 
the development and use of the site as a wastewater treatment facility.  Sub-surface historic 
properties may be present within Kaneohe WWPTF lands.  This location may be 
characterized a quilt of traditional Hawaiian taro patches as documented in the 19 circa 1848 
Land Commission Awards.  This pattern of intensive traditional Hawaiian agriculture may 
have existed for centuries prior to Western contact in this area of unique natural abundance 
bordered by perennial Kawa and Kaneohe Streams and the rich margins of Kaneohe Bay. 
 
Limited sub-surface testing was previously conducted adjacent to Kaneohe WWPTF lands 
(Hammatt and Borthwick 1989).  A series of eight trenches, 20 to 25 feet long, were 
excavated along a 600-foot long transect near the western boundary of the plant property on 
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the north side of Kawa Stream, however, no cultural materials or features, including auwai or 
earthen field boundaries believed to have been in the immediate vicinity were discerned.     
 
An archaeological site about 2,000 feet inland of the Kaneohe WWPTF revealed a prehistoric 
habitation area with an assemblage of lithic artifacts.  This site dated to A.D. 1070-1405, 
suggesting that this area housed craftsmen specializing in the production of adzes and other 
stone tools.  Recent archaeological surveys near the Kaneohe WWPTF also documented a 
terrace and sub-surface agricultural soil indicative of taro and historic rice production.    
 
The Waikalua Loko Fishpond, designated as State Inventory of Historic Places (SIHP) Site # 
50-80-10-349, is a known historic fishpond located immediately inland of Kaneohe Bay 
between Kaneohe Stream and Kawa Stream.  The fishpond covers an area of 11 acres with 
a wall 1,420 feet long, built of water worn basalt 3 to 4 feet in height and about 4 feet wide.  
Waikalua Loko Fishpond’s walls were rebuilt in the 1930’s and three mortared gates were 
also added at this time.     
 
Kailua Regional WWTP:  No surface historic or archaeological resources were identified 
within the Kailua Regional WWTP.  Most of the areas planned for development contain 
various tanks, buildings, and other structures.  A very small area in the northeastern portion 
of Kailua Regional WWTP in the vicinity of the administration building contains Jaucas sand.  
This area is beyond the Area of Potential Effect (APE) of the currently proposed project.  
Human burials have been found throughout the Hawaiian Islands within Jaucas sand 
deposits.  Currently, no new facilities are planned in this area. 
 
The Nuupia Fishpond Complex, designated as SIHP # 50-80-11-1002, is located just north of 
the Kailua Regional WWTP within Marine Corps Base Hawaii-Kaneohe Bay.  The Nuupia 
Fishpond Complex consists of eight fishponds that extend from Kaneohe Bay east to Kailua 
Bay.  Archaeological sites near Nuupia Fishpond include surface scatters of basalt tools, 
adze blanks, and flakes associated with stone tool manufacture.  The small quantity of 
marine shell midden recovered archaeologically suggests that Hawaiians once lived near the 
fishponds only on a temporary or periodic basis.   
 
Alternative 1: Force Main No. 2 and Equalization Facilities:  There are no known historic 
or archaeological sites along the project corridor since the proposed force main route 
traverses beneath the bottom sediments of Kaneohe Bay.  Kaneohe Bay is the largest 
sheltered body of water in the main Hawaiian Islands, encompassing a surface area of 
roughly 11,000 acres at mean sea level.  It is a complex estuarine system incorporating more 
than ten streams, an outer barrier reef, an intermediate lagoon with numerous patch reefs, 
and fringing reefs near the shoreline.  There are five islets within Kaneohe Bay with three, 
Ahu o Laka, a sand bar; Kekepa; and Kapapa, that occur on the barrier reef.  The other two 
are prominent islets within the bay: Mokolii and Moku O Loe.  Mokolii, better known as 
Chinaman’s Hat, is in the northern end of the bay at Kualoa.  Moku o Loe, also known as 
Coconut Island and occupied by the Pauley-Pagen Marine Laboratory, is owned by the State 
of Hawaii and located in the southwestern part of the bay in the neighboring ahupuaa of 
Heeia.   
 
Alternative 2: Gravity Tunnel:  There are no known historic or archaeological sites along 
the proposed Gravity Tunnel route.  The proposed location of the BWS reservoir site access 
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shaft currently contains a water tank, construction debris, piping, and soils for and/or from 
BWS projects.  Geotechnical boring testing conducted within the BWS reservoir site portion 
of the project, in the vicinity of the existing water tank, show that basalt extends from 61 
centimeters (cm) below surface (2 feet) to the bottom of the excavation, 98 m below surface 
(320.5 feet).     

 
Impacts and Mitigation Measures 
 
Kaneohe WWPTF:  No significant short- or long-term impacts to historic or 
archaeological resources are anticipated as a result of the construction and operation 
of the proposed improvements.  A program of pre-construction survey sub-surface 
testing is recommended in consultation with the State Historic Preservation Division 
(SHPD) based on project plans and scoped to address the specific locations of 
planned excavations.  Based on the findings of the archaeological testing and in 
consultation with SHPD, monitoring will be conducted during construction-related sub-
surface excavations within Kaneohe WWPTF.   
 
Project activities related to the proposed Kaneohe WWPTF upgrades should avoid 
direct or indirect adverse impacts to Waikalua Loko Fishpond (SIHP # 50-80-10-349) 
and its vicinity (TMK: (1) 4-5-030:001, (por.)).  Consultation with SHPD and the 
Waikalua Loko Fishpond Preservation Society, and consideration of the Waikalua Loko 
Fishpond Preservation Plan (Dasheill 1995), is on going for construction staging or 
other activities planned within the fishpond’s vicinity.  As an interim protection measure 
during construction, a buffer zone of roughly 30 feet shall be established along the 
land-based perimeter of Waikalua Loko Fishpond to prevent inadvertent intrusions and 
damages to the structural components of the fishpond.  Also, should any boulders or 
stones suitable for use by the stewardship group in stabilizing or restoring the pond 
walls be encountered, these shall be recovered and stockpiled on the peninsula area 
beyond the construction zone. 

 
Should any significant historic or archaeological resources be found during 
construction activities, all work shall cease within the immediate area and SHPD shall 
be notified immediately. 
 
Kailua Regional WWTP:  No significant short- or long-term impacts to historic or 
archaeological resources are anticipated as a result of the construction and operation 
of proposed improvements.  Jaucas sand is present within a very small area in the 
vicinity of the Kailua Regional WWTP administration building in the northeastern 
portion of the WWTP site.  Human burials have been found throughout the Hawaiian 
Islands within Jaucas sand deposits.  If any sub-surface disturbance is planned for this 
area, a program of archaeological inventory survey sub-surface testing is 
recommended in consultation with SHPD.   
 
Nuupia Fishpond (SIHP Site # 50-80-11-1002) is located within Marine Corps Base 
Hawaii-Kaneohe Bay, and no adverse effects or impacts to the fishpond are anticipated 
as a result of the proposed project.   
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Should any significant historic or archaeological resources be found during 
construction activities, all work shall cease within the immediate area and SHPD shall 
be notified immediately. 
 
Alternative 1: Force Main No. 2 and Equalization Facilities:  No significant short- or 
long-term impacts to historic or archaeological resources are anticipated as a result of 
the construction and operation of this alternative.  Pre-construction sub-surface testing 
shall be undertaken if Alternative 1 is selected for implementation.  The force main will 
be installed 20 to 80 feet below the sea floor of Kaneohe Bay via directional drilling or 
tunneling.  Therefore, it is unlikely that construction will have any impact on historic or 
archaeological resources in the project area.   
 
Should Alternative 1 be selected for implementation, the open trench construction 
proposed for the land segment on the Kaneohe end of the Alternative 1: Force Main 
No.2 alignment shall require archeological monitoring to be conducted in the portion of 
the segment that lies within the artificial peninsula and areas adjacent to the existing 
wall of the Waikalua Loko fishpond (roughly the makai half of this segment).  A 
monitoring plan will be prepared for review and approval by SHPD prior to 
commencement of any construction-related ground disturbing activities.  For the mauka 
half of the segment, preconstruction spot testing is recommended in selected locations 
along the footprint of the segment corridor.  Contingent on the results of the testing, the 
preparation of an archeological monitoring plan may be required for review and 
approval by SHPD prior to commencement of any construction-related ground 
disturbing activities  It is also recommended that as an interim protection measure 
during construction, a buffer zone of roughly 30 feet should be established along the 
land-based perimeter of Waikalua Loko Fishpond to prevent inadvertent intrusions and 
damages to the structural components of the fishpond.  Also, should any boulders or 
stones suitable for use by the stewardship group in stabilizing or restoring the pond 
walls be encountered, these shall be recovered and stockpiled on the peninsula area 
beyond the construction zone.   
 
For the land segment on the Kailua end of the Alternative 1: Force Main No.2 
alignment, two methods of construction are being considered; microtunneling and open 
trenching.  Should the microtunneling method be chosen, any jacking pit or other 
access point localities will require testing prior to construction.  If the open trench 
method is chosen, then pre-construction spot testing will be required.  Contingent on 
the results of the testing, an archeological monitoring plan may be required for review 
and approval by SHPD prior to commencement of any construction-related ground 
disturbing activities   
 
Should any significant historic or archaeological resources be found during 
construction activities, all work shall cease within the immediate area and SHPD shall 
be notified immediately. 

 
Alternative 2: Gravity Tunnel:  No significant short- or long-term impacts are 
anticipated as a result of the construction and operation of this alternative since 
horizontal boring associated with the construction of the Gravity Tunnel would occur at 
depths greater than 45 feet (13.7 m).  Therefore, adverse impacts on historic or 
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archaeological resources within the project area are not anticipated.  No further work is 
recommended for the proposed tunnel access shaft located at the BWS reservoir site 
based on geotechnical testing results showing basalt extending from 61 cm below 
surface (2 feet) to 98 m below surface (320.5 feet).  However, if a new location for the 
proposed tunnel access shaft is identified, additional literature review and field 
inspection is recommended.  
 
Should any significant historic or archaeological resources be found during 
construction activities, all work shall cease within the immediate area and SHPD shall 
be notified immediately. 

3.4.6 Cultural Resources 

Cultural Impact Assessments (CIAs) for Alternative 1: Force Main No. 2 and Equalization 
Facilities and Alternative 2: Gravity Tunnel were conducted by Aki Sinoto Consulting in 
December 2010 and Cultural Surveys Hawaii, Inc. (CSH) in November 2010, respectively.  
The results are summarized below and the studies are included as Appendices G and H, 
respectively.  The CIAs involved: examination of cultural and historical resources, including 
Land Commission documents, historic maps and previous research reports, with the specific 
purpose of identifying traditional Hawaiian activities, including gathering of plant, animal, and 
other resources or agricultural pursuits as may be indicated in the historic record; review of 
previous archaeological work at and near the project area that may be relevant to 
reconstructions of traditional land use activities to identify cultural resources, practices, and 
beliefs associated with the project area; and, consultation and interviews with knowledgeable 
parties regarding cultural and natural resources and practices at or near the parcel, and 
present and past uses of the project area, and/or other practices, uses, or traditions 
associated with the parcel and environs.   
 
Kaneohe WWPTF:  The Kaneohe WWPTF is located near the Waikalua Loko Fishpond and 
Naonealaa.  Archaeological investigations in the neighboring areas have uncovered 
evidence of stone tool production and habitation.   
 
Waikalua Loko Fishpond (SIHP Site # 50-80-10-349) is a known historic fishpond located 
immediately inland of Kaneohe Bay between Kaneohe Stream and Kawa Stream.  Founded 
in 1995, the Waikalua Loko Fishpond Preservation Society was formed as a stewardship 
entity to care-take, stabilize, maintain, and ensure preservation of the fishpond.  The mission 
of the society involves three parts: to preserve, stabilize, and beautify the Waikalua Loko 
Fishpond; to educate the Windward (Oahu) Community about ancient Hawaiian and modern 
Hawaiian fishpond practices; and to provide an educational resource to be made available 
for use by educational institutions or community organizations with respect to ancient and 
modern Hawaiian fishpond practices. 
 
Naonealaa, or the sands of Laamaikahiki, is located on the north side of the mouth of 
Kaneohe Stream at the present-day Kaneohe Beach Park.  The famous navigator 
Laamaikahiki from Kahiki, the ancestral homeland of Hawaiians, landed his canoe there and 
built three heiau, or temples, and oral traditions state that he resided there. 
 
Loi kalo and other forms of agriculture, including the cultivation of uala, uhi, maia, hala, 
wauke, and awa, took place in areas of Kaneohe.  Surveys near the Kaneohe WWPTF 
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documented a terrace complex and sub-surface agricultural soil indicative of taro production.  
Commercial rice, sugar cane, and pineapple farming were also attempted in Kaneohe. 
  
Kailua Regional WWTP:  The Kailua Regional WWTP is located near the Nuupia Fishpond 
Complex (SIHP # 50-80-11-1002), which is located just north of the Kailua Regional WWTP 
within Marine Corps Base Hawaii-Kaneohe Bay and the Mokapu sand dunes which were 
most likely established burial grounds for several villages located on the leeward half of 
peninsula.  Excavations in the mid-twentieth century unearthed over 1,000 individual burials 
on the leeward half of Mokapu Peninsula.  Archaeological surveys in the vicinity of these 
areas have uncovered evidence of stone tool production and habitation, as well as a possible 
burial.  Further, the Kailua Regional WWTP is located adjacent to Jaucas sand deposits, 
which often contain burials. 
 
Alternative 1: Force Main No. 2 and Equalization Facilities:  Cultural practices, such as 
fishing, crabbing, and clamming, and recreational activities, such as paddling and sailing, 
occur along the coast and in the waters of Kaneohe Bay.  Kaneohe Bay is a complex 
estuarine system that has long been recognized as a unique marine environment with an 
abundance and associated marine resources, including five islets, more than ten streams, an 
outer barrier reef, an intermediate lagoon with numerous patch reefs, and fringing reefs near 
the shoreline.  However, most of the recreational activities take place in the north and central 
bay areas rather than in the southern part of the bay.   
 
Alternative 2: Gravity Tunnel:  There are no known historic or archaeological sites along 
the proposed Gravity Tunnel route.  The proposed route location of the BWS reservoir site 
tunnel access shaft currently contains a water tank, construction debris, piping, and soils 
for/from BWS projects.  Geotechnical boring tests conducted within the BWS reservoir site 
tunnel access shaft portion of the project, in the vicinity of the existing water tank, show that 
basalt extends from 61 cm below surface (2 feet) to the bottom of the excavation, 98 m 
below surface (320.5 feet).     
 

Impacts and Mitigation Measures 
 
Kaneohe WWPTF:  Land-disturbing activities occurring at Kaneohe WWPTF may 
inadvertently uncover cultural remains that have been covered by the existing 
wastewater systems.  Should any significant historic or archaeological resources be 
found during construction activities, all work shall cease within the immediate area and 
SHPD shall be notified immediately. 
 
If construction of the proposed project (e.g. removal of excavated material from the 
proposed tunnel) results in adverse water quality (e.g. silt, sewage) of the streams, 
fishponds, and bay waters near the Kaneohe WWPTF, there may be impacts to these 
resources and activities.  The City shall implement Best Management Practices to 
avoid or reduce impacts of the project construction on the marine environment and 
nearby water-based cultural and recreational activities. 
 
Kailua Regional WWTP:  Land-disturbing activities occurring at Kailua Regional 
WWTP may uncover cultural resources that have been covered by the wastewater 
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systems, and excavation of the tunnel construction access shaft may penetrate into 
unknown cultural resources, including possible burials.   
 
If construction of the proposed project (e.g. removal of excavated material from the 
proposed tunnel) results in adverse water quality (e.g. silt, sewage) of the streams, 
fishponds, and bay waters near the Kailua Regional WWTP, there may be impacts to 
these resources and activities.  The City shall implement Best Management Practices 
to avoid or reduce impacts of the project construction on the marine environment and 
nearby water-based cultural and recreational activities. 
 
Should any significant historic or archaeological resources be found during 
construction activities, all work shall cease within the immediate area and SHPD shall 
be notified immediately. 
 
Alternative 1: Force Main No. 2 and Equalization Facilities:  No significant short- or 
long-term impacts on cultural resources in the project area are anticipated as a result 
of the construction operation of this alternative since no over-water structures, floating 
pipes, or other obstructions would be on the surface of the bay.  The proposed force 
main will be installed 20 to 80 feet below the sea floor of Kaneohe Bay via directional 
drilling or microtunneling.  Therefore, it is unlikely that construction will have any impact 
on significant cultural resources in the project area.   
  
Should any significant historic or archaeological resources be found during 
construction activities, all work shall cease within the immediate area and SHPD shall 
be notified immediately. 
 
Alternative 2: Gravity Tunnel:  No significant short- or long-term impacts on cultural 
resources in the project area are anticipated as a result of the construction and 
operation of this alternative since horizontal boring associated with the construction of 
the Gravity Tunnel would occur at depths greater than 45 feet (13.7 m).  Therefore, 
adverse impacts on cultural resources within the project area are not anticipated.   
 
The boring of the proposed Gravity Tunnel involves the extraction of a substantial 
amount of crushed basalt rock which will need to be transported off-site.  The City shall 
implement Best Management Practices to avoid or reduce impacts of the removal of 
excavated material (e.g. high volume of dump trucks and associated increase in noise 
disturbance and blowing dust) on any cultural practices (e.g. prayers or gathering of 
medicinal plants).  
 
Should any significant historic or archaeological resources be found during 
construction activities, all work shall cease within the immediate area and SHPD shall 
be notified immediately. 

3.5 Socio-Economic Characteristics 

3.5.1 Existing Social Context 

The proposed project spans several communities, thus, from a social perspective, the entire 
Koolaupoko District is considered as the social context for this project.   
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The U.S. Decennial Census occurs every 10 years, in years ending in zero, to count the 
population and housing units for the entire United States.  Its primary purpose is to provide 
the population counts that determine how many seats in the U.S. House of Representatives 
are appointed.  Census data is also a basis for the distribution of funds for government 
programs such as Medicaid; planning the locations for schools, roads, and other public 
facilities; and identifying trends over time that can help predict future needs.  
 
The most recent Decennial Census was conducted in 2010 and detailed information for the 
study area has not been released at the time of this writing.  The American Community 
Survey (ACS) is a relatively new nationwide survey designed to provide communities a fresh 
look at how they are changing.  This survey collects and produces population and housing 
information every year instead of every ten years, and provides more up-to-date information.  
While it is based on estimates, the information is a good indicator of recent characteristics of 
the Koolapoko District.  Table 3-2 provides a 2009 profile of Koolaupoko in terms of 
demographics, and social, housing, and economic characteristics as compared to the profile 
of the entire City and County of Honolulu. 
 
Comparing both the 1990 and 2000 Decennial Census as well as the ACS 1-year estimates, 
the population of Koolaupoko is slowly declining.  From 1990 to 2000, the population 
remained fairly stable as there was only 0.3% increase in the population (117,694 people 
versus 117,994 people, respectively).  However, from 2000 to 2009, there was a decrease in 
the population of approximately 10% (117,994 people versus 105,712 people, respectively).  
This decrease was also forecast in the Koolaupoko Sustainable Communities Plan 
population projections.   
 
Based upon the data shown in Table 3-2, Koolaupoko has a slightly younger population than 
the County.  The median age of the population for Koolaupoko was 35.3 versus 37.3 for the 
County. 
 
By racial mix, Koolaupoko has a slightly lower percentage of Blacks or African Americans 
(2.1%) than the County (3.0%) and a greatly lower percentage of Asians (23.4%) than the 
County (41.7%).  Koolaupoko has a higher percentage of Whites (34.6%), those with two or 
more races (31.8%), and those with a race other than listed (1.7%) than the County (23.0%, 
23.0%, and 0.8%, respectively).  Whites, Asian, and those of two or more races make up the 
majority of the population of Koolaupoko.  Percentages of Native Hawaiian and other Pacific 
islanders are slightly lower than the County at 6.4% and 8.2%, respectively. 

 
According to the 2009 1-year estimates, median household income and median family 
income for Koolaupoko ($80,552 and $88,905, respectively) are higher than those for the 
County ($67,774 and $78,956, respectively).   
 
For the educational attainment, those 25 years and older that obtained a high school diploma 
or higher was 94.7% while bachelor’s degree or higher was 36.3% for Koolaupoko.  The 
County data is slightly lower compared to the Koolaupoko data (90.5% and 31.3% 
respectively). 
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Table 3-2 
Demographic Characteristics Comparison of the Koolaupoko District  

with the City and County of Honolulu 

Subject 
Koolaupoko 

(PUMA 0302) 

City and County of  
Honolulu 

 Number Percent Number Percent 

Total Population 107,718 100 907,574 100 

AGE 
Under 5 Years 
5 – 19 Years 
20 – 64 Years 
65 Years and over 
 
Median age (years) 

 
7,921 
22,001 
61,735 
16,061 
 
35.3 

 
7.3 
20.4 
57.3 
15.0 
 
(X) 

 
62,926 
160,409 
548,702 
135,537 
 
37.3 

 
6.9 
17.7 
60.5 
14.9 
 
(X) 

RACE 
White 
Black or African American 
American Indian and Alaska Native 
Asian 
Native Hawaiian and other Pacific Islander 
Two or more races 
Other 

 
37,260 
2,101 
58 
25,250 
6,898 
34,294 
1,857 

 
34.6 
2.1 
<0.1 
23.4 
6.4 
31.8 
1.7 

 
208,888 
27,677 
2,392 
378,101 
74,736 
208,287 
7,493 

 
23.0 
3.0 
0.3 
41.7 
8.2 
23.0 
0.8 

HOUSEHOLD (BY TYPE) 
          Total Households 
Family Households (families) 
   Married-couple family 
       With own children under 18 year 
   Female householder, no husband present 
       With own children under 18 years 
 
Nonfamily households 
 
Average household size 

 
34,224 
2,6514 
19,963 
9,065 
5,268 
2,445 
 
7,710 
 
2.96 

 
100 
77.5 
57.5 
26.5 
15.4 
7.1 
 
22.5 
 
(X) 

 
309,896 
218,085 
162,764 
93,380 
37,377 
15,958 
 
91,811 
 
2.84 

 
100 
70.4 
52.5 
30.1 
12.1 
5.1 
 
29.6 
 
(x) 

HOUSING OCCUPANCY AND TENURE 
          Total Housing Units 
Occupied units 
          By owner 
          By renter 
 
Vacant units 

 
35,541 
34,224 
22,687 
11,537 
 
1,317 

 
100 
96.3 
63.8 
32.5 
 
3.7 

 
338,119 
309,896 
169,532 
140,364 
 
28,223 

 
100 
91.7 
50.2 
41.5 
 
8.3 

SOCIAL CHARACTERISTICS 
Population 25 years and over 
High school graduate or higher 
Bachelor’s degree or higher 

 
69,747 
66,079 
25,352 

 
100 
94.7 
36.3 

 
616,653 
558,062 
193,097 

 
100 
90.5 
31.3 

ECONOMIC CHARACTERISTICS 
Population 16 years and over 
  In labor force 
 
Median household income (dollars) 
Median family income (dollars) 
 
Per capita income (dollars) 

 
85,433 
57,304 
 
80,552 
88,905 
 
32,105 

 
100 
67.1 
 
(X) 
(X) 
 
(X) 

 
729,226 
489,322 
 
67,744 
78,956 
 
28,894 

 
100 
67.1 
 
(X) 
(X) 
 
(X) 

Source: 2009 American Community Survey 1-Year Estimates 
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Koolaupoko has a slightly higher housing occupancy rate, 94.9%, than the County, 77.2%.  
Housing units in this region are largely occupied by home owners (63.8%).  The County data 
is split between homes being occupied by either home owners or renters (50.2% and 41.5% 
respectively).   
 

Impacts and Mitigation Measures 
 
No significant impacts on the population in the project vicinity are anticipated as the 
proposed project is not a population generator. 
 
The proposed project will generally have positive social and economic impacts in the 
region.  In the short term, the project will confer some positive benefits in the local area 
with additional construction jobs and indirect economic benefits to local retail 
businesses resulting from construction activities.  Construction activities will create 
some adverse impacts, such as potential disruptions to local area traffic near the 
activity sites and increased noise nuisances in the immediate vicinity of the work sites. 
 
In the long-term, the proposed wastewater facility improvement alternatives will reduce 
the risk of wastewater spillage during high rainfall events.  This will allow the 
wastewater system to safely and efficiently accommodate projected flows up to the 
year 2030 and provide an adequate wastewater system to support the needs of the 
population and economy in the service area. 

3.5.2 Economic Impact Analysis 

An Economic and Fiscal Impact Analysis was conducted by Plasch Econ Pacific LLC in 
December 2010.  The results are summarized below and the study is included as Appendix I.  
The economic analysis is based on an estimated construction period of approximately three 
years for both alternatives.   

3.5.2.1 Economic Impacts of Construction 

Construction Expenditures 
Over the 3-year development period, total construction expenditures for Alternative 1: Force 
Main No. 2 and Equalization Facilities are estimated at $128 to $224 million. This translates 
into average construction expenditures of about $42.7 to $74.7 million per year. In practice, 
construction expenditures will vary from year to year.  For Alternative 2: Gravity Tunnel, total 
construction expenditures are estimated at $102 to $163 million, or about $34 to $54.3 
million per year. 
 
Indirect Sales Generated by Construction Activity  
In addition to construction expenditures, construction activity will generate indirect sales 
associated with supplying goods and services to construction companies and to the families 
of construction workers. In turn, the companies supplying goods and services, and the 
families of their employees, will purchase goods and services from other companies, and so 
on. These indirect sales will include sales by companies that supply building materials 
(cement, steel, lumber for forms, dynamite, etc.); sell or rent out construction equipment 
(excavators, cranes, drills, compressors, fans, welding torches, etc.); and provide services 
(repairs, trucking, shipping, warehousing, etc.). Indirect sales also include sales by grocery 
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stores, drugstores, restaurants, service stations, beauty salons, medical providers, 
accountants, attorneys, insurance agents, etc.  
 
Based on State economic multipliers, these indirect sales are expected to average $38.7 to 
$67.6 million per year for the Force Main construction activity, and $30.8 to $49.2 million per 
year for the Gravity Tunnel construction activity.  
 
Total Construction Expenditures and Indirect Sales  
Construction expenditures, plus indirect sales generated by construction, are expected to 
average $81.3 to $142.3 million per year for the Force Main alternative, of which $46.9 to 
$82 million per year will be subject to the State and City 4.5% excise tax on final sales, and 
$34.4 to $60.3 million per year will be subject to the 0.5% excise tax on intermediate sales. 
Corresponding annual figures for the Gravity Tunnel alternative are $64.8 to $103.6 million 
for total construction expenditures and indirect sales, of which $37.4 million to $59.7 million 
will be subject to the 4.5% tax on final sales, while $27.4 to $43.9 million will be subject to the 
0.5% tax on intermediate sales. 
 
Profits on construction and indirect sales are estimated to average $10.3 to 18 million per 
year for the Force Main construction activity, and $8.2 to $13.1 per year for the Gravity 
Tunnel construction activity.  
 
Construction Employment 
Over the 3-year construction period, construction employment is expected to average 
between 55 and 96 jobs for the Force Main alternative, and between 44 and 70 jobs for the 
Gravity Tunnel alternative. Construction jobs will include supervisors, heavy-equipment 
operators, cement workers, iron workers, carpenters, electricians, laborers, etc. Other jobs 
related to construction will include architects, civil engineers, draftsmen, government 
inspectors, etc. These jobs will range over a variety of skill levels, including entry-level, semi-
skilled, skilled, management, and professional positions.  
 
Indirect Employment Generated by Construction Activity 
As with indirect sales, construction activity will generate indirect jobs associated with 
supplying goods and services to construction companies and to the families of construction 
workers. In turn, the companies supplying goods and services, and the families of their 
employees, will purchase goods and services from other companies, and so on. The jobs will 
range over a variety of skill levels, including entry-level, semi-skilled, skilled, and 
management positions. 
 
Based on State employment multipliers, indirect employment related to the Force Main 
construction activity is expected to average from 77 to 134 jobs, and 62 to 98 jobs for the 
Gravity Tunnel construction activity.  
 
Total Construction Employment and Indirect Jobs 
Total direct-plus-indirect employment associated with the Force Main construction activity will 
average from 132 to 230 jobs, and 106 to 168 jobs for the Gravity Tunnel construction 
activity. 
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Payroll Related to Construction Activity 
Force Main construction activity is expected to generate a total payroll of $7.7 to $13.4 
million per year, of which $4.3 to $7.5 million will be for construction workers and $3.4 to $5.9 
million will be for indirect employment. Corresponding annual figures for the Gravity Tunnel 
construction activity are $3.4 to $5.4 million for construction workers, and $2.7 to $4.3 million 
for indirect employment, for a total of about $6.1 to $9.8 million. 
 
Annual wages for both Alternatives 1 and 2 will range from about $25,000 to over $100,000 
per year, and are expected to average about $78,000 for construction jobs, and about 
$44,200 for indirect jobs. 
 
Population and Housing Supported by Construction Activity 
During the construction period, direct and indirect jobs provided by the Force Main 
construction activity will support 274 to 479 residents housed in 91 to 158 homes. 
Corresponding figures for the Gravity Tunnel construction activity are 221 to 350 residents 
housed in 73 to 115 homes. 
 
Sources of Construction Workers 
Except for a small number of specialized supervisors and workers, it is expected that over 
90% of the construction workers for both Alternatives 1 and 2 will come from Oahu. 

3.5.2.2 Economic Impacts of Operations 

Operating Expenditures 
Annual operating expenditures are expected to average $1.7 to $2.4 million for the Force 
Main alternative, and $500,000 to $800,000 for the Gravity Tunnel alternative.  
 
Indirect Sales Generated by Operations 
In addition to operating expenditures, operations will generate indirect sales associated with 
1) the City’s purchase of goods and services to support operations, and 2) the purchase of 
goods and services by the families of employees. In turn, the companies supplying goods 
and services, and the families of their employees, will purchase goods and services from 
other companies, and so on. These indirect sales will include sales by companies that supply 
chemicals, electricity, repair services, etc. Indirect sales also include sales by grocery stores, 
drugstores, restaurants, service stations, beauty salons, medical providers, accountants, 
attorneys, insurance agents, etc.  
 
Based on State economic multipliers, these indirect sales are expected to average $1.6 to 
$2.3 million per year for the Force Main alternative, and $400,000 to $700,000 per year for 
the Gravity Tunnel alternative. 
Total Operating Expenditures and Indirect Sales 
Operating expenditures plus indirect sales generated by operations are expected to average 
$3.3 to $4.7 million per year for the Force Main alternative, of which $1.1 to $1.6 million per 
year will be subject to the State and City 4.5% excise tax on final sales, and $1.1 to $1.5 
million per year will be subject to the 0.5% excise tax on intermediate sales. Corresponding 
annual figures for the Gravity Tunnel alternative are $940,000 to $1.5 million for total 
operating expenditures and indirect sales, of which $320,000 to $510,000 will be subject to 
the 4.5% excise tax on final sales, and $300,000 to $480,000 will be subject to the 0.5% 
excise tax on intermediate sales. 
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Profits Related to Operations 
Profits of the companies that provide goods and services to support project operations and 
indirect sales are estimated at $220,000 to $310,000 per year for the Force Main alternative, 
and $60,000 to $100,000 per year for the Gravity Tunnel alternative.  
 
