. 5OARD OF WATER SUPPLY JEREMY HARRIS. Mayor
EDOIE FLORES, JR., Chaimman

CITY AND COUNTY OF HONOLULY
CHARLES A. STED, Vice-Chatman
630 SOUTH BERETANIA STREET R Pt

. HONOLULU. HI 96843 HERBERT 5.K. KAOPUA, SR.
BARBARA KIM STANTON

BRIAN K. MINAAL Ex-Officlo
ROSS 5. SASAMURA, Ex-Officio

July 25, 2001

CLIFFORD 5. JAMILE
Manager and Chief Enginaer

Ms. Genevieve Salmonson, Director
Office of Environmental Quality Control
State of Hawaii

235 South Beretania Street, Suite 702
Honolulu, Hawaii 96813

Dear Ms. Salmonson:

Subject: Finding of No Significant Impact for the Board of Water Supply’s
Proposed Honolulu 42-Inch and 24-Inch Transmission_Mains, Honolulu, Oahu

The Board of Water Supply has reviewed the comments received during the public comment
period which began on May 23, 2000. We have determined that the environmental impacts of

this project have been adequately addressed as discussed in the Final Environmental /
Assessment (EA) and are therefore issuing a Finding of No Significant Impact. We request

that the proposed Honolulu 42-inch and 24-inch transmission mains project be published as a
Finding of No Significant Impact in the next Office of Environmental Quality Control

(OEQC) Bulletin.

Attached are the completed OEQC Bulletin Publication Form and four copies of the Final EA
for your review.

If you have any questions, please contaét Iris Oda at 527-5245.

o & =z
w o Y= Very truly yours,
> & 2=z .
EREBE L |
o 5% [, CLIFFORD S. JAMILE
] gc - -+~ Manager and Chief Engineer
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PREFACE

This Final Environmental Assessment is prepared pursuant to the requirements of Chapter 343,
Hawaii Revised Statutes, Act 241, Session Laws of Hawaii 1992, and Chapter 200 of Title 11,
Department of Health Hawaii Administrative Rules, “Environmental Impact Statement Rules”,

This assessment documents the technical characteristics and environmental impacts of the
proposed Honolulu 42-Inch and 24-Inch Transmission Mains project and presents the findings,
determination, and reasons supporting the determination associated with the significance of the

project.
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SUMMARY OF THE FINAL ENVIRONMENTAL ASSESSMENT
FOR
THE HONOLULU 42-INCH AND 24-INCH TRANSMISSION MAINS

Proposing Agency

Board of Water Supply

City and County of Honolulu
630 South Beretania Street
Honolulu, Hawaii 96843
Contact: Ms. Iris Oda, P.E.

Approving Authority

Mr. Clifford S. Jamile, P.E.
Manager and Chief Engineer
Board of Water Supply

City and County of Honolulu
630 South Beretania Street
Honolulu, Hawaii 96843

Name of Action

Environmental Assessment for the Honolulu 42-inch and 24-inch Transmission Mains.
Descrintion of Proposed Action

The proposed action by the Honolulu Board of Water Supply (BWS) is to install
approximately 23,000 finear feet of 42-inch water line from the intersection of Liliha Street
and Vineyard Boulevard to the Waahila 180’ Reservoir, with the possibility of downsizing
the section approaching the Waahila 180" Reservoir to a 24-inch line. As an additional
part of this project, the BWS plans to include the construction of a 60 miilion gallon per
day pump station adjacent to the existing BWS facilities near the intersection of
Beretania Street and Alapai Street. Currently, during high demand periods, the hydraulic
grade line decreases in the Makiki to Kaimuki area of the existing 42-inch transmission
main. BWS flow measurements in the west side of the system have indicated velocities
exceeding desired rates, which indicate the existing main is exceeding its carrying
capacity from Kalihi to Downtown Honolulu. The installation of the new water line and
booster station will increase the transmission capacity and flow across the Honolulu Low
West Water System (HLWWS). This action would also create redundancy and increase
reliability in the HLWWS to the Honolulu East System and the planned and approved

Marc M. Siah & Associates, Inc. s-1 1121-00/Final Environmental Assassment
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Marc M. Siah & Associates, Inc.

redevelopment of the waterfront, Kakaako and Waikiki. Another benefit of the new 42-
inch transmission main would be an increase in the hydraulic grade line throughout the
system, resulting in increased efficiency, lower pumping costs and decreased
maintenance requirements.

Project Setting

The project site is located throughout urban Honolulu, Hawaii. The existing water system
is comprised of a single 42-inch transmission main extending from Kalihi Street in Kalihi
to Griffiths Street in McCully which is the only means for transmission of water from the
west to the east side of the water system. This transmission main has been in use for
more than 50 years. The distribution network built around the 42-inch artery is
comprised of a network of water mains and service laterals that feed off of the 42-inch
transmission main. According to billing records, the average billed consumption in the
HLWWS between 1990 and 1997 was 45.7 million galions per day. This amounts to
approximately 36% of the island-wide water demand.

Project Cost

The revised estimated cost of installing the 42-inch transmission main from the
intersection of Liliha Street and Vineyard Boulevard to the Waahila 180" access road is
$41.8 million. The revised construction cost of the new booster pump station is
estimated to be $2,000,000.

Relationship to Plans, Policies and Controls
Plan, policies, and controls considered in the evaluation of the project are as follows:

State L.and Use Districts

Honolulu City and County General Plan
Primary Urban Center Development Plan
Qahu Integrated Resource Plan

Probable Impacts

Impacts associated with the proposed project can be classified as having short-term and
long-term effects. Short-term impacts are those related to construction activities,
namely noise, air quality, water quality, erosion, and public health and safety and traffic.
Long-term impacts are those associated with operation of the water system
improvements. These include impacts on flora, fauna, society, public health and safety

and infrastructure.

s-2 1131-00/Final Environmental Assessment
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Short-term Impacts

The impacts generated from the construction activities are not expected to be
significant. The BWS will coordinate the design and construction of the project
with the city, state and affected utilities in order to consolidate projects, reduce
traffic impacts and minimize service interruptions. During construction, soil
erosion control measures and relevant Best Management Practices (BMPs) will
be implemented. Potential soil loss is anticipated to be minimal and within an
acceptable range. There are no expected significant impacts on water quality,
historical sites or archaeological features. The BWS will mitigate any possible
impacts by hiring an archaeologist for both on-site and on-call monitoring. There
are no known rare or threatened species of flora or fauna in the project area.
Traffic congestion may increase during construction because up to two lanes of
traffic will be closed at a time during construction, unless partial shoulder area is
available. Mitigative traffic monitoring and coordination will be implemented to
minimize inconvenience to the public. Noise control measures such as muffling
devices will be employed on construction equipment during construction. Dust
control measures such as sprinkling and watering will be implemented to
minimize emissions.

Long-term Impacts

In the long-term, the project will not have adverse environmental impacts. In fact,
it will benefit both residents and businesses in the area. In addition, the proposed
project is not expected to adversely affect the existing water quality or biota within
the project area. The project will improve public facilities in the area which will
promote long-term community gains.

Alternatives Considered

No Action

The “No Action” alternative means that no water system improvement will be
constructed. Currently, the hydraulic grade line (HGL) decreases during high
demand periods and higher than desired velocities occur which indicate that the
existing main is exceeding its carrying capacity. Also, as the existing system
ages and the population in the area increases, the water system may become
inadequate. This alternative is unacceptable to the community, since water
supply issues will remain unresolved.
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Delayed Action

The “Delayed Action” alternative means that the water system improvement takes
place at some time in the future. This alternative will postpone the resolution of
water supply concerns in the area, causing potential water supply shortages due
to inadequate infrastructure. Furthermore, the delay of the water system
improvement will also result in higher construction costs in the future due to

inflation.
Alternative Transmission Main Routes and Pump Station Sites

The “Alternative Transmission Main Foutes and Pump Station Sites” alternative
means that the water system improverment will utilize thoroughfares and sites
other than those proposed. A separate feasibility study prepared for the Honolulu
Board of Water Supply entitled “Peer Review and Expansion of the Route
Feasibility Study for the Honolulu 42-inch and 24-inch Transmission Mains"

(Reference No. 9) evaluated more than seven alternative routes for the
transmission main. All of these alternatives were concluded to be less feasible

than the proposed transmission main route. In general, an alternative solution
would fead to higher construction costs, higher maintenance requirements, more

disruption to the public and increased impacts to archaeological sites and
Historical Districts.

Additionally, three alternate sites were €valuated by the BWS for construction of
the booster pump station. These three Sites proved to be less feasible based on
their hydraulic characteristics, proximity to transmission mains and location
relative to public facilities.