Operating Employment and Related Jobs 
Operating employment is expected to range from 13 to 19 employees for the Force Main 
alternative, and three to five employees for the Gravity Tunnel alternative. 
 
Indirect Employment Generated by Operations 
Additional jobs will be generated by the City’s purchase of goods and services to support 
operations, and the purchase of goods and services by the families of the project employees. 
Based on State economic multipliers, these purchases are expected to generate seven to ten 
indirect jobs for the Force Main alternative, and two to three jobs for the Gravity Tunnel 
alternative. 
 
Total Operating Employment and Indirect Jobs 
Operating employment plus indirect jobs are expected to total 20 to 29 jobs for the Force 
Main alternative, and five to eight jobs for the Gravity Tunnel alternative. 
 
Payroll Related to Operations 
Force Main operations are expected to generate a total payroll of $970,000 to $1.4 million 
per year, of which $660,000 to $940,000 will be for operations employees and $310,000 to 
$440,000 will be for indirect jobs. Corresponding figures for the Gravity Tunnel operations 
are $165,000 to $260,000 for operations employees, and $90,000 to $130,000 for indirect 
jobs, for a total of about $250,000 to $400,000 annually. Annual wages will range from about 
$25,000 to over $100,000 per year, and are expected to average about $49,800 for 
operations jobs, and about $44,200 for indirect jobs. 
 
Population and Housing Supported by Operations 
Direct and indirect jobs provided by the Force Main operations activity will support 42 to 61 
residents housed in 14 to 20 homes. Corresponding figures for the Gravity Tunnel operations 
activity are 10 to 16 residents housed in three to five homes.  
 
Sources of Operating Workers 
Most workers for project operations will be drawn from existing positions within the City’s 
Department of Environmental Services, including positions associated with the existing 
wastewater conveyance and treatment facilities in Kaneohe and Kailua. 
 
Impacts of Construction Activity on State and City Finances 
State:  Force Main construction is projected to generate a total of $7.6 to $13.2 million in tax 
revenues for the State, while Gravity Tunnel construction is projected to generate a total of 
$6 to $9.6 million in revenues. State revenues will be derived from excise taxes on final and 
intermediate sales (taxed at 4% and 0.5%, respectively), and from corporate and personal 
income taxes.  State services for construction workers and their families are, for the most 
part, already provided since most of the needed construction workers are current residents of 
Oahu. 
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City:  For the City, Force Main construction is projected to generate a total of $700,000 to 
$1.2 million in tax revenues, while Gravity Tunnel construction is projected to generate a total 
of $560,000 to $900,000 in revenues. City revenues will be derived from the 0.5% excise tax 
on final sales that helps fund the rapid transit system. As with the State, City services for 
construction workers and their families are already provided since most of the needed 
construction workers are current residents of Oahu. Also, the City will not incur costs for on-
site security, sanitation, etc., since these services will be provided by the construction 
companies.  
 
Impacts of Operations on State and City Finances 
State:  For the Force Main alternative, project operations will generate $100,000 to $140,000 
per year in tax revenues to the State. Corresponding figures for the Gravity Tunnel 
alternative are $30,000 to $40,000 per year. State revenues will be derived from excise taxes 
on final and intermediate sales (taxed at 4% and 0.5%, respectively), and from corporate and 
personal income taxes. The revenues will help fund State services to those residents 
supported by project operations. 
 
City:  For the Force Main alternative, project operations will generate $5,000 to $8,000 per 
year in tax revenues to the City, while the Gravity Tunnel operations will generate $1,500 to 
$2,500 per year. City revenues will be derived from the 0.5% excise tax on final sales that 
helps fund the rapid transit system.  

3.5.3 Community Impacts 

Alternative 1: Force Main No. 2 and Equalization Facilities:  This alternative involves 
constructing a 36-inch force main beneath the seafloor of Kaneohe Bay.  This alternative will 
traverse a distance of approximately 14,900 linear feet from the existing pump station at the 
Kaneohe WWPTF to the Kailua Regional WWTP.  The first 1,200 linear feet between the 
pump station and the spit of land forming the northwest side of Waikalua Fishpond will be 
constructed by HDD or tunneling, as described in Section 2.3.1.  The final approximately 
2,800 linear feet from the Interstate H-3 Interchange and Kaneohe Bay Drive (Kailua end) will 
be constructed by conventional open trenching methods and auger boring, or microtunneling 
under roadways that are part of the H-3 Freeway Interchange and Kaneohe Bay Drive.   
 
Although the Force Main No. 2 will be placed under the seafloor of Kaneohe Bay, 
construction work above ground will occur at primary locations where construction equipment 
noise sources may be operating.  These primary locations will be at or near the Kaneohe 
WWPTF and Waikalua Loko Fishpond (Kaneohe end) and the H-3 Freeway 
Interchange/Kaneohe Bay Drive (Kailua end) and Kailua Regional WWTP. 
 
The majority of the alignment will be under the seafloor of Kaneohe Bay.  Figure 3-12 shows 
the existing and surrounding uses in proximity to the Kaneohe WWPTF and Kailua Regional 
WWTP.  The surrounding area is generally developed and is predominantly characterized by 
residential neighborhoods with supporting business establishments located along major 
thoroughfares. 
 
Alternative 2: Gravity Tunnel:  This alternative involves constructing an approximately 
16,000 foot long tunnel from the Kaneohe WWPTF to the Kailua Regional WWTP.  The 
tunnel will be aligned to traverse under Oneawa Hills, mauka of Kaneohe Bay Drive. 
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Although the Gravity Tunnel will be placed under the Oneawa Hills, construction work above 
ground will occur at primary locations where construction equipment noise sources may be 
operating.  These primary locations will be at the Kaneohe WWPTF (Kaneohe end), the 
Kailua Regional WWTP (Kailua end), and the BWS reservoir site (mid-point access shaft). 
 
The majority of the alignment will be under the Oneawa Hills where the land is open and 
undeveloped.  The developed areas are located around the Kaneohe WWPTF and Kailua 
Regional WWTP.  These developed areas consist of neighborhoods, predominantly 
residential, with supporting business establishments located along major thoroughfares. 
 
Kaneohe WWPTF:  The Kaneohe WWPTF encompasses approximately 15 acres in the 
Puohala Village Subdivision.  Puohala Village is predominantly a single-family residential 
subdivision.  Surrounding land uses include the Bayview Golf Course to the west and south, 
Waikalua Loko Fish Pond to the east-northeast, Kokokahi YWCA to the east, and residences 
and Kaneohe Stream to the north. 
 
Bayview Golf Park encompasses approximately 140 acres and consists of an 18-hole par-
three golf course, with a driving range, pro shop, and a zipline attraction. 
 
Kokokahi YWCA is located one-fourth mile to the east of Kaneohe WWPTF.  Located along 
Kaneohe Bay, Kokokahi YWCA encompasses approximately 11 acres of waterfront property 
which includes a gymnasium, kitchen and dining area, pool with lockers, cabins, classrooms, 
and meeting spaces. 
 
Puohala Elementary School serves students from Puohala Village, Pikoiloa, and Kokokahi.  
Approximately 200 students were enrolled at Puohala Elementary School during the 2009-
2010 school year (State Department of Education, November 2010).   
 
Waikalua Loko Fishpond is one of the few remaining intact Hawaiian fishponds in the State.  
Waikalua Loko Fishpond is located immediately to the east of Kaneohe WWPTF and 
encompasses approximately 11 acres.  Waikalua Loko Fishpond is maintained by the 
Waikalua Loko Fishpond Preservation Society and provides cultural and educational 
resources for the community. 
 
Waikalua and Kokokahi neighborhoods, located one-fourth mile to the south and southeast 
of Kaneohe WWPTF, consist of single-family residences. 
 
Aikahi Elementary School is located to the east of the Kailua Regional WWTP.  
Approximately 420 students were enrolled during the 2009-2010 school year (State 
Department of Education, November 2010). 
 
Nuupia Ponds, located to the northwest of the Kailua Regional WWTP, is a large waterbody 
at the neck of Mokapu Peninsula and is within the Marine Corps Base Hawaii-Kaneohe Bay. 
Nuupia Pond is under federal protection and management as a habitat for endangered 
species. 
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Oneawa Hills, or Kalaheo Hillside, is located to the south of the Kailua Regional WWTP, 
along Mokapu Road in Kailua.  The majority of these homes were constructed in the late 
1950s and early 1960s, and consist of single family homes. 

 
Impacts and Mitigation Measures 
 
Construction activities associated with the proposed project will create some adverse 
impacts, such as temporary disruption of traffic and on-street parking on nearby 
streets; unavoidable noise impacts in the vicinity of the Kaneohe WWPTF and Kailua 
Regional WWTP; and ambient air quality from dust generated by soil disturbance and 
emissions from construction vehicles and equipment.  The properties which are 
anticipated to be most affected by construction activity impacts are those residences, 
schools, and businesses located in the immediate vicinity of the Kaneohe WWPTF 
and Kailua Regional WWTP.  Refer to Sections 3.6 through 3.9 in this Chapter 
regarding Air Quality, Noise, Vibration, and Traffic, respectively, for further discussion 
on potential impacts. 
 
In the long-term, operation of either alternative will have no significant impact on 
noise, air, vibration, and traffic in the vicinity of the Kaneohe WWPTF, Kailua 
Regional WWTP, or along the alternative alignments. 

3.5.4 Community Concerns 

As part of the community outreach program (further discussed in Chapter 11), a Core Work 
Group (CWG) was convened by the City to maintain discussion of the project with a diverse 
group of people over several months.  The most significant contribution the CWG had in this 
project was to ensure that community values were considered during the process.  The CWG 
was asked to identify community values of the various interests represented in the group.  A 
total of 19 values emerged and the CWG was asked to weigh them in terms of importance.  
The following were the top five community values: 
 

1. Operational impacts on the water quality of Kaneohe Bay and groundwater 
2. Reliability / Fail-safe 
3. Impacts on cultural resources and landscapes 
4. Operational impacts on neighborhood (odor, noise, visual) 
5. Construction impacts on Kaneohe Bay and Waikalua Loko Fishpond 

 
The results of this exercise revealed the community is concerned with construction and 
operational impacts on Kaneohe Bay, Waikalua Loko Fishpond, cultural resources, and 
nearby neighborhoods. 
 
Discussions on the above concerns and potential impacts and mitigation measures are 
further discussed in applicable sections of Chapter 3. 

3.6 Air Quality 

An Air Quality Study was prepared by B.D. Neal and Associates in April 2010.  The results 
are summarized below and the study is included as Appendix J.  Present air quality in the 
project area is mostly affected by air pollutants from motor vehicles, industrial sources, 
military facilities, agricultural operations, and to a lesser extent by natural sources. Air 
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pollutant emissions for the island of Oahu are only available for calendar year 1993, the 
latest information that is available. Although it has become dated, some useful information 
may still be derived from it. The emission rates pertain to manmade emissions only, i.e., 
emissions from natural sources are not included. Much of the particulate emissions on Oahu 
originate from area sources, such as the mineral products industry and agriculture. Sulfur 
oxides are emitted almost exclusively by point sources, such as power plants and refineries. 
Nitrogen oxides emissions emanate predominantly from industrial point sources, although 
area sources (mostly motor vehicle traffic) also contribute a significant share. The majority of 
carbon monoxide emissions occur from area sources (motor vehicle traffic), while 
hydrocarbons are emitted mainly from point sources.  
 
Based on previous emission inventories that have been reported for Oahu, emissions of 
particulate and nitrogen oxides may have increased during the past several years, while 
emissions of sulfur oxides, carbon monoxide and hydrocarbons probably have declined. The 
State DOH operates a network of air quality monitoring stations at several locations on Oahu, 
although all of the stations are located in leeward areas. Data from some of these stations 
include annual summaries of air quality measurements that were made at selected stations 
for several of the regulated air pollutants for the period 2004 through 2008.  
 
During the 2004-2008 period, sulfur dioxide was monitored by the State DOH at an air quality 
station located in downtown Honolulu. Concentrations monitored were consistently low 
compared to the standards. Annual second-highest 3-hour concentrations (which are most 
relevant to the air quality standards) ranged from 36 to 57 micrograms per cubic meter 
(µg/m3), while the annual second highest 24-hour concentrations ranged from 5 to 18 µg/m3. 
Annual average concentrations were only about 1 to 3 µg/m3. These values represent only 
about 5% or less of the allowable maximum concentrations. There were no exceedances of 
the State/National 3-hour or 24-hour Ambient Air Quality Standards (AAQS) for sulfur dioxide 
during the 5-year period.  
 
Particulate matter less than 10 microns in diameter (PM-10) is also measured at the 
Honolulu monitoring station. Annual second highest 24-hour PM-10 concentrations ranged 
from 23 to 35 µg/m3 between 2004 and 2008. Average annual concentrations ranged from 
13 to 15 µg/m3. These values are less than about 30% of the allowable concentrations. All 
values reported were within the State and National AAQS.  
 
Carbon monoxide measurements were also made at the Honolulu monitoring station. The 
annual second-highest 1-hour concentrations ranged from 1.8 to 3.1 milligrams per cubic 
meter (mg/m3). The annual second highest 8-hour concentrations ranged from 1.2 to 1.6 
mg/m3. These values represent about 30% or less of the allowable concentrations. No 
exceedances of the State or National 1-hour or 8-hour AAQS were reported.   
 
Nitrogen dioxide is monitored by the DOH at the Kapolei monitoring station. Annual average 
concentrations of this pollutant ranged from 8 to 9 µg/m3, safely inside the State AAQS of 70 
µg/m3. The nearest available ozone measurements were obtained at Sand Island. The 
second-highest 8-hour concentrations for the 2004-2008 monitoring period ranged from 69 to 
108 µg/m3. These concentrations are within the State and Federal standards which limit the 
three-year average of the fourth-highest value to 157 µg/m3.   
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The nearest and most recent measurements of ambient lead concentrations that have been 
reported were made at the downtown Honolulu monitoring station between 1996 and 1997. 
Average quarterly concentrations were near or below the detection limit, and no 
exceedances of the State AAQS were recorded. Monitoring for this parameter was 
discontinued during 1997. Air quality in the project area is likely better than that measured at 
leeward locations because of the windward situation. Thus, although there is no specific air 
quality monitoring data for the project area, it is probable that the present air quality is within 
standards, except perhaps for small areas around industrial sources or near traffic congested 
locations. 
 

Impacts and Mitigation Measures 
 

Kaneohe WWPTF:  Construction of the equalization facilities at the Kaneohe WWPTF 
associated with the Alternative 1: Force Main No. 2 and Equalization Facilities will 
disturb a greater area of soil at the facility than Alternative 2: Gravity Tunnel.  Fugitive 
dust will be created from construction activities, as well as from the handling of spoils, 
particularly dry spoils.  Potential air quality impacts during construction of the proposed 
project will be mitigated by complying with DOH Administrative Rules, Title 11, Chapter 
60-11.1, “Air Pollution Control”.  Compliance with State regulations will require 
adequate measures to control fugitive dust by methods such as water spraying of loose 
or exposed soil or ground surface areas and dust-generating equipment during 
construction.  Exhaust emissions from construction vehicles are anticipated to have a 
negligible impact on air quality in the project vicinity, as the emissions would be 
relatively small and readily dissipated. 
 
In the long-term, the primary air quality concern will be potential odor nuisance 
associated with the equalization facilities in Alternative 1.  The equalization facilities will 
only be in use during periods of heavy rainfall to hold excess wastewater until it can be 
pumped to the Kailua Regional WWTP for treatment and disposal.  After such periods 
of heavy rainfall, the empty equalization facilities will be cleaned and allowed to dry 
until it is needed again.  In the Gravity Tunnel alternative, odor control will be provided 
at the drop-shaft, where wastewater will enter the tunnel. 

 
Kailua Regional WWTP:  Short-term construction-related impacts may occur at the 
Kailua Regional WWTP with the Force Main alternative associated with the open 
trenching work proposed along Kaneohe Bay fronting the Kailua Regional WWTP.  
This will generate excavated materials which will be temporarily stored and later 
backfilled to the trench.  Excess materials will be removed from the site and disposed 
of properly.  Fugitive dust will be generated by construction activities and from 
excavated materials, particularly dry soils.  In general, the Gravity Tunnel alternative 
will involve significantly greater construction activity and spoils removal compared to 
the Force Main alternative.   
 
Potential air quality impacts during construction of the proposed project will be 
mitigated by complying with DOH Administrative Rules, Title 11, Chapter 60-11.1, “Air 
Pollution Control”.  Compliance with State regulations will require adequate measures 
to control fugitive dust by methods such as water spraying of loose or exposed soil or 
ground surface areas and dust-generating equipment during construction.  Exhaust 
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emissions from construction vehicles are anticipated to have a negligible impact on air 
quality in the project vicinity, as the emissions would be relatively small and readily 
dissipated.  
 
In the long-term, the primary air quality concern will be the odor generated from the 
Kailua Regional WWTP.  In the Force Main alternative, odor control measures being 
designed for the plant will also address odor control for the new force main, including 
the equalization facilities.  The equalization facilities will only be in use during periods 
of heavy rainfall to hold excess wastewater until it can be treated.  In the Gravity 
Tunnel alternative, odor control will be provided at the influent pump station where 
wastewater will be drawn from the tunnel for processing.  
 
Also, in the long-term, regardless of which alternative is pursued, the proposed new 
headworks facility and dewatering building at the Kailua Regional WWTP will help to 
reduce odors.  The new headworks would include construction of a new facility in an 
enclosed building with odor control.  The proposed dewatering building will be 
designed so that truck receiving the dewatered sludge for transport will be able to drive 
into the building and building access will be closed while the trucks are being loaded.  
This will significantly reduce odors generated by the loading operation.  The building 
will be equipped with odor control devices to prevent odorous gases from escaping.  
 
Alternative 1: Force Main Route:  No significant short- or long-term air quality 
impacts are anticipated along the corridor. Force Main No. 2 will be installed using 
directional drilling or microtunneling technology 20 feet below the sea floor of Kaneohe 
Bay.   
 
Alternative 2: Gravity Route:  No significant short- or long-term air quality impacts are 
anticipated along the route.  The Gravity Tunnel will be built using a TBM where the 
bottom of the bore will be approximately 37 feet below sea level to approximately 64 
feet below sea level at the Kailua Regional WWTP. 

3.7 Noise 

The noise descriptor currently used by Federal Highway Administration (FHWA) and 
Department of Housing and Urban Development (HUD) to assess environmental noise is the 
Day-Night Average Sound Level (DNL).  This descriptor incorporates a 24-hour average of 
instantaneous A-Weighted Sound Levels.   
 
As a general rule, noise levels of 55 DNL or less occur in rural areas, or in areas which are 
removed from high volume roadways.  In urbanized areas which are shielded from high volume 
streets, DNL levels generally range from 55 to 65 DNL, and are usually controlled by motor 
vehicle traffic noise.  Residences which front major roadways are generally exposed to levels of 
65 DNL, and as high as 75 DNL when the roadway is a high speed freeway.  In the project area 
immediately adjacent to Kaneohe Bay, traffic noise levels (as well as background noise levels) 
tend to be very low, and are at or less than 55 DNL. 
 
For purposes of determining noise acceptability for funding assistance from federal agencies, an 
exterior noise level of 65 DNL or less is considered acceptable for residences.  This standard is 
applied nationally, including Hawaii. 
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The State DOH regulates noise from construction activities through the issuance of permits for 
allowing excessive noise during limited time periods.  The limited time periods normally 
permitted are the daytime hours on weekdays and Saturdays, with noisy construction activities 
not permitted on Sundays and holidays.  State DOH noise regulations are expressed in 
maximum allowable property line noise limits rather than DNL.  Although they are not directly 
comparable to noise criteria expressed in DNL, State DOH noise limits for residential, 
commercial, and industrial lands equate to approximately 55, 60, and 76 DNL, respectively. 
 
Separate noise studies were conducted for Alternative 1: Force Main No. 2 and Equalization 
Facilities and Alternative 2: Gravity Tunnel by Y. Ebisu & Associates.  The results are 
summarized below and the studies are included in Appendices K and L.  The existing and 
potential construction noise levels associated with trenchless construction methods were 
evaluated.  In addition, the potential construction noise levels and impacts associated with open 
trenching operations and the transportation of spoils and materials from the construction sites 
were evaluated.   
 
The coastline of Kaneohe Bay is removed from major roadways such as Kaneohe Bay Drive, 
H-3 Freeway, and Kamehameha Highway.  As a result, the existing background ambient 
noise levels within the project environs are relatively low and controlled by the sounds of 
natural and human activities, and distant traffic and local traffic on roadways in the project 
area.  The natural sounds could include the sound of surf, birds, animals, insects, and foliage 
moving with the wind.  The sounds of human activities could include lawn mowers, leaf 
blowers, music, home construction, and conversations.  Background noise levels during the 
daytime tend to be higher with intermittent excursions to the 60 or 80 decibels (dBA) level 
during intermittent noise events, while background noise levels during the nighttime tend to 
be lower and drop to levels below 30 dBA during the quietest periods. 
 
Existing evening, nighttime, and early morning background noise levels were measured at six 
locations (A, B, C, D, E, and F) to provide a basis for describing the existing background noise 
levels at noise sensitive receptors (See Figure 3-13).  Noise measurements were performed 
during the months of December 2008 and October 2009.   
 
Table 3-3 contains the results of the nighttime background noise measurements at Locations A, 
B, and D through F.  At Location C, background noise was measured continuously in December 
2008.  The results indicate that residents along the shoreline of Kaneohe Bay probably 
experience relative low levels of background noise during the nighttime period, particularly when 
they are located away from or shielded from the major roadways.  Existing average background 
noise levels during the daytime hours probably range from 55 to 60 dBA, and existing average 
background noise levels during the nighttime hours probably range from 35 to 45 dBA, and are 
probably similar to the State DOH property line noise limits of 55 dBA and 45 dBA for daytime 
and nighttime periods, respectively. 
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Table 3-3 
Nighttime Background Noise Measurements 

At Locations A, B, And D Through F 
Location:     Kaneohe Bay For Kaneohe / Kailua Force Main No. 2 
Date:           October 22-23, 2009 
Start 
Time 

End 
Time 

 Leq Lmax Lmin L1 L10 L50 L90 L99 Event 
Description 

Location “A” – Kahanahou Place 

1858 1913  51.9 72.1 46.1 60.0 54.1 50.6 47.9 46.6  
2144 2159  53.6 72.9 46.3 60.3 56.8 51.7 48.7 47.2  

2347 0002  40.9 59.8 31.4 49.3 45.4 36.2 32.9 31.9  

0156 0211  31.9 54.2 28.4 37.5 33.4 31.4 29.7 28.8  

0353 0408  44.9 70.4 29.9 58.5 39.4 34.1 32.3 30.8  

            
Location “B” – Waikalua Road, Kaneohe Beach Park 

1924 1939  48.7 68.6 43.3 56.8 51.5 46.7 44.7 43.5  

2121 2136  45.6 70.9 39.8 52.6 47.6 44.4 42.1 40.4  

2322 2337  35.9 57.1 31.9 42.0 37.3 34.7 33.2 32.3  

0134 0150  40.4 58.4 34.7 46.5 43.1 39.6 36.6 34.6  

0332 0347  37.1 68.3 29.6 42.7 38.2 34.2 31.5 30.0  
            
Location “D” – Likeke Place 

1950 2005  54.7 71.3 41.9 60.7 57.0 53.6 50.7 43.8 Loud Music 
From Nearby 

Home 

2056 2111  55.9 65.9 40.9 60.3 58.0 55.7 52.9 47.0 Loud Music 
From Nearby 

Home 

           Intermittent 
Weak Music 

0108 0123  41.9 53.7 39.8 46.3 43.3 41.4 40.6 40.0 Music Not 
Audible 

0308 0323  36.3 55.2 31.7 44.0 38.6 34.1 32.5 32.0  

            
Location “E” - Paku Place 

2035 2050  45.8 61.1 39.6 54.8 48.3 43.9 42.2 41.2  

2234 2249  46.8 71.9 40.0 57.7 46.4 45.0 44.1 40.4  
0046 0101  38.1 62.8 33.9 44.5 39.9 36.8 34.8 34.2  

0247 0302  39.0 54.3 37.2 42.7 40.1 38.6 37.9 37.1  

            
Location “F” – Aikahi Gardens 

2016 2031  56.3 71.8 40.4 64.8 60.6 52.1 44.3 42.0  

2215 2230  55.1 73.9 37.6 64.9 59.7 49.1 41.0 38.6  

0019 0034  50.1 71.1 34.6 64.0 51.2 38.4 36.1 35.2  

0228 0243  49.7 71.0 32.7 64.0 49.6 38.1 35.2 33.8  

            

Notes: 
a. Leq = Average A-Weighted Sound Level (in dBA) 
b. Lmax = Maximum A-Weighted Sound Level (in dBA) 
c. Lmin = Minimum A-Weighted Sound Level (in dBA) 
d. L10 = A-Weighted Sound Level (in dBA) which was exceeded 10 percent of the time. 
e. Lxx = A-Weighted Sound Level (in dBA) which was exceeded xx percent of the time. 

 
Source:  Y. Ebisu & Associates.  Acoustic Study For The Kaneohe / Kailua Force Main No. 2 Trenchless Options Under Kaneohe Bay. 
              December, 2010. 
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Along the major roadways in the project area, such as Kaneohe Bay Drive, existing background 
noise levels are controlled by traffic noise.  At approximately 50 feet from the centerline of 
Kaneohe Bay Drive, traffic noise levels range from 72 to 86 dBA during motor vehicle passbys, 
with average noise levels ranging from 56 to 66 dBA.  Traffic noise levels tend to be highest at 
the first row of dwellings which front the roadway, and diminish at dwellings which are further 
removed from the roadway or which are shielded by the terrain and structures which block the 
visual line of sight between the dwelling and roadway vehicles.  Traffic noise levels tend to be 
highest during the daytime hours, increasing rapidly during the morning commuting period, 
remaining relatively constant during the daytime hours, increasing slightly during the afternoon 
commuting period, and decreasing during the evening and nighttime period to its lowest level at 
3:30 a.m. to 4:30 a.m. 
 
Noise levels from the existing wastewater facilities are primarily associated with equipment used 
in the collection and treatment process.  Primary noise sources are electrical motor generators, 
air compressors and standby electrical generators.   

 
Impacts and Mitigation Measures 
 
Alternative 1: Force Main No. 2 and Equalization Facilities:  Potential noise impacts 
are associated with the construction of Alternative 1: Force Main No. 2.  Although the 
force main will be placed under the seafloor of Kaneohe Bay, construction work above 
ground will occur at primary locations where noise generating equipment will be 
operating.  These locations include the perimeter of the Waikalua Loko Fish Pond, a 
portion of the Bayview Golf Course (Kaneohe end), and the H-3 Freedway Interchange 
at Kaneohe Bay Drive (Kailua end).   
 
Typical noise levels of construction equipment are shown in Table 3-4 and Figure 3-14.  
Noise from construction equipment will decrease with increasing distance from the project 
site.  The setback distances between the residences and the construction equipment at 
the Kaneohe WWPTF and Kailua Regional WWTP is relatively small, therefore the 
relatively high noise levels during construction may be unavoidable, especially during 
operations of mobile equipment such as trenchers, loaders, diesel trucks, backhoes, 
vacuum trucks, and cranes.  This type of equipment tends to operate over short periods of 
time.  Equipment which tends to operate continuously, such as generators, pumps, slurry 
plant, ventilation fans, etc., are typically fixed at specific locations on the construction site 
and could be fitted with sound attenuation treatments (barriers, enclosures, silencers, 
etc.); such equipment typically will generate less noise than mobile construction 
equipment. 
 
At the Kaneohe end, the existing residences which surround Bayview Golf Course and 
Waikalua Loko Fish Pond would have the highest risk of adverse noise impacts from 
Alternative 1: Force Main No. 2.  At the H-3 Freeway Interchange end of the project 
route, lower risks of adverse noise impacts are expected due to the proximity of the 
construction site to the H-3 Freeway and wider expanse of vacant lands around that 
area. 
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Table 3-4 
Ranges Of A-Weighted Sound Levels Of Construction  

Equipment At 50-Foot Distance 

Equipment 
Sound Levels (dBA)  

(Minimum / Maximum) 

Excavator 70 / 90 

Backhoe 72 / 85 

Forklift / Loader 72 / 85 

25 Ton Crane 78 / 87 
225 KW Generator 67 

Trash Pump 70 / 80 

Vacuum Truck 72 / 85 

80 Ton KRUPP Crane (quiet) 62 / 73 

40 Ton KRUPP Crane 73 / 83 

Ventilation Fan 70 / 70 

Beeper Type Back Up Alarm 86 / 91 

Broadband Back Up Alarm 86 / 89 
Source:  Y. Ebisu & Associates.  Acoustic Study For The Gravity Tunnel Between Kaneohe WWPS And Kailua WWTP. 

                     December 2010. 

 
 
Sub-Alternative 1A - Horizontal Directional Drilling (HDD):  Sub-Alternative 1A involves 
the use of HDD rigs operating at both the Kaneohe WWPTF and H-3 Freeway 
Interchange ends of the route.  Sheet pile driving will be required at both ends during 
open trenching and pit excavation activities.  In addition, insertion of a steel casing 
approximately 1,500 feet into the soft bottom of Kaneohe Bay prior to pilot hole drilling 
at Kaneohe WWPTF will be required to prevent frac out during the drilling activity.  This 
casing will need to be driven into the ground along the slanted drill path using a 
pneumatic hammer. 

 
Table 3-5 summarizes the potential noise impacts at the Kaneohe and Kailua ends of 
the force main alignment for the two construction methods being proposed.   
Construction noise levels will be highest (73 to 79 dBA) at residences across Kaneohe 
Stream toward Heeia due to the relatively small buffer distances (150 to 250 feet) 
between the residences and the construction equipment.  Residences which are west 
of the Kailua Regional WWTP will experience the next highest construction noise levels 
of 65 to 66 dBA, followed by Aikahi Gardens residences with construction noise levels 
of 59 to 60 dBA.  Residences to the south of the Kaneohe WWPTF are predicted to 
experience the lowest construction levels of 55 to 58 dBA.  During impact pile driving 
activities at the Kaneohe WWPTF, maximum noise levels associated with the pile 
driving impacts are predicted to be 8 to 11 dBA higher than during the other 
construction activities. 

 
Sub-Alternative 1B - Hybrid Tunnel: Sub-Alternative 1B involves the use of Hybrid 
Tunneling (microtunneling for the first 3,000 feet using jacked steel casing, followed by 
the same TBM system).  The majority of the construction work for this option will occur 
at the Kaneohe WWPTF, including jacking/launching pit, with work at the Kailua 
Regional WWTP involving construction of the TBM recovery pit and recovery of TBM. 

 



RANGES OF CONSTRUCTION EQUIPMENT NOISE LEVELS

FIGURE

3-14

KANEOHE / KAILUA WASTEWATER CONVEYANCE AND TREATMENT FACILITIES

Source: Y. EBISU & ASSOCIATES
Acoustic Study for the Gravity Tunnel Between Kaneohe WWPS and Kailua WWTF, December 2010
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Table 3-5 
Alternative 1 Force Main No. 2 

Summary Of Predicted Noise Levels For 
HDD And Hybrid Tunnel Sub-Alternatives 

Construction Method Kaneohe / Bayview End H-3 Interchange/Kailua End 

Sub-Alternative 1A: HDD HDD Rig; Cranes during 
pullback 
73 to 79 dBA at Heeia Side 
55 to 58 dBA at Kaneohe Bay 
Drive Side 

HDD Rig; Cranes during 
pullback 
65 to 66 dBA at Kaneohe Bay 
Drive West 
59 to 60 dBA at Aikahi 
Gardens to East 

Sub-Alternative 1A: HDD Impact Pile Driving: 
85 to 90 dBA at Heeia Side 
65 to 67 at Kaneohe Bay Drive 
Side 

Impact Pile Driving: 
74 to 76 dBA at Kaneohe Bay 
Drive to Southwest 
66 to 68 dBA at Aikahi 
Garden’s to Southeast 

Sub-Alternative 1B:  
Hybrid Tunnel 

Tunnel Boring Machine: 
70 to 79 dBA at Heeia Side 
55 to 58 dBA at Kaneohe Bay 
Drive Side 

Tunnel Boring Recover: 
68 dBA @ Kaneohe Bay Drive 
to Southwest 
62 dBA at Aikahi Gardens to 
Southeast 

Sub-Alternative 1B: 
Hybrid Tunnel 

Impact Pile Driving: 
85 to 90 dBA at Heeia Side 
65 to 67 at Kaneohe Bay Drive 
Side 

Impact Pile Driving: 
76 to 78 dBA at Kaneohe Bay 
Drive to Southwest 
70 to 72 dBA at Aikahi 
Garden’s to Southeast 

Source:  Y. Ebisu & Associates, Acoustic Study For The Kaneohe / Kailua Force Main No. 2 Trenchless Options 
              Under Kaneohe Bay.  December 2010. 

 
 
Table 3-5 shows the predicted noise levels at the residences closest to the construction 
sites at both the Kaneohe WWPTF and the Kailua Regional WWTP.  Construction 
noise levels will be highest (70 to 79 dBA) at residences across Kaneohe Stream 
toward Heeia due to the relatively small buffer distances between the residences and 
the construction equipment.  Residences west of the Kailua Regional WWTP will 
experience the next highest construction noise levels of approximately 68 dBA, 
followed by Aikahi Gardens residences with construction noise levels of approximately 
62 dBA.  Residences to the south of the Kaneohe WWPTF are predicted to experience 
the lowest construction noise levels of 55 to 58 dBA.  The noise from impact pile driving 
activities will be associated with the installation of shoring plates during trenching and 
pit construction at both ends of the alignment. 

 
Open Trenching:  Construction noise levels during open trenching operations are 
anticipated to be similar to those previously shown in Figure 3-14, and range between 
80 to 90 dBA at 50 feet distance from the operating equipment.  Those residences 
which are within direct lines-of-sight and which are closest to the construction 
equipment will tend to experience the highest noise levels.  Force main construction 
using the open trenching method is expected to occur between the Kaneohe end of the 
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tunnel to the Kaneohe WWPTF, and between the H-3 Freeway Interchange end of the 
force main to Kailua Regional WWTP.  The open trenching work at the Kailua end will 
follow the Kaneohe Bay Drive ROW between the H-3 Freeway Interchange end of 
Force Main No. 2 and the Kailua Regional WWTP. 
 
Transportation Truck Operations:  Materials excavated from Alternative 1: Force Main 
No. 2 will be collected at the Kaneohe WWPTF and possibly at the H-3 Freeway 
Interchange end of the route.  These materials will need to be transported to off-site 
locations at a maximum frequency of 6 loads per hour from both ends of the Force 
Main alternative. 
 
The maximum noise level during the truck passby may be as high as 90 dBA at 50 feet 
and 94 dBA at 25 feet distance from the roadway centerline.  At a total of 12 (6 in 
bound and 6 outbound) heavy truck trips per hour, the average hourly noise level 
(Leq(h)) from the truck trips could be as high as 65 Leq(h) at 50 feet, and 69 Leq(h) at 
25 feet from the roadway centerline.  Assuming that this rate of heavy truck traffic is 
maintained for 8 hours per day, the average DNL value of the truck noise is predicted to 
range between 60 DNL at 50 feet to 64 DNL at 25 feet from the roadway centerline. 
 
The heavy truck route between Kaneohe Bay Drive and the Kaneohe WWPTF will be 
along Puohala and Kulali Streets, which passes through residential areas.  This 
situation is considered to have the worst-case potential for adverse truck traffic noise 
impacts due to the relatively short setback distances from residences and because of 
the relatively lower levels of existing traffic and background noise along these two 
streets.  The typical setback distances from the centerlines of these streets to the 
residences range from approximately 35 to 55 feet.  Therefore, predicted noise levels 
during an 8-hour materials hauling day from the heavy truck traffic could range from 60 
to 64 DNL.  These levels are below the FHA/HUD noise standard of 65 DNL for 
residences and should be below the federally accepted threshold for adverse noise 
impact. 
 
Mitigation Measures: Audible construction noise will be unavoidable during the entire 
project construction period.  The total time period for actual construction is estimated to be 
approximately two years, with most of the work being performed during the normally 
permitted hours of 7:00 a.m. to 6:00 p.m. on weekdays, and between 9:00 a.m. to 6:00 
p.m. on Saturdays.  The actual length of exposure to construction noise at any receptor 
location will probably be less than the total construction period for the entire project.    
Mitigation of construction noise to inaudible levels will be impractical due to the intensity 
of construction noise sources (80 to 90+ dBA at 50 feet distance) and the exterior 
nature of work (excavating, grading, earth and spoils moving, trenching, crane 
operations, hammering, etc.).  The use of properly muffled construction equipment 
should be required on the job site.  The anticipated noise levels during actual 
construction activities are typical of other construction activities (exterior earthwork, 
open trenching, or building erection).  The following noise mitigation measures are 
recommended for inclusion within the project construction documents: 

 
� Provide sound attenuation treatments to reduce all steady, continuous noise 

sources (generators, pumps, plants, fans, etc.) which operate during the normally 
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permitted daytime hours so that they do no exceed 65 dBA at the closest 
residences. 

� Require that fixed machinery used in nighttime or weekend work during the noise 
variance periods do not exceed 45 dBA at the closest residences. 

� Require the installation and use of broadband back-up alarms in place of beeper-
type back-up alarms for all mobile equipment operating on the project work sites.  
The broadband alarms should be less audible at the longer distances, and should 
be less annoying at all distances from the mobile construction equipment.  Use 
broadband alarms which automatically adjust the alarm sound level for 
differences in background noise level. 

� If prolonged periods of work are required during the non-permitted (or noise 
variance) hours, consider the use of Hawaiian Electric Company (HECO) 
electrical service drops at the two ends of the force main alignment in place of 
portable generators and engine driven equipment (pumps, lights, etc.). These 
service drops may also be used to meet the 65 dBA maximum daytime level 
recommendation and the 45 dBA nighttime level recommendation. 

� Investigate the feasibility of adding an alternate truck route between Kaneohe Bay 
Drive and the Kaneohe side construction site for spoils removal. 

� Notify nearby residents prior to commencing excessively noisy construction 
activities so that they have an opportunity to schedule their activities to avoid 
adverse noise impacts from construction activities.  Also, maintain a complaint 
phone line that is continuously manned during periods of construction at both the 
Kaneohe WWPTF and Kailua Regional WWTP. 

 
Short-term impacts will also be mitigated to some degree by complying with the 
provisions of DOH Administrative Rules, Title 11, Chapter 46, "Community Noise 
Control".  These rules require a noise permit if noise levels from construction activities 
are expected to exceed the allowable range.  It shall be the contractor's responsibility 
to minimize noise by properly maintaining noise mufflers and other noise-attenuating 
equipment and to maintain noise levels below allowable regulatory limits.  The 
contractor must also adhere to the guidelines for the hours of heavy equipment 
operation and noise curfew times as set forth by DOH noise control regulations. 
 
No significant increase in noise levels over the long-term is expected from operation of 
the proposed project alternative.  
 
No significant long-term impacts on noise levels are anticipated as a result of the 
construction and operation of Alternative 1: Force Main No. 2 and Equalization 
Facilities. 

 
Alternative 2: Gravity Tunnel:  Potential noise impacts are associated with the 
construction of Alternative 2: Gravity Tunnel.  Although the Gravity Tunnel will be 
placed under Oneawa Hills (mauka lands), construction work above ground will occur 
at primary locations where construction equipment noise sources may be operating.  
These locations include excavating access shafts at the Kaneohe WWPTF (Kaneohe 
end), and the Kailua Regional WWTP (Kailua end), and the BWS reservoir site (mid-
point).   
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In constructing the Gravity Tunnel, a Tunnel Boring Machine (TBM) is expected to be 
launched from the Kailua Regional WWTP following the excavation of the access shaft.  
Blasting is expected to be used during the excavation of the access shaft, as well as 
during the excavation of the initial portion of the Gravity Tunnel.  The TBM is expected to 
be powered by commercial electrical power and will be supported with a conveyor, 
ventilation fan, and materials handling equipment operating near the Kailua access shaft.  
Trucking of the excavated materials from the onsite storage locations at the Kailua 
Regional WWTP to offsite locations will occur primarily during the normal working hours.  
During the tunnel excavation phase, an average of 60 trucks per day will be entering and 
60 trucks per day will be leaving the Kailua Regional WWTP while transporting excavated 
materials.  The TBM may operate 24 hours per day, unless the adverse noise or vibration 
impacts (discussed in Section 3.8) preclude such operations. 
 
At the Kaneohe WWPTF, a tunnel access shaft will be excavated using conventional 
methods, and the excavated materials will be trucked from the Kaneohe WWPTF to an 
off-site disposal site.  It is anticipated that construction operations will be limited to 
normally permitted periods during construction of the access shaft and during recovery of 
the TBM. 
 
Construction Noise and Transporting Traffic Operations:  At the Kailua Regional WWTP 
where the TBM will be launched construction equipment is expected to be in continuous 
operation and this will probably result in the need to quiet the fixed equipment (ventilating 
fans, conveyors, pumps, etc.) supporting the TBM operations to 45 dBA at the mauka and 
makai property lines of the Kailua Regional WWTP (which face existing residential 
developments).  The Gravity Tunnel excavation activities at the Kailua Regional WWTP 
are expected to exceed seven months if 24 hour operations are allowed.  Because it will 
be difficult for the neighboring residences to adjust to recurring and daily nighttime noise 
disturbances over a prolonged period, it is unlikely that excessively noisy construction 
activities would be allowed during the nighttime periods.  Therefore, noise mitigation 
measures designed to comply with the State DOH nighttime noise limit of 45 dBA limit for 
fixed noise sources will be applied; it is expected that the noise levels of mobile 
equipment will also be attenuated during operation within the area surrounded by the 
noise barriers. 

 
At the Kaneohe WWPTF where the TBM is expected to be recovered, construction 
activities will be limited to normal permitted daytime periods.  Noise levels during 
construction at the tunnel access shaft may range from 80 to 90 dBA at 50 feet distance 
from the operating equipment.  Those residences which are within direct lines-of-sight and 
which are closest to the construction equipment will experience the highest noise levels. 
 
Noise from construction equipment will decrease with increasing distance from the project 
site.  The primary locations where noise generating equipment may be operating are in 
the vicinity of the Gravity Tunnel access shafts located at the Kaneohe WWPTF, the 
Kailua Regional WWTP, and the BWS reservoir site.  The setback distances between the 
residences and the construction equipment at the Kaneohe WWPTF and the Kailua 
Regional WWTP are relatively small, therefore, the relatively high noise levels during 
construction may be unavoidable, especially during operations of mobile equipment such 
as trenchers, loaders, diesel trucks, backhoes, vacuum trucks, and cranes.  This type of 
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equipment tends to operate over short periods of time.  Equipment that tends to operate 
continuously, such as generators, pumps, ventilation fans, etc., are typically fixed at 
specific locations on the construction site and could be fitted with sound attenuation 
treatments (barriers, enclosures, silencers, etc.); such equipment typically will generate 
less noise than mobile construction equipment. 

 
Trucking of the excavated materials from the on-site storage locations at the Kailua 
Regional WWTP to off-site locations will occur primarily during the normal working hours.  
During the Gravity Tunnel excavation phase, an average of 60 trucks per day will be 
entering and 60 trucks per day will be leaving the Kailua Regional WWTP while 
transporting excavated materials.  The TBM may operate around the clock (24 hours), 
unless adverse noise or vibration impacts preclude such operations. 
 
At the Kaneohe WWPTF, a tunnel access shaft will be excavated using conventional 
methods, and the excavated materials will also be trucked to an off-site disposal site.  It is 
anticipated that construction operations will be limited to the normally permitted periods 
during construction of the access shaft and during recovery of the TBM. 
 
Materials excavated from the Kaneohe WWPTF will need to be transported off-site at a 
maximum frequency of four loads per hour from Kaneohe WWPTF.  The maximum noise 
level during the truck passbys may be as high as 90 dBA at 50 feet and 94 dBA at 25 feet 
distance from the roadway centerline.  At a total of eight (4 inbound and 4 outbound) 
heavy truck trips per hour, the average hourly noise level from the truck trips could be as 
high as 61 Leq (h) at 50 feet, and 65 Leq(h) at 25 feet from the roadway centerline.  
Assuming that this rate of heavy truck traffic is maintained for 10 hours per day, the 
average DNL value of the truck noise is predicted to range between 57 DNL and 50 feet, 
to 61 DNL at 25 feet from the roadway centerline.  The residences along Puohala and 
Kulauli Streets will be impacted due to the relatively short setback distances to the 
residences and because of the relatively lower levels of existing traffic and background 
noise along these two streets.  The typical setback distances from the centerlines of 
Kulauli Street to residences range from approximately 35 to 55 feet.  Therefore, predicted 
noise levels during a 10-hour period of truck traffic could range from 57 to 59 DNL.  These 
levels are below the FHA/HUD noise standard of 65 DNL for residences, and should be 
below the federally accepted threshold for adverse noise impact. 

 
Materials excavated from the Kailua Regional WWTP will be transported off-site at a 
maximum frequency of 20 loads per hour from the Kailua Regional WWTP.  During a 10-
hour period, a maximum of 200 truck passbys along the truck route could occur during the 
Gravity Tunnel excavation phase.  The maximum noise level during the truck passbys 
may be as high as 90 dBA at 50 feet from the roadway centerline.  The predicted hourly 
(or average) noise level due to the project’s heavy truck traffic is 67 Leq(h).  This level is 
probably comparable to the existing traffic noise levels along Kaneohe Bay Drive and 
Mokapu Boulevard and is well below the FHA/HUD noise standard of 65 DNL for 
residences.  Assuming that this rate of 20 heavy truck passbys is maintained for 10 hours 
per day, the average DNL value of the truck noise is predicted to be 63 DNL at 50 feet.  
This level is below the FHA/HUD noise standard of 65 DNL for residences, and should be 
below the federally accepted threshold of adverse noise impact. 
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Mitigation Measures:  Audible construction noise will be unavoidable during the entire 
project construction period.  It is estimated the Gravity Tunnel will be constructed in about 
three years, with most of the work at the Kaneohe WWPTF being performed during 
normally permitted hours of 7:00 a.m. to 6:00 p.m. on the weekdays and between 9:00 
a.m. to 6:00 p.m. on Saturdays.  As mentioned earlier, typical levels of exterior noise from 
construction activities at Kaneohe WWPTF are expected to range between 50 and 70 
dBA at the closest residential receptors.  Construction noise levels will probably be 
audible at the closest residences and will exceed existing daytime background noise 
levels of 10 to 25 dBA. 
 
Mitigation of construction noise to inaudible levels will not be practical due to the intensity 
of construction noise sources (80 to 90+ dBA at 50 feet distance) and the nature of the 
work (excavating, grading and earth and spoils moving, trenching, crane operations, 
hammering, etc.).  The use of properly muffled construction equipment should be required 
at the job sites.  The anticipated noise levels during actual construction activities are 
typical of other construction activities (exterior earthwork, open trenching, or building 
erection). 
  
At the Kailua Regional WWTP, the preference is to operate the TBM 24-hours a day.  The 
24-hour operation would require noise attenuation for equipment to be operating 
continuously or during the nighttime and curfew hours due to the long construction period 
(seven to 14 months).  The use of sound attenuating walls around the tunnel access 
shaft, as wells as the addition of special attenuating treatments to the noisy equipment, 
will probably be required to reduce construction noise levels to the allowable nighttime 
limit of 45 dBA at the Kailua Regional WWTP property lines. 

 
The following noise mitigation measures are recommended: 
 
� Provide sound attenuation treatment (walls, enclosures, or silencers) to reduce all 

steady, continuous noise sources (generators, pumps, plants, fans, etc.) which 
operate during the normally permitted daytime hours so that they do not exceed 65 
dBA at the closest residences.  Figure 3-15 includes proposed sound walls.  

� For fixed and stationary equipment (generators, pumps, plants, fans, etc.) which need 
to operate 24 hours per day, provide sound attenuation treatments (walls, enclosures, 
or silencers) to reduce their noise levels to the allowable State DOH limits of 45 or 50 
dBA or less at the station boundaries which face residences.  

� Require the installation and use of broadband back-up alarms in place of beeper-type 
back-up alarms for all mobile equipment operating at the work sites. 

� If prolonged periods of work are required during the non-permitted (or noise variance) 
hours, consider the use of HECO electrical service drops at the Kaneohe WWPTF 
and Kailua Regional WWTP in place of portable generators and engine driven 
equipment.  These service drops may also be used to meet the 65 dBA maximum 
daytime level recommendation, and the 45 dBA nighttime level recommendation. 

� Investigate alternative truck routes between Kaneohe Bay Drive and the Kaneohe 
side construction site for spoils removal. 
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Short-term impacts will also be mitigated to some degree by complying with the 
provisions of DOH Administrative Rules, Title 11, Chapter 46, "Community Noise 
Control".  These rules require a noise permit if noise levels from construction activities 
are expected to exceed the allowable range.  It shall be the contractor's responsibility to 
minimize noise by properly maintaining noise mufflers and other noise-attenuating 
equipment and to maintain noise levels below allowable regulatory limits.  The 
contractor must also adhere to the guidelines for the hours of heavy equipment 
operation and noise curfew times as set forth by DOH noise control regulations. 

 
No significant increase in noise levels over the long term is expected from operation of 
Alternative 2: Gravity Tunnel.  
 
No significant long-term impacts on noise levels are anticipated as a result of the 
construction and operation of Alternative 2: Gravity Tunnel. 

 
Blasting Operations:  The use of blasting to break rock during excavation of the tunnel 
and access shaft at the Kailua Regional WWTP is proposed.  Distances from the tunnel 
access shaft to the closest residences are expected to be approximately 330 feet (See 
Figure 2-19).  Blast induced ground and air vibrations have the potential to startle or 
annoy surrounding residents and to also cause damage to structures.  However, when 
properly controlled, blasting operations at the proposed Kailua Regional WWTP should 
not pose significant risks of damage or annoyance to neighboring buildings or residents. 
 
The air blasts associated with blasting are concussion type, low frequency vibrations, 
which are of relatively short duration and generally described in terms of peak over 
pressure or psi, or in dBL.  The dominant sources of the air blast are the Air Pressure 
Pulse, which is caused by the large displacement of the ground surface near the charge, 
and the Stemming Release Pulse, which is caused by gas pressure ejecting the 
stemming (fill) material from the hole bored for the explosive charge.  The low frequency 
characteristic, referred to as bass sounds, of air blast noise tends to induce vibrations in 
structures (and subsequent complain reactions) due to the low resonant frequency (10 to 
25 Hz) of buildings.  High frequency sounds of amplitudes equal to blast noise generally 
do not induce vibrations and cause physical damage to structures.  In general, the 
inception point of sound induced vibration is difficult to establish, but may occur at levels 
as low as 80 dBL.  These levels are significantly below the peak levels of 120 to 136 dBL 
which have been associated with low risk of damage to structures. 

 
If blasting is used to break rock, the charge weights per delay will be adjusted so as to 
eliminate any risk of damage to nearby structures.  The levels of air blast are anticipated 
to be well below the structural damage criteria for buildings, so risks of window glass 
breakage from the blasting at the proposed project are considered to be very low.  Since 
complaints resulting from air blast noise levels may occur at levels considerably below 
those necessary to cause damage to structures (120 to 136 dBL), additional analyses 
were conducted to estimate the percent of the neighboring population which may be 
highly annoyed by blasting operations.  At air blast noise levels of 119 dBL, and with no 
more than two blasts per day, the average noise exposure levels from blasting operations 
are predicted to be 47 Lcdn, which is analogous to 47 DNL except for the use of C-
weighting rather than A-weighting filters.  An exposure level of 47 Lcdn (or 47 DNL) is 
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very low, and less than two percent of the population exposed to this level are expected to 
be highly annoyed.  For these reasons, risks of adverse airborne noise impacts from 
blasting operations of up to two blasts per day, which are also controlled to avoid risks of 
damage to structures, are considered to be very low.  

 
Mitigation Measures for Blasting Operations:  Blasts may be perceived as both physical 
vibrations and audible noises in surrounding communities.  As a result, mitigation 
measures will probably be required to minimize the risks of annoying nearby residents.  
Recommended mitigation measures are listed below: 
 
� Regularly monitor air blast and ground vibration levels simultaneously at the closest 

noise sensitive residence(s) or structure(s) during the blasting operations to develop 
the data base for the surrounding area. 

� For initial blasts, prior to establishment of a data base of ground vibration and air blast 
levels versus scaled distance, use the minimum practical charge weight (in equivalent 
pounds of TNT) per delay as well as the minimum practical number of delays (or bore 
holes). 

� If practical, reduce maximum air blast levels to less than 110 dBL at the nearest noise 
sensitive residences in response to air blast complaints.  Possible methods of 
accomplishing this are: reducing charge sizes; increasing delay intervals; increasing 
hole depth; orienting bore holes to direct the Stemming Release Pulse away from 
noise sensitive receptors; trucking in high quality stemming material to minimize 
stemming blowouts; and filling (sandbagging) over the area to be blasted and the 
detonating chord. 

� Schedule blasting during the warm periods of the day to minimize the possibility of 
thermal ducting and focusing of air blast noise at large distances from the blast.  If 
possible, schedule blasting during fixed time periods so that members of the 
community can also schedule their activities accordingly. 

� The most conservative vibration criteria for damage to “ruins and ancient monuments” 
is 0.15 inches per second.  In order to address any resident’s concerns regarding the 
possible aggravation of ground settlement problems by the proposed blasting 
operations, it is recommended that additional study of the effect of low level vibrations 
on ground settlement be conducted. 

3.8 Vibration 

A vibration study for Alternative 1: Force Main No. 2 was prepared in December 2010 by Yogi 
Kwong Engineers, LLC (YKE).  The results are summarized below and the study is included as 
Appendix M. The potential construction vibration impacts from trenchless alternatives 
associated with Alternative 1 were evaluated.   
 
A separate vibration study was conducted in December 2010 by Y. Ebisu & Associates for 
both alternatives.  The results are summarized below and the study is included as Appendix 
L.  Although the methods of analysis are slightly different between consultant studies, the 
findings of both reports are generally consistent.   
 
The FHWA Transit Noise and Vibration Impact Assessment manual (FHWA, 2006), identifies 
three land-use categories for vibration impact assessment.  Category 1 (High Sensitivity) 
includes vibration-sensitive research and manufacturing, hospitals with vibration-sensitive 
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equipment, and university research operations.  Category 2 (Residential) includes all 
residential land uses and any buildings where people sleep, such as hotels and hospitals.  
Category 3 (Institutional) includes schools, churches, other institutions, and quiet offices that 
do not have vibration-sensitive equipment, but still have potential for activity interference.  
Other buildings (Special Buildings), such as concert halls, TV and recording studios, and 
theaters, do not fit into any of the three categories, but are considered to be vibration-
sensitive. 
 
Based on available information, including site reconnaissance, land-use within one-fourth 
mile of the project area can be classified as Vibration Category 2 (Residential) and 3 
(Institutional).  Residential homes primarily consisting of one- to two-story structures are 
located within one-fourth mile on each end of the alignment, along the shoreline of Kaneohe 
Bay and Oneawa Hills. 
 
A seismograph was used to record ambient vibration levels expressed as Peak Particle 
Velocities (PPV) at various locations.  Based on the proposed work and staging areas, YKE 
identified five measurement locations (See Figure 3-16).  The data shows ambient levels of 
vibration, recorded as Peak Particle Velocities (PPV), ranging from 0.001874 inches per second 
to 0.02311 inches per second (see Table 3-6).  The majority of the ambient noise levels of PPV 
are lower than the threshold of perception for humans (0.01 inches per second PPV) and are 
comparable to the typical background vibration velocity levels of 0.003 inches per second in 
residential areas used by the FHWA Transit Noise and Vibration Impact Assessment Manual 
(2006).  Higher vibration peaks were recorded; however, the elevated levels were attributable to 
vehicles passing near the seismograph.  
 

Source:  Yogi Kwong Engineers, LLC.  Potential Construction Vibration Impacts From Trenchless Alternatives And 
              Mitigation Measures Kaneohe / Kailua Force Main No. 2.  December 2010. 

 
 
 

Figure 3-16 
Locations for Vibration Measurements 
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Table 3-6 
Ambient Levels Of PPV At Measurement Sites 

Range of PPV 
Site 

Transverse Vertical Longitudinal 

Recording 
Period 

(date & time) 

Site 1: Waikalua Loko Fish 
Pond near Kaneohe Bay 
Shoreline 

.001874 - 
.003126 

.001874-
.003126 

.001874-
.003126 

03-18-10 
10:36 – 10:51 

Site 2: Waikalua Loko Fish 
Pond and Kaneohe WWPS 

.001874 - 
.003748 

.001874-
.003126 

.008174-.00437 
03-18-10 

11:07 – 11:22 
Site 3: Waikalua Loko  Fish 
Pond and Bayview Golf 
Course 

.001874-.02311 .001874-.01563 .001874-.01189 
03-18-10 

11:40 – 11:55 

Site 4: YWCA near 
Kaneohe Bay shoreline 

.001874-.00437 .001874-.00437 .001874-.00937 
03-18-10 

12:35 – 12:50 
Site 5: H-3 Interchange 

.001874-.00626 
.001874-
.003126 

.001874-.00563 
03-18-10 

13:41 – 13:56 
Source:  Yogi Kwong Engineers, LLC.  Potential Construction Vibration Impacts From Trenchless Alternatives And Mitigation 
              Measures Kaneohe / Kailua Force Main No. 2.  December 2010. 

 
 

Impacts and Mitigation Measures 
 

Alternative 1: Force Main No. 2 and Equalization Facilities:  An assessment of 
potential vibrations generated by the proposed Force Main alternative and an evaluation 
of collected seismograph data collected by YKE during past sewer construction projects in 
Kailua and Honolulu was performed.  The vibration measurements were obtained during 
sheet pile driving using a pneumatic hammer with a rated energy of 24,000 lb-ft in Kailua.  
Based on past project seismograph data, reference PPV for sheet pile driving was 
estimated (See Table 3-7). 

 
 

Table 3-7 
Vibration Source Levels For Construction Activities 

Construction Activity Site Material / Geology 
Reference PPV at 

25 feet (in/sec) 

In loose material 0.38 
In stiff clay 0.30 

Installation of sheetpiles using a 
pneumatic hammer 

In sand 0.34 
Source:  Yogi Kwong Engineers, LLC.  Potential Construction Vibration Impacts From Trenchless Alternatives And 
              Mitigation Measures Kaneohe / Kailua Force Main No. 2.  December 2010. 

 
 
The reference PPV for sheet pile installation using a pneumatic hammer is lower than the 
reference PPVs in Table 3-8.   

 
Based on past experience during previous trenchless construction in Hawaii, vibrations 
are seldom felt at the ground surface, even when standing directly above the 20-foot or 
deeper below-ground trenchless equipment.  Vibrations resulting directly from trenchless 
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construction are expected to fall below the levels of human perception (less than 0.01 
in/sec PPV) and, thus, below the levels of potential structural damage within very short 
distances of 10 to 20 feet. 
 

 

Table 3-8 
Vibration Source Levels For Construction Equipment 

Equipment Reference PPV at 25 feet (inches/second) 

Crack-an-set operations 2.4 
Pile driver (impact)  upper range 
    typical 

1.518 
0.644 

Pile driver (sonic)  upper range 
    typical 

0.734 
0.170 

Vibratory hammer 0.65 
Vibratory roller 0.210 
Clam shovel drop (slurry wall) 0.202 
Hoe ram 0.089 
Large bulldozer 0.089 
Caisson drilling 0.089 
Loaded trucks 0.076 
Jackhammer 0.035 
Hydromill (slurry wall)  in soil 
    In rock 

0.008 
0.017 

Small bulldozer 0.003 
Source:  Yogi Kwong Engineers, LLC.  Potential Construction Vibration Impacts From Trenchless Alternatives And 
              Mitigation Measures Kaneohe / Kailua Force Main No. 2.  December 2010. 

 
The HDD construction method will initially involve installing a steel sleeve (48-inch to 60-
inch diameter) at the Kaneohe end, into the very soft silt.  The sleeve will be installed by a 
pile driving hammer, such as a pneumatic hammer, which will generate vibration similar to 
driving sheet piles. 
 
In addition to the vibration source and distance to receptors, other factors that may 
influence the levels of ground-borne vibrations include site geology and the receiving 
building.  Sub-surface investigations conducted for Alternative 1: Force Main No. 2 show 
the project route is underlain by basalt rock at depths of 40 to 70 feet deep, with some soil 
borings not encountering basalt until 100 feet deep.  Based on the regional geology and 
available sub-surface information, it is not anticipated that the hard basalt is shallow or 
close enough to affect the propagation of vibrations that will significantly impact existing 
structures near the trenchless alignment.  However, the stiff soils near the H-3 Freeway 
Interchange may propagate vibrations more efficiently. 
 
The highest ground-borne vibrations during the construction of Alternative 1: Force Main 
No. 2 will likely result from sheet pile driving and removal, HDD steel sleeve installation, 
and the use of a pneumatic hammer.  These activities are expected to generate the 
highest vibrations during work related to trenchless construction, with reference at 25 feet 
of up to approximately 0.6 inches per second (see Table 3-8).  The work will be limited to 
the Kaneohe WWPTF and Kailua Regional WWTP. 