J. Irreversible and Irretrievable Commitments of Resources

The proposed water system improvement prclject involves irreversible and irretrievable

uses of energy, labor, materials, and capital funds by the City and County of Honolulu's
Board of Water Supply. Construction of the proposed water system improvements will

resolve water supply concemns throughout the Urban Honolulu area.
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K. List of Necessary Permits and Approvals

Permits required in order to produce the water system improvements are listed as

follows:
Permit

Army Corps

of Engineers (404) Permit

Stream Channel
Alteration Permit

Water Quality (401)
Certification

National Pollutant
Discharge Elimination
System (NPDES):
Dewatering Permit

NPDES:
Hydrotesting
Permit

NPDES:
Storm Water Runoff
Permit

State Right-of-Way Permit

City and County
Right-of-Way Permit

Marc M. Siah & Associates, Inc.

Approving Agencies

Army Corps of Engineers

U.S. Government
Regulatory Section

Job File No.: 200000230

Department of Land

and Natural Resources

State of Hawaii

Department of Health
State of Hawaii
Clean Water Branch

Department of Health
State of Hawaii
Clean Water Branch

Department of Health
State of Hawaii
Clean Water Branch

Department of Health
State of Hawaii
Clean Water Branch

Department of Transportation

Highways Division
State of Hawaii

Department of

Transportation Services

Approximate Processing Time

90 - 180 days

60 -90 days

60 - 90 days

60 - 90 days

60 - 90 days

60 - 90 days

30 - 60 days

30 - 60 days

City and County of Honolulu

s-5
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Permit

Building Permit

Grading Permit

State Trenching Permit

City Trenching Permit

Noise Variance Permit
{as needed)

State Traffic Control Plans

State Lane Closure Permit
(as needed)

City and County
Traffic Control Plans

City and County
Street Usage Permit
(as needed)

Construction Plans
and Specifications

Marc M. Siah & Asscciates, Inc.

Approving Agencies

Approximate Processing Time

Department of Planning
and Permitting
City and County of Honolulu

Department of Planning
and Permitting
City and County of Honolulu

Department of Transportation
Highways Division
State of Hawaii

Department of Planning
and Permitting
City and County of Honolulu

Department of Health
State of Hawaii

Department of Transportation
Highways Division
State of Hawaii

Department of Transportation
Highways Division
State of Hawaii

Department of
Transportation Services
City and County of Honolulu

Department of
Transportation Services
City and County of Honolulu

Department of Planning

and Permitting

City and County of Honolulu
and

Board of Water Supply
City and County of Honolulu

30 - 45 days

15 - 30 days

15-30 days

15 - 30 days

7 - 14 days

15-30 days

15-30 days

15 - 30 days

15 - 30 days

30 - 60 days

30 - 60 days
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SECTION1

INTRODUCTION

1.1 Study Purpose

The purpose of this study is to assess the environmental impacts of installing new 42-inch and
24-inch transmission water mains in urban Honolulu as proposed by the City and County of
Honolulu's Board of Water Supply. Installation of these transmission mains will greatly increase
the capacity and hydraulic performance of the Honolulu Low West Water System and will
enhance the Honolulu Board of Water Supply's capability to provide reliable potable water
service to urban Honolulu. The proposed alignment for the 42-inch transmission main is

ilustrated in Figure 1-1.

1.2  Existing Water System

Urban Honolulu, which includes the Downtown Honolulu and Waikiki areas, is serviced by the
Honolulu Low West Water System (HLWWS). At the present time, a single 42-inch
transmission main extending from Kalihi Street in Kalihi to Griffiths Street in McCully is the only
means for transmission of water from the west to the east side of the water system. This
transmission main has been in use for more than 50 years. Currently, during high demand
periods, the hydraulic grade line decreases in certain sections of the existing 42-inch
transmission main. The decrease in hydraulic grade line and flow measurements of velocities
exceeding desired rates indicate that the existing main has reached its carrying capacity.

The distribution network built around the 42-inch artery is comprised of a network of water
mains and service laterals that feed off of the 42-inch transmission main. The existing water
system along the project route includes approximately 5,500 linear feet of 42-inch line, 400
linear feet of 30-inch line, 1,800 linear feet of 24-inch line, 800 linear feet of 20-inch line, 500
linear feet of 18-inch line, 13,800 linear feet of 12-inch line and 7,800 linear feet of 8-inch line.
According to billing records, the average billed consumption in the HLWWS between 1990 and
1997 was 45.7 million gallons per day. This amounts to approximately 36% of the island-wide
water demand. The existing water system in the area of the proposed transmission main is

shown in Figure 1-2.

1.3 Proposed Action

The action proposed by the Honolulu Board of Water Supply is to install approximately 23,000
linear feet of 42-inch water line from the intersection of Liliha Street and Vineyard Boulevard to
the Waahila 180' Reservoir. Also as part of this project, the BWS plans to include the
construction of a sixty million gallon per day pump station adjacent to the existing BWS facilities
near the intersection of Beretania Street and Alapai Street. The installation of the new water

Marc M. Siah & Associales, Inc. 1-1 1131-00/Final Environmental Assessment
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line and booster pump station will increase the transmission capacity and flow across the

HLWWS, This action would also create redundancy and increase reliability in the HLWWS,
Another benefit of the new 42-inch transmission main would be an increase in the hydraulic
grade line throughout the system, resulting in increased efficiency, lower pumping costs and

decreased maintenance requirements.
1.3.1 Proposed Transmission Main

The proposed revised alignment for the new 42-inch transmission main, as illustrated in
Figure 1-1, starts from the Liiiha Street/Vineyard Boulevard intersection and proceeds
southeast along Vineyard Boulevard to Punchbowl! Street. It would then continue south
on Punchbowl Street to Beretania Street. From here it runs southeast on Beretania
Street to Victoria Street, then south to King Street. It then proceeds southeast along
King Street to Isenberg Street. The line wouid then go north on Isenberg Street and
west on Coyne Street to University Avenue. The line then goes northeast on University
Avenue to Dole Street and continues east along Dole Street to the access road to the
Waahila 180" Reservoir. At this point, the 42-inch transmission main will connect to the
existing influent-effluent main that runs along the Waahila 180' Reservoir access road.
During the final stages of design, the Board may exercise an oplion vary the proposed
route in two areas. One area is at the intersection of Vineyard Boulevard and
Punchbow! Street. From here, the BWS may choose to continue on Vineyard Boulevard
to Lusitana Street. It would then continue south on Lusitana Street to Lauhala Street.
The line would the continue siuth on Lauhala Street to continue on Beretania Street.
The other area where the routing of the pipeline may change is at the intersection of
King Street and Isenberg Street. At this point, the line may continue on King Street to
University Avenues, then northeast on University Avenue to Dole Street. Both of these
optional routes are shown in Figure 1-1. Finally, the BWS may choose to downsize the
section of transmission main from the intersection of Isenberg Street and King Street to
the Waahila 180" Reservoir access road point of connection. [f the BWS decides to
downsize this section of the transmission main, a 24-inch line will be used and the BWS
may supplement the water system in the future with a 24-inch line from the Waahila 180’
Reservoir access road to Waialae Avenue via Dole Street and St. Louis Drive. As
proposed, the construction cost of the 42-inch and 24-inch transmission mains is
approximately $41.8 million (see Appendix A for earlier cost estimates). To date, the
transmission main design has not been completed.

1.3.2 Proposed Booster Pump Station

The preferred location for the proposed booster pump station is within the existing BWS
Beretania Street complex, as shown in Figure 1-1. The new pump station will be
designed to pump 60 million gallons of water per day. It is anticipated that the pumping
will be done using five pumps, each with a 15 million galion per day pumping capacity.

Marc M. Slah & Assoclates, Inc. 1-4 1131-00/Final Environmental Assessment
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Work associated with the construction of the booster pump station will include the
installation of transmission lines to connect to the Honolulu Low West Water System,
motors, pumps; valves and pipe connections. The control building itself will be
constructed of acoustically dampened, concrete walls. Construction of the booster
pump station has a revised estimated cost of $2,000,000. To date, the booster pump
station has not been designed and the final location of the booster pump station within
the BWS Beretania Street complex will be identified in the Beretania Complex Facility
Master Plan, which is stili being developed. Figures 1-3 and 1-4 illustrate the typical
layout of a pump station of this type. Alternative locations within the site are shown in

Figures 1-5 and 1-6.

1.3.3 Pipelin¢ Construction Methods

The BWS will coordinate the design and construction of the project with the city, state
and affected utilities in order to consolidate projects, reduce traffic impacts and minimize
service interruptions. The 42-inch and 24-inch transmission mains will be installed using
methods that will minimize the impacts to the community and environment to the

greatest extent Possible.
1.3.31 Existing Right-of-Ways

In general, transmission main installation will be accomplished using a common
trenching method. Micro-tunneling and directional drilling are two other methods
of pipe installation that may be considered, however due to the number of
existing underground utilities in the area, these methods may not be feasible.

Construction will proceed along the alignment with a backhoe excavating a
trench. The pipe will then be installed on the required pipe cushion and
backfilling, compacting and repaving will be done. The pipe trench will be
compacted and repaved as construction moves along the roadway in order to
minimize inconvenience to the public. The construction trench will be
approximately 4 feet 8 inches wide in order to accommeodate the pipe width and
necessary pipe cushioning. The trench depth will be a minimum of 7 feet 2
inches deep in order to accommodate the pipe height, pipe cushioning and
minimum cover requirements. At the completion of the project, all disturbed
areas will be restored to their original condition, including repaving.

1.3.3.2 Stream Crossings
There are four options available for pipeline installation at stream crossings. The

options are hanging the pipe from the existing bridge, supporting the pipe on a
new support structure adjacent to the existing bridge, micro tunneling under the

1-5 1131-00/Final Environmental Assessment
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Figure 1-3 Typical Booster Pump Station Plan
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Figure 1-4 Typical Booster Pump Station Elevations
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Figure 1-5 Proposed Beretania Booster Pump Station Location
(Alternative 1)
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Figure 1-6 Proposeci Beretania Booster Pump Station Location
(Alternative 2)
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stream bed and the trenching method as used in the roadways. Regardless of
construction method chosen, Best Management Practices (BMPs) will be
implemented in order to prevent damage to the stream. Typical BMPs at all
stream crossings may include silt fences and sand bags in order to minimize soil
erosion into the streams. The final decision regarding the method of
construction will be done on a stream by stream basis by the designer during the

design stage of the project.

One option is to hang the 42-inch pipe from the existing bridge. If the existing
structure can adequately support the additiocnal loads, this option would eliminate
the need for any special permits as long as there is no reduction in the cross
sectional area of flow under the bridge. This method of construction at stream
crossings allows ease of maintenance and no alteration to the stream.

The second option would involve constructing a new structure adjacent to the
existing bridge. This structure would support the pipe at bridge leve! at the
stream crossing. This option would require a Stream Channel Alteration Permit
(SCAP), an Army Corps of Engineers (ACOE) Permit and a Water Quality
Certification (WQC). This method would allow the pipe to be maintained easily
and would have a minimal impact on the streams.

The third option, micro tunneling, involves tunneling under the stream bed from a
16-foot square pit at the to of the stream bank. This method of construction
requires no special permits, however, maintaining and accessing the pipe will be
extremely difficult and costly and requires a large staging area for feeding the
pipe segments into the pit.

The fourth option would be the conventional trenching method. If the canal bed
is impacted, then one half of the crossing at a time will be temporarily dammed
during construction to maintain drainage capacity and allow aquatic biota
unobstructed passage. This will allow construction while preventing unnecessary
soil erosion from the project into waterways. This method would be the most
disruptive to the stream bed and, like the micro tunneling method, maintaining
and accessing the pipe will be extremely difficult. This method of construction
would also require a SCAP, ACOE Permit and WQC.

1.3.4 Project Phasing

The proposed 42-inch transmission main is divided into five phases as shown in Figure
1-1. Phase | will involve routing the 42-inch main from Dillingham Boulevard/Liliha
Street to the interconnection point on Nuuanu Avenue. Phase ll will route the 42-inch

Marc M. Siah & Assoclates, [nc. 1-10 1131-00/Final Environmental Assessment
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main from the interconnection point on Nuuanu Avenue to the BWS Beretania Street
Complex area. Phase lil will continue the 42-inch main from the BWS Beretania Street
Complex area to the interconnection at the intersection of King Street and Isenberg
Street. Phase IV will extend from King Street/lsenberg Street to the Waahila 180°
Reservoir. Because Phase IV will route the transmission main directly to the Waahila
180" reservoir access road interconnection point, the 24-inch transmission main in
Phase V from Waialae Avenue/St. Louis Drive to the Waahila 180" Reservoir will not be
constructed at this time. The construction of the booster pump station will be treated as
a separate phase. This phase will include connecting the 42-inch transmission main
from Lauhala Street to Lisbon Street (between Phases Il and IIl) and construction of the

booster pump station building.
1.3.5 Construction Schedule

Construction of the proposed water system improvement is scheduled to begin with
Phases | and Il in January, 2002. Construction cannot begin prior to 2002 dueto a
moratorium on permit approvals in state right-of-ways in the urban Honolulu area. The
project’s construction schedule will be coordinated with the Roadwork Coordinating
Committee which is composed of State, City and private utilities. Each phase of
transmission main installation is scheduled to take between one and two years, and if
done successively, construction will be completed in about 10 years. Phases may be
separated, combined or done concurrently from opposite ends of the project to reduce
overall construction time and impact to the public. Construction of the booster pump
station may be done at the same time as the transmission main installation. The current
estimated construction schedule is as follows:

Phase Estimated Construction Schedule Project Limits

Start End

January 2002 January 2004 | Along Vineyard Boulevard from Liliha
Street to Nuuanu Avenue

January 2002 January 2004 | Along Vineyard Boulevard from Nuuanu
Avenue to Punchbowl Street

Beyond 2006 Along Punchbowl! Street and Beretania
Street to Victoria Street. Then along
Victoria Street and King Street to
Keeaumoku Street.

Marc M. Sizh & Associates, Inc.
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Phase Estimated Construction Schedule Project Limits
Start End

v Beyond 2006 Along King Street from Keeaumoku Street
to Wiliwili Street

\' Beyond 2006 Along Vineyard Boulevard from Wiliwili
Street to Isenberg Street

Vi Beyond 2006 Along Isenberg Street from King Street to

Coyne Street, along Coyne Street to
University Avenue then along University
Avenue to Dole Street. Finally along Dole
Street to the Waahila 180' Reservoir.

Booster | December 2003 | December 2005 | Beretania Booster Station within the BWS
Station Beretania Complex

Marc M. Siah & Associates, Inc. 1-12 1131-00/Final Environmental Assessment
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SECTION 2

DESCRIPTION OF THE EXISTING ENVIRONMENT

Physical Setting

2.1.1 Climate

The alignment of the proposed 42-inch transmission main entirely falls within the primary
urban corridor in Honolulu. With the exception of few months in the winter, like most
areas on Oahu, the climate in the project area is characterized by prevailing trade winds.
The general climate is sunny and relatively uniform year-around. Day time temperatures
range between 70 -75 F, whereas at night, the temperatures dip into the 60's.

The rainfall map of Oahu as shown in Figure 2-1, depicts the mean annual precipitation
in urban Honolulu to be approximately 30 inches. Most of this rainfall occurs during
winter months from December through March.

21.2 Geology

Oahu, the third largest island in the State, covers an area 44 miles long and 30 miles
wide. The total iand area of Oahu is 604 square miles. The Honolulu area is bordered by
Diamond Head volcanic dome on the east and Koolau range in the north. The geology of
the Honolulu area was formed after volcanic activity resumed along the Koolau volcanic
rift at which time a series of lava flows, cinder cones and tuff cones were formed. These
volcanic formations, which are very different in composition from the older Koolau rocks,
are known as the Honolulu Volcanic Series. The Honolulu plain is undertain by a broad
elevated coral reef, partly covered by alluvium carried out from the mountains by
streams. Figure 2-2 shows the geological features of Oahu.

2.1.3 Topography

The existing topography along the route of the proposed 42-inch and 24-inch
transmission mains is defined by disturbed paved roadways with elevations ranging from
20 feet above Mean Sea Level {(MSL) to 130 feet above MSL. Specifically, the ground
elevations along the proposed transmission route start at an approximate elevation of 20
feet above MSL at its beginning at the intersection of Liliha Street and Vineyard
Boulevard. From here, the ground elevation gradually increases as it runs through urban
Honolulu via Vineyard Boulevard, Lusitana Street, Beretania Street, Victoria Street, King
Street, University Avenue and Dole Street until it terminates at the access road to the
Waahila 180' Reservoir at an approximate elevation of 130 feet above MSL. Ground
slopes throughout the alignment are generally less than 10 percent. The finished grade

1131-00/Final Environmentat Assessment
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Figure 2—1 Mean Annual Precipitation for Oahu
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Figure 2~2 Geological Features of Oahu
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elevations of the project will be the same as the existing grade. Figure 2-3 presents the
general slope of the terrain in the area as delineated by U. S. Geological Survey.

214 Soils

According to the United States Department of Agriculture Natural Resources
Conservation Service (NRCS), eight broad classes of soil types are found along the
proposed 42-inch transmission line. They include Ewa Siity Clay Loam (EmA), Fill Land,
Mixed (FL), Kaena Very Stony Clay (KanE), Kaena Clay (KaB), Makiki Clay Loam (MKA),
Makiki Clay Loam (MIA), Rock tand (rRK) and Tantalus Silty Clay Loam (TCC). Figure
2.4 shows the general locations of various soils along the proposed transmission main

route.