Chapter 3 
Kaneohe/Kailua Wastewater Existing Environment, 
Conveyance and Treatment Facilities  Impacts and Mitigation Measures 

 

 

3-89 

 
Based on the calculated data, the vibrations resulting from sheet pile driving will be barely 
perceptible within 135 feet of the vibration source.  The closest structures to work areas 
involving potential sheet pile driving are located on the Kaneohe end, where residential 
homes on the opposite bank of Kaneohe Stream are within 300 feet. 
 
Below is a summary of vibration results for Sub-Alternatives 1A and 1B from the Y. Ebisu 
& Associates report. 

 
Ground vibrations generated during pile driving operations are generally described in 
terms of peak particle (or ground) velocity in units of inches per second.  The human 
being is very sensitive to ground vibrations, which are perceptible at relatively low 
particle velocities of 0.01 to 0.04 inches per second.  Damage to structures, however, 
occurs at much higher levels of vibration as indicated in Figure 3-17.  The most 
commonly used damage criteria for structures is the 2.0 inches per second limit derived 
from work by the U.S. Bureau of Mines.   
 
Based on measured vibration levels during pile driving operations under various soil 
conditions at various distances from receptors, estimates of ground vibration levels 
versus distance from the pile driver have been made for various soil conditions and for 
various energy ratings of pile drivers (see Figure 3-18).  When coral layers are 
penetrated, higher vibration levels can be expected, particularly if the adjacent 
structures are supported by the common coral layer.  For wet sand soil conditions, the 
0.2 inches/second vibration damage criteria will be exceeded at a scaled energy 
distance factor of approximately 0.7.  The scaled energy distance factor is equal to the 
square root of the energy (in foot-pounds) per blow of the hammer divided by the 
distance (in feet) between the pile tip and the monitoring location.  For a 2,500 foot-
pound small pile driver, a scaled energy distance of 0.7 equates to a required 
separation distance of 71 feet. 
 
Because the separation distances between the pile drivers and the closest residences 
are much greater than 71 feet, risks of architectural or structural damage from pile 
driving using a 2,500 foot-pound small pile driver are considered to be low.  Using the 
more conservative methodology, it is possible that ground vibrations may be 
perceptible (at approximately 0.001 inches/second) out to distances of approximately 
500 feet from a 2,500 foot-pound small pile driver.  However, risks of adverse impacts 
from vibrations at these levels are considered to be low as long as pile driving activities 
occur only during the daytime hours normally permitted by DOH for pile driving 
activities. 
 
Sub-Alternative 1B - Hybrid Tunnel:  This option does not involve pile driving of sheet 
piles for the steel casing.  The vibration impacts are less than that of Sub-Alternative 1A 
- HDD.  Construction of the force main would be about three years instead of two years 
compared to Sub-Alternative 1A.  At the Kailua Regional WWTP end, the TBM recovery 
pit will be closer to Aikahi Gardens residences.  However construction activities under 
this option will occur primarily in conjunction with construction of the TBM recovery pit 
and TBM recovery operations after the hybrid tunnel has been completed. 
 



SUMMARY OF BUILDING DAMAGE CRITERIA

FIGURE

3-17

KANEOHE / KAILUA WASTEWATER CONVEYANCE AND TREATMENT FACILITIES

Source: Y. EBISU & ASSOCIATES
Acoustic Study for the Gravity Tunnel Between Kaneohe WWPS and Kailua WWTF, December 2010



MINIMUM VIBRATION INTENSITIES EXPECTED FROM PILE DRIVING

FIGURE

3-18

KANEOHE / KAILUA WASTEWATER CONVEYANCE AND TREATMENT FACILITIES

Source: Y. EBISU & ASSOCIATES
Update Of Noise Impact Assessments for the Kaneohe / Kailua Force Main No. 2 Alternative Under Kaneohe Bay,
December 2010
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Mitigation Measures:  The anticipated equipment and activities related to trenchless 
construction are not anticipated to generate vibrations exceeding the given thresholds for 
structural damage of the known nearest structures and buildings.  However, it is possible 
that the anticipated construction-related vibrations may reach the given thresholds for 
barely perceptible human response.  YKE suggests the following mitigation measures: 
 
� Conduct pre-drilling to break up boulders prior to sheet pile installation. 
� Excavation of appropriate trenches between the vibration source and sensitive areas 

to accelerate decay of vibration energy. 
� Recommend the use of pneumatic impact pile driving or press-in-piling systems that 

use hydraulic static loading and previously installed sheet piles as reaction piles to 
install the sheet piles; prohibit the use of diesel impact hammers; and vibratory 
hammer usage to pulling sheets out of very soft mud. 

� If impact pile driving is chosen, pile cushioning can increase the period of time over 
which the energy from the driver is imparted to the pile, and thus reduce the resultant 
vibrations. 

� Schedule construction during business hours on weekdays, while many residents will 
be at work and thus not affected. 

� Leave sheet piles in-place after construction, and cutting off the top five feet in the 
event of future utility installation (removing the sheet piles after construction using a 
vibratory hammer may result in excessive vibrations). 

 
Mitigation measures are limited to minimizing vibrations during sheet pile installation and 
removal.  In addition to the above mitigation measures, vibration monitoring during sheet 
pile driving should be conducted.  Vibration monitoring can help determine whether 
vibration levels are excessive and warrant implementation of further mitigation measures. 
 
Alternative 2: Gravity Tunnel:  A noise and vibration study was conducted in December 
2010 by Y. Ebisu & Associates, and the results are summarized below and included as 
Appendix L.  The potential impacts resulting from ground vibrations during tunneling 
operations were also evaluated. 

 
Ground Vibration from Blasting:  [As discussed in Section 3.7.2, t]The use of blasting to 
break rock during excavation of the tunnel access shaft at the Kailua Regional WWTP is 
proposed.  Distances from the tunnel access shaft to the closest residences are expected 
to be approximately 330 feet.  Blast-induced ground and air vibrations have the potential 
to startle or annoy surrounding residents and also cause damage to structures.  However, 
when properly controlled, blasting operations at the Kailua Regional WWTP should not 
pose significant risks of damage or annoyance to neighboring buildings or residents. 
 
Ground vibrations, or seismic waves, are generated during blasting operations, and are 
generally described in terms of peak particle velocity in inches per second.  Most of the 
seismic energy remains trapped in the ground, but some energy is released as an over 
pressure pulse in the air (or Rock Pressure Pulse).  In general, the ground vibrations as 
well as the airborne Rock Pressure Pulse, are expected to be less intrusive than the Air 
Pressure and Stemming Release Pulses. 
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Predictions of peak over pressure or ground vibration levels versus scaled distances from 
the blast are not precise, with initial uncertainties for a given location on the order of 20 to 
30 dBL.  For this reason, it is standard practice to employ seismograph monitoring of air 
and ground vibrations during blasting operations. 
 
The shortest separation of distances between the potential blasting areas and the 
surrounding noise sensitive neighbors are relatively small and range from approximately 
330 feet to approximately 120 feet.  At these small distances between the blast areas and 
surrounding noise-sensitive neighbors, charge weights may need to be limited to less than 
one pound of explosives per delay.  At one pound of explosives per delay, the predicted 
vibration levels at a separation distance of 125 feet are on the order of 0.070 to 0.40 
inches per second.  These predicted levels of ground vibration.  Based on these 
predictions, vibration levels from blasting operations can be very low, but the size of the 
charge weights per delay may need to be kept at relatively small values in order to 
minimize risk of damage to nearby structures. 
 
Mitigation Measures for Ground Vibration from Blasting:  Blasts may be both felt and 
audible in surrounding communities.  As a result, mitigation measures will probably be 
required to minimize the risks of impacting nearby residents.  Recommended mitigation 
measures are listed below: 

 
� Regularly monitor air blast and ground vibration levels simultaneously at the closest 

noise sensitive residence(s) or structure(s) during the blasting operations to develop 
the data base for the surrounding area. 

� For initial blasts, prior to establishment of a data base of ground vibration and air blast 
levels versus scaled distance, use the minimum practical charge weight (in equivalent 
pounds of TNT) per delay as well as the minimum practical number of delays (or bore 
holes). 

� If practical, reduce maximum air blast levels to less than 110 dBL at the nearest noise 
sensitive residences in response to air blast complaints.  Possible methods of 
accomplishing this are: reducing charge sizes; increasing delay intervals; increasing 
hole depth; orienting bore holes to direct the Stemming Release Pulse away from 
noise sensitive receptors; trucking in high quality stemming material to minimize 
stemming blowouts; and filling (sandbagging) over the area to be blasted and the 
detonating chord. 

� Schedule blasting during the warm periods of the day to minimize the possibility of 
thermal ducting and focusing of air blast noise at large distances from the blast.  If 
possible, also schedule blasting during fixed time periods, so that the members of the 
community can also schedule their activities accordingly. 

� The most conservative vibration criteria for damage to “ruins and ancient monuments” 
is 0.15 inches per second.  In order to address any resident’s concerns regarding the 
possible aggravation of ground settlement problems by the proposed blasting 
operations, it is recommended that additional study of the effect of low level vibrations 
on ground settlement be conducted. 

 
Ground Vibration from TBM:  Ground vibrations from the TBM may be observed 
whenever the TBM is relatively close to inhabited buildings.  In general, the greater the 
separation distance between the TBM and the receptor, the lower the ground vibration 



Chapter 3 
Existing Environment Kaneohe/Kailua Wastewater 
Impacts and Mitigation Measures  Conveyance and Treatment Facilities 

 

 

3-94 

level during excavation of the Gravity Tunnel should be at the receptor.  From the medium 
diameter TBM, ground vibration levels should be at or less than 0.01 inches per second at 
150 feet separation distance between the TBM and receptor.  A vibration level at or less 
than 0.01 inches per second should be barely perceptible to humans.  This level of 0.01 
inches per second is much lower than the 0.15 inches per second as the most 
conservative vibration level for potential damage to “ruins and ancient monuments”, as 
previously referenced in Figure 3-16. In order to reach this higher level of 0.15 inches per 
second, the separation distance needs to be reduced to approximately 25 feet.  All 
separation distances between the TBM and the structures closest to the Gravity Tunnel 
should exceed 25 feet, so there should be a low risk of structural or architectural damage 
resulting from the vibrations of the TBM. 
 
The TBM will cross under residences at the Aikahi Gardens at separation distances 
between 100 to 150 feet, and also cross under residences along Kaneohe Bay Drive at 
separation distances between 100 to 150 feet.  At these distances, vibration levels from 
the TBM are predicted to range from 0.019 to 0.010 inches per second.  These relatively 
low vibration levels may be perceptible to humans, as indicated in Figure 3-16, and are 
well below the levels associated with risk of damage to buildings.  Because these levels 
may be perceptible to some residents, mitigation measures may be required during TBM 
operations within 150 feet of a residence. 
 
Mitigation Measures for Ground Vibration from TBM:  Because vibrations may be felt 
during the relatively close operations of the TBM within 150 feet of residences, mitigation 
measures will probably be required to minimize the risk of impacting nearby residents 
during those periods.  Recommended mitigation measures are as follows: 

 
� Minimize the incidents where very short (less than 100 feet) separation distances 

occur between residential structures and the TBM to minimize risk of complaints due 
to vibrations during tunnel excavation operations. 

� Regularly monitor ground vibration levels at the closest noise-sensitive residences(s) 
or structure(s) as the TBM approaches to develop the vibration data base for the 
surrounding area.  Based on these monitoring efforts, determine if vibration levels at or 
near the closest point of approach could be noticeable and, if so, advise the affected 
residents, and be prepared to discontinue nighttime operations at the request of any 
affected residents. 

3.9 Traffic 

3.9.1 Area Roadway System 

The regional roadway system map is shown in Figure 3-19.  Vehicular access to the 
Kaneohe WWPTF is provided via Kulauli Street, a two-lane, two-way roadway generally 
oriented in the east-west direction.  Southwest of the Kaneohe WWPTF, Kulauli Street 
intersects Puohala Street.  At this unsignalized intersection, the Kulauli Street approaches 
have a one stop-controlled lane that serves all traffic movements.  Puohala Street is a two-
lane, two-way roadway generally oriented in the north-south direction.  At the intersection 
with Kulauli Street, both approaches of Puohala Street have one lane that serves all traffic 
movements. 
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Southeast of the Kulauli Street/Puohala Street intersection, Puohala Street intersects 
Kaneohe Bay Drive.  At this signalized intersection, the Puohala Street approach has one 
lane that serves left-turn and right-turn traffic movements.  In the vicinity of the Kaneohe 
WWPTF, Kaneohe Bay Drive is predominantly a four-lane, two-way divided roadway 
generally oriented in the east-west direction.  At the intersection with Puohala Street, the 
eastbound approach of Kaneohe Bay Drive has an exclusive left-turn and two through lanes, 
while the westbound approach has two lanes that serve through and right-turn traffic 
movements.  
 
From the intersection with Puohala Street, Kaneohe Bay Drive heads eastward towards 
Mokapu Saddle Road and then turns northward towards the Kailua Regional WWTP.  
 
Vehicular access to the Kailua Regional WWTP is provided by Kaneohe Bay Drive.  In the 
vicinity of the Kailua Regional WWTP, Kaneohe Bay Drive predominantly is a two-lane, two-
way divided roadway generally oriented in the east-west direction.  South of the access point 
to the Kailua Regional WWTP, Molo Street and Lale Street intersect with Kaneohe Bay 
Drive.  These streets serve two of four driveways into the Aikahi Gardens townhouse units.  
Further south, the Interstate H-3 Freeway on- and off-ramps provide access to the H-3 
Freeway where it intersects with Kaneohe Bay Drive. These intersections are unsignalized. 
 
A Construction Traffic Impact Report for Alternative 2: Gravity Tunnel was prepared in 
December 2010 by Wilson Okamoto Corporation (WOC).  The results are summarized below 
and the study is included as Appendix N.  Field investigations were conducted on November 
23, 2010 during mid-day peak hours of 11:00 a.m. and 1:00 p.m. when construction-related 
truck traffic is expected to be utilizing the surrounding roadways.  The field investigation 
consisted of manual turning movement count surveys and traffic flow assessments at the 
intersections of Puohala Street with Kulauli Street and Kaneohe Bay Drive.  In addition, 24-
hour mechanical traffic county data was collected along Kulauli Street, Puohala Street, and 
Kaneohe Bay Drive in the vicinity of the Kaneohe WWPTF, as well as along Kaneohe Bay 
Drive in the vicinity of the Kailua Regional WWTP.   
 
The intersections were assessed using the methodologies presented in the Highway 
Capacity Manual, Transportation Research Board 2000, and the Highway Capacity Software, 
developed by the Federal Highway Administration.   
 
Operating conditions at these intersections are described in terms of their level-of-service 
(LOS).  LOS is defined by LOS “A” through LOS “F”.  LOS “A” represents ideal or free-flow 
traffic operating conditions, and LOS “F” represents unacceptable or potentially congested 
traffic operating conditions. 
 
The mid-day peak hour of traffic generally occurs between the hours of 11:45 a.m. and 12:45 
p.m.   
 
Based on WOC’s analysis, the operating conditions at the aforementioned intersections are 
as follows: 
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Puohala Street and Kulauli Street 
At the intersection of Puohala Street and Kulauli Street, Puohala Street carries 241 vehicles 
northbound and 243 vehicles southbound during the mid-day peak period with both 
approaches operating at LOS “A” during this period.  The Kulauli Street approaches carry 13 
vehicles eastbound and 39 vehicles westbound during the mid-day peak period with both 
approaches operating at LOS “B” during this period.   
 
Puohala Street and Kaneohe Bay Drive 
At the intersection of Puohala Street and Kaneohe Bay Drive, Puohala carries 249 vehicles 
southbound during the mid-day peak period and operates at a LOS “C.”  The Kaneohe Bay 
Drive approaches to this intersection carry 471 vehicles eastbound and 684 vehicles 
westbound during the mid-day peak period.  The eastbound left-turn traffic movement and 
the westbound approach of Kaneohe Bay Drive operate at LOS “C” while the eastbound 
through traffic movement operates at LOS “B” during the mid-day peak period.  
 
West of the intersection with Puohala Street, Kaneohe Bay Drive carries 488 vehicles 
eastbound and 509 vehicles westbound during the mid-day peak period.  Both directions of 
traffic along this roadway operate at a LOS “A” during the mid-day peak period.   
 
Kaneohe Bay Drive Near Kailua Regional WWTP` 
West of the Kailua Regional WWTP, Kaneohe Bay Drive carries 153 vehicles eastbound and 
264 vehicles westbound during the mid-day peak period.  Both directions of traffic along this 
roadway operate at a LOS “B” during the mid-day peak period.  

 
Impacts and Mitigation Measures 

 
Alternative 1 Force Main No. 2 and Equalization Facilities: 
A Traffic Assessment Report for Alternative 1: Force Main No. 2 and Equalization 
Facilities was prepared in December 2010 by Austin, Tsutsumi & Associates Inc.  The 
results are summarized below and the study is included as Appendix O and the traffic 
impact assessment findings are summarized below:  
 
In the short-term, temporary traffic impacts associated with construction activities at 
both the Kaneohe WWPTF and the Kailua Regional WWTP are anticipated. 
 
Alternative 1: Force Main No. 2 and Equalization Facilities will construct a force main 
between the Kaneohe WWPTF and the Kailua Regional WWTP.  Both sites will serve 
as staging areas for construction.  The project will be divided into three segments, two 
of which are associated with temporary constructed-related impacts as indicated by 
bold-face text below:  

 
1. Segment A – between the Kaneohe WWPTF and Kaneohe Bay: open trench 

method will be used.  
 

2. Segment B – beneath the seafloor of Kaneohe Bay. 
 

3. Segment C – between the Kailua Regional WWTP and the H-3 Freeway 
Interchange: open trench method will be used.   
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Relative to traffic operations, the project will have temporary construction impacts as 
follows: 
 
Kaneohe WWPTF:  The only traffic-related impact of the project on the roadway system 
near Kaneohe WWPTF would be the routing of approximately six heavy vehicles per 
hour through the local and collector roadways near the site.  The cumulative mid-day 
peak hour traffic conditions with construction-related truck traffic utilizing the 
surrounding roadways are summarized in Tables 3-9. 
 
Both Kaneohe Bay Drive/Puohala Street intersection and the Puohala Street/Kulauli 
Street intersection currently operate at LOS “C” or better on all approaches and will 
continue to do so even with the construction-related traffic.   
 
Two access routes for construction-related vehicular traffic are proposed: 
 

1. Access to Kaneohe Bay Drive provided through Kulauli Street and Puohala 
Street, or 

 
2. Access to Kaneohe Bay Drive provided through the existing Bayview Golf 

Course entrance/exit. 
 

Traffic impact on the Bayview route would be relatively limited due to the low volume of 
heavy vehicles planned.  

 

Table 3-9 
Kaneohe WWPTF Level of Service (LOS) Summary 

 

Existing Conditions 
(Midday) 

With Project 
(Midday) 

Intersection 

HCM 
Delay 

v/c  
Ratio LOS 

HCM 
Delay 

v/c 
Ratio LOS 

Kaneohe Bay Drive/Puohala Street             

Eastbound LT1 7.4 0.18 A 7.7 0.21 A 

Eastbound TH2 6.6 0.23 A 6.6 0.23 A 

Westbound TH/R3T 14.2 0.77 B 14.2 0.77 B 

Southbound LT 25.7 0.58 C 25.7 0.58 C 

Southbound RT 20.4 0.05 C 20.4 0.05 C 

Overall 13.6 0.72 B 13.6 0.72 B 

Puohala Street/Kulauli Street             

Eastbound LT/TH/RT 11.6 0.03 B 11.6 0.03 B 

Westbound LT/TH/RT 13.0 0.09 B 13.1 0.09 B 

Northbound LT/TH/RT 0.1 0.00 A 0.1 0.00 A 

Southbound LT/TH/RT 0.5 0.01 A 0.5 0.01 A 
1
 LT = Left turn        

 2
 TH = Through         

3
 RT = Right turn 

 
Source:  Austin, Tsutusmi & Associates, Inc.  Traffic Assessment – Kaneohe/Kailua Force Main No. 2 Addendum 
              January 2011. 
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The addition of six heavy vehicles per hour will only have a marginal impact on traffic 
operation along Puohala Street and Kaneohe Bay Drive.   
 
When using the Kulauli Street and Puohala Street access route, there is a potential for 
conflicts between heavy vehicles entering and exiting.   
 
Based on the analysis of the traffic data, the following are recommended: 
 

• Construction-related heavy vehicles should utilize either Kulauli Street and 
Puohala Street or the Bayview Golf Course route to access Kaneohe Bay Drive.  

 
• If the Kulauli Street and Puohala Street route is used, it is recommended that; 

 
- Heavy vehicle drivers coordinate their route schedules as to prevent 

entering and exiting heavy vehicles from crossing the paths while on 
Kulauli Street or Puohala Street.  

 
- Neighborhood residents should be informed of the heavy vehicle routes 

and construction hours. 
 

- Heavy vehicle traffic should not traverse Puohala Street and Kulauli Street 
between 15 minutes before and 30 minutes after Castle High School and 
Puohala Elementary School are dismissed.  

 
- During construction, parking shall be prohibited in a 75-foot radius at the 

Puohala Street/Kulauli Street intersection.   
 

• It is recommended that a Construction Traffic Management Plan be prepared 
prior to construction.   

 
Kailua Regional WWTP:  The primary impacts to the roadway system near the Kailua 
Regional WWTP would be the narrowing of the travelway along Kaneohe Bay Drive 
and restriction of turning movements onto and off of the H-3 on- and off- ramps near 
the site.   
 
Project-related heavy vehicle traffic is assumed to occur at a rate of six vehicles per 
hour.  Given that this is a relatively small volume occurring outside the peak hours of 
traffic, the impact of these trucks should be minimal relative to traffic operations.  The 
cumulative mid-day peak hour traffic conditions with construction-related truck traffic 
utilizing the surrounding roadways are summarized in Tables 3-10. 
 
All three intersections currently operate at LOS “B” or better on all approaches and will 
continue to do so even with the construction-related traffic.   
 
Based on the analysis of the traffic data, it is recommended that a Traffic Construction 
Management Plan be prepared prior to construction.  The plan should allow for left-turn 
in and out access to be maintained for at least two of the four accesses to the Aikahi 
Gardens townhouses during any given phase.  These include Molo Street, Lale Street, 
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Kuau Street, and Halia Street, as left-turn in and out access will be restricted on two of 
them at a time.  
 
 

Table 3-10 
Kailua Regional WWTP Level of Service (LOS) Summary 

 

Existing Conditions 
(Midday) 

With Project 
(Midday) 

Intersection 
HCM 
Delay 

v/c  
Ratio LOS 

HCM 
Delay 

v/c 
Ratio LOS 

Kaneohe Bay Drive/H-3 On/Off Ramps             

EB LT1 7.7 0.04 A 7.8 0.04 A 

EB TH2 0.00 0.13 N/A 0.00 0.13 N/A 

WB TH/RT3 0.00 0.17 N/A 0.00 0.17 N/A 

SB LT 12.7 0.17 B 13.2 0.19 B 

Kaneohe Bay Drive/Molo Street             

EB TH/RT 0.00 0.19 N/A 0.00 0.19 N/A 

WB LT 7.9 0.01 A 8 0.02 A 

WB TH 0.00 0.17 N/A 0.00 0.16 N/A 

NB LT/TH 11.7 0.02 B 12.6 0.04 B 

Kaneohe Bay Drive/Lale Street             

EB TH/RT 0.00 0.18 N/A 0.00 0.18 N/A 

WB LT 7.9 0.01 A 7.9 0.03 A 

WB TH 0.00 0.17 N/A 0.00 0.17 N/A 

NB LT/TH 11.2 0.03 B 11.4 0.05 B 
1
 LT = Left turn        

 2
 TH = Through         

3
 RT = Right turn 

 
Source:  Austin, Tsutusmi & Associates, Inc.  Traffic Assessment – Kaneohe/Kailua Force Main No. 2 Addendum 
              January 2011.. 

 
 
Alternative 2 Gravity Tunnel: 
In the short-term, temporary traffic impacts associated with construction activities at 
both the Kaneohe WWPTF and the Kailua Regional WWTP are anticipated.  

 
The proposed Gravity Tunnel is expected to be constructed over 32 months, in four 
major phases.  Of these phases, construction-related truck traffic is expected to be 
highest during the tunnel excavation phase.  Construction truck traffic is expected to be 
restricted to daytime work hours, although construction activities may extend 
throughout the day and night.  These work hours are expected to occur between 9:00 
a.m. and 3:00 p.m., resulting in approximately 6 hours of the day during which truck 
traffic is expected to access both ends of the tunnel (Kaneohe WWPTF and Kailua 
Regional WWTP).   
 
Kaneohe WWPTF:  Construction-related truck traffic hauling away excavated material 
to the off-site disposal area is expected to utilize Kulauli Street, Puohala Street, and 
Kaneohe Bay Drive to access the Interstate H-3 Freeway.  All construction-related truck 
traffic is expected to utilize the Interstate H-3 Freeway and the Interstate H-1 Freeway.  
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Approximately 10 trucks per hour (5 entering and 5 exiting) are anticipated to access 
the Kaneohe WWPTF on average with a maximum of 14 trucks anticipated per hour 
(seven entering and seven exiting).  Entering truck traffic is assumed to head 
westbound on Kulauli Street, turn left onto Puohala Street, and turn right onto Kulauli 
Street, while exiting truck traffic is assumed to head westbound on Kulauli Street, turn 
left onto Puohala Street, and turn right onto Kaneohe Bay drive to access the Interstate 
H-3 Freeway.   
 
Kailua Regional WWTP:  Construction-related truck traffic hauling excavated material is 
expected to utilize Kaneohe Bay Drive to access the Interstate H-3 Freeway.  All 
construction-related truck traffic is expected to utilize the Interstate H-3 Freeway and 
the Interstate H-1 Freeway.  Approximately 20 trucks per hour are anticipated on 
average (10 entering and 10 exiting) with a maximum of approximately 24 trucks per 
hour (17 entering and 17 exiting).  Entering truck traffic is expected to head eastbound 
on Kaneohe Bay Drive from the Interstate H-3 Freeway and turn left into the Kailua 
Regional WWTP, while exiting truck traffic is expected to turn right from the WWTP and 
head eastbound on Kaneohe Bay Drive to access the Interstate H-3 Freeway.   
 
The cumulative mid-day peak hour traffic conditions with construction-related truck 
traffic utilizing the surrounding roadways are summarized in Tables 3-11 and 3-12.   
 
 

Table 3-11 
Kaneohe WWPTF 

Baseline and Projected Intersection  
Levels Of Service (LOS) Traffic Operating Conditions 

LOS 
Intersection  Traffic Movement 

Baseline w/ Average w/ Maximum 

Eastbound LT1-TH2-RT3 B B B 

Westbound LT-TH-RT B B B 

Northbound LT-TH-RT A A A 

Puohala St/  
Kulauli St 

Southbound LT-TH-RT A A A 

LT C C C 
Eastbound 

TH B B B 

Westbound TH-RT C C C 

Puohala St/  
Kaneohe Bay Dr 

Southbound LT-RT C C C 
1
 LT = Left turn        

 2
 TH = Through         

3
 RT = Right turn 

 
Source:  Wilson Okamoto Corporation.  Construction Traffic Impact Report Kaneohe To Kailua Conveyance & Treatment 
              Facility Gravity Tunnel Alternative.  December 2010. 
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Table 3-12 
Kailua Regional WWTP 

Baseline and Projected Intersection  
Roadway LOS Traffic Operating Conditions 

Intersection Direction Baseline w/ Average w/ Maximum 

Eastbound A A A Kaneohe Bay Dr 
(west of Puohala St) Westbound A A A 

Kaneohe Bay Dr 
(west of Kailua Regional WWTP) 

B B B 

Source:  Wilson Okamoto Corporation.  Construction Traffic Impact Report Kaneohe To Kailua Conveyance & Treatment 
              Facility Gravity Tunnel Alternative.  December 2010. 

 
 

Traffic operations with the average and maximum volume of construction related truck 
traffic are expected to remain similar to baseline conditions during the mid-day peak 
period.  The intersection of Puohala Street with Kulauli Street are expected to continue 
operating at LOS “B” or better, while the intersection of Puohala Street with Kaneohe 
Bay Drive is expected to continue operating at LOS “C” or better.  Along Kaneohe Bay 
Drive, both directions of traffic west of Puohala Street are expected to continue 
operating at LOS “A”, while the roadway is expected to continue operating at LOS “B” 
west of the Kailua Regional WWTP.   
 
Based on the analysis of the traffic data, the following are recommended: 
 

1. Ensure construction-related trucks are not staged off-site along the adjacent 
public roadways. 

 
2. Ensure that queues at the Kaneohe WWPTF and Kailua Regional WWTP do not 

extend onto the adjacent public roadways. 
 
3. Restrict parking along Puohala Street and Kulauli Street along the proposed 

construction-related truck route during daytime work hours to maximize the 
roadway widths for passing and turning along the route.   

 
4. Prepare a Construction Traffic Management Plan to minimize the impact of 

construction-related traffic on the adjacent residential and school uses, as well as 
the surrounding roadways.  

 
With the implementation of the aforementioned recommendations, the anticipated 
construction–related truck traffic is not expected to have a significant impact to the 
surrounding roadways since project conditions are expected to remain similar to 
baseline conditions.  However, due to the close proximity of residential and school 
uses, the preparation of a Construction Traffic Management Plan is recommended for 
the proposed project to minimize the impact of construction activities on these uses.  
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In the long-term, no significant traffic impacts are anticipated during the operation of the 
proposed improvements.  As the project involves improvements to a wastewater 
collection system and is not a population generator, no significant increase in 
associated traffic is expected.   
 

3.9.2 Public Transportation System 

The City and County of Honolulu, Department of Transportation Services (DTS), provides 
[Oahu Transit Services (OTS) operates ] a county-wide public transportation [bus] system 
(TheBus and TheHandi-Van) through a contractor, Oahu Transit Services, Inc. (OTS).  
Within the project region, several routes service the area (See Figure 3-20).  Route[s] 55[, 
56, and 65] provides local access between Kailua and Kaneohe, [as well as] while routes 56 
and 65 provide regional access to downtown and the Ala Moana Center.  Route 85 provides 
access between Kailua, Kaneohe, downtown, and the University of Hawaii at Manoa.  Route 
PH5 provide access between Kailua, Kaneohe, and Pearl Harbor via the H-3 Freeway.  
Routes 85 and PH5 are express routes.  There are a total of 45 bus stops located in the 
project area as previously illustrated in Figure 3-19.   
 
Kaneohe WWPTF:  In this area, Route 56 traverses Puohala Street.  The buses turn on/off of 
Puohala Street to/from Kaneohe Bay Drive.  There are three bus stops located in this area.  
The time between successive buses is between 15 and 30 minutes in either direction.   
 
From the Kaneohe WWPTF towards the Kailua Regional WWTP, there are 32 bus stops 
located along Kaneohe Bay Drive.   
 
Kailua Regional WWTP:  In this area, Route 56 traverses Kaneohe Bay Drive.  There are ten 
bus stops situated along Kaneohe Bay Drive in the vicinity of the Kailua Regional WWTP. 