The Ewa Silty Clay Loam (EmA) type soil occurs along the proposed route between
Wiliwili Street and University Avenue. Typical slopes for Ewa Silty Clay Loam (EmA)
range from O to 2 percent. This is a shallow, well drained soil in basins on alluvial fans
on the islands of Maui and Oahu. The surface layer is dark reddish-brown silty clay
loam. The subsoil is dark reddish-brown and dark-red siity clay loam that has
subangular blocky structure. The substratum is coral limestone, sand or gravelly
alluvium. The depth to coral limestone is 20 to 50 inches. The soil is neutral in the
surface layer and subsoil. Runoff is very slow and the erosion hazard is no more than

slight.

In general, Fill Land, Mixed (FL) occurs mostly near Pearl Harbor and in Honolulu,
adjacent to the ocean. Along the proposed route, it occurs from Hauoli Street in the
McCuily area to Wiliwili Street. it consists of areas filled with material dredged from the
ocean or hauled from nearby areas, garbage and general material from other sources.

The Kaena Very Stony Clay (KanE) type soil occurs at the end of the proposed route
near the Waahila 180’ Reservoir. Typical slopes for Kaena Very Stony Clay (KanE)
range from 10 to 35 percent. This soil occurs on talus slopes and alluvial fans. The
surface layer is very dark gray clay with many stones. The next layer is dark-gray and
dark grayish-brown clay that has prismatic structure. Itis underlain by highly weathered
gravel. The soil is very sticky and very plastic, and it is mottled. The soil is slightly acid
to neutral. Runoff is medium to rapid and the erosion hazard is moderate to severe.

The Kaena Clay (KaB) type soil occurs at the beginning of the proposed route from Liliha
Street to Maunakea Street in the Downtown Honolulu area. Slopes for Kaena Clay (KaB)
range from 2 to 6 percent. This soil occurs on talus slopes and alluvial fans. The
surface layer is very dark gray clay with few or no stones. The next layer is dark-gray
and dark grayish-brown clay that has prismatic structure. It is underlain by highly
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weathered gravel. The soil is very sticky and very plastic, and is mottled. The soil is
slightly acid to neutral. Runoff is slow and the erosion hazard is slight.

The Makiki Clay Loam (MKA) soil type occurs in three areas along the proposed route. It
first occurs between Maunakea Street and Punchbowl Street. Later, it occurs from the
Honolulu Board of Water Supply main headquarters to Hauoli Street. The last time it
occurs is from University Avenue to the Lunalilo Freeway. Slopes for Makiki Clay Loam
(MkA) range from O to 2 percent. This soil is on smooth fans and terraces. The surface
layer is dark-brown clay loam. The subsoil is dark-brown clay loam that has subangular
blocky structure. It contains cinders and rock fragments. The subsoil is underlain by
similar material. Below this are volcanic cinders. The soil is strongly acid to medium
acid. Runoff is slow and the erosion hazard is no more than slight.

The Makiki Clay Loam (MIA) soil type occurs along the proposed route from the Lunalilo
Freeway to the Manoa Stream. Slopes for Makiki Clay Loam (MIA) range from O to 3
percent. This soil is on smooth fans and terraces. The surface layer is dark-brown clay
loam. The subsoil is dark-brown clay loam that has subangular blocky structure. [t
contains cinders and rock fragments. The subsoil is underlain by similar material.

Below this are volcanic cinders. This soil type contains enough stones to hinder
cultivation. The stones are angular and make up about 15 percent of the soil by volume.
The soil is neutral to siightly acid. Runoff is slow and the erosion hazard is no more than

slight.

Relative to the proposed transmission main route, the Rock Land {rRK} soil type is found
in the area between the Manoa Stream and the Waahila 180' Reservoir access road.
Rock Land (rRK) is made up of areas where exposed rack covers 25 to S0 percent of the
surface. The rock outcrops and very shallow soils are the main characteristics. The
rock outcrops are mainly basalt and andesite. This land type is nearly level to very steep.

Lastly, the Tantalus Silty Clay Loam (TCC) soil type occurs along the proposed route
from Punchbowl Street to the Honolulu Board of Water Supply headquarters. Typical
slopes for Tantalus Silty Clay L.oam (TCC) range from 8 to 15 percent. The surface layer
is very dark brown silt loam that has subangular blocky structure. The subsoil is dark
reddish-brown, massive very fine sandy loam. The substratum is black, unweathered,
gravel-size cinders. The soil is neutral to the surface layer and subsoil. Runoff is slow

and the erosion hazard is slight.

Soil conditions along the proposed transmission main route and at the booster pump
station site will not adversely effect the design of these improvements. In general, the
various soils are structurally stable and non-corrosive in nature.
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2.1.5 Flood and Tsunami Hazard

The lowest ground elevation in the project area is approximately 9 feet above MSL where
Vineyard Boulevard crosses the Nuuanu Stream. According to tsunami inundation
maps, the entire alignment of the proposed water line is outside of inundation areas. The
majority of the project area is designated as Flood Zone X in the Federal Flood Insurance
Rate Map (FIRM). Zone X refers to an area outside the 500 year flood inundation zone.
Only at points where the transmission main crosses the Makiki Stream (Flood Zone AQ)
and the Manoa Stream (Flood Zone AE) wili the alignment be in a floodway area.

2.1.6 Flora and Fauna

There are no known rare, threatened or endangered species (TES) of flora or fauna
existing in the immediate project area. Because the proposed transmission line will be
installed entirely within the previously disturbed paved right-of-way throughout urban
Honolulu, it is not anticipated that any TES of plant and/or wildlife will be affected by the
project. There are three stream crossings along the proposed route. They are Nuuanu
Stream, Makiki Stream and Manoa Stream. Depending on the design of the transmission
main and method of construction used (as detailed in Section 1.3.3.2), the new waterline
may come into contact with the stream bed. After construction is completed however,
cross-sectional flow areas at these streams will not be changed.

Nuuanu Stream is a perennial stream that originates in Nuuanu Valley and flows into
Honolulu Harbor. At the proposed 42-inch transmission main crossing on Vineyard
Boulevard, Nuuanu Stream is a concrete lined, triple box culvert with no vegetation in the
active channel, as shown in Figures 2-5a and 2-5b. The stream leading both up to and
away from the Vineyard Boulevard crossing is concrete rubble masonry (CRM) lined.
According to the State's Hawaii Stream Assessment, areas of Nuuanu Stream away
from the proposed water line crossing have limited aquatic resources. Four native
species and four introduced species of aquatic life have been observed in this stream. In
regards to riparian resources, some introduced animals and plants have a negative
influence on streams. Feral animals like pigs, goats and sheep, none of which are native
to Hawaii, destroy vegetation, accelerate soil erosion, open up forests and contaminate
the water with fecal material. Pigs are the only detrimental animals found near Nuuanu
Stream. Furthermore, weedy plants can dramatically alter the nature of a stream,
generally by impeding water flow. California grass, hau and red mangrove are three
species considered to have the greatest influence. Of these species, the red mangrove
is the only detrimental plant found at Nuuanu Stream. Additionally, zero percent of the
Nuuanu Stream is surrounded by native forest. In the upper portions of the stream, away
from the project area, two recovery habitats and one species of endangered bird have
been identified.
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Nuuanu Stream: Downstream View at

Figure 2-5a
the Vineyard Boulevard Crossing

Figure 2-5b Nuuanu Stream: Upstream View at
the Vineyard Boulevard Crossing

.. l = Marc M. Siah & Associates, [nc.

1131EAFIG2-5.0WG  01/31/00

Consulting Civil, Structuzal , Environmental & Ocean Engineers
810 Richards Street, Suite 888, Honofulu, Hawaii 96813




DESCRIPTION OF THE EXISTING ENVIRONMENT

Marc M. Siah & Associates, Inc.

SECTION TWO

Both Makiki and Manoa Stream are tributaries of the Ala Wai Canal System. The Ala Wai
Canal System is a perennial system that flows into the Ala Wai Boat Harbor and Mamala
Bay. Makiki Stream is a tributary that originates in upper Makiki and flows directly into the
Ala Wai Canal. At the proposed 42-inch transmission main crossing on King Street,
Makiki Stream is a concrete lined box culvert with no vegetation, as shown in Figures 2-
6a and 2-6b. Upstream from King Street, Makiki Stream is an underground culvert.
Downstream from the King Street crossing, the stream is CRM lined.

Manoa Stream originates in Manoa Valley and flows into the Manoa-Palolo Drainage
Canal, which in turn flows into the Ala Wai Canal. Atthe proposed 42-inch transmission
main crossing on Dole Street, Manoa Stream is unlined, with some vegetation, as shown
in Figures 2-7a and 2-7b. The proposed transmission main will be installed across the
Dole Street bridge in a similar manner to the existing water line hanging from the bridge

as shown in Figure 2-7b.