 
Impacts and Mitigation Measures 
 
In the short-term, temporary traffic impacts associated with construction activities at 
both the Kaneohe WWPTF and the Kailua Regional WWTP are anticipated.  
 
Kaneohe WWTPF:  It is recommended that OTS be contacted to inform them of the 
planned routing of heavy vehicles.   
 
Kailua Regional WWTP:  It is recommended that accommodations be made to ensure 
the continuing operation of Route 56, as it is the only bus route that services the area.  
If the bus stops will be obstructed as a result of construction operations, OTS should be 
notified.   
 
In the long-term, no significant traffic impacts are anticipated to affect the public 
transportation system during the operation of the proposed improvements.  As the 
project involves improvements to a wastewater collection system, and is not a 
population generator, no significant increase in associated traffic is expected.   
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3.10 Visual Resources 

Kaneohe WWPTF and Kailua Regional WWTP:  The wastewater facility sites are currently 
occupied by wastewater treatment and collection system facilities.   
 
Alternative 1: Force Main No. 2 and Equalization Facilities:  Alternative 1: Force Main No. 
2 would be located beneath Kaneohe Bay, which is an important scenic resource from 
diverse areas around the bay.   
 
Alternative 2: Gravity Tunnel:  The Gravity Tunnel would be located beneath Oneawa Hills, 
which is an important scenic resource visible from many surrounding areas of Kaneohe and 
Kailua.   
 

Impacts and Mitigation Measures 
 

Kaneohe WWPTF and Kailua Regional WWTP:  In the short-term, visual impacts 
would be associated with the construction of sound attenuation measures, including 
temporary walls and enclosures.  A temporary noise wall will be constructed in 
conjunction with Alternative 1, however, the height and location are yet to be 
determined.  In Alternative 2, a noise wall is also proposed at the Kailua Regional 
WWTP to mitigate noise impacts during construction of the tunnel access shaft.  The 
wall will measure approximately 20 feet high by approximately 1,000 feet long and will 
surround the proposed drop shaft and nearby construction staging area.  The noise 
wall will be removed following construction. 
 
In the long-term, as previously described in Section 2.3.1, Alternative 1 includes the 
construction of equalization facilities at the Kaneohe WWPTF and the Kailua Regional 
WWTP to capture and store peak flows generated during wet weather events.  
Associated facilities also include a new headworks, odor control and influent pump 
station in an adjoining single-story structure.     
 
Based on the peak flow projections prepared for the 1999 I/I Plan, the equalization 
facility at the Kaneohe WWPTF would have a capacity of 6.9 million gallons.  The 
facility would store wastewater from the Kaneohe and Ahuimanu service areas during 
peak flow conditions and emptied when flows subside.  The facility would be located on 
currently vacant land in the western portion of the Kaneohe WWPTF property (See 
Figure 2-15).  Its dimensions are estimated to be approximately 335-½ feet long, 232-
½ feet wide, and 25-½ feet deep.  The facility would be partially buried so that it could 
be filled by gravity flow (See Figure 2-16).  This would also reduce its visual profile by 
approximately seven feet, resulting in a total height of about 18-½ feet above ground.   
Adjoining the equalization facility will be a new pump station and odor control facility.  
In addition, new headworks will provide preliminary treatment consisting of screening 
and grit removal.   
 
The equalization facility at the Kailua Regional WWTP would have a capacity of 
approximately 2.19 million gallons.  The covered facility would store wastewater from 
the Kailua service area during peak flow conditions and emptied when flows subside.  
The facility would be located on the south side of the Kailua Regional WWTP in a 
vacant area along the fenceline of Kaneohe Bay Drive (See Figure 2-17).  Its 
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dimensions are estimated to be approximately 212-½ feet long, 127-½ feet wide, and 
25-½ feet deep.  The facility would be mostly buried for hydraulic efficiency and filled 
by the influent pumping station housed in a separate single-story structure (See Figure 
2-18).  Due to the slope of the hill along this portion of the plant, the visual profile will 
be further reduced such that, with the exception of the guard railing, the facility will not 
visibly protrude above ground.  A headworks component adjoining the equalization 
facility will provide preliminary treatment.  In addition, odor control will be housed in an 
adjacent single-story building.  A new influent pump station with odor control is also 
proposed. 
 
As noted previously in Section 1.4.2 Wastewater Flow, the City is updating the 1999 I/I 
Plan, which is likely to lower peak design flows.  If such a reduction is determined, the 
size of the equalization facilities would also be reduced.  Depending on the magnitude 
of the reduction, there is a possibility that the need for an equalization facility at the 
Kailua Regional WWTP could be deferred pending future assessments. 
 
The proposed facility improvements at the existing Kaneohe WWPTF and the Kailua 
Regional WWTP will be generally similar in visual character to those of the existing 
facilities and would be sensed as an intensification of the existing use.  The proposed 
equalization facilities and associated facilities in Alternative 1 would significantly 
intensify the visual character of the Kaneohe WWPTF because of its size and location 
on currently undeveloped land within the property.  Existing trees surrounding the site 
would help to obstruct views of the facility.  The smaller equalization facility at the 
Kailua Regional WWTP would be partially buried, resulting in a low profile.  The force 
main will be located below Kaneohe Bay and would not affect its visual character. 
 
In Alternative 2, the additional drop structure at the Kaneohe WWPTF and the new 
single-story influent pump station building would slightly increase the intensity of use.  
The Gravity Tunnel would be located beneath Oneawa Hills and would not affect its 
visual character.  The new access shaft at the existing BWS reservoir site would be a 
covered manhole consistent with the existing use. 
 
In both Alternatives 1 and 2, the new headworks and dewatering building at the Kailua 
Regional WWTP would slightly intensify the visual character of the existing uses. 

3.11 Infrastructure and Utilities 

3.11.1 Wastewater System 

Collection System 

The wastewater collection system includes gravity lines, force mains and pump stations that 
extend through most of the developed areas of the region.     
 
Kaneohe WWPTF:  Influent wastewater enters the Kaneohe WWPTF through sewer lines, 
including the Ahuimanu and Waikalua Force Mains, which enter from the western side of the 
WWPTF.  The existing 42-inch Force Main No. 1 conveys pre-treated wastewater from the 
Kaneohe WWPTF beneath Kaneohe Bay Drive to the Kailua Regional WWTP.    
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Kailua Regional WWTP:  Influent wastewater enters the Kailua Regional WWTP through 
two separate lines: the Mokapu Interceptor Sewer from the Kailua Basin and the existing 42-
inch Force Main No. 1 from the Kaneohe WWPTF.   
 
Treatment and Disposal System 

Kaneohe WWPTF:  The Kaneohe WWPTF was previously a secondary treatment plant.  
The facility was converted to a preliminary treatment facility in 1994 as part of the 
regionalization plan for the Kailua Regional WWTP.  The facility provides screening, grit 
removal and some flow equalization processes.  Grit and solid collection from screening are 
trucked to the Waimanalo Gulch Landfill for disposal.   
 
Kailua Regional WWTP:  The Kailua Regional WWTP is a secondary treatment facility using 
the biotower/solids contact process for secondary treatment and anaerobic digestion for 
solids treatment.  The facility is currently designed to treat an average daily flow of 
approximately 15.25 mgd. 
 

Impacts and Mitigation Measures 
 
Kaneohe WWPTF and Kailua Regional WWTP:  Proposed improvements within the 
Kaneohe WWPTF and the Kailua Regional WWTP will not affect the existing 
wastewater collection system.  Staging areas at the Kaneohe WWPTF and the Kailua 
Regional WWTP will be designed to avoid impacting any existing sewer pipes in the 
vicinity of the project site. 
The proposed improvements will have beneficial long-term water quality impacts on 
coastal waters by reducing the risk and volumes of wastewater spills that could 
potentially enter coastal waters.  The purpose of both alternatives is to eliminate sole 
reliance on the existing force main to convey wastewater from the Kaneohe WWPTF to 
the Kailua Regional WWTP.  This will prevent potential wastewater spills should the 
existing force main fail.  Both alternatives also provide for storage of peak wet-weather 
inflow and infiltration in the collection system to prevent or minimize wastewater spills.   
 
Alternative 1: Force Main No. 2 and Equalization Facilities:  Proposed 
improvements associated with Alternative 1: Force Main No. 2 will not affect the 
existing wastewater collection system along the proposed force main route since there 
are no sewer lines underneath Kaneohe Bay.  However, where the Force Main No. 2 
reaches the H-3 Freeway Interchange, open trenching will be designed to avoid 
impacting existing sewer lines.     
 
Open trenching for Alternative 1: Force Main No. 2 will occur beneath the makai side of 
the Kaneohe Bay Drive Right Of Way (ROW).  Open trenching will continue beneath 
the median of Kaneohe Bay Drive until it reaches the Kailua Regional WWTP.  The 
existing wastewater collection system along Kaneohe Bay Drive, including the existing 
42-inch Force Main No. 1, will not be affected since open trenching will occur 
underneath the existing sewer lines. 
 
Alternative 2: Gravity Tunnel:  Proposed improvements associated with Alternative 2: 
Gravity Tunnel will not affect the existing wastewater collection system since 
construction of the gravity tunnel will begin at a depth of approximately 90 feet.  The 
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proposed tunnel route will cross existing sewer lines at Kaneohe Bay Drive, however, 
existing sewer lines will not be affected since construction of the Gravity Tunnel will be 
done at depths greater than 45 feet (13.7 m).   

3.11.2 Drainage System 

Drainage in the project area follows a basic mauka to makai flow pattern.  Water is 
channeled through streams that flow from the valleys in the Koolau Range to the ocean.  
Other factors that affect drainage patterns include area topography, natural features, and 
manmade drainage structures.  In urbanized areas, surface water runoff is collected in catch 
basins and storm drain pipes which are located mainly along streets.  Most storm drain 
pipes, swales, culverts and channels, empty into area streams and canals.  All of the streams 
and canals in the project area empty into Kaneohe Bay. 
 
Storm drainage pipes in the vicinity of the project site are located along roadways, including 
24- and 48-inch drainage pipes along Kaneohe Bay Drive near the Kailua Regional WWTP.  
Existing drainage facilities are managed by the City and County of Honolulu Department of 
Facility Maintenance.   
 

Impacts and Mitigation Measures 
 
Kaneohe WWPTF and Kailua Regional WWTP:  Proposed improvements within the 
Kaneohe WWPTF and the Kailua Regional WWTP will not affect the existing storm 
drain collection system.  Staging areas at the Kaneohe WWPTF and the Kailua 
Regional WWTP will be designed to avoid impacting any existing storm drain lines in 
the vicinity of the project site. 
 
Alternative 1: Force Main No. 2 and Equalization Facilities:  Proposed 
improvements associated with Alternative 1: Force Main No. 2 will not affect the 
existing storm drainage collection system along the proposed force main route since 
there are no storm drain lines underneath Kaneohe Bay.  However, where the Force 
Main No. 2 reaches the H-3 Freeway Interchange, open trenching will be designed to 
avoid impacting existing storm drain lines.     

 
Open trenching for Alternative 1: Force Main No. 2 will occur underneath the makai 
side of the Kaneohe Bay Drive ROW.  Open trenching will continue underneath the 
median of Kaneohe Bay Drive until it reaches the Kailua Regional WWTP.  The existing 
storm drainage collection system along Kaneohe Bay Drive will not be affected since 
open trenching will occur beneath the existing storm drain lines.     
 
Alternative 2: Gravity Tunnel:  Proposed improvements associated with Alternative 2: 
Gravity Tunnel will not affect the existing storm drainage collection system since 
construction of the Gravity Tunnel will begin at a depth of approximately 90 feet and 
continue beneath Oneawa Hills at depths greater than 45 feet (13.7 m).         

3.11.3 Electrical System 

Electrical service in the project area is provided by Hawaiian Electric Company, Inc. (HECO) 
through a network of underground ductlines and aerial power lines.  There are numerous 46-
kV substations located throughout the project area.  Extending from these HECO substations 
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are 46-kV aerial and underground transmission lines that run throughout the project area and 
over the Koolau Range toward Honolulu. 
 
Electrical service for the Kaneohe WWPTF and Kailua Regional WWTP is provided by 
underground transmission lines.  Transmission lines along Kaneohe Bay Drive include both 
aerial and underground lines.   
 

Impacts and Mitigation Measures 
 
Kaneohe WWPTF and Kailua Regional WWTP:  Proposed improvements within the 
Kaneohe WWPTF and the Kailua Regional WWTP will not affect the existing electrical 
utility services.  Staging areas at the Kaneohe WWPTF and the Kailua Regional WWTP 
will be designed to avoid impacting any existing electrical lines in the vicinity of the 
project site. 
 
Alternative 1: Force Main No. 2 and Equalization Facilities:  Proposed 
improvements associated with Alternative 1: Force Main No. 2 will not affect the 
existing electrical utility services along the proposed force main route since there are no 
electrical lines underneath Kaneohe Bay.  However, where the Force Main No. 2 
reaches the H-3 Freeway Interchange, open trenching will be designed to avoid 
impacting any existing electrical lines.     
 
Open trenching for Alternative 1: Force Main No. 2 will occur beneath the makai side of 
the Kaneohe Bay Drive ROW.  Open trenching will continue beneath the median of 
Kaneohe Bay Drive until it reaches the Kailua Regional WWTP.  Existing electrical 
utility services along Kaneohe Bay Drive will not be affected since open trenching will 
occur beneath the existing electrical lines.     
 
Alternative 2: Gravity Tunnel:  Proposed improvements associated with Alternative 2: 
Gravity Tunnel will not affect the existing electrical utility services since construction of 
the Gravity Tunnel will begin below existing electrical lines at a depth of approximately 
90 feet and continue beneath Oneawa Hills at depths greater than 45 feet (13.7 m).   

 
Alternative 2 will include construction of an influent pump station at the Kailua Regional 
WWTP.  The existing electrical utilities have sufficient electrical capacity to support this 
new facility.  

3.11.4 Communications System 

Telephone service in the project area is provided by Hawaiian Telcom.  Existing underground 
and aerial telephone lines are located throughout the project area, serving private residential 
and commercial properties.  The Hawaiian Telcom Papaa Radio Station is located in the 
Oneawa Hills. 
 
Cable service in the project area is provided by Oceanic Time Warner Cable.  Existing 
underground and aerial cable lines are located throughout the project area, serving private 
residential and commercial properties. 
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Impacts and Mitigation Measures 
 
Kaneohe WWPTF and Kailua Regional WWTP:  Proposed improvements within the 
Kaneohe WWPTF and the Kailua Regional WWTP will not affect the existing telephone 
and cable system.  Staging areas at the Kaneohe WWPTF and the Kailua Regional 
WWTP will be designed to avoid impacting any existing telephone and cable lines in 
the vicinity of the project site. 
 
Alternative 1: Force Main No. 2 and Equalization Facilities:  Proposed 
improvements associated with Alternative 1: Force Main No. 2 will not affect the 
existing telephone and cable systems along the proposed force main route since there 
are no telephone or cable lines underneath Kaneohe Bay.  However, where the Force 
Main No. 2 reaches the H-3 Freeway Interchange, open trenching will be designed to 
avoid impacting existing telephone and cable lines.     
 
Open trenching for Alternative 1: Force Main No. 2 will occur beneath the makai side of 
the Kaneohe Bay Drive ROW.  Open trenching will continue beneath the median of 
Kaneohe Bay Drive until it reaches the Kailua Regional WWTP.  The existing telephone 
and cable system along Kaneohe Bay Drive will not be affected since open trenching 
will occur beneath the existing telephone and cable lines.     
 
Alternative 2: Gravity Tunnel:  Proposed improvements associated with Alternative 2: 
Gravity Tunnel will not affect the existing telephone and cable system since 
construction of the Gravity Tunnel will begin at a depth of approximately 90 feet and 
continue beneath Oneawa Hills at depths greater than 45 feet (13.7 m).   

3.11.5 Gas System 

Gas service throughout the project area is provided by Citizens Energy Services’ The Gas 
Company.  Propane gas is transported throughout the area by underground lines which are 
located along Kaneohe Bay Drive.  Locations not connected to a gas line have propane gas 
tanks at the individual private residential and commercial properties, which are served by 
tanker trucks. 
 
There are no existing gas lines in the vicinity of the Kaneohe WWPTF and the Kailua 
Regional WWTP.   
 

Impacts and Mitigation Measures 
 
Kaneohe WWPTF and Kailua Regional WWTP:  Proposed improvements within the 
Kaneohe WWPTF and the Kailua Regional WWTP will not affect the existing gas 
system as no gas facilities are located in the vicinity of the properties.   
 
Alternative 1: Force Main No. 2 and Equalization Facilities:  Proposed 
improvements associated with Alternative No. 1: Force Main No. 2 will not affect the 
existing gas system along the proposed force main route since there are no gas lines 
underneath Kaneohe Bay, however, where the Force Main No. 2 reaches the H-3 
Freeway Interchange, open trenching will be designed to avoid impacting any existing 
gas lines along Kaneohe Bay Drive to the Kailua Regional WWTP.     
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Alternative 2: Gravity Tunnel:  Proposed improvements associated with Alternative 2: 
Gravity Tunnel will not affect the existing gas system since construction of the Gravity 
Tunnel will begin at a depth of approximately 90 feet and continue underneath Oneawa 
Hills at depths greater than 45 feet (13.7 m). 

3.12 Public Services and Facilities 

3.12.1 Police Protection 

Kaneohe:  Police protection is provided by the City through the Kaneohe Police Station, 
located at 45-270 Waikalua Road, approximately one mile northwest from the Kaneohe 
WWPTF. 
 
Kailua:  Police protection is provided by the City through the Kailua Police Station, located at 
219 Kuulei Road, approximately two miles southeast from the Kailua Regional WWTP.  

3.12.2 Fire Protection 

Kaneohe:  Fire protection is provided by the City.  The nearest station is the Kaneohe Fire 
Station, located at 45-910 Kamehameha Highway, approximately one mile northwest from 
the Kaneohe WWPTF. 
 
Kailua:  Fire protection is provided by the City.  The nearest station is the Kailua Fire Station, 
located at 211 Kuulei Road, approximately two miles southeast from the Kailua Regional 
WWTP. 

3.12.3 Health Care Services 

Health care services for residents of the Kaneohe area are available at Straub Family Health 
Center located at Windward Mall in Kaneohe.  The facility offers diagnosis and treatment of 
illness and injury, physical examinations, complete obstetrics/gynecology and family planning 
services, lab testing and on-site x-ray, mammography, and dietary and health education 
counseling.  The Kaiser Permanente Koolau Clinic, located at 45-602 Kamehameha 
Highway, provides family medicine, internal medicine, obstetrics/gynecology, and pediatrics, 
as well as behavioral health services, diabetes education, diagnostic imaging, health 
education, laboratory, medical social services, medication and nutrition counseling, 
pharmacy services, and physical therapy.  In addition, the Windward Comprehensive Health 
Center, a State facility located along Keaahala Road, provides services including dental 
health, early intervention, family health, health promotion and education, mental health for 
children and for adults, public health nursing, and a Women, Infants, and Children (WIC) 
program. The adjacent Hawaii State Hospital is a 244-bed facility dedicated to serving adults 
with serious mental illnesses.  Medical care and emergency services are available to both 
Kaneohe and Kailua residents at the Castle Medical Center in Kailua.   

3.12.4 Public Schools 

Kaneohe:  The State Department of Education (DOE) administers seven public schools 
within the Kaneohe area, including Heeia Elementary School (K-6), Benjamin Parker 
Elementary School (K-6), Kapunahala Elementary School (K-6), Puohala Elementary School 
(K-6), Kaneohe Elementary School (K- 6), King Intermediate (7-8), and Castle High School 
(9-12).  The University of Hawaii’s Windward Community College (WCC) campus provides 
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post-secondary education services. The public library serving the Kaneohe area is the 
Kaneohe Regional Library, which is part of the State of Hawaii Public Library System. 
 
Kailua:  DOE administers five public schools and one charter school within the Kailua area, 
including Aikahi Elementary School (K-6), Kailua Elementary School (K-6), Kainalu 
Elementary School (K-6), Lanikai Elementary PCS (K-6), Kailua Intermediate School (7-8), 
and Kalaheo High School (9-12).  The public library serving the Kailua area is the Kailua 
Public Library, which is part of the State of Hawaii Public Library System.   

3.12.5 Recreational Facilities 

Majority of the shoreline is occupied by private property, including residences, fishponds, 
yacht clubs, and military use areas.  Public access to Kaneohe Bay is provided by City and 
State parks, boat ramps, and a few small shoreline access points.  Kaneohe Beach Park is 
the only public access point in the southern portion of Kaneohe Bay.    
 
Public recreational facilities within the project vicinity include Kaneohe Beach Park, Kailua 
Neighborhood Park, and Aikahi Community Park.  These facilities are operated by the City 
Department of Parks and Recreation.   
 
In close proximity to the Kaneohe WWPTF, Bayview Golf Park, which includes the Bayview 
Golf Course, a Mini Putt course, a golf range, a golf shop, and a restaurant, is located at 45-
285 Kaneohe Bay Drive.  Access to the Kaneohe WWPTF is provided through a City access 
road through the Bayview Golf Park.    
 
Recreational activities, such as paddling, sailing, speed boating and water-skiing, jet-skiing, 
and fishing, occur along the coast and in the waters of Kaneohe Bay.  The nearest public 
boating facility is Heeia Kea Harbor, which is located approximately 3.0 miles northwest of 
Kaneohe WWPTF.  Heeia Kai Harbor is the primary boat launching access for Kaneohe Bay.  
Fishing, recreational, and commercial boats are all launched from Heeia Kai Harbor.  The 
Kokokahi YWCA, with permission from the property owner, is also used for launching small 
boats.  The State’s Kaneohe Bay Offshore Mooring Areas (moorings allocated by permit) and 
the private Kaneohe Yacht Club are located within the immediate vicinity of the existing 42-
inch Force Main No. 1 alignment. 
 
Kaneohe Bay falls within the Windward Oahu Ocean Recreation Management Area.  Further 
discussion on the Windward Oahu Recreation Management Area is provided in Chapter 5. 
 

Impacts and Mitigation Measures 
 
Short-term, construction-related impacts to recreational facilities are anticipated at the 
Kaneohe WWPTF.  Construction vehicles and equipment and commuting construction 
workers will have to access the Kaneohe WWPTF through the City access road 
through Bayview Golf Course.   
 
No significant impacts on recreational activities occurring in Kaneohe Bay are 
anticipated since no over-water structures, floating pipes, or other obstructions would 
be on the surface of the bay.  Recreational activities may be impacted if the 
contingency or emergency measures that involve work in the waters of Kaneohe Bay 
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are necessary (e.g. removal of the cutter head if the steel sleeve is installed by 
microtunneling, or emergency or contingency access to remove obstructions, access 
equipment and align drill headsexcavated material from the proposed hybrid tunnel) 
and result in adverse water quality in the vicinity of the activity from silt(e.g. silt, 
sewage) in bay waters near the Kaneohe WWPTF and the Kailua Regional WWTP.   
 
During construction of the proposed improvements, storm runoff may carry increased 
amounts of sediment into the storm drain system and streams due to erosion from 
exposed soils.  This could potentially impact the water quality of recreational coastal 
waters in the area.  Potential water quality impacts during construction of the proposed 
facility improvements will be mitigated by adherence to State of Hawaii and City and 
County of Honolulu water quality regulations governing grading, excavation and 
stockpiling.   
 
For dewatering that may be required during excavation and construction of the 
proposed improvements, an NPDES General Permit for Construction Activity 
Dewatering will be required for discharging dewatering effluent into City drainage 
systems and waters of the United States.  The permit will require a Best Management 
Practices (BMP) plan, erosion control plan and water quality monitoring plan. 
 
The proposed improvements will have beneficial long-term water quality impacts on 
recreational coastal waters.  The proposed improvements to provide supplemental or 
alternative conveyance of wastewater from the Kaneohe WWPTF to the Kailua 
Regional WWTP will prevent spillage from the existing Force Main No. 1, should it fail.  
In addition, wastewater storage capabilities in either alternative will allow peak flows to 
be captured, thereby minimizing the probability of spills and bypasses to the coastal 
waters during rain storms and enable flows that would otherwise potentially be sewer 
overflows to be treated to a secondary level and eventually discharged through the 
Mokapu Outfall.   
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4. INDIRECT AND CUMULATIVE IMPACTS 

4.1. Indirect Impacts 

Indirect or secondary effects are described as those effects caused by a project but occur 
later in time or farther removed in distance than direct impacts but are still reasonably 
foreseeable.  Such effects may include impacts on environmental resources or public 
facilities that occur as a result of the project’s influence on land use.   

The proposed project is not expected to have secondary impacts on resident population or 
land use and settlement patterns.  Changes to land use patterns and future development in 
the Koolaupoko District, which includes the service area, are administered by the City and 
County of Honolulu Planning Department through its Koolaupoko Sustainable Communities 
Plan.  Notably, the proposed project alternatives are intended to accommodate the projected 
population of the service area, as well as to address peak flows generated by infiltration and 
inflow during wet-weather conditions.  As such, the proposed project is not a population 
generator, nor is the project anticipated to induce population growth.  Notably, both the 
American Community Survey population data (as discussed in Section 3.5.1) and the 
Koolaupoko Sustainable Communities Plan project a slight decrease in the actual population 
of the service area. 

Without a significant impact on population growth, this project would not have significant 
secondary impacts on other infrastructure or governmental facilities and services.  Thus, the 
project is not anticipated to indirectly increase demand for transportation, water or solid 
waste disposal that would necessitate additional long-term infrastructure improvements.  
Likewise, the project would not have a significant indirect impact on public facilities such as 
schools, medical facilities, and recreational facilities.  Coordination with government 
agencies and utility companies will continue during the preparation of design plans to 
address any direct impacts on roadway and other infrastructure facilities.     

Creation of short-term construction jobs may induce in-migrating of workers to the island to 
temporarily fill these positions, however, it is not anticipated that a significant number of 
these workers will become permanent residents on the island or in the Koolaupoko District.  
It is anticipated that qualified local contractors on or within the State of Hawaii would be 
used for the project’s construction.  Therefore, construction of the project should not 
contribute to significant secondary impacts associated with in-migration of workers from 
outside of the State.   

4.2. Cumulative Impacts 

Cumulative impacts are typically defined as the effects on the environment which result from 
the incremental impact of a project when added to past, present, and reasonably 
foreseeable future actions.  The estimation of future impacts is important for cumulative 
impact analysis.  However, the focus must be on “reasonably foreseeable” actions which are 
those that are likely to occur or probable, rather than those that are merely possible or 
subject to speculation.  The prediction of reasonably foreseeable impacts thus requires 
judgment based on information obtained from reliable sources such as adopted plans and 
similar documents.   
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Short-Term Cumulative Impacts 

Cumulative short-term impacts would be associated with construction activities that may 
occur concurrently with other construction projects in the immediate vicinity.  While no such 
overlap of construction activity is foreseeable at this time, it could contribute to increased 
temporary disruptions and nuisance effects such as noise, dust, and traffic delays.  
However, mitigation measures, as discussed in other sections of this document would 
reduce the intensity of any cumulative impacts.   

Long-Term Cumulative Impacts 

In terms of physical and biological resources, no significant long-term cumulative impacts at 
or within the vicinity of the alternative project sites are anticipated, such as on soils, 
topography, flora, fauna, marine life, natural hazards, noise, air quality and aesthetics.  
Appropriate mitigation measures were identified to address direct impacts, which would 
primarily be associated with short-term construction-related activities.   

In the vicinity of the Kaneohe WWPTF and, particularly, the Kailua Regional WWTP, the 
cumulative impact of the proposed project on odors will be positive.  The proposed 
alternatives will include odor control for all new facilities, such as the covered equalization 
facilities, the influent pump stations, and headworks for the force main alternative, as well as 
the new enclosed drop shaft and influent pump station for the gravity tunnel alternative.  
Also, in the long-term, regardless of which alternative is pursued, the proposed new 
headworks facility and dewatering building at the Kailua Regional WWTP will help to reduce 
odors.  The new headworks at the Kailua Regional WWTP would include construction of a 
new facility in an enclosed building with odor control.  The proposed dewatering building will 
be designed so that trucks receiving the dewatered sludge for transport will be able to drive 
into the building and the building access will be closed while the trucks are being loaded.  
This will significantly reduce odors generated by the loading operation.  The building will be 
equipped with odor control devices to prevent odorous gases from escaping.   

On an island-wide scale, the 2010 Consent Decree requires the City to implement a range 
of improvements to wastewater facilities on Oahu to prevent wastewater spills.  The 
proposed project is one of these improvements.  Cumulatively, these improvements will 
have and overall positive impact on the environment.  On the other hand, the cumulative 
cost of these improvements will be borne by the residents of Honolulu who are served by 
these wastewater systems.  The City estimates that sewer fees may increase three to five 
percent per year to cover costs for improvements that will be spread out up to 28 years into 
the future. 
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5. RELATIONSHIP TO PLANS, POLICIES, AND CONTROLS 

This section discusses State and City land use plans, policies and controls relating to the 
proposed project. 

5.1. Hawaii State Plan 

The Hawaii State Plan, Chapter 226, HRS, serves as a guide for goals, objectives, policies, 
and priorities for the State.  The Hawaii State Plan also provides a basis for determining 
priorities, allocating limited resources, and improving coordination of State and County Plans, 
policies, programs, projects, and regulatory activities.  It establishes a set of themes, goals, 
objectives, and policies that are meant to guide the State’s long-range growth and 
development activities.  The proposed project alternatives are consistent with the following 
applicable objectives and policies: 

Section 226-11 Objectives and policies for the physical environment – land based, 
shoreline, and marine resources.  

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

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

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

 
In the short-term, construction activities in either alternative 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 alternatives and associated improvements will have 
beneficial water quality impacts on recreational coastal waters.  Both proposed project 
alternatives, will reduce the probability and volume of spills and bypasses to coastal waters 
during extended periods of rainfall.    

 
Section 226-13 Objectives and policies for the physical environment – land, air, and 
water quality.  

(b)(3) Promote effective measures to achieve desired quality in Hawaii’s surface, 
ground, and coastal waters.  

(b)(4) Encourage actions to maintain or improve aural and air quality levels to 
enhance the health and well-being of Hawaii’s people.  

 
In the short-term, construction activities in either alternative will be subject to regulatory 
requirements that will mitigate or minimize potential impacts to surface, ground and coastal 
waters, as well as impacts to ambient noise levels and air quality.  In Alternative 1, transitory 
water quality impacts on coastal waters would result if in- and over-water work is required to 
dredge an access shaft into the seafloor of Kaneohe Bay to remove equipment, align drill 
heads or remove obstructions.  [Should contingency or emergency measures be required 
during construction of the force main beneath Kaneohe Bay in Alternative 1, transitory water 
quality impacts on coastal waters would result].  This would likely occur during the placement 
and removal of the steel pipes or sheet pilings required to isolate a water column within 
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which the sea floor would be excavated to reach any subsurface obstructions or equipment.  
[Such contingency activities will not be permitted in specifically identified sensitive areas of 
Kaneohe Bay where sea grass and coral reefs occur.  ] 

Should a frac-out occur during HDD operations in Alternative 1, non-toxic bentonite drilling 
mud and spoils from drilling operations could be released into coastal waters.  However, this 
transitory water quality impact would be minimized by ceasing operations and implementing 
BMPs such as silt curtains.  