According to the State of Hawalii's Stream Assessment Report, the Ala Wai Canal
System has moderate aquatic resources with the presence of ‘o'opu nakea (Awaous
stamineus) in addition to seven native and six introduced species of aquatic life. Within
the Ala Wai Canal System and away from the proposed water line crossings, two
detrimental plants found are the mangrove and the hau. The only detrimental animal
observed near areas of the Ala Wai Canal System is the pig. Along the entire course of
the Ala Wai Canal System, ten percent of the vegetation is comprised of native forest. In
the upper portions of the System, and away from the project area, one species of
endangered bird exists.

Most of the flora and fauna associated with these three streams are present both
upstream and downstream from the project site. In the vicinity of the project site, the
fiora and fauna have been previously disturbed due to stream modifications at road and
bridge crossings. Figures 2-5a and 2-5b, 2-6a and 2-6b and 2-7a and 2-7b illustrate the
existing stream conditions where the proposed transmission main will cross these

streams.
2.1.7 Historic/Archaeological Features

An archaeological inventory survey and literature search conducted by Archaeological
Consultants of the Pacific, Inc. (ACPI) discovered three types of archaeologically
significant features present in the general project area, a map of which can be found in
Appendix B (please note that Option 1 and Option 2 as referenced in the “Revised
Archaeological Monitoring Plan” are now on the preferred route). These features include
Historical Districts, traditional sites (that may include human burials, historic habitats or
cultural relics) and ancient fishponds. There are three Historical Districts in the general
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Figure 2-6a  Makiki Stream: Upstream View #1
at the King Street Crossing

Figure 2-8b  Makiki Stream: Upstream View #2
at the King Street Crossing
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Manoa Stream: Downstream View

Figure 2-7a
at the Dole Street Crossing

Figure 2-7b  Manoa Stream: Upstream View
at the Dole Street Crossing
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project area. The first Historic District is the Chinatown Historic District. This district is

in the downtown Honolulu area and is bordered by Beretania Street on the north, Nuuanu
Stream on the west, Queen Streef on the south and Nuuanu Avenue to the east.
Adjacent to the Chinatown Histori¢ District is the Merchant Street Historic District. This
district is bordered on the north by King Street, on the west by Nuuanu Avenue, on the
south by Queen Street and on the €ast by Fort Street. The last Historical District is the
Capital Historic District. This district is bordered to the north by Beretania Street, to the
west by Bishop Street, to the south by Queen Street and to the east by the west property
line of the City and County of Honelulu Municipal Building. Traditional sites and

fishponds are distributed throughout the project area.

The proposed routing of the new transmission main will encroach on the northeast
corner of the Capitol Historic District as shown in Appendix C. There are no traditional
sites adjacent to the project. Besides the Capitol Historic District, the only other known
archaeological features that are directly adjacent to the proposed transmission main
routing are ancient fishponds located on University Avenue, mauka of King Street and at
the intersection of Isenberg and Date Streets as shown in Appendix C. The first fishpond
may affect up to 150 linear feet of fhe transmission main. The second fishpond is
affected by a lateral that interconnects to the existing water system at the Isenberg Street
and Date Street intersection. In anticipation of potential impacts to these fishponds, an
archaeological monitoring plan has been developed to ensure preservation of culturally
sensitive and important artifacts. According to the monitoring plan developed by ACPI
and enclosed in Appendix B, an archaeological investigation, in the form of an inventory
survey, should be conducted during the trenching of the water main. These
investigations should consist of coreé samples, wherein an analysis of the stratigraphy
may be made in addition to analyse¢s of faunal and polynological remains as well as
diatom and radiocarbon samples. These investigations will be done when construction
reaches the area in question and will be monitored by an archaeologist as contracted by
the BWS. A copy of the results acAuired from these investigations will be given to the

Office of Hawaiian Affairs (OHA) fof Teview.

Previous construction activities in other areas adjacent to the proposed water main
routing have uncovered various archaeological finds that may be encountered during
construction. In the past, two inadvertent burials were encountered at the corner of
Queen Emma Street and Old Vineyard Street. Also, an historic bottle dump (associated
with the old soda works) was encountered on Vineyard Boulevard between Queen
Emma and Punchbow! Streets. A last site is adjacent to the Kapapa Lo'i ‘O Kanewai
Cultural Garden and the Center for Hawaiian Studies on Dole Street in the vicinity of the
Manoa Stream and Kanewai Field. Cultural finds and inadvertent burials have previously

been encountered in this area.
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21.8 Wetlands

The Office of State Planning’s Wetlands and Waterbird Recovery Habit map shows no
wetlands in the project area as presented in Figure 2-8. The only wetland and sensitive
riparian habitats along the transmission main route are confined to the immediate areas
surrounding Nuuanu and Manoa Streams. U. S, Fish and Wildlife Service's National
Wetland Inventory Map identifies Nuuanu Stream as an E10WLx habitat or Estuarine,
Subtidal, Open Water, Subtidal, Excavated ecosystem. Manoa Stream is identified as
PFO3A habitat or Palustrine, Forested, Broad-leaved Evergreen, Temporary ecosystem.
Figure 2-9 details these wetland designations and Table 2-1 provides a map legend. The
proposed project will not impact the existing wetland ecosystem,

2.1.9 Air Quality

The urban Honolulu area is considered a mixed business and residential area which is
not exposed to adverse air quality conditions. There are no point sources of airborne
emissions in the immediate vicinity of the project site. The vehicular traffic on the main
streets and boulevards is the primary source of indirect emissions in the project area.
The air quality along the project alignment is generally considered good and well within
the State and Federal Ambient Air Quality Standards.

2.1.10 Noise Characteristics

Since the project avoids industrial areas and is primarily in business and residential
areas, there are no significant fixed noise generators in the vicinity of the project.
Background noise in the area can be attributed to vehicular traffic along the project route.
The ambient noise level in the project area is in the range of 25 to 30 decibels (dB) and is
considered normal and acceptable. The average posted speed iimit along the pipeline
alignment is 35 miles per hour.

2.1.11 Water Quality

The alignment of the transmission main project is within two miles of the ocean. There is
one perennial stream along the transmission main route, namely, Nuuanu Stream.
Nuuanu Stream drains into Honolulu Harbor. Two other streams, Makiki Stream and
Manoa Stream, are along the transmission main route and are tributaries of the Ala Wai
Canal. According to the Hawaii Department of Health Water Quality Standards Map, all
three streams within the project area are designated as Class 2 inland water.

1131-00/Final Environmental Assessment
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Figure 2—8 Wetlands and Waterbird Recovery Habitat Map

PUNAHOOLOPA MARSH 7 AM O
7 cocor
KALOU MARSH 7
/ . @ i \? Z 2
JAMES CAMPBELL NWR — PUNAMANO UNIT ' . /';?Kahuk P-«\, 7
JAMES CAMPBELL NWR — KiI UNIT ¥

d
W, V. A /
AIMEA FALLS PARK | aum.a(\Y'G ﬁ 2

/
HALEIWA LOTUS FIELDS
CROWBAR RANCH POND LOKO EA
DILLINGHAM PONDS 4 “

o, X AL, |
s 21 -- / *x” s “@ﬁ
MKULIA M TR =

,[/l.n /

e et
| WAIPO PENINSULA

PONDS
.'@ i ; | PEARL HARBOR NWR
M J Marc M. Siah & Associates, Inc. HONOULIULI UNIT

7

NIEANG2-8.0WG  05/02/00  03:47

Consulting Civil . Structural . Eavircomental & Ocean Engineers
810 Richards Street, Suite 888, Honolulo, Hawaii 96813




% AM ORIENT PRAWN FARM

| COCONUT GROVE

NS KAHUKU PRAWN FARM
uk ‘-’\ 2, LAIE PRAWN FARM

1 \’f

PUNALUU PRAWN FARM

KAHANA MARSH
0 2 4 MILES

5t
A0 0 2 4KILOMETERS
Y
WAIHEE

- L4
e M fkam Pt
Y78 A NUUPIA PONDS
3 /////&, KAWAINUI MARSH
- »*’g,‘;f’é//if'b(’ ooo
e ’\‘4\@- .7

///""- apu’u FPoint

BTE et KEERY 0553

PO PENINSULA 2 e B A
LAGOON 5& ‘7 /
NDS X ’ 7 %,
} » 0 Boy

HARBOR NWR \ / 1
LIULE UNIT T Koko Head




MAP/DRAWINGH#
(02-¢ N



A——

Ly b L.

]

L.