In the long-term, the proposed project alternatives and associated improvements will have 
beneficial water quality impacts on surface, ground, and coastal waters in the project area.   

The purpose of both alternatives is to eliminate sole reliance on the existing force main to 
convey wastewater from the Kaneohe WWPTF to the Kailua Regional WWTP.  This will 
prevent potential wastewater spills should the existing force main fail.  Both alternatives also 
provide for storage of peak wet-weather inflow and infiltration in the collection system to 
prevent or minimize wastewater spills and bypasses of untreated wastewater to the ocean 
outfall during storms. 

In the long-term, the primary air quality concern associated with the proposed project 
alternatives will be potential odor nuisances.  The proposed alternatives will include odor 
control for all new facilities, such as the covered equalization facilities, an influent pump 
station, and headworks for the force main alternative, as well as the new enclosed drop shaft 
and influent pump station for the gravity tunnel alternative.   

Also, in the long-term, regardless of which alternative is pursued, the proposed new 
headworks facility and dewatering building at the Kailua Regional WWTP will help to reduce 
odors.  The new headworks at the Kailua Regional WWTP would include construction of a 
new facility in an enclosed building with odor control.  The proposed dewatering building will 
be designed so that trucks receiving the dewatered sludge for transport will be able to drive 
into the building and the building access will be closed while the trucks are being loaded.  
This will significantly reduce odors generated by the loading operation.  The building will be 
equipped with odor control devices to prevent odorous gases from escaping.   

Section 226-15 Objectives and policies for facility systems – solid and liquid wastes 

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

 
The capacity of the proposed alternatives is based on: (1) wastewater flows generated by the 
population in the service area, according to the City’s 2007 population forecasts for the 
Koolaupoko Sustainable Communities Plan; and (2) peak flow projections determined by the 
1999 Sewer Rehabilitation and Infiltration and Inflow Study (I/I Study).  Notably, both the 
2007 population forecasts for the Koolaupoko Sustainable Communities Plan and the 
American Community Survey population data (as discussed in Section 3.5.1) indicate a 
declining population in the service area.   

5.2. State Functional Plans 

In conjunction with the County General Plans, the State Functional Plans are the primary 
guideposts for implementing the Hawaii State Plan.  The Functional Plans delineate specific 
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strategies or policies and priority actions that need to be addressed in the short term.  The 
Plans guide implementation of State and County actions in the following areas: agriculture, 
conservation lands, education, employment, energy, health, higher education, historic 
preservation, housing, human services, recreation, tourism, transportation, and water 
resource development.  The proposed project alternatives are consistent with the following 
State Functional Plan objectives and policies: 

State Recreation Functional Plan 

Objective IV-B: Prevent Degradation of the Marine Environment 

Policy IV-B(1): Enhance water quality to provide high-quality ocean recreation 
opportunities.  

Implementing Action IV-B(1)a:  
Regularly monitor water quality at key ocean recreation sites.  

In the short-term, construction activities in either alternative will be subject to regulatory 
requirements that will mitigate or minimize potential water quality impacts to coastal waters.    
In Alternative 1, transitory water quality impacts on coastal waters would result if in- and 
over-water work is required to dredge an access shaft into the seafloor of Kaneohe Bay to 
remove equipment, align drill heads or remove obstructions.  [Should contingency or 
emergency measures be required during construction of the force main beneath Kaneohe 
Bay in Alternative 1, transitory water quality impacts on coastal water quality would result.]  
This would likely occur during the placement and removal of steel pipes or sheet pilings 
required to isolate a water column within which the sea floor would be excavated to reach 
any subsurface obstructions or equipment.   

Should a frac-out occur during HDD operations in Alternative 1, non-toxic bentonite drilling 
mud and spoils from drilling operations could be released into coastal waters.  However, this 
transitory water quality impact and its potential impacts on marine life and ecosystems would 
be minimized by ceasing operations and implementing BMPs such as silt curtains.   

In the long-term, the proposed project alternatives and associated improvements will have 
beneficial water quality impacts on coastal waters in the project area.  The purpose of both 
alternatives is to eliminate sole reliance on the existing force main to convey wastewater 
from the Kaneohe WWPTF to the Kailua Regional WWTP.  This will prevent potential 
wastewater spills should the existing force main fail.  Both alternatives also provide for 
storage of peak wet-weather inflow and infiltration in the collection system to prevent or 
minimize wastewater spills and bypasses of untreated wastewater to the ocean outfall during 
storms. 

The proposed improvements would not cause a significant change in the ambient coastal 
water quality condition, which under normal circumstances meets State Water Quality 
Standards.  

As part of the NDPES permit under which the Kailua Regional WWTP operates, the City is 
required to regularly monitor shoreline, nearshore and offshore stations to ensure that 
nutrient levels do not exceed State water quality standards.  
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Historic Preservation: 

Objective B: Protection of Historic Properties 

Policy B.2. Establish and make available a variety of mechanisms to better protect 
historic properties.  

Objective C: Management and Treatment of Historic Properties 

Policy C.3. Explore innovative means to better manage historic properties. 
Policy C.4. Encourage proper preservation techniques. 
 

An archaeological literature review and field investigation was conducted for both proposed 
alternatives.  

At the Kaneohe WWPTF, no significant short- or long-term impacts to historic or 
archaeological resources are anticipated as a result of the construction and operation of the 
proposed alternatives.  A program of pre-construction archaeological inventory survey 
subsurface testing is recommended in consultation with SHPD based on project plans and 
scoped to address the specific locations of planned excavations.  Based on the findings of 
the archaeological testing and consultation with SHPD, monitoring will be conducted during 
construction-related subsurface excavations within Kaneohe WWPTF.   

At the Kailua Regional WWTP, no significant short- or long-term impacts to historic or 
archaeological resources are anticipated as a result of the construction and operation of 
proposed improvements.  Jaucas sand is present within a very small area in the vicinity of 
the Kailua Regional WWTP administration building in the northeastern portion of the WWTP 
property.  Human burials have been found throughout the Hawaiian Islands within Jaucas 
sand deposits.  If any subsurface disturbance is planned for this area, a program of 
archaeological inventory survey subsurface testing is recommended in consultation with 
SHPD.   

No significant short- or long-term impacts to historic or archaeological resources are 
anticipated as a result of the construction and operation of the Force Main No. 2 alternative.  
Preconstruction subsurface testing shall be undertaken if the underbay force main project is 
selected for implementation.  The force main will be installed at least 20 feet below the sea 
floor of Kaneohe Bay via directional drilling or tunneling.  Therefore, it is unlikely that 
construction will have any impact on historic or archaeological resources in the project area.   

No significant short- or long-term impacts are anticipated as a result of the construction and 
operation of the gravity tunnel alternative since the construction of the gravity tunnel would 
occur at depths greater than 45 feet (13.7 m).  Therefore, adverse impacts on historic or 
archaeological resources within the project area are not anticipated.  No further monitoring 
work is recommended for the proposed tunnel access shaft location based on geotechnical 
testing results that show basalt extending from 61 cm (2 feet) below the surface  to 98 
meters below the surface (320.5 feet).  However, if a new location for the proposed tunnel 
access shaft is identified, additional literature review and field inspection is recommended.  

Should any significant historic or archaeological resources be found during construction 
activities, all work shall cease within the immediate area and SHPD shall be notified 
immediately. 
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State Water Resources Development Functional Plan: 

Objective: Maintain the Long-Term Availability of Freshwater Supplies, Giving 
Consideration to the Accommodation of Important Environmental Values. 

Policy B (1). Promote sound watershed and aquifer management practices.  
Policy B (2). Manage surface drainage areas and ground water aquifers to prevent 

contamination of sources of water supply.  
Policy B (3). Seek a balance among development and environmental values in the 

planning, evaluation, permitting, and construction of water resources 
projects.  

In the short-term, construction activities in either alternative will be subject to regulatory 
requirements that will mitigate or minimize potential water quality impacts to groundwater and 
surface water resources. 

In the long-term, the proposed project alternatives and associated improvements will have 
beneficial water quality impacts on groundwater by reducing the potential for wastewater 
spills which could percolate into the groundwater or flow to surface water bodies.   

The purpose of both alternatives is to eliminate sole reliance on the existing force main to 
convey wastewater from the Kaneohe WWPTF to the Kailua Regional WWTP.  This will 
prevent potential wastewater spills should the existing force main fail.  Both alternatives also 
provide for storage of peak wet-weather inflow and infiltration in the collection system to 
prevent or minimize wastewater spills and bypasses of untreated wastewater to the ocean 
outfall during storms. 

In Alternative 2, the gravity tunnel will traverse designated aquifers.  Although it will lie below 
sea level, it is uncertain if the groundwater that may be encountered will be fresh or brackish.  
In any event, should there be any damage to the pipe carrying the wastewater, the pressure 
from the groundwater will cause infiltration into the tunnel, as opposed to the exfiltration of 
wastewater out of the tunnel and into groundwater bodies.     

5.3. State Land Use District 

The State Land Use Law, Chapter 205, Hawaii Revised Statutes (HRS), is intended to 
preserve, protect and encourage the development of lands in the State for uses which are 
best suited to the public health and welfare for Hawaii’s people.  All lands in the State are 
classified into four land use districts by the State Land Use Commission: Urban, Agricultural, 
Conservation, and Rural.   

Two land use districts are found in the planning area: Urban and Conservation (see Figure 
5-1).  Conservation lands are the most prevalent, encompassing the Oneawa Hills bordering 
Kaneohe and Kailua and Kaneohe Bay.  Urban lands comprise the remainder of the 
proposed project area, encompassing both the existing Kaneohe WWPTF and Kailua 
Regional WWTP sites.  The proposed project alternatives, as well as additional 
improvements, are consistent with the respective Urban and Conservation District 
classifications. 

Within the Conservation District, there are five subzones as follows: Protective (P), Limited 
(L), Resource (R), General (G), and Special Subzone (SS).  Excluding the Special Subzone, 
the four remaining subzones are arranged in a hierarchy of environmental sensitivity, ranging 
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from the most environmentally sensitive (Protective) to the least sensitive (General).  The 
objective of these subzones is to protect valuable resources in designated areas such as 
restricted watersheds, marine, plant, wildlife sanctuaries, significant historic, archaeological, 
geological, volcanological features and sites, and other designated unique areas.  The routes 
of the proposed project alternatives traverse beneath the Resource, General, and Protective 
subzones (see Figure 5-2). 

The Alternative 1 Force Main No. 2 route traverses beneath Kaneohe Bay, which is mostly 
located in the Resource (R) subzone, but is also located in the General (G) and Protective 
(P) subzones of the Conservation District.  The proposed improvements associated with this 
alternative would be subject to a CDUA pursuant to the State DLNR Administrative Rules, 
Title 13, Chapter 5 for lands designated in the Conservation District.   

Alternative 2 Gravity Tunnel is located in the General (G) subzone of the Conservation 
District.  The proposed improvements associated with this alternative would also be subject 
to a CDUA. 

5.4. Coastal Zone Management Program 

Hawaii’s Coastal Zone Management (CZM) Program, established pursuant to Chapter 205A, 
HRS, as amended, is administered by the State Office of Planning (OP) and provides for the 
beneficial use, protection and development of the State’s coastal zone.  The objectives and 
policies of the Hawaii CZM Program encompass broad concerns such as impact on 
recreational resources, historic and archaeological resources, coastal scenic resources and 
open space, coastal ecosystems, coastal hazards, and the management of development.  
The applicability of the CZM objectives and policies to the proposed project alternatives are 
as follows: 

(1) Recreational Resources 

Objective: 
(A) Provide coastal recreational opportunities accessible to the public.  

Policies 
(A) Improve coordination and funding of coastal recreational planning and 

management; and  

(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;  
(ii) Requiring replacement of coastal resources having significant recreational 

value, including but not limited to surfing sites, fishponds, and sand 
beaches, when such resources will be unavoidably damaged by 
development; or requiring reasonable monetary compensation to the state 
for recreation when replacement is not feasible or desirable; 

(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;  
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(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; 

(vi) Adopting water quality standards and regulating point and nonpoint 
sources of pollution to protect, and where feasible, restore the recreational 
value of coastal waters;  

(vii) Developing new shoreline recreational opportunities, where appropriate, 
such as artificial lagoons, artificial beaches, and artificial reefs for surfing 
and fishing; and  

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

 
In the short-term, construction activities in either alternative will be subject to regulatory 
requirements that will mitigate or minimize potential water quality impacts to coastal waters, 
which are used for recreation in Kaneohe Bay.  In Alternative 1, temporary interference with 
recreational boating would result if in- and over-water work is required to dredge an access 
shaft into the seafloor of Kaneohe Bay to remove equipment, align drill heads or remove 
obstructions.  [In Alternative 1, the force main beneath Kaneohe Bay could temporarily 
interfere with recreational boating in the event of a contingency or emergency during which 
the bay bottom would need to be excavated to access blockages or equipment.]  Watercraft 
would be used to install pipes or sheet piles to isolate water columns and to access the 
obstruction or equipment.   

In the long-term, the proposed project alternatives and associated improvements will have 
beneficial water quality impacts on coastal waters in the project area, including Kaneohe 
Bay, which is used for a variety of water recreation.  The purpose of both alternatives is to 
eliminate sole reliance on the existing force main to convey wastewater from the Kaneohe 
WWPTF to the Kailua Regional WWTP.  This will prevent potential wastewater spills should 
the existing force main fail.  Both alternatives also provide for storage of peak wet-weather 
inflow and infiltration in the collection system to prevent or minimize wastewater spills and 
bypasses of untreated wastewater to the ocean outfall during storms.  

(2) Historic Resources 

Objective: 
(A) 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.  

An archaeological literature review and field investigation was conducted for both proposed 
alternatives.  
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At the Kaneohe WWPTF, no significant impacts to historic or archaeological resources are 
anticipated as a result of the proposed alternatives.  A program of pre-construction 
archaeological inventory survey subsurface testing is recommended in consultation with 
SHPD based on project plans and scoped to address the specific locations of planned 
excavations.  Based on the findings of the archaeological testing and in consultation with 
SHPD, monitoring will be conducted during construction-related subsurface excavations 
within the Kaneohe WWPTF.   

At the Kailua Regional WWTP, no significant impacts to historic or archaeological resources 
are anticipated as a result of the proposed improvements.  Jaucas sand is present within a 
very small area in the vicinity of the Kailua Regional WWTP administration building in the 
northeastern portion of the WWTP.  Human burials have been found throughout the 
Hawaiian Islands within Jaucas sand deposits.  If any subsurface disturbance is planned for 
this area, a program of archaeological inventory survey subsurface testing is recommended 
in consultation with SHPD.   

No significant impacts to historic or archaeological resources are anticipated as a result of 
Alternative 1 Force Main No. 2.  Preconstruction subsurface testing shall be undertaken if the 
underbay force main project is selected for implementation.  The force main will be installed 
at least 20 feet below the sea floor of Kaneohe Bay via directional drilling or tunneling.  
Therefore, it is unlikely that construction will have any impact on historic or archaeological 
resources in the project area.   

No significant impacts are anticipated as a result of Alternative 2 Gravity Tunnel since the 
construction of the gravity tunnel would occur at depths greater than 45 feet (13.7 m).  
Therefore, adverse impacts on historic or archaeological resources within the project area 
are not anticipated.  No further work is recommended for the proposed tunnel access shaft 
location based on geotechnical testing results indicating the presence of basalt extending 
from 61 cm (2 feet) below the surface to 98 meters (320.5 feet) below the surface.  However, 
if a new location for the proposed tunnel access shaft is identified, additional literature review 
and field inspection is recommended.  

Should any significant historic or archaeological resources be found during construction 
activities, all work shall cease within the immediate area and SHPD shall be notified 
immediately. 

(3) Scenic and Open Space Resources 

Objective: 
(A) 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;  

(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.  
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In the short-term, sound attenuation measures, including temporary walls and enclosures, 
are recommended to mitigate short-term construction-related noise impacts.  A temporary 
noise wall will be constructed in conjunction with Alternative 1, however, the height and 
location are yet to be determined.  In Alternative 2, a noise wall is also proposed at the 
Kailua Regional WWTP to mitigate noise impacts during construction of the tunnel access 
shaft.  The wall will measure approximately 20 feet high by approximately 1,000 feet long 
and will surround the proposed drop shaft and nearby construction staging area.  The noise 
wall will be removed following construction. 

In the long-term, since the proposed facility improvements at the existing WWTP, WWPTF 
and pump station sites will be similar in visual character to those of the existing facilities, the 
change in views from public places will be of an intensification of the existing use.  The 
proposed equalization facilities associated with Alternative 1, if pursued, would significantly 
intensify the visual character of the Kaneohe WWPTF because of its size and location on 
currently undeveloped land within the property.  Existing trees surrounding the site would 
help to obstruct views of the facility.  The smaller equalization facility at the Kailua Regional 
WWTP would be partially buried, resulting in a low profile.    

(4) Coastal Ecosystems 

Objective: 
(A) Protect valuable coastal ecosystems, including reefs, from disruption and 

minimize adverse impacts on all coastal ecosystems.   

Policies: 
(A) Protect valuable coastal ecosystems, including reefs, from disruption and 

minimize adverse impacts on all coastal ecosystems; 
(B) Improve the technical basis for natural resource management;  
(C) Preserve valuable coastal ecosystems, including reefs, of significant biological 

or economic importance; 
(D) Minimize disruption or degradation of coastal water ecosystems by effective 

regulation of stream diversions, channelization, and similar land and water uses, 
recognizing competing water needs;  

(E) Promote water quantity and quality planning and management practices that 
reflect the tolerance of fresh water and marine ecosystems and maintain and 
enhance water quality through the development and implementation of point 
and nonpoint source water pollution control measures.  

In Alternative 1, the force main beneath Kaneohe Bay will traverse well below the bottom of 
Kaneohe bay. Consequently, there will be no direct impact on marine life and ecosystems. 
However, transitory water quality impacts on coastal waters would result in Alternative 1 if in- 
and over-water work is required to dredge an access shaft into the seafloor of Kaneohe Bay 
to remove equipment, align drill heads or remove obstructions.  [should contingency or 
emergency activities be required during construction, transitory water quality impacts on 
coastal water quality could result with potential impacts on marine life and ecosystems.]  This 
would likely occur during the placement and removal of steel pipes or sheet piling required to 
isolate a water column within which the sea floor would be excavated to reach any 
subsurface obstructions or equipment.  Such contingency activities will not be permitted in 
specifically identified sensitive areas of Kaneohe Bay where sea grass and coral reefs occur.   
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Should a frac-out occur during HDD operations in Alternative 1, non-toxic bentonite drilling 
mud and spoils from drilling operations could be released into coastal waters.  However, this 
transitory water quality impact and its potential impacts on marine life and ecosystems would 
be minimized by ceasing operations and implementing BMPs such as silt curtains.  

In the long-term, the proposed project alternatives and associated improvements will have 
beneficial water quality impacts on coastal waters in the project area, including Kaneohe Bay 
and Kailua Bay. The purpose of both alternatives is to eliminate sole reliance on the existing 
force main to convey wastewater from the Kaneohe WWPTF to the Kailua Regional WWTP.  
This will prevent potential wastewater spills should the existing force main fail.  Both 
alternatives also provide for storage of peak wet-weather inflow and infiltration in the 
collection system to prevent or minimize wastewater spills and bypasses of untreated 
wastewater to the ocean outfall during storms.   

(6) Coastal Hazards 

Objectives: 
(A) 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;  
(C) Ensure that developments comply with requirements of the Federal Flood 

Insurance Program; and 
(D) Prevent coastal flooding from inland projects. 
 

In the long-term, the proposed improvements will have beneficial impacts by providing 
facilities to accommodate and contain infiltration and inflow to the wastewater system.  Both 
alternatives will mitigate any potential for operational disruptions or wastewater spills during 
heavy rainfall events.  The improvements will prevent localized flooding and contamination of 
runoff with untreated sewage from system overflows by providing adequate capacity to 
collect excess rainwater that enters wastewater collection lines. 

(8) Public Participation  

Objective: 
(A) Stimulate public awareness, education, and participation in coastal 

management.  
 
Policies: 
(A) Promote public involvement in coastal zone management processes;  
(B) Disseminate information on coastal management issues by means of 

educational materials, published reports, staff contact, and public workshops for 
persons and organizations concerned with coastal issues, developments, and 
government activities; and  

(C) Organize workshops, policy dialogues, and site-specific mediations to respond 
to coastal issues and conflicts. 
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Public and private entities have been provided multiple opportunities to comment on the 
proposed project alternatives, as discussed in Chapter 12 of this document.  Government 
agencies, community organizations, and other interested parties have been consulted 
through meetings and the Environmental Assessment/Environmental Impact Statement 
Preparation Notice (EISPN) comment process.  The public comment period for the Draft EIS 
[will] also provided an opportunity for further agency and public input. 

(10) Marine Resources 

Objective: 
(A) 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;  
(B) Coordinate the management of marine and coastal resources and activities to 

improve effectiveness and efficiency;  
(C) Assert and articulate the interests of the State as a partner with federal 

agencies in the sound management of ocean resources within the United States 
exclusive economic zone;  

(D) Promote research, study, and understanding of ocean processes, marine life, 
and other ocean resources in order to acquire and inventory information 
necessary to understand how ocean development activities relate to and impact 
upon ocean and coastal resources; and  

(E) Encourage research and development of new, innovative technologies for 
exploring, using, or protecting marine and coastal resources.  

 
In Alternative 1, the force main beneath Kaneohe Bay will traverse well below the bottom of 
Kaneohe Bay. Consequently, there will be no direct impact on marine resources. However, 
transitory water quality impacts on coastal waters would result in Alternative 1 if in- and over-
water work is required to dredge an access shaft into the seafloor of Kaneohe Bay to remove 
equipment, align drill heads or remove obstructions [However, should contingency or 
emergency measures be required during construction, transitory water quality impacts on 
coastal water quality would result in potential impacts to marine resources].  This would likely 
occur during the placement and removal of steel pipes or sheet pilings required to isolate a 
water column within which the sea floor would be excavated to reach any subsurface 
obstructions or equipment.  Such contingency activities will not be permitted in specifically 
identified sensitive areas of Kaneohe Bay where sea grass and coral reefs occur.   

Should a frac-out occur during HDD operations in Alternative 1, non-toxic bentonite drilling 
mud and spoils from drilling operations could be released into coastal waters.  However, this 
transitory water quality impact and its potential impacts on marine resources would be 
minimized by ceasing operations and implementing BMPs such as silt curtains.  

In the long-term, the proposed project alternatives and associated improvements will have 
beneficial water quality impacts on coastal waters in the project area, including Kaneohe 
Bay, which is used for a variety of water recreation.  The purpose of both alternatives is to 
eliminate sole reliance on the existing force main to convey wastewater from the Kaneohe 
WWPTF to the Kailua Regional WWTP.  This will prevent potential wastewater spills should 
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the existing force main fail.  Both alternatives also provide for storage of peak wet-weather 
inflow and infiltration in the collection system to prevent or minimize wastewater spills and 
bypasses of untreated wastewater to the ocean outfall during storms. 

5.5. Ocean Recreation Management Rules and Areas  

The purpose of the Ocean Recreation Management Rules and Areas, administered by the 
DLNR Division of Boating and Recreation, HAR Chapter 256 , is to reduce conflicts among 
ocean water users, especially in areas of high activity.  In Alternative 1, the proposed force 
main traverses a portion of the Windward Oahu Ocean Recreation Management Area.  This 
management area encompasses all waters from Kahana Bay to Makapuu Point.  Within this 
larger area, smaller areas are identified.  The proposed force main traverses through what is 
referred to as “Kaneohe Bay Waters”.  As the project’s particular route does not traverse 
through any restricted zones, the area of the Bay in which Alternative I traverses is subject to 
the following general restrictions: 

(b) Commercial ocean recreation activities shall be restricted within Kaneohe Bay 
waters as follows: 

(1) No commercial operator, holding a valid ocean recreational management area 
commercial use permit, shall operate a thrill craft, engage in water sledding or 
commercial high speed boating, or operate a motor vessel towing a person 
engage in water sledding during weekends and state or federal holiday.   

(2) All commercial ocean recreation activities in Kaneohe Bay waters are 
prohibited on Sunday, effective January 1, 1991.   

In the short-term, construction activities in either alternative will be subject to regulatory 
requirements that will mitigate or minimize potential water quality impacts to coastal waters, 
which are used for recreation in Kaneohe Bay.  In Alternative 1, navigational impacts to 
recreational activities may result from Alternative 1 if in- and over-water work is required to 
dredge an access shaft into the seafloor of Kaneohe Bay to remove equipment, aligh drill 
heads or remove obstructions.  [ the force main beneath Kaneohe Bay could temporarily 
interfere with recreational boating in the event of a contingency or emergency during which 
the bay bottom would need to be excavated to access blockages or equipment.]  Watercraft 
would be used to install pipes or sheet piles to isolate water columns as well as access the 
obstruction or equipment.   

In the long-term, the proposed project alternatives and associated improvements will have 
beneficial water quality impacts on coastal waters in the project area, including Kaneohe 
Bay, which is used for a variety of water recreation.  The purpose of both alternatives is to 
eliminate sole reliance on the existing force main to convey wastewater from the Kaneohe 
WWPTF to the Kailua Regional WWTP.  This will prevent potential wastewater spills should 
the existing force main fail.  Both alternatives also provide for storage of peak wet-weather 
inflow and infiltration in the collection system to prevent or minimize wastewater spills and 
bypasses of untreated wastewater to the ocean outfall during storms. 
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5.6. City and County of Honolulu General Plan 

The General Plan for the City and County of Honolulu, initially adopted in 1977, is a 
statement of the long-range social, economic, environmental, and design objectives for the 
general welfare and prosperity of the people of Oahu.  The Plan is also a statement of broad 
policies which facilitate the attainment of the objectives of the Plan.  Eleven subject areas 
provide the framework for the City’s expression of public policy concerning the needs of the 
people and functions of government.  These areas include population; economic activity; the 
natural environment; housing; transportation and utilities; energy; physical development and 
urban design; public safety, health and education; culture and recreation; and, government 
operations and fiscal management.  The relationship of the proposed project improvements 
to the relevant objectives and policies of the General Plan are as follows: 

III. Natural Environment 

Objective A:  To protect and preserve the natural environment. 

Policy 7:  Protect the natural environment from damaging levels of air, water, and 
noise pollution. 

In the short-term, construction activities in either alternative will be subject to regulatory 
requirements that will mitigate or minimize potential impacts to surface, ground and coastal 
waters, as well as impacts to ambient noise levels and air quality.  [Should contingency or 
emergency measures be required during construction of the force main beneath Kaneohe 
Bay i]In Alternative 1, transitory water quality impacts on coastal waters would result if in- 
and over-water work is required to dredge an access shaft into the seafloor of Kaneohe Bay 
to remove equipment, align drill heads or remove obstructions.  This would likely occur 
during the placement and removal of the steel pipes or sheet pilings required to isolate a 
water column within which the sea floor would be excavated to reach any subsurface 
obstructions or equipment.  Such [contingency] activities will not be permitted in specifically 
identified sensitive areas of Kaneohe Bay where sea grass and coral reefs occur. 

Should a frac-out occur during HDD operations in Alternative 1, non-toxic bentonite drilling 
mud and spoils from drilling operations could be released into coastal waters.  However, this 
transitory water quality impact would be minimized by ceasing operations and implementing 
BMPs such as silt curtains.  

In the long-term, the proposed project alternatives and associated improvements will have 
beneficial water quality impacts on surface, ground, and coastal waters in the project area.   

The purpose of both alternatives is to eliminate sole reliance on the existing force main to 
convey wastewater from the Kaneohe WWPTF to the Kailua Regional WWTP.  This will 
prevent potential wastewater spills should the existing force main fail.  Both alternatives also 
provide for storage of peak wet-weather inflow and infiltration in the collection system to 
prevent or minimize wastewater spills and bypasses of untreated wastewater to the ocean 
outfall during storms. 

In the long-term, the primary air quality concern associated with the proposed project 
alternatives will be potential odor nuisances.  The proposed alternatives will include odor 
control for all new facilities, such as covered equalization facilities, the influent pump station, 
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and headworks for the force main alternative, as well as the enclosed drop shaft and influent 
pump station for the gravity tunnel alternative.   

Also, in the long-term, regardless of which alternative is pursued, the proposed new 
headworks facility and dewatering building at the Kailua Regional WWTP will help to reduce 
odors.  The new headworks at the Kailua Regional WWTP would include construction of a 
new facility in an enclosed building with odor control.  The proposed new dewatering building 
will be designed so that trucks receiving the dewatered sludge for transport will be able to 
drive into the building, and the access can be closed while the trucks are being loaded.  This 
will significantly reduce odors generated by the loading operation.  The building will be 
equipped with odor control devices to prevent odorous gases from escaping.   

V. Transportation and Utilities 

Objective B:  To meet the needs of the people of Oahu 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. 

In the short-term, construction activities in either alternative will be subject to regulatory 
requirements that will mitigate or minimize potential water quality impacts to coastal waters.    
In Alternative 1, transitory water quality impacts on coastal waters would result if in- and 
over-water work is required to dredge an access shaft into the seafloor of Kaneohe Bay to 
remove equipment, align drill heads or remove obstructions.  [Should contingency or 
emergency measures be required during construction of the force main beneath Kaneohe 
Bay in Alternative 1, transitory water quality impacts on coastal water quality would result.]  
This would likely occur during the placement and removal of steel pipes or sheet pilings 
required to isolate a water column within which the sea floor would be excavated to reach 
any obstructions or equipment   

Should a frac-out occur during HDD operations in Alternative 1, non-toxic bentonite drilling 
mud and spoils from drilling operations could be released into coastal waters.  However, this 
transitory water quality impact would be minimized by ceasing operations and implementing 
BMPs such as silt curtains.  

In the long-term, the proposed project alternatives and associated improvements will have 
beneficial water quality impacts on coastal waters in the project area.  The purpose of both 
alternatives is to eliminate sole reliance on the existing force main to convey wastewater 
from the Kaneohe WWPTF to the Kailua Regional WWTP.  This will prevent potential 
wastewater spills should the existing force main fail.  Both alternatives also provide for 
storage of peak wet-weather inflow and infiltration in the collection system to prevent or 
minimize wastewater spills and bypasses of untreated wastewater to the ocean outfall during 
storms. 

Objective C:  To maintain a high level of service for all utilities. 

Policy 1:  Maintain existing utility systems in order to avoid major breakdowns. 
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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.   

The purpose of both alternatives is to eliminate sole reliance on the existing force main to 
convey wastewater from the Kaneohe WWPTF to the Kailua Regional WWTP.  This will 
prevent potential wastewater spills should the existing force main fail.  Both alternatives also 
provide for storage of peak wet-weather inflow and infiltration in the collection system to 
prevent or minimize wastewater spills and bypasses of untreated wastewater to the ocean 
outfall during storms. 