NIEATAB2-1.0WG_01/28/00  05:28

Table 2—1 National Wetlands Inventory Map Legend
E ~ ESTUARINE
ECOLOGICAL SYSTEM |
— -
ECOLOGICAL SUBSYSTEM 1 — SUBTIDAL
I ] | | | | |
CLASS RB - ROCK BOTTOM UB — UNCONSOUDATED AB -~ AQUATIC BED  RF — REEF  OW — OFEN WATER AB - AQUATIC BED  RF - REEF P
1 Becrock BOTTOM 1 Submergent Mgd 2 Mol Uniyown Bottom 1 Submengent Akl 2 Mol 1
S 2 Boulder 1 Cobbie/Gravel 2 ‘Submergent Vasculor 3 orm 2 Submergent ¥oacuky 3 Worm 2
2 Sand 4 Flooting Leaved 6 Unioown Submargent 3
3 5 Flooting 7 Unkown Surkocs %
4 Organic 6 Unkown Submargent 5
7 Unkown Surfoce [
M — MARINE
ECOLOGICAL SYSTEM |
I
ECOLOGICAL SUBSYSTEM 1 - SUBTIOAL
| i | ] 1 f
CLASS RB - ROCK BOTIOM UB — UNCONSOUDATED AB — AQUATIC BED Rf = REEF OW - OPEN WATER AB — AQUATIC B
1 Badrock EBOTTOM 1 Submargent Algal 1 Cord tinknocn Bottom 1 Submargent Agd
Subdoss 2 Boulder 1 Cobble /Grovel 2 Submergant Vasculor 3 worm 2 Submergent Vo
§w § Unkown Submargent 8 Unknown Submen
+ Orgonke P-PALUSTRINE
ECOLOGICAL SYSTEM |
o SE B | | |
CLASS RE = ROCK BOTTCM LB — UNCONSOLDATED AB - AQUATIC BED fL - FLAT ML = MOSSAKCHEN B - EMERGENT
1 Bedrock BoTTou 1 Sobrmargent Ngdl 1 Cobble//Growd 1 Moss 1 Porsieimt
Sbeion 2 Boulder 1 Cobbie/Orawl 2 Submangent Vosouar 2 Sand 2 Lichn 2 Nerparsistant
2 Sad 3 Submergent Moss 3 Wd 3 Narow-teawd Nonp
3 4 Floating heaved 4 Organke 4 Broad-kawd Horpe
4 Orgenke S Floating 3 Vegetaled Ploresr 5 Kaos—hawd Pans
B Unkom Submacgent & Vegetaled Nonpicnesr § Brood-tecved Persis
5 Unkown Surfoce
L = LACUSTRINE
ECOLOGICAL SYSTEM ! _
I
ECOLOGICAL SUBSYSTEM 1 - LWNETIC
b | | | | |
CLASS RE - ROCK BOTTOM UR = UNCONSOLIDATED AB ~— AQUATIC BED OW — OPEN WATER RS - ROCK BOTTOM UB-UWM
1 Bedrock BoTTOM 1 Submergent Uriknown Bodtom 1 Bedrock
Subeleas 2 Boukder 1 Cobbie/Grawi zwt"vruu 2 Boude: 1 Cobble/Grrd
2 Sond 3 Sbeerguat Moss 2 Sond
3w # Floating Laaved 3 tud
4 Orgornic S Flooting 4 Ocgaric
gWMWI
R — RIVERINE
ECOLOGICAL SYSTEM I
1l I I
ECOLOGICAL SUBSYSTEM 1 = TOAL 2 - LOWER PERENNIAL 3 - UPPER PERENNIAL
CLASS EM - EMERGENT RE - ROCK BOTTOM  UB ~ UNCONSOLIDATED AB — AQUATIC BED FL = FLAT S8 -
2 Nonpersistent 1 Bedrock BOTIOM 1 Submaergent Algal 1 Cabbie/Crawd 1¢
Subdioss 3 Nonpersistant 2 Boulder 1 Gobble/Crowl 2 Submergent Vaxcular 2 Sond 2
4 Norpersistwt 2 Sovd 3 Submergen! Mosy 3hd 3
3 wod 4 Poating Lecved 4 Organkc ry
4 Orgonic 5 Fioqling 5 Vegutated Plonesr
6 Unkomn Submeng 8 Vegelolad Noo—plonsar
7 Unkewn Surfoos
In order to more cdequately describe wetkc
may be oppiled ot the class or lon
WATER REGIMEN
Hon=Tidd Tidd .
A Temporary H Pemanent K Artifidd R Secsoral Th
B Soturated J Intarmittently Flooded L Subtidad 5 Temporary
'l‘./;) H gwm g:ﬁﬁWWt :un', Ihmt
SE® / Marc M. Siah & Associates, Inc. E Semod Soirated ¥ ;w#&wﬂm P rrepder 3 Dok
Consulting Civil . Structural . Envireomental & Occan Engincers chlmg A permarien

810 Richards Street, Suits 838, Hoootul, Hawzii 96813




JARINE

2 - NTERTIDAL
; | | 1 | | | | |
MCBED  RF - REEF  FL - FLAT S8 — STREAM BED RS - ROCKY SHORE 88 — BEACH/BAR EM — EMERGENT  SS ~ SCRUB/SHRUB fO ~ FORESTED
I Mgl 2 Woluse 1 Cobbie/Grovel 1 Cobble/Crovl 1 Bedrock 1 Cobbie/Cravl 1 Parsistent 1 Brood-leaved Deciducus 1 Brood~lecved Deciduaus
1§ Yosoulor 3 Worm 2 Sond 2 Sond 2 Boulder 2 Sond t Brood-lecved Evergrean 3 Brood—leaved E:
- Wbmergent 3 Mud 3 bud & Vogatated Non—plonear 3 Homow—leved Horpersistent ¢ Nesdke—ioaved E Heodie-leaved Evorgresn
“rloce 4 Orgonke 4 Organkc 4 Brood-tecved Monpersistent 5 Deod Deod
. 3 Yegataled Ploneer 5 Kormow—leaved Persiatent 6 Deckloon 6 Deciduous
n & Yegetaled Hoa-plonesr ¢ Brood-loawed Persistenl 7 Evergreen 7 Evergron
ARINE
k 1
2 - NTERTIOAL
. l ] I ! |
: AB - AQUATIC BED RF - REEF . - RAT RS ~ ROCKY SHORE BE — BEACH/BAR
‘ 1 Submergent Algdl 1 Cord 1 Cabbie/Growal 1 Bedrock 1 Cobble/Craval
g 2 Sebmaengent Vostulor 3 Worm 2 Sond 2 Boulder 2 Sond
" 8 Uninown Submergent 3 bkd & Vegutoted Non—plnesr
' & Vegetotod Nom=plonesr
JTRINE
CHEM EM - EMERGENT $S - SCRUB/SHRUB FO = FORESTED OW — OPEN WATER
1 Persistent 1 Brooxd—leoved Deciducus 1 Brood—loawed Declducus Urdanown Bottorn
i 2 Monpersisiint 3 Brood=leaved Evergreen 3 Brood=leaved Evergresn
3 Nomow-lecved Norpersistnt 4 Heedle—iecved Evergreen 4 Neadie—leoved
4 Brood-egmd Norpensistant 5 Decd 83 Decd
! 5 NarTow—leowd Persistent 6 Deciduous 6 Deciducus
: § Brood=-jeaved Persisient 7 Evergrean 7 Evergroan
;§TRINE
: i
2 ~ UTTORAL
| | | | |
l UB ~ UNCONSOUDATED AB - AQUATIC BED FL = FLAT RS — ROCKY SHORE BS — BEACH/BAR  EM - EMERGENT OW - OPEN WATER
BOTTCH 1 Sdbmvergant 1 Cobble forovel 1 Bedrock 1 Cobbbe/Gravel 2 Norparsistent Unknown Bottor
' 1 Cobbia/Grawel zwn”vrau 2 Sond 2 Boukder 2 Snd 3 Narow-lteaved
B 2 Sord 3 Submergmnt Moss 3 bud 4 Brood-ieoved
. 3 ud 4 Floatihg Laowed 4 Organic
' 4 Drgonic 3 Floaling S Vegetated Plonesr
: guamsmmt 8 Yegetated Hon—plonesr
ERINE rkomn Sroct
.:' 1 1
~ERENNIAL 4 — MNYERMITTENT 5 = UNKHOWN PERENNIAL
FL = FLAT S8 - STREAM BED RS ~ ROCKY SHORE B8 - BEACH/BAR  OW — OPEN WATER
. Cabble/Grawl 1 Cobble/Growd 1 Bedrock 1 Cobbie,/Grav Unknoss Botiom
1 Sond 2 Sond 2 Boulder 2 Sond
} e + Orooc
} Vegetaled Ploneer
‘1 Vegetalad Kon—plonse
: MODIFYING TERMS
j_eodeqmtdyducrbonllmdmdqaaﬂchd:llabmawnmnlthewuterr#nm,tala‘chm&try.solorqxddmdﬂen
_.cppﬂodalthedmorlowlwhﬁ:ehm;‘lhefamodmodlﬂ«mydsobcopplhdtoﬂnocdoqhdsﬂm
WATER CHEMISTRY SOIL SPECIAL MODIFIERS
b Boawr h Ddked
Tidal Cocstal Salhity Iniond Sdlinity pH Modifiares for ol Fresh Waler :M @ Parlaly Drained/Ditch rkﬂﬁdﬁwm
Keiad R Secwonal Tdd 1 Hyparhaline 7 Hypersdine a heid f Formad s Spd
S S Tamporary Tidd 2 Eutxine 8 Eusdine { Ciroumneutra x Excovated
picrly Ezpossd T Sombpermonent Tidd 3 Mioholive {Brockich) 9 Moedive 1 Akdine
r ¥ Permanent Tidd 4 Pdyhdne 0 Fresh
pee 1 Unkown % Liaschalne
6 Oligchaiine
0 Fresh