The proposed project alternatives are designed to accommodate the existing service area 
and to address the current infiltration and inflow problems.  As the proposed project is not a 
population generator, the project is not anticipated to induce population growth.  Likewise, 
both the American Community Survey population data (as discussed in Section 3.5.1) as well 
as data from the Koolaupoko Sustainable Communities Plan depict a decrease in the actual 
population of the service.   

5.7. Koolaupoko Sustainable Communities Plan 

The Koolaupoko Sustainable Communities Plan has been prepared in accordance with the 
Charter-prescribed requirements for development plans and is to be accorded force and 
effect as such for all Charter- and ordinance-prescribed purposes. It is one of eight 
community-oriented plans intended to help guide public policy, investment, and decision-
making through the 2020 planning horizon. Each of these eight plans address one of eight 
geographic planning regions on Oahu, responding to the specific conditions and community 
values of each region.  
 
Two of the eight planning regions, Ewa and the Primary Urban Center, are the areas to 
which major growth in population and economic activity will be directed over the next 
20 years and beyond. The plans for these regions continue to be titled "Development Plans," 
and will serve as the policy guides for the development decisions and actions required to 
support that growth. The remaining six planning regions, including Koolaupoko, are 
envisioned to remain relatively stable. The plans for those regions have been titled 
"Sustainable Communities Plans" and are focused on serving as policy guides for public 
actions in support of that goal. The vision statement and supporting provisions of the 
Koolaupoko Sustainable Communities Plan are oriented toward maintaining and enhancing 
the region's ability to sustain its unique character and lifestyle.   
 
The Koolaupoko Sustainable Communities Plan sets forth general policies and principles for 
public facilities and infrastructure in the region.  The general policies and principles for 
wastewater treatment are as follows: 

 
4.3.3 General Policies 
 

• Direct all wastewater produced within the Urban Community Boundary and Rural 
Community Boundary to municipal or military sewer service systems. 
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• Treat and recycle, where feasible, wastewater effluent as a water conservation 
measure. 
 

• Delay further sewer connections in Kailua, Kaneohe and Kahaluu, except for 
areas with existing cesspools or septic tanks that need to be sewered for public 
health reasons, until flow equalization/wet weather surge protection has been 
provided for the Kailua Regional WWTP, as outlined in the Preferred Alternative 
of the Kailua-Kaneohe-Kahaluu Facilities Plan (Final Plan, September 1998). 
 

• Mitigate visual, noise, and odor impacts associated with wastewater collection 
and treatment systems, especially when they are located adjacent to residential 
designated areas. 

 
4.3.4 Planning Principles and Guidelines 
 

Recycling of Wastewater Effluent.  Encourage or require, as feasible and 
appropriate, the use of recycled water from the WWTP as a source for irrigating golf 
courses and other uses compatible with the State's rules and guidelines for the 
treatment and use of recycled water. 

 
Use of Buffer Zones and Landscape Elements.  Adequate horizontal separations 
and landscape elements (e.g. berms and windrows) should be provided between 
wastewater facilities and adjacent residential designated areas. In order to mitigate 
negative impacts of the wastewater treatment plant, site-specific studies should be 
conducted to determine the width of the buffer zone and specific types of landscaping 
elements to use. 

 
In general, the proposed project alternatives are consistent with the Koolaupoko Sustainable 
Communities Plan as their respective capacity is based on the City’s 2007 population 
forecasts prepared for the Plan.  Their capacities are also based on accommodating peak 
flows projected by the 1999 Sewer Rehabilitation and Infiltration and Inflow Study (I/I Study). 
The I/I Study was prepared after the 1998 Kailua-Kaneohe-Kahaluu Facilities Plan, and 
developed I/I rates for each wastewater service basin to establish design flows throughout 
the region. 
 
As previously noted, the City is updating the 1999 I/I Plan, which is likely to lower peak 
design flows.  If such a reduction is determined, the size of the equalization facilities would 
be reduced and the need for an equalization facility at the Kailua Regional WWTP may be 
eliminated.  

Alternative No. 2, Gravity Tunnel, does not provide for equalization facilities, but it does allow 
for in-pipe storage of wastewater.  The updated peak design flows will not likely affect the 
storage capacity of the gravity tunnel, as its diameter is based on a recommended minimum 
for a tunnel of its length.  Its storage capacity will accommodate the previous peak design 
flows, as well as the anticipated lower peak design flows in the updated I/I Plan. 

The proposed project alternatives will mitigate visual, noise, and odor impacts associated 
with the proposed improvements.   
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In the long-term, no significant increase in noise levels are expected from the operation of 
the proposed project alternatives. 

In the long-term, since the proposed facility improvements at the existing WWTP, WWPTF 
and pump station sites will be similar in visual character to those of the existing facilities, the 
change in views from public places will be of an intensification of the existing use.  The 
proposed equalization facilities associated with Alternative 1, if pursued, would significantly 
intensify the visual character of the Kaneohe WWPTF because of its size and location on 
currently undeveloped land within the property.  Existing trees surrounding the site would 
help to obstruct views of the facility.  The smaller equalization facility at the Kailua Regional 
WWTP would be partially buried, resulting in a low profile.    

In the long-term, the primary air quality concern associated with the proposed project 
alternatives will be potential odor nuisances.  The proposed alternatives will include odor 
control for all new facilities, such as covered equalization facilities, an  influent pump station, 
and headworks for the force main alternative, as well as the enclosed drop shaft and influent 
pump station for the gravity tunnel alternative.   

Also, in the long-term, regardless of which alternative is pursued, the proposed new 
headworks facility and dewatering building at the Kailua Regional WWTP will help to reduce 
odors.  The new headworks at the Kailua Regional WWTP would include construction of a 
new facility in an enclosed building with odor control.  The proposed new dewatering building 
will be designed so that trucks receiving the dewatered sludge for transport will be able to 
drive into the building, and the access can be closed while the trucks are being loaded.  This 
will significantly reduce odors generated by the loading operation.  The building will be 
equipped with odor control devices to prevent odorous gases from escaping.   

5.8. Public Infrastructure Map 

The Public Infrastructure Maps (PIM) show the symbols of certain major public infrastructure, 
such as roads, wastewater, and drinking water facilities, as defined in the PIM ordinance, 
Revised Ordinances of Honolulu, Section 4-8.  

These symbols are required to be shown on the PIM prior to the appropriation of land 
acquisition or construction funds in the City’s budget and the infrastructure must be 
consistent with the General Plan and the Development Plans and/or Sustainable 
Communities Plans.  They represent long-term future improvements and more immediate 
priority projects of importance.  These projects, when included in the Capital Improvement 
Program and Budget, provide an opportunity to carry out the intent of City plans and policies, 
shape the communities we live in, and meet the many needs of its people.   

The PIMs follow the boundaries of the eight Development Plan and/or Sustainable 
Communities Plan areas on Oahu.  The project is located within the Koolaupoko PIM.  

The Koolaupoko PIM depicts a STP/M symbol at the Kailua Regional WWTP, which 
indicates modification of an existing sewage treatment plant.  There is no symbol at the 
Kaneohe WWPTF.  In Alternative 1 Force Main No. 2, the supplemental force main would 
utilize the existing pump station, which will also continue to be used for the Force Main No. 1, 
the existing force main.  This is because only one of the two force mains would be used at 
any time.   Since a new pump station would not be constructed at the Kaneohe WWPTF, a 
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new facility modification symbol may not be required.  On the other hand, future construction 
of the equalization facilities[y and, possibly, construction of a segment of Force Main No. 2] 
would require a facility modification symbol. 

In Alternative 2, the gravity tunnel would include the construction of a drop shaft and a 
section of the gravity tunnel at the Kaneohe WWPTF.  This would allow the decommissioning 
of the existing pump station. [, which] None of these proposed improvements would not 
require a facility modification symbol.  On the other hand, construction of drop shaft and a 
section of gravity tunnel at the Kaneohe WWPTF may require a facility modification symbol. 

The proposed improvements at the Kailua Regional WWTP in both Alternatives 1 and 2 
should be allowed with the current facilities modification symbol. 

5.9. City and County of Honolulu Zoning 

The City’s Land Use Ordinance (LUO) regulates land use in accordance with adopted land 
use policies, including the Oahu General Plan and the Development Plans.  The provisions 
are also referred to as the zoning ordinance.  The LUO presents permitted uses and 
structures, development standards, and height controls for each zoning district.  Zoning 
designations are shown on the zoning maps for the City. 

The zoning designations for the existing and proposed wastewater facilities in the planning 
area are shown in Figure 5-3. According to the City DPP, wastewater facilities are permitted 
uses in all zoning districts; however, if the proposed facility exceeds the affected district’s 
development standards (i.e., height, setbacks, etc.), a Waiver of Requirements would need 
to be obtained from the City Department of Planning and Permitting (DPP).  

The project lies within several zoning districts, including P-1 Restricted Preservation District; 
P-2 General Preservation; R-5, R-7.5 and R-10 Residential Districts; and I-2 Intensive 
Industrial District (see Figure 5-3).   

Under the LUO, all uses, structures and development standards within lands zoned P-1 
Restricted Preservation District shall be governed by the appropriate State agencies.  In 
Alternative 1, the force main beneath the seafloor of Kaneohe Bay traverses beneath land 
designated P-1, which is located adjacent to and makai of the Kaneohe WWPTF.  Lands 
designated P-1 are in the State Conservation District and are administered by the DLNR 
Office of Conservation and Coastal Lands.  This section of the force main, as well as the 
portion underlying Kaneohe Bay which is also in the Conservation District, will require a 
Conservation District Use Permit.  In Alternative 2, most of the gravity tunnel traverses 
Oneawa Hills, which is in the State Conservation District and will, likewise, require a 
Conservation District Use Permit processed by the Office of Conservation and Coastal Lands 
and approved by the State Board of Land and Natural Resources. 

5.10. Special Management Area 

The Coastal Zone Management Act contains the general objectives and policies upon which 
all counties within the State have structured specific legislation which created Special 
Management Areas (SMA).  Any “development” within the SMA requires a SMA Use Permit, 
which is administered by the DPP pursuant to Ordinance No. 84-4, 85-105.  Approval of a 
SMA Use Permit is granted by the Honolulu City Council. 
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 According to Chapter 205A-22, Hawaii Revised Statutes, “development” means any of the 
uses, activities or operations on land or in or under water within the SMA.  “Development” 
does not include repair and maintenance of underground utility lines and minor appurtenant 
structures such as sewer pump stations; repair, maintenance or interior alterations to existing 
structures; and, installation of underground utility lines and appurtenant aboveground fixtures 
less than four feet in height along existing corridors.  

Portions of the project alternatives that lie within the boundary of the SMA are shown in 
Figure 5-4.  This includes the entire Kaneohe WWPTF.  In Alternative 1, the force main 
traverses beneath the SMA area from the Kaneohe WWPTF to the shoreline of Kaneohe Bay 
and, on the Kailua side, between the shoreline of Kaneohe Bay to, but not including, the 
Kailua Regional WWTP.  In Alternative 2, the gravity tunnel traverses beneath the SMA from 
the Kaneohe WWPTF through the Bayview Golf Course to, but not including, Kaneohe Bay 
Drive.  The proposed wastewater facility improvements, which would be regarded as a 
“development” within the SMA, will require a SMA Use Permit. 

5.11. Shoreline Setback 

The purpose of the shoreline setback is to protect the natural shoreline and preserve public 
pedestrian access along the shoreline.  The force main in Alternative 1 would traverse 
beneath the shoreline setback, which lies within 40 feet of the certified shoreline, on both 
sides of Kaneohe Bay.  Inasmuch as the force main would be well beneath the surface, it 
would not affect littoral processes that could promote shoreline erosion, which, in turn, could 
reduce shoreline access.  The force main would also be a public facility, which is permissible 
in the shoreline setback.      

5.12. Permits and Approvals 

The following is a list of permits, approvals, and reviews that may be required prior to 
construction and operation of the proposed project. 

Federal 

Department of the Army 
� Section 404, Clean Water Act 

Department of the Army and Coast Guard  
� Section 10, Rivers and Harbors Act 

State of Hawaii 

Department of Health 
� Section 401, Clean Water Act, Water Quality Certification 
� National Pollutant Discharge Elimination System (NPDES) Individual Permit for Storm 

Water Associated with Construction Activity 
� NPDES Permit for Dewatering 
� Noise Permit 
� Noise Variance 
 

Department of Land and Natural Resources 
� Conservation District Use Permit 
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� Chapter 6E, HRS, Historic Preservation Review  
 

Office of Planning 
� Coastal Zone Management (CZM) Program Consistency Determination 

 
Department of Transportation 

� Permit to Perform Work Within State Highways 

 

City and County of Honolulu 

Department of Environmental Services 
� Environmental Impact Statement 

 
Department of Planning and Permitting 

� Special Management Area Permit 
� Shoreline Setback Variance 
� Grading/Grubbing Permit 

City and County of Honolulu (continued) 

� Excavation Permit 
� Trenching Permit 
� Flood Elevation Certification 

 
Department of Transportation Services 

� Street Usage Permit 

Other 

Rights of Entry 
 

Utility Line Easements 
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6. RELATIONSHIP BETWEEN LOCAL AND SHORT-TERM USES OF HUMANITY’S 
ENVIRONMENT AND THE MAINTENANCE OF LONG-TERM PRODUCTIVITY 

6.1. Short-Term Effects 

The proposed project alternatives will involve short-term uses of the environment during the 
construction phase.  These uses will have both positive and negative impacts.  Construction 
activities associated with the proposed project alternatives will create temporary adverse 
impacts, including increased noise, airborne dust, traffic disruptions, and loss of on-street 
parking in the vicinities of the Kaneohe WWPTF and the Kailua WWTP.  

In the short-term, the propose project alternatives will also confer some positive economic 
benefits in the local area.  Direct economic benefits will result from construction expenditures 
both through the purchase of materials from local suppliers and through the employment of 
local labor.  Indirect economic impacts may include benefits to local retail businesses 
resulting from construction activities.  If contingency measures are required for Alternative 1 
Force Main No. 2, impacts to coastal waters would be mitigated or minimized by regulatory 
controls over the activities.   

6.2. Long-Term Effects 

In the long-term, the proposed project alternatives and associated improvements will have 
beneficial impacts on long-term maintenance of the system and enhancement of the 
environment, including improvements to coastal water quality, ecosystems, public health, 
and safety.  The purpose of both alternatives is to eliminate sole reliance on the existing 
force main to convey wastewater from the Kaneohe WWPTF to the Kailua Regional WWTP.  
This will prevent potential wastewater spills should the existing force main fail.  Both 
alternatives also provide for storage of peak wet-weather inflow and infiltration in the 
collection system to prevent or minimize wastewater spills and bypasses of untreated 
wastewater to the ocean outfall during storms. 

The Gravity Tunnel alternative would encumber private property with easements.  However, 
the use of the affected property would not be substantially impacted.  The affected landowner 
would not be prevented from placing permanent structures over the easement and from its 
general use, as the depth of the tunnel will be so far below grade that it would not be feasible 
to access the tunnel from the surface for any repairs. 

A substantial amount of financial resources would be required to construct, operate, and 
maintain the proposed alternatives and associated improvements.  The funds would be 
drawn from a generally limited pool of assessment and operating fees.  Therefore, the capital 
improvement and annual operating costs associated with the proposed facility improvements 
would result in an increase in sewer rates for the wastewater system customers on Oahu.  
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7. IRRETRIVABLE AND IRREVERSIBLE COMMITMENTS OF RESOURCES 

In the short-term, construction of the proposed wastewater facility improvement alternatives 
will require an irreversible and irretrievable commitment of a number of resources, including 
land, capital, construction materials, manpower, energy, fuel, and water.  Financial, material 
and manpower resources will also be irretrievably committed to the planning and design of 
the improvements. 

There will be a long-term commitment to the use of land with the proposed action.  Where 
the collection system improvements would encumber private property with easements for the 
location of lateral lines, the use of the affected property would not be substantially impacted. 
The affected landowner would not be prevented from placing permanent structures over the 
easement and from its general use, as the depth of the tunnel will be so far below grade that 
it would not be feasible to access the tunnel from the surface for any repairs.  Both proposed 
alternatives and their associated improvements are located on publicly-owned property and 
would not unreasonably burden neighboring property owners or the general public.  

Effective operation of the project will also require irreversible and irretrievable commitments 
of labor, materials and resources (consumption of potable water and fuel).  Certain materials, 
however, may be derived from renewable sources.  Also, substitution of renewable non-fossil 
derived fuel to power the facilities may be realized in the future.   

Financial resources used for construction and operation of the proposed wastewater facility 
improvements, once committed and used for the project, will not be available for other uses.  
The extent of irreversible and irretrievable financial commitment towards capital expenses 
will increase steadily with time as the value of the facilities decline due to the effects of age 
and depreciation.  The funds used for operation and maintenance of the facilities are largely 
irreversible and irretrievable upon expenditure.   

In the long-term, the impact of undertaking these irreversible and irretrievable commitments 
of resources should be weighed against the environmental and public health benefits to be 
derived from the improved operation of the Kaneohe/Kailua wastewater conveyance and 
treatment facilities.    
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8. PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE 
AVOIDED 

Adverse impacts can be defined as short- and long-term effects relative to the construction 
and implementation of a specific use.  Short-term impacts are usually construction-related 
impacts that will occur during the course of construction and cease upon completion of the 
project.  Long-term impacts generally result from the implementation of the proposed project. 

8.1. Short-Term Effects 

Unavoidable short-term impacts, despite mitigation efforts, include those related to noise and 
air quality, water quality and traffic inconveniences.    

Noise:  Construction noise will be unavoidable during the duration of the respective project 
construction periods.  Short-term increases in noise levels will result from construction 
activities, vehicles and equipment.  Despite compliance with Chapter 46, Title 11, Community 
Noise Control, DOH, Hawaii Administrative Rules (HAR), noise generated by construction 
activity, will adversely impact nearby residents and schools.  The use of muffled equipment, 
noise barriers, and restrictions on construction hours, as well as adherence to State DOH 
regulations on noise mitigation, will minimize construction and traffic-related noise.  For 
construction work to be performed at night or on weekends and holidays, a Community Noise 
Variance permit from the DOH will be required if it exceeds regulatory noise levels.  

Air Quality:  Construction-related air quality impacts would result from site preparation and 
earth moving activities, the movement of construction vehicles on unpaved areas of the site, 
emissions from construction equipment, and construction of structures.  The construction 
contractor is responsible for complying with State DOH regulations which prohibit visible dust 
emissions at property boundaries.  Nevertheless, the presence of nearby residences and 
buildings in the vicinity of most of the affected project sites suggest that open-air areas and 
naturally ventilated structures could be impacted by dust in spite of compliance with these 
regulations.   

Water Quality:  In Alternative 1, the force main beneath Kaneohe Bay will traverse well below 
the bottom of Kaneohe bay.  However, transitory water quality impacts on coastal waters 
would result in Alternative 1 if in- and over-water work is required to dredge an access shaft 
into the seafloor of Kaneohe Bay to remove equipment, align drill heads or remove 
obstructions.   

Traffic:  During construction, traffic along the respective corridors located near the Kaneohe 
WWPTF and Kailua Regional WWTP will be impacted for the period of the construction 
activity.  Residents and schools in the immediate work area may be periodically 
inconvenienced by restrictions to driveway access and on-street parking.  To avoid potential 
traffic congestion, a construction traffic management plan is recommended to minimize 
construction-related traffic on the adjacent residential and school uses, as well as, the 
surrounding roadways.  The increased traffic from construction-related vehicles should be 
insignificant during off-peak traffic periods, but may cause inconveniences to residents, 
businesses and motorists in the vicinity.   
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8.2. Long-Term Effects 

Unavoidable long-term impacts resulting from development of the proposed wastewater 
facility improvements include those on air quality, noise, aesthetics, and energy 
consumption.   

Air Quality:  The primary air quality concern associated with the proposed project alternatives 
will be potential odor nuisances.  The proposed alternatives will include odor control for all 
new facilities, such as covered equalization facilities, the influent pump station, and 
headworks for the force main alternative, as well as the enclosed drop shaft and influent 
pump station for the gravity tunnel alternative.   

Regardless of which alternative is pursued, the proposed new headworks facility and 
dewatering building at the Kailua Regional WWTP will help to reduce odors.  The new 
headworks at the Kailua Regional WWTP would include construction of a new facility in an 
enclosed building with odor control.  The proposed new dewatering building will be designed 
so that trucks receiving the dewatered sludge for transport will be able to drive into the 
building, and the access can be closed while the trucks are being loaded.  This will 
significantly reduce odors generated by the loading operation.  The building will be equipped 
with odor control devices to prevent odorous gases from escaping.   

Noise:  There may be instances when noise from the Kaneohe WWPTF and/or Kailua 
Regional WWTP would be audible to residents in the vicinity.  This may potentially occur 
during periods of no wind or southwesterly (Kona) wind conditions as these climatic 
conditions create a channeling effect and thus could result in less attenuation of noise.  Both 
facilities must comply with the noise requirements of the DOH, pursuant to Chapter 46, Title 
11, Community Noise Control, HAR. 

Aesthetics:  Since the proposed facility improvements at the existing Kaneohe WWPTF and 
the Kailua Regional WWTP sites will be similar in visual character to those of the existing 
facilities, the change in views from public places will be of an intensification of the existing 
use.  The proposed equalization facilities associated with Alternative 1, if pursued, would 
significantly intensify the visual character of the Kaneohe WWPTF because of its size and 
location on currently undeveloped land within the property.  Existing trees surrounding the 
site would help to obstruct views of the facility.  The smaller equalization facility at the Kailua 
Regional WWTP would be partially buried, resulting in a low profile.    

Energy Consumption:  Implementation of either proposed alternative will periodically 
increase demand in energy consumption as both alternatives involve operation of pumps 
required to convey peak flows captured by storage facilities.   

In Alternative 1, the conveyance of flows from the Kaneohe WWPTF to the Kailua Regional 
WWTP is anticipated to consume the same amount of energy currently utilized, since the 
existing pump station will be used.  With the new equalization facilities at the Kaneohe 
WWPTF and Kailua Regional WWTP, the conveyance of additional peak wet weather flows 
would increase energy consumption.   

In Alternative 2, the pump station at the Kaneohe WWPTF would be decommissioned and 
associated energy consumption eliminated.  Wastewater would be conveyed by gravity to the 
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Kailua Regional WWTP.  However, the new influent pump station at the Kailua Regional 
WWTP will create new demand for energy consumption.  Energy will be required to lift the 
wastewater, including additional captured peak wet weather flows, to the surface for 
processing.   
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9. SUMMARY OF UNRESOLVED ISSUES 

Unresolved issues are invariably associated with projects in the planning and conceptual 
design stages.  Consequently, the various planning processes being pursued by the City, 
including the preparation of this EIS, the Preliminary Engineering Report, and community 
outreach efforts, are based on the best available information and expertise of those 
knowledgeable in the design and construction of the proposed types of facilities.  The EIS 
identifies impacts based on the available information and develops appropriate mitigation 
measures.  The unresolved issues are discussed below in terms of how the final outcome of 
the proposed action may be determined.  

2010 Consent Decree:  As discussed in Chapter 1, the 2010 Consent Decree requires that a 
supplemental force main (Force Main No. 2) be constructed and operational by December 
2014.  This requirement was originally part of the 2007 Stipulated Order that was 
subsequently incorporated in the 2010 Consent Decree. 

The primary unresolved issue is determining which primary alternative will be selected for 
implementation.  Currently, the City is continuing to pursue implementation of the force main 
in Alternative 1 to meet the required deadline.  The City has petitioned the EPA, DOH, and 
the courts to extend the December 2014 Consent Decree deadline to December 2018 to 
allow implementation of Alternative 2, the gravity tunnel.  The decision by the EPA, DOH, 
and the courts on the City’s petition will determine whether Alternative 2 may be 
implemented.  Until the City receives a favorable decision, however, it must continue to 
pursue development of the force main to meet the original deadline, in the event of an 
unfavorable decision. 

Subsequent to the publication of the Draft EIS, the City determined that its preferred 
alternative is the gravity tunnel.  This preference is based on the findings of the Draft EIS, a 
preliminary engineering report, comparing construction and operation costs of both 
alternative and community values expressed through a Core Working Group process.  The 
City requested EPA and State Department of Health (DOH) to consider a modification to the 
2010 Consent Decree to allow for the tunnel alternative in lieu of the new force main, and the 
EPA and DOH have expressed a willingness to the consider this proposal.  Accordingly, the 
City intends to work toward agreement with EPA and DOH on the terms and conditions of a 
2010 Consent Decree modification, and seek court approval of the modification, to provide 
for the tunnel alternative.  If the parties are unable to reach agreement of obtain court 
approval for the tunnel alternative, or if the tunnel alternative becomes infeasible, the City will 
be required to construct the new force main.  This EIS assesses both the force main and the 
tunnel alternative so that either project can proceed based upon this EIS, without the need 
for supplementation.  
 
Construction Methods:  In Alternative 1, the method of constructing Force Main No. 2 will be 
unresolved until the City selects a contractor for the project.  The two construction options, 
including HDD and the hybrid tunnel, were identified as the two most feasible means of 
constructing the force main based on current technology.  The description of the two 
construction options is based on likely means and methods the contractor may employ. 

It is unresolved as to whether the selected contractor would pursue the option of installing 
the steel sleeve in Alternative 2 by microtunneling, which would require surface access to 
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retrieve the cutter head beneath the seafloor of Kaneohe Bay.  It is also unresolved if the 
selected contractor may encounter the contingency and emergency situations that would 
also [Whether the selected contractor would encounter the contingency and emergency 
situations, which would] require construction options for removing blockages and accessing 
equipment in the seafloor [, is unresolved.  These contingency and emergency construction 
options may not be used as part of the contractors’ proposed construction methodology. ].  
Restrictions on the locations where contingency and emergency access may be allowed, as 
described in this Draft EIS, would apply. 

Project Description:  The various alternative and optional project descriptions offer 
conceptual designs of alignments, depths, locations and dimensions based on available 
information.  It is likely that adjustments will need to be made as detailed design of the 
selected alternative and option proceeds.  As such, the conceptual designs should be 
regarded as estimates and approximations. 

For example, in Alternative 2, the method of constructing the gravity tunnel is based on 
observations of cuts made into the Oneawa Hillside for projects such as Interstate H-3 and 
on available test boring data.  Additional test borings will be required before the design can 
be finalized.  It is conceivable that test results could require adjustments in the alignment of 
the tunnel, for example, to avoid highly fractured basalt deposits.   

The specific location and configuration of the proposed new headworks and dewatering 
building at the Kailua Regional WWTP is unresolved but will likely be in the vicinity depicted, 
based on an assessment of available space and functional relationship to the existing and 
planned operations. 

The size and location of the equalization facilities in Alternative 1 is the least resolved 
component.  As discussed in Chapter 2, the City is currently updating the 1999 I/I Plan, 
which is likely to lower peak design flows.  If such a reduction is determined, the size of the 
equalization facilities would also be reduced and the need for an equalization facility at the 
Kailua Regional WWTP could even be eliminated.  If the size of the equalization facilities 
change, their locations within the Kaneohe WWPTF and at the Kailua Regional WWTP could 
also change, as could the locations and sizes of their associated influent pump stations, 
headworks and odor control facilities. 



CHAPTER 10

REFERENCES



Kaneohe/Kailua Wastewater Chapter 10  
Conveyance and Treatment Facilities  References 

 

10-1 

10. REFERENCES 

City and County of Honolulu.  General Plan.  October 2002 (amended). 

City and County of Honolulu.   Land Use Ordinance.  April 2003. 

City and County of Honolulu, Department of Planning & Permitting.  Koolaupoko Sustainable 
Communities Plan.  August 2005.  

City and County of Honolulu, Department of Public Works and Hawaii Department of Heath.  
Water Quality Management Plan for the City and County of Honolulu.  Prepared for 
the U.S. Environmental Protection Agency.  1990. 

Dashiell, Eugene, Craig Clouet, K. Cuaresma-Prim, Lehman Henry, and Aki Sinoto.  
Waikalua Loko Fishpond Preservation Plan, Kaneohe, Oahu, Hawaii.  Prepared for 
the Department of Land and Natural Resources, Historic Preservation Division.  1995 

Federal Emergency Management Agency, Flood Insurance Rate Map.  City & County of 
Honolulu, Map Number 15003C0270G.  Revised June 2, 2005.  

Federal Emergency Management Agency, Flood Insurance Rate Map.  City & County of 
Honolulu, Map Number 15003C0290F.  Revised September 30, 2004.  

Fukunaga & Associates, Inc.  Final Sewer Infiltration and Inflow Plan (Final Sewer I/I Plan).  
Prepared for the City & County of Honolulu.  December 1999. 

Hawaii Cooperative Park Service Unit, Western Region Natural Resources and Research 
Division, National Park Service.  Hawaii Stream Assessment, A Preliminary Appraisal 
of Hawaii’s Stream Resources, Report R84.  Prepared for the State of Hawaii 
Commission on Water Resource Management.  December 1990. 

Kailua Bay Advisory Council (KBAC).  Koolaupoko Watershed Restoration Action Strategy.  
Prepared for the State of Hawaii Department of Health.  June 2007. 

Kaneohe Bay Master Plan Task Force.  Kaneohe Bay Master Plan.  Prepared for the State of 
Hawaii, Office of State Planning.  1992. 

Office of Conservation and Coastal Lands, State Department of Land and Natural 
Resources: http://www.hawaii.gov/dlnr/occl/subzone.php 

State Department of Education, Aikahi Elementary School Status and Improvement Report 
School Year 2009 - 2010.   November 2010 

State Department of Education, Puohala Elementary School Status and Improvement Report 
School Year 2009 - 2010.   November 2010 

U.S. Census Bureau American FactFinder: 
http://factfinder.census.gov/home/saff/main.html?_lang=en 



Chapter 10 Kaneohe/Kailua Wastewater 
References Treatment and Conveyance Facilities 

 

10-2 

United States Department of Agriculture Natural Resource Conservation Service.  Web Soil 
Survey.  Internet.  Available at: http://websoilsurvey.nrcs.usda.gov/app/. 

United States Department of Agriculture Natural Resource Conservation Service.  Soil 
Classification.  Internet.  Available at: http://soils.usda.gov/technical/classification/. 

United States Department of the Interior Fish and Wildlife Service.  Kaneohe Bay Water 
Resources Study: The Water-Dependent Fish and Wildlife Resources of Kaneohe 
Bay, Oahu, Hawaii. September 1977.  

Wilson Okamoto & Associates, Inc.  Environmental Impact Statement Preparation Notice for 
the Kailua-Kaneohe-Kahaluu Facilities Plan.  Prepared for the City & Council of 
Honolulu Department of Design and Construction.  September 1998. 

Wilson Okamoto & Associates, Inc.  Final Environmental Impact Statement for the Kailua-
Kaneohe-Kahaluu Facilities Plan.  Prepared for the City & Council of Honolulu 
Department of Design and Construction and Department of Environmental Services.  
February 2000. 