DESCRIPTION OF THE EXISTING ENVIRONMENT

2.2

SECTION TWO

Community Setting
2.21 Land Use And Ownership

Historically, the Honolulu area has been the primary location for the island’s businesses
and government. Atthe present time, the urban Honolulu area continues to be both the
commercial and civic center of Oahu. Land uses within the project area are generally
characterized as Residential, Commercial and Apartment Mixed Use. Although the
transmission main is located primarily within State and City and County right-of-ways, it
will run adjacent to numerous properties. A summary of the Tax Map Keys for these
properties is located in Appendix D.

2.2.2 Population

The population density throughout Honolulu is higher than the average density for Oahu.
The area is home to both residences and businesses. The population census indicates
that the population in the city of Honolulu was 377,059 in 1990. The area considered for
this census extends from Red Hill to Makapuu Point, south and west of the crest of the
Koolau Mountains.

2.2.3 Economy

The economy of urban Honolulu is typical of the island of Oahu as a whole, which is
mainly service industries oriented.

2.2.4 Police and Fire Protection

The main police station for the City and County of Honolulu is located at 801 South
Beretania Street, adjacent to the project area.

Fire protection for the project area is provided by five City and County Fire Stations
located at the intersections of Beretania Street and Bishop Street, Punchbow! Street and
Queen Street, Wilder Avenue and Piikoi Street, Kaheka Street and Makaloa Street and,
lastly, University Avenue and Date Street. There are numerous fire hydrants throughout
the project area. Figure 2-10 shows the locations of the police and fire stations.

225 Medical Facilities

There are many medical facilities throughout the Honolulu area. Health care on Cahu is
provided by various general hospitals. Health care facilities for in-patient medical care
include 29 hospitals of various types, including acute and long term facilities, 16 skilled
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nursing facilities and intermediate care facilities, and 261 care homes. Eight acute
nospitals are operated directly by the state government and one by the federal
government; 12 are nonprofit community hospitals. There are 7,651 beds available for
general, acute, and other care services. Most other medical institutions -skilled nursing
{acilities, intermediate care facilities, and care homes, are privately owned. Many
medical facilities are located in the general urban Honolulu area. These facilities include
Kapiolani Medical Center for Women and Children, the Shriners Hospital for Children and
gtraub Clinic and Hospital. Two medical facilities in particular are adjacent to the project
area: the Queen’s Medical Center and Kaiser Permanente Medical Center. The locations
of medical facilities in the area are shown in Figure 2-10.

2.2.6 Recreational Facilities

The urban Honolulu area is served by numerous recreational facilities offering diverse
opportunities for the neighborhood's residents. There are 15 facilities adjacent to the
proposed project area. Major facilities include the Foster Botanic Garden, Pacific Club,
Nuuanu YMCA, the Honolulu Academy of Arts, Neal Blaisdell Center, the McCully-Moiliifi
Branch of the State Library, Puck’s Alley and Varsity Theater. Public parks include
Beretania Community Park, Kauluwela Playground, Kamamalu Playground, Thomas
Square, Honolulu Stadium State Park, Moiliili Field and Kanewai Field. Figure 2-10
indicates the locations of these recreational facilities.

2,2.7 Schools

Tnere are numerous schools throughout the project area. The proposed transmission
main will pass directly by four of these schools. Specifically, these schools are Central
Intermediate School, McKinley High School, Washington Intermediate School and the
University of Hawaii. Refer to Figure 2-10 for the locations of these schools.

2.2.8 Refuse Collection and Disposal

Solid waste collection is provided by the City and County of Honolulu on a twice weekly
basis. Refuse from this area is collected and transported to H-Power and the
waimanalo Gulch landfill for final disposal.

2.2.9 Public Transportation

Bus service is the main public transportation system in the Honolulu area. Regular daily

bus schedules adequately provide transportation services to residents. Up to 80 bus
routes share common stretches with the proposed transmission main route, The
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intersection of Beretania Street and Alapai Street near the Board of Water Supply is
along most of the bus routes. Handivan and Taxi Cab services are also available in the

area.

Infrastructure
2.3.1 Road and Traffic

The transmission main will be routed primarily within the major thoroughfares of
Honolulu. There are 18 major and 24 minor intersections along the proposed route.
Vineyard Boulevard, Punchbow! Street, Beretania Street, King Street, University Avenue
and Dole Street will be affected. Tables 2-2 through 2-4 detail hourly traffic volumes at
the major intersections at mid-day, during the morning peak hour and during the
afternoon peak hour, respectively. Each table also indicates the number of through lanes
at each intersection. In general, the posted speed limit along the transmission main
alignment is 35 mph. Traffic is also generally heavy in the project area during the
morning and afternoon rush hours. Specifically, of the major intersections along the
proposed transmission main, the intersection of King Street and Keeaumoku Street has
the highest mid-day traffic volume of 3,882 vehicles per hour. Similarly, the intersection
of Vineyard Boulevard and Punchbow! Street has the highest morning traffic volume and
the intersection of King Street and Kalakaua Avenue has the highest afterncon traffic
volume with 5,295 and 5,431 vehicles per hour, respectively.

2.3.2 Water System

The water system infrastructure within the project area consists of several reservoirs

and a primary network of 8, 12, 18, 20, 24, 30 and 42-inch transmission lines and
laterals. The reservoirs and transmission lines in the project area are served by the
Honolulu Board of Water Supply. Water is first pumped from wells within the Pear!
Harbor and Honolulu areas into several reservoirs at the 180" elevation which include the
Aliamanu, Bella Vista, Punchbowl!, Makiki, Diamond Head and Waabhila 180' Reservoirs.
The locations of these wells range from as far as the Waipahu Wells to as near as the
Wilder Wells. The water supply is then conveyed either by gravity or pressure from the
reservoirs via transmission mains to the respective service areas.

Specifically, along the proposed route, Vineyard Boulevard has existing 12-inch and 42-
inch water lines from Liliha Street to River Street. Vineyard Boulevard then has an 8-inch
line and a 42-inch line from River Street to Punchbow! Street. Punchbowl Street has a
single 8-inch water line. Beretania Street has an 18-inch water line running from
Punchbow! Street to the existing Board of Water Supply pump station at the BWS
Beretania Street Complex. From the pump station to Alapai Street there are 18-inch,
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20-inch and 30-inch water lines. There is a single 12-inch line in Beretania Street from
Alapai Street to Victoria Street. Victoria Street also has a single 12-inch line from Young
Street to King Street. Along King Street, there is a 12-inch line from Victoria Street to
Punahou Street. Between Punahou and Isenberg Streets there is an 8-inch line and
between McCully Street and Wiliwili Street there is a 30-inch main, as shown in Figure 1-
2. Between King Street and Coyne Street there are 2-inch, 12-inch, 24-inch and 30-inch
lines in Isenberg Street. Coyne Street has both 6-inch and 8-inch water lines between
Isenberg Street and University Avenue. University Avenue has a single 12-inch water line
between Coyne Street and Dole Street. Dole Street also has a single 12-inch line
between University Avenue and Donagho Road. After Donagho Road, there are 8-inch
and 12-inch lines in Dole Street up to East-West Road. Finally, between East-West
Road and the access road to the Waahila 180" Reservoir, there are 12-inch, 20-inch and
24-inch water lines in Dole Street. The water system in the project area is shown in

Figure 1-2.
2.3.3 Wastewater System
The project area is serviced by both gravity and force main sewers. Sewer sizes range

from 6-inch lines to a 5' x 4' box sewer. Wastewater from the Honolulu area is collected
and conveyed to the Sand Island wastewater treatment plant. The sewer systemin the

project area is shown in Figure 2-11.
2.3.4 Electricity/Telephone

Electrical power and telephone service along the proposed transmission main route is
available via a series of underground ducts and manholes.