Wilson Okamoto & Associates, Inc. and Brown & Caldwell.  Kailua-Kaneohe-Kahaluu 
Facilities Plan (Final Plan).  Prepared for the City & County of Honolulu, Department 
of Environmental Services and Department of Design and Construction.  September 
1998. 

Wilson Okamoto Corporation.  Kaneohe-Kahaluu Stream Restoration & Maintenance.  
Prepared for the City & County of Honolulu Department of Design and Construction.  
June 2004. 

Wilson Okamoto Corporation.  Kawai Nui Marsh Master Plan.  Prepared for the State 
Department of Land and Natural Resources Division of Forestry and Wildlife and 
Division of Water and Land Development.  July 1994. 



CHAPTER 11

PREPARERS OF THE EIS



Kaneohe/Kailua Wastewater Chapter 11 
Conveyance and Treatment Facilities Preparers of the EIS 

 

11-1 

11. PREPARERS OF THE EIS 

Proposing Agency 

City and County of Honolulu 
Department of Environmental Services 
     Timothy E. Steinberger, P.E.    Director 
     Jack Pobuk     Project Manager 
     Elizabeth Ngo     Project Engineer 
 
EIS Consultant 

Wilson Okamoto Corporation 
Earl Matsukawa, AICP    Project Manager 
Richard Harada, P.E.     Project Manager and Civil Engineer 
Laura Mau, AICP     Senior Planner 
Tracy Fukuda     Senior Planner 
Yukino Tanaka     Planner 
Lauren Yasaka     Planner 
Kellen Tanaka     Planner 
 

EIS Technical Studies/Support 

AECOS, Inc.  
     Eric Guinther      Botanical, Avifauna & Fauna Resources 
     S. Allen Cattell     Water Quality Analysis & Marine Biology 
     Steve Coles      
     Katie Laing       
     Chad Linebaugh       

         
Aki Sinoto Consulting, LLC 
     Aki Sinoto      Archaeological and Cultural Resources 
     Paul Tichenal      
     Melissa Lehuanani Kaakau-Delizo     
     Moana LJ Lee       

 
Austin Tsutsumi & Associates, Inc.  
     Ivan Nakatsuka     Alternative 1 Force Main Design 
     DeAnna Hayashi     Traffic Impact Analysis 
     Matt Nakamoto   
 
B.D. Neal and Associates 
     Barry Neal      Air Quality Analysis 
 
Brown and Caldwell 
     Woodie Muirhead     Environmental Engineering 
     Peter Ono 
     Jennifer Honda 
     Dustin Yamamoto 
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EIS Technical Studies/Support (continued) 

Cultural Surveys Hawaii, Inc.  
     Hallett H. Hammatt, Ph.D.    Archaeological and Cultural Resources 
     David W. Shideler, M.A.     
     Randy Groza, M.A.      
     Joseph H. Genz, Ph.D.      
 
Earthplan 
     Berna Cabacungan    Community Consultation and Outreach 
 
Geolabs 
     Robin Lim      Geotechnical Engineering 
 
Jacob Engineering 
     Steve Klein Alt. 2 Gravity Tunnel Design Engineering 
 
Plasch Econ Pacific LLC, December 2010 
     Bruce Plasch     Economic Impact Analysis 
 
Wilson Okamoto Corporation 
     Pete Pascua      Traffic Impact Analysis 
     Cathy Leong 
 
Y. Ebisu & Associates 
     Yoichi Ebisu, P.E.     Noise and Vibration Analysis 
 
Yogi Kwong Engineers, LLC 
     James Kwong, Ph.D., P.E.   Alt. 1 Force Main Design Engineering 
     Devin Nakayama, P.E.    Geotechnical and Vibration Analysis 
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12. CONSULTATION 

The pre-assessment consultation process included efforts to inform the community and 
solicit input in scoping the Draft EIS well beyond the requirements of Chapter 343, HRS.  
This process included formal written consultation pursuant to Chapter 343, HRS and Title 11, 
Chapter 200, HAR; meetings with elected officials, agencies, and stakeholders; public 
informational/scoping meetings; and a core working group process.  These outreach efforts 
are documented below. 

12.1 Environmental Impact Statement Preparation Notice Consultation 

The following agencies, organizations, and individuals were consulted during the 
Environmental Impact Statement Preparation Notice (EISPN) process. Consultation was 
conducted to solicit comments from the public regarding their concerns and agency 
requirements.  Notice of availability of the EISPN was published in the July 8, 2010 issue of 
The Environmental Notice.  Copies of all written comments received along with response 
letters are reproduced and included following this chapter.  Of those who formally replied, 
some had no comments, while others provided substantive comments as indicated by the � 
and ��, respectively. 

Federal Agencies 
�� U.S. Geological Survey 
 U.S. Fish & Wildlife Service 
�� U.S. Army Corps of Engineers, Civil Works Branch 
�� U.S. Army Corps of Engineers, Regulatory Branch� 
 U.S. Navy 
 U.S. Marine Corps 
 National Oceanic and Atmospheric Administration 
 Marine Corps Base Hawaii – Kaneohe Bay 

 
State Agencies 
 Department of Business, Economic Development and Tourism (DBEDT) 
 Department of Education (DOE) 
  Aikahi Elementary School 
  Puohala Elementary School 
 Department of Health (DOH) 
 DOH, Environmental Management Division 
��  DOH, Wastewater Branch   
 DOH, Environmental Health Service Division 
��  DOH, Indoor and Radiological Health Branch  
 DOH, Office of Environmental Quality Control 
 Department of Land and Natural Resources (DLNR) 
��  DLNR, Land Division   
  DLNR, Engineering Division 
��  DLNR, Division of Aquatic Resources  
  DLNR, Division of Forestry & Wildlife 
  DLNR, Historic Preservation Division 
  DLNR, Office of Conservation and Coastal Lands 
�  DLNR, Division of State Parks   
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State Agencies (continued) 
�� Department of Transportation (DOT) 
  DOT, Highways Division 
 Office of Hawaiian Affairs (OHA) 
 University of Hawaii Environmental Center 
 

County Agencies 
 Office of the Mayor 
 Honolulu City Council 
�� Department of Planning and Permitting 
�  Department of Design and Construction  
�� Department of Transportation Services  
�  Board of Water Supply 
�  Police Department 
��  Fire Department  
 
Elected Officials 
 Senator Jill Tokuda, District 24 
 Representative Ken Ito, District 48 
 Representative Pono Chong, District 49 
�� Representative Cynthia Thielen, District 50  
 Councilmember Ikaika Anderson, District 3 
 
Organizations 
 Kaneohe Neighborhood Board, #30 
 Kailua Neighborhood Board, #31 
 Kaneohe Bay Regional Council 
 Pacific American Foundation (Waikalua Loko Fishpond) 
 Kaneohe Ranch 
�� Koolaupoko Hawaiian Civic Club 

 
12.2 Draft EIS Consultation 

Pursuant to Chapter 343, HRS and Title 11, Chapter 200, HAR consultation [will be] was 
conducted during the Draft EIS comment period to solicit comments from public agencies, 
elected officials, and community organizations regarding their concerns and agency 
requirements.  [Copies of all written comments received along with their respective 
responses will be reproduced and included in the forthcoming Final EIS.]  Copies of all 
written comments received along with response letters are reproduced and included 
following this chapter.  Of those who formally replied, some had no comments, while others 
provided substantive comments as indicated by the � and ��, respectively. 

Federal  
U.S. Army Corps of Engineers 

�� U.S. Coast Guard 
 U.S. Environmental Protection Agency 
�� U.S. Fish & Wildlife Service 
� U.S. Geological Survey 
�� U.S. National Oceanic and Atmospheric Administration 
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Federal (Continued) 
U.S. Department of Agriculture 

   Natural Resources Conservation Service 
National Marine Fisheries Service 
Marine Corps Base Hawaii – Kaneohe Bay 

 
State of Hawaii  
 Department of Agriculture 
� Department of Accounting & General Services 
 Department of Business, Economic Development and Tourism (DBEDT) 
  DBEDT, Energy Division 
  DEBDT, Office of Planning 
�� Department of Defense 
�� Department of Education (DOE) 
  Aikahi Elementary School 
  Puohala Elementary School 
Department of Hawaiian Home Lands 
Department of Health (DOH) 
 DOH, Environmental Management Division 
 DOH, Office of Environmental Quality Control 
�� DOH, Indoor and Radiological Health Branch 
 Department of Human Services 
 Department of Labor and Industrial Services 
 Department of Land and Natural Resources (DLNR) 

 DLNR, Land Division 
 DLNR, Engineering Division 
 DLNR, Division of Aquatic Resources 
 DLNR, Division of Forestry & Wildlife 
 DLNR, Historic Preservation Division 
 DLNR, Office of Conservation and Coastal Lands 

�� Department of Transportation (DOT) 
  DOT Highways Division 
 Hawaii Housing Finance and Development Corporation 
�� Office of Hawaiian Affairs (OHA) 
 University of Hawaii Environmental Center 
 University of Hawaii Hamilton Library 
 Hawaii State Public Library 
 Kaneohe Public Library 

Kailua Public Library 
 Legislative Reference Bureau 
 
City and County of Honolulu  

Office of the Mayor 
�� Department of Parks and Recreation (DPR) 

DPR, Kaneohe Senior and Community Center 
Department of Planning and Permitting 
Department of Design and Construction 

�� Department of Community Services 
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City and County of Honolulu (Continued) 
�� Department of Facility Maintenance 
�� Department of Transportation Services 
 Board of Water Supply 
�� Police Department 
�� Fire Department 
 Kaneohe Neighborhood Board, #30 
 Kailua Neighborhood Board, #31 
 
Elected Officials 

Senator Jill Tokuda, District 24 
Representative Ken Ito, District 48 
Representative Pono Chong, District 49 
Representative Cynthia Thielen, District 50 
Honolulu City Council Chair Nestor Garcia 
Honolulu City Councilmember Stanley Chang,  
 Chair for Public Works & Sustainability Committee 
Honolulu City Councilmember Ikaika Anderson, District 3 

 
Other 
 Hawaiian Electric Company 
� Hawaiian Telcom 
 Oceanic Time Warner Cable 
�� The Gas Company 
 Honolulu Star Advertiser 
 Affected Residents 
 Bayview Golf Park (including the golf course) 
 Core Working Group Members 

 Kaneohe Residents 
 Kailua Residents 
 Kaneohe Bay Regional Council 

�� Pacific American Foundation (Waikalua Loko Fishpond) 
 Kaneohe Ranch 
 Lani Kailua Outdoor Circle 
 Kokokahi YWCA 

�� Hawaii’s Thousand Friends 
 Yacht Club Knolls 
 Kaneohe Yacht Club 
 Tax Foundation of Hawaii 
 Koolaupoko Hawaiian Civic Club 
 Kailua Chamber of Commerce 
 Aikahi Gardens Association 
 Hui o Koolaupoko 
 Sierra Club 
 Kaneohe Business Group 
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12.3 Meetings with Elected Officials, Agencies, and Stakeholders 

Meetings were conducted with the following agencies, organizations, elected officials and 
stakeholders: 

1. March 30, 2010 – Joint meeting with Senator Jill Tokuda, Representative Ken Ito, and 
Representative Pono Chong 

2. April 7, 2010 - Kaneohe Bay Regional Council 

3. April 8, 2010 - Telephone call with the office of Representative Cynthia Thielen 

4. April 9, 2010 - Pacific American Foundation (Waikalua Loko Fishpond) 

5. April 15, 2010 – Joint meeting with Council Chair Todd Apo and Councilmember Ann 
Kobayashi 

6. April 15, 2010 - Councilmember Ikaika Anderson 

7.  April 22, 2010 – Telephone call with Kaneohe Ranch 

8. April 29, 2010 – Joint meeting with U.S. Fish and Wildlife Service, U.S. Army Corps of 
Engineers, National Oceanic and Atmospheric Administration, and State DLNR 
Division of Aquatic Resources 

9. August 17, 2010 – City and County of Honolulu, Board of Water Supply 

10. June 8, 2010 – DLNR Office of Conservation and Coastal Lands 

11. June 22, 2010 – City and County of Honolulu Department of Planning and Permitting 

12. November 22, 2010 – U.S. Army Corps of Engineers, Regulatory Branch 

13. November 23, 2010 – Department of Health 

12.4 Public Information/Scoping Meeting 

A public information/scoping meeting was held on September 28, 2010 at Benjamin Parker 
Elementary School.  The meeting notes are attached following this chapter.  The purpose of 
the scoping meeting is to determine what will be considered for inclusion in the EIS.  Below is 
a summary of scoping comments and responses. 

� Comment:  Three things should be in the EIS: 

1. Comparison of odor abatement methods for gravity feed versus force main which has 
the aerobic bacteria in it. 

2. Methods the contractor can use to get approval to pull pipes under the Kaneohe Bay 
3. Comparison of options 1 and 2 for immediate and long term traffic impact on 

Kaneohe Bay Drive especially close to the MCAS. 
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Response: 

1. Section 3.6 in the Draft EIS discusses odor control for both alternatives as well as 
proposed improvements at the Kailua Regional WWTP.  The effectiveness of odor 
control between the two alternatives cannot be feasibly compared, particularly at this 
early stage of design.  

2. Chapter 4 includes a list of anticipated permits required for each of the major 
alternatives.  

3. Section 3.9 and Appendices N and O in the Draft EIS include traffic studies 
examining construction-related impacts for both alternatives.  Notably, in the long-
term, neither alternative would generate significant additional traffic as both would 
become part of the existing wastewater collection and treatment facility operations.  

� Comment:  Representing Waikalua Loko Fish Pond Society.  The fishpond is located 
immediately makai from the Kaneohe WWPTF and along Kaneohe Bay.  I sit on the 
CWG.  Thank you for allowing us to study this. 
1. At the last CWG meeting, we requested info on spills.  Include in EIS all the data on 

spills at least over a 20-year period.  Reason being the Kaneohe WWPTF went to the 
Full to Pre-treatment plant in 1994.  I want to see the difference in operation from a 
full to a pre-treatment plant.  We have been trying to restore the pond since 1995 and 
recall the major spills around early to mid 1990s. 

2. Concern raised regarding opportunity to the whole consent decree was civil suit 
raised in 1982 by residents about spillage.  It bothers me that consent decree 
between everyone was made only for the force main beneath K-bay even though the 
EIS will study both alternatives.  It would behoove both alternatives a fair chance.  We 
should ask EPA, state and city to consider consent decree now to include both 
studies and give it a fair chance, regardless of the time period. 

Response: 

1. The proposed project alternatives addressed in the EIS are responding to the 
requirement for a supplemental wastewater conveyance method by the 2010 Consent 
Decree.  The wastewater storage requirements for the alternatives are based on a 
design storm standard.  Neither of these requirements is directly derived from actual 
frequencies or volumes of wastewater spills that have historically occurred at the 
Kaneohe WWPTF.  Therefore, there is no direct rationale for citing these wastewater 
spillage data.  

2. Again, the force main alternative was not based on a history of wastewater spillages.  
It initially was required by the 2007 Stipulated Order by the EPA following 
negotiations with the City.  The City has initiated discussion with the EPA regarding 
the potential for pursuing the gravity tunnel alternative.  

 
� Comment:  You have in essence taken out part of the EIS process by saying you have 

only two alternatives.  You do not.  You have alternatives that have been mentioned 
relative to land tunneling and I don’t think you can legally take those out before you go 
through the EIS process.  They need to be included at the same level as the main two 
alternatives.  It bothers me an immense amount to see this happening with a government 
agency.  It’s bad enough when private developers does this, its worse when the 
government does it.  I urge you to consider all alternatives equally in the EIS. 
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Response:  Chapter 343, Hawaii revised Statutes (The Hawaii EIS law) requires a 
discussion of alternatives considered, but subsequently dismissed.  Full assessment is 
only required for the preferred alternative.  For this project, however, the City has decided 
to pursue a full assessment of the two primary alternatives before selecting the preferred 
alternative.  

� Comment:  Effects on the ocean resources need to be included in the EIS. 

Response:  Section 3.3 and 3.4 includes a discussion of the proposed alternatives’ 
impacts on ocean resources and also includes a biological survey of marine resources 
(see Appendix A).   

� Comment:  Like to see an evaluation of how surge situations will be handled under 
alternative A for the decade from when the tunnel is completed and when the 
equalization basins are completed. 

Response:  At the Kaneohe WWPTF, the City is currently using the abandoned tanks, 
formally used for the treatment plant, to store peak flows.  For the Kailua Regional 
WWTP, recent sewer improvements include storage capacity within over-sized sewer 
lines that were installed along Mokapu Boulevard.   

� Comment:  Question is regarding the sizing for storm surges.  Is it two year?  What 
happens in larger storm events.  I’d like to see the EIS addresses higher storm surges, 
i.e. 100 yr 24-hour storm, 50 year too since it’s the shortest life span. 

Response:  The design storm for the wastewater facilities is the 2 year – 6 hour storm.  
The technical rationale is complex, but the 2 year – 6 hour storm is roughly comparable 
to a 100 year storm probability used to calculate flood hazards on the Flood Insurance 
Rate Maps.  

� Comment:  I would like to see the EIS at least explain why the city is not going to EPA 
now to say other alternatives aren’t going to meet the 2014 deadline.  It seems strange 
that the deadline must be met and won’t even consider discussing the deadline. 

Response:  To the contrary, the City has held discussions with the EPA regarding their 
current efforts to evaluate the gravity tunnel alternative and has submitted a letter 
requesting extending the deadline to 2018.  Refer to Chapter 1 for further discussion. 

� Comment:  I would like to see close detail of the land options so we can see what streets 
will be impacted.  As much detail of the land routes as possible. 

Response:  Chapter 2 includes a discussion of the various land routes that were 
considered for the supplemental force main.  

[Another public information meeting will be held after the publication of the Draft EIS.] 
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12.5 Draft EIS Public Information Meeting  

A public information meeting on the Draft EIS was held on February 17, 2011 at Aikahi 
Elementary School.  The meeting notes are attached following this chapter.  The purpose of 
the meeting was to present the project studied in the DEIS, present key findings of the Draft 
EIS, and solicit verbal and written comments.  Below is a summary of the comments and 
responses. 

• Comment:  The lifespan would be 50 to 75 years for the force main alternative and 
100 to 150 years for gravity tunnel alternative.  There is a difference in size with force 
main alternative at three feet and the gravity at ten feet.  I would rather be faced with 
the 10-foot pipe and be able to put something inside it that can be used for alternative 
use than be faced with a 3-foot pipe that I don’t think I could do much with.  The only 
choice I think should be is the gravity tunnel. 
 
Response:  We acknowledge your support for Alternative 2: Gravity Tunnel and the 
rationale for your support. 

• Comment:  Zone of influence should be included in the FEIS as well as areas where 
monitoring for vibration or blasting are going to be located.  Also on the traffic issue, 
I’m concerned about traffic on the Quarry Road.  That needs to be evaluated for 
trucks per hour, for what length of time, for both alternatives. 

 
Response:  The term, “zone of influence” was used by the gravity tunnel consultant 
based on his prior experience on the Mainland.  His use of the term was the distance 
at which noise or vibration from blasting may be heard or felt.  Although the term is 
not used, a discussion of what may be heard or felt is discussed in the vibrations 
study prepared for the Draft EIS and is summarized in Section 3.7.   

Initial vibration monitoring will be done to determine the minimum practical charge 
weight for blasting operations.  The findings of these initial tests, along with the 
locations of sensitive structures and other pertinent information will be used to 
determine the location of monitoring equipment to be used during construction.   

Regarding the use of Kapaa Quarry Road, initial inquiries with Ameron indicated a 
lack of interest in the spoils from the Gravity Tunnel alternative.  The products of their 
quarry operation depend on a very high quality rock, which the tunnel spoils may not 
consistently produce.  The spoils from the Gravity Tunnel could be usable for road fill, 
but that type of material is not produced at the Ameron quarry.  

Regardless of the disposal site, however, the traffic assessments for both alternatives 
indicate that the volume of truck traffic is relatively low and would not measurably 
increase traffic congestion on roads and intersections in the immediate vicinity where 
it would have the greatest impact.  Further away, on connecting streets with greater 
traffic volume, the contribution of the additional truck traffic would be even less.  

• Comment:  You mentioned there was a traffic study done earlier.  With the 24-hour 
trucks depending on where the loads go may impact Saddle Road or Mokapu 
Boulevard.  Need to consider the impact to the Kalaheo School area because there’s 
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a lot of pedestrians in the area.  The area is currently impacted by heavy traffic and 
it’s fair to the residents of the area to be looked at.   
 
Response:  The traffic study prepared for Alternative 2: Gravity Tunnel in the Draft 
EIS is based on truck traffic being scheduled between 9:00 AM and 3:00 PM, which is 
six hours per day, not 24 hours per day.  The 24 hours per day refers to operation of 
the tunnel boring machine (TBM), which, during its peak could be operated 20 hours 
and shut down for maintenance for four hours before resuming tunneling.  Spoils 
removed from the tunnel when the trucks are not operating would be stockpiled for 
removal the following day. 

As stated earlier, the traffic assessments for both alternatives indicate that the volume 
of truck traffic is relatively low and would not measurably increase traffic congestion 
on roads and intersections in the immediate vicinity where it would have the greatest 
impact.  The anticipated truck volumes on the public roadways for both alternatives 
are within the daily fluctuation of traffic demands on the roads.  Further away, on 
connecting streets with greater traffic volume, the contribution of the additional truck 
traffic would be even less.   Nevertheless, it is recommended that the contractor(s) 
prepare a Construction Management Plan to minimize the impact of construction-
related traffic on the adjacent residential and school uses, as well as the surrounding 
roadways.  

• Comment:  I hope you monitor blasting and whatever kinds of noises there are so our 
houses don’t fall down around us.  Everyone on the hill has damage to their houses. 
 
Response:  Initial Noise and Vibration monitoring will be conducted to determine the 
minimum practical charge weight for blasting operations.  Each home that could be 
affected by blasting operations should have a pre-construction inspection and a post-
construction inspection to evaluate any potential damage claims.  The purpose of the 
inspections would be to document the condition and the nature (length and width) of 
any existing cracks in the homes. 

• Comment:  I think it’s important that the issue be looked at and the houses be 
evaluated because if residents feel that this project is damaging their house, it could 
stall the project, it could bring lawsuits, it could cause the City extra money.  So let’s 
be proactive on the front end rather than wait until we’re into the project. 

 
Response:  As stated above, each home that could be affected by blasting operations 
should have a pre-construction inspection and a post-construction inspection to 
evaluate any potential damage claims.  It is in the contractor’s interest to determine 
pre-construction damage so alleged damage claims can be evaluated expeditiously.   

• Comment:  In other ways, I believe the gravity tunnel under the mountain would be a 
better project because Kaneohe Bay is such a precious resource and if anything goes 
wrong that would impact the whole ecosystem.  I know it will generate more traffic 
and the material will be more under the mountain, but I think that could be controlled. 
 
Response:  We acknowledge your support for Alternative 2: Gravity Tunnel and the 
rationale for your support. 
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12.512.6 Core Working Group 

The City convened the Core Working Group (CWG) to maintain a discussion of the proposed 
project with a diverse group of people over several months.  The CWG was used as a way to 
establish and maintain dialogue with various parts of the community.  The CWG was made 
up of three types of community groups: 

a. Individual stakeholders with unique interests – This includes people who live, 
operate a business, or conduct cultural or social activity near the proposed 
alignments of the two alternatives. 

b. Organizations and agencies – This includes public agencies, Kaneohe and Kailua 
Neighborhood Boards, various community associations, environmental and 
cultural organizations, and other organized groups. 

c. General public – Both tax and rate payers are included in this group, as well as 
those who may have an interest in the project but are not connected to any 
Windward-based organization. 

The CWG was designed to have representation from all three segments of the community in 
a balanced way from both interest and geographic perspectives.  The CWG was made up of 
23 people who represented one of the above community groups.  A report on the CWG and 
the process is attached following this chapter. 

12.5.1.12.6.1. Meeting Summaries 

[Five] Six CWG meetings were conducted.  The first meeting was designed as a half-day 
workshop and the rest were two-hour meetings conducted once a month for five months. 

1. July 24, 2010 Half-Day Workshop:  This workshop served as a project orientation, 
and included the initial process of identifying community values.  In the first half of the 
workshop, an overview of the existing wastewater system was provided, and the two 
Alternatives were described.  In the second half of the workshop, the CWG were led 
through a Big Picture Scenario exercise to help identify community values related the 
proposed project.  In addition, draft guiding principles were presented to CWG 
members. 

2. August 25, 2010:  Various alignments and construction variations for both Alternative 
No. 1 Force Main No. 2 and Equalization Tanks, and Alternative No. 2 Gravity Tunnel 
were presented as well as the rationale for selecting the preferred alignments and 
construction methods for both Alternatives.  The revised guiding principles and 
preliminary community values were also presented. 

3. September 22, 2010:  In CWG meeting #2, the CWG asked the project team to 
explore another land-based force main alignment that would not require a temporary 
force main in Kaneohe Bay and would minimize easement and land acquisition 
requirements.  Initial findings regarding a “new” Mokapu Boulevard alignment (land-
based force main) were presented.  The engineering analysis for both Alternatives 
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was presented in terms of technology and construction, operational implications and 
how cost factors are being analyzed. 

4. October 20, 2010:  The focus of this meeting was the Draft EIS and preliminary 
findings.  Topics discussed were traffic impact analysis; noise and vibrations; 
archaeological and cultural impacts; economic impacts; and water quality and aquatic 
biological assessment. 

5. November 16, 2010:  The last meeting included discussion on how the CWG would 
be presented in the Draft EIS.  An update of Alternative No. 1 Force Main No.2 and 
Equalization Tanks construction contingencies was also presented. 

6. February 15, 2011:  A special meeting on the Draft EIS was held for those CWG 
members who wanted to discuss the Draft EIS in a separate meeting.  

12.5.2.12.6.2. Core Working Group Products 

The most significant contribution the CWG had in this project was to ensure that community 
values were considered during the process.  As aforementioned, a report on the CWG 
process is attached at the end of this chapter and includes products of the CWG process as 
follows:  

� Guiding principles: A guiding principle is a fundamental statement of community 
values that will guide discussion with the CWG and the project team.   
Collectively, the guiding principles reflect basic values that will help the City 
evaluate the alternatives and conduct project studies.  There are nine Guiding 
Principles. 

� Identification of community values:  The CWG was asked to identify community 
values of the various interests represented in the group.  A total of nineteen 
community values emerged. 

� Prioritizing of community values:  The CWG was asked to weigh community 
values using the pairwise comparison method, in which two values are compared 
in terms of importance.  The most important values received the highest points. 

As mentioned earlier, a total of 19 values emerged and the CWG was asked to weigh 
community values in terms of importance.  The following were the top five community values: 

1. Operational impacts on the water quality of Kaneohe Bay and groundwater 
2. Reliability / Fail-safe 
3. Impacts on cultural resources and landscapes 
4. Operational impacts on neighborhood (odor, noise, visual) 
5. Construction impacts on Kaneohe Bay and Waikalua Loko Fishpond 
 

The results of this exercise revealed the CWG is concerned with construction and 
operational impacts on Kaneohe Bay, Waikalua Loko Fishpond, cultural resources and 
nearby neighborhoods.  Discussions on the above concerns and potential impacts and 
mitigation measures are further discussed in applicable sections of Chapter 3. 
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12.5.3.12.6.3. Frequent Core Working Group Discussion Themes 

In CWG meeting discussions and assignments, there were several themes that emerged are 
summarized below. 

Impacts on Kaneohe Bay:  The CWG had concerns about how Kaneohe Bay waters would 
be impacted by construction activities and during operations.  The construction of Alternative 
1 Force Main No. 2 and Equalization Facilities would not occur in the bay waters given the 
depth of the force main under the seafloor of the bay; this depth would likely preclude 
impacts on the bay during operations.  Concerns about impacts on Kaneohe Bay increased 
when information on construction contingencies was presented. 

The high level of concern about Kaneohe Bay is also reflected in the results of the pairwise 
comparison exercise, in which water quality of Kaneohe Bay ranked first and fifth out of the 
nineteen community values. 

Discussions on the above concerns and potential impacts and mitigation measures are 
further discussed in applicable sections of Chapter 3. 

Request for Third Alternative:  There was an overall concern that Alternative 1 Force Main 
No. 2 and Equalization Facilities and Alternative 2 Gravity Tunnel were drastically different 
from existing facilities and construction methods.  While some CWG members seem to have 
accepted the two alternatives, others wanted a "third alternative" to be considered. 

Alternative alignments were considered for both proposed alternatives.  Refer to Section 2.2 
for further discussion. 

Need to Have Comparable Information for the Alternatives:  In reviewing the economic 
aspects of the project, the CWG asked for full cost implications of both Alternatives.  
Estimated construction cost for both Alternatives is included in Section 2.3.4. 

The equalization facilities for Alternative 1 will be constructed at a later date  if Alternative 1 
Force Main No. 2 is constructed.  Estimated construction costs were not available during the 
CWG process, but are included in this Draft EIS.  As mentioned in Section 2.3.1 the City is 
updating the 1999 I/I Plan, which is likely to lower peak design flows.  If such a reduction is 
determined, the size of the equalization facilities would be reduced and the need for an 
equalization facility at the Kailua Regional WWTP may be eliminated. 

Consent Decree Implications:  CWG members have expressed frustration about the consent 
decree deadline from two perspectives.  First, the deadline restriction limits the level of 
information on Alternative 2 Gravity Tunnel that is available in the EIS and community 
outreach efforts.  Second, although the CWG was not asked to select an alternative, some 
CWG members prefer Alternative 2 Gravity Tunnel for various reasons. 

The disparity between available information on the two alternatives is due to the difference in 
timing.  As discussed in Chapter 1, the City is actively pursuing Alternative 1 Force Main No. 
2 and Equalization Facilities to meet the deadline set forth in the Consent Decree issued by 
the EPA. 
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Usefulness of CWG Input:  CWG members questioned the usefulness of their input 
considering that Alternative 1 Force Main No. 2 and Equalization Facilities is moving ahead 
to comply with EPA Consent Decree.  Some CWG members doubt the City's ability to 
successfully petition the appropriate agencies to extend the deadline and allow for the 
implementation of Alternative 2 Gravity Tunnel. 

Input from the CWG is useful because it is included among the factors being considered in 
selecting a preferred alternative.  Further, City officials indicated that the decision to pursue 
Alternative 2 Gravity Tunnel would be made by the end of 2010 and have initiated the 
process to petition the U.S. Department of Justice.  Agreement by various parties will be 
required if Alternative 2 is pursued.  

Vibration Impacts Due to Earth Work:  CWG members who live on or near Oneawa Hills are 
concerned with vibrations due to blasting and tunneling for Alternative 2 Gravity Tunnel.  
Discussion on vibrations and potential impacts are discussed in Section 3.7 and 3.8. 

Odor Control:  The regional community, particularly in the areas near the Kailua Regional 
WWTP has historically experienced odor problems near this facility.  Overall odor issues at 
both Kailua Regional WWTP and Kaneohe WWPTF are being addressed in other on-going 
projects (see Section 3.6). 
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