Relationship to Land Use Plans, Policies, And Controls

The following land use plans, policies and controls apply to the project area:

2.4.1 State Land Use Districts

Under the State Land Use Law, Chapter 205, Hawaii Revised Statutes, all lands are
classified as either “Urban”, “Rural”, “Agricultural®, or “Conservation”. The project area is
designated as an “Urban District” as shown in Figure 2-12. The proposed water system
improvements are allowed within the urban district.

1131-00/Final Environmental Assessment
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Figure 2—12 State Land Use District Map of Oahu
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2.4.2 Honolulu City and County General Plan

Details of the City and County zones that this project will impact are presented in Figure
2-13. The City and County of Honolulu’s general plan is a comprehensive statement of
objectives and policies which sets forth the long range development of Oahu and
strategies of actions to achieve them. The comprehensive general plan addresses
physical, social, economic and environmental concerns affecting the City and County of
Honolulu. These objectives contain both statements of desirable conditions to be sought
over the long run and statements of desirable conditions which can be achieved in the
future. The main objectives of the general plan are: (1) to control the growth of OQahu's
resident and visitor populations in order to avoid social, economic and environmental
disruptions; (2) to plan for future population growth and to establish a pattern of
population distribution that will allow the people of Oahu to live and work in harmony; (3)
to promote employment opportunities that will enable all the people of Oahu to attain a
decent standard of living; (4) to maintain the viability of Oahu'’s visitor industry and
agriculture; (5) to make full use of the economic resources of the sea and to increase the
amount of Federal spending on Oahu; (6) to protect and preserve the natural
environment and to preserve the natural monuments and scenic views of Oahu for the
benefit of both residents and visitors; (7) to provide decent housing for all the people of
Oahu at prices they can afford; (8) to improve the transportation system; (9) to meet the
needs of the people of Oahu for an adequate supply of water and for environmentally
sound systems of waste disposal; (10) to maintain transportation and utility systems
which will help Oahu continue to be a desirable place to live and visit; (11) to coordinate
change in the physical environment of Oahu to ensure that all new development is timely,
well-designed, and appropriate for the area in which it will be located; (12) to maintain
those development characteristics in the urban fringe and rural areas which make them
desirable places to live and to maintain attractive, meaningful and stimulating
environments throughout Oahu; (13) to promote and enhance the social and physical
character of Oahu’s old towns and neighborhoods; and (14) to protect the people of
Oahu and their property against natural disasters and other emergencies, traffic and fire
hazards, unsafe conditions, etc. The proposed water system improvement project is
consistent with this general plan.

In addition to the General Plan, there are eight other development plans which serve to
guide development and improvement of the City. These development plans, first adopted
in the years 1981-83 cover eight geographical sub-regions, encompassing the entire City
and County of Honolulu as shown in Figure 2-14. Each regions’s growth and
development is guided by its corresponding development plan, which delineates special
area plans and zoning or other land use regulations in accordance with the City’s

General plan.
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The proposed water system improvement project falls within the boundaries of the
Primary Urban Center development plan. Currently, a new Primary Urban Center
development plan is underway and no significant modifications are expected for the area
in the vicinity of the project site. The proposed water system improvements are,
therefore, consistent with the Primary Urban Center Development Plan.

2.4.3 County Zoning

The majority of the proposed water system improvements take place within City and
County of Honolulu right-of-ways. The transmission main primarily traverses through a
combination of AMXA (Apartment Mixed Use), RES (Residential) and COMM
(Commercial) land use zones. The only sections of the transmission main not in the City
and County of Honolulu right-of-way are the sections in Liliha Street and Vineyard
Boulevard. These sections are within the State right-of-way.

244 County Special Management Area
The proposed project does not pass through the City and County of Honolulu's Special
Management Area (SMA) as identified by the City and County of Honolulu Department of

Land Utilization. Thus, it is not subject to requirements of Chapter 205-A of Hawaii
Revised Statutes.
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SECTION 3

ENVIRONMENTAL CONSEQUENCES AND
MITIGATION MEASURES DURING CONSTRUCTION

In general, transmission main installation will be accomplished using a common trenching
method. Construction will proceed along the alignment with a backhoe excavating a trench. The
pipe will then be installed on the required pipe cushion and backfilling, compacting and repaving
will be done. The pipe trench will be compacted and repaved as construction moves along the
roadway in order to minimize inconvenience to the public. The construction trench will be
approximately 4 feet 8 inches wide in order to accommodate the pipe width and necessary pipe
cushioning. The trench depth will be a minimum of 7 feet 2 inches deep in order to
accommodate the pipe height, pipe cushioning and minimum cover requirements. At the
completion of the project, all disturbed areas will be restored to their original condition, including

repaving.

At the stream crossings, there are four options avaitable for pipeline installation. The options are
hanging the pipe from the existing bridge, supporting the pipe on a new support structure
adjacent to the existing bridge, micro tunneling under the stream bed and the trenching method
as used in the roadways. Details of these methods are discussed in Section 1.3.3.2.
Regardless of construction method chosen, Best Management Practices (BMPs) will be
implemented in order to prevent damage to the stream. Construction activities at stream
crossings may be limited to the drier summer months in order to minimize flooding.
Furthermore, stream flow will be maintained such that in-stream construction will be restricted
to no more than 50 percent of the width of the stream at any one time. Typical BMPs at all
stream crossings may include silt fences and sand bags in order to minimize soil erosion into
the streams. The final decision regarding the method of construction will be done on a stream
by stream basis by the designer during the design stage of the project.

3.4 Impacts on The Physical Environment
3.1.1 Erosion and Dewatering Control

Erosion due to site preparation and water line installation is anticipated to be minimal and
well within acceptable limits since the nature of the trenching involved is within paved
areas. Therefore, the construction activity should not have an adverse effect on adjacent
properties and resources. When trenching occurs near any of the streams, silt fences
will be set up at the base of slopes leading to the stream (see Figure 3-1). The location
of the contractor's material and equipment yard has not been determined, but, if required,
will have swales and berms for erosion control.
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It is assumed ground water will be encountered where the finish grade falls below 10'
msl. This is based on the assumption that ground water will be encountered at +2 feet
elevation (high tide). Allowing for adequate cover over the water main, pipe size and
bedding, a finish grade of +10 feet elevation is used as a threshold. The alignment for
the proposed 42-inch transmission main falls below this threshold elevation less than
10% of the time. Therefore, no adverse dewatering issue will exist during construction.

3.14.2 Water Quality

The proposed water system improvement is not anticipated to adversely affect water
quality in the area, although the project involves crossing Nuuanu, Makiki and Manoa
Streams. The method of construction to be used is a common trenching method with
minimal silt and debris runoff and dewatering requirements. Work will proceed along the
alignment with a backhoe excavating a trench. The pipe will then be installed on the
required pipe cushion and backfilling, compacting and repaving will be done. At the
completion of the project, all disturbed areas will be restored to their original condition, to
include repaving, as needed. Additionally, appropriate BMPs to be used include the
utilization of silt fences during construction at all stream crossings to impede transport of
silt and debris to these streams. Mirafi fabric sand bags will also be used at drain inlets

to filter rain water and water used for dust control.

The new transmission main will need to be hydrotested and disinfected. Because the
dechlorinated water will need to be discharged into drainage catch basins or streams, an
National Pollutant Discharge Elimination System (NPDES) Permit will be required. After
hydrotesting and disinfection of the transmission main, all chlorinated water will be
dechlorinated prior to discharge into any drain inlet or stream. The discharge velocity of
this water will be controlled in order to minimize flooding, stream bed scouring and
impacts to aquatic resources. The dechlorinated water will be discharged at
approximately 58 cubic feet per second. All hydrostatic testing, preflushing and
chlorination will be done using potable water and dechlorinated using sodium thiosulfate.
The solution of sodium thiosulfate will be introduced to the chlorinated water at an
average concentration of 60 Ibs./100,000 gallons. Upon satisfactory flushing of all trace
levels of chiorine, the use of sodium thiosulfate will be terminated. Following
dechlorination, the BWS will perform testing for bacteria. BMPs to be used to minimize
negative impacts to water quality include the use of filter fabrics, sampling of discharge
water to ensure that chlorine content does not exceed acceptable levels and obtaining an
NPDES permit for all hydrostatic testing and discharge. The contractor wili also use
concentric silt curtains at drain outlets to streams and visual monitoring of all

hydrotesting activities.
Additionally, an NPDES Storm Water Runoff Permit from the State Department of Health
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Clean Water Branch will be attained because construction activities will disturb mare
than five acres of total land area. This project will disturb approximately 6.6 acres of
land.

3.1.3 Fiora and Fauna

There are no known significant rare, endangered or threatened species of flora or fauna
existing in the immediate project area. The proposed transmission main will be installed
entirely within the previously disturbed paved right-of-way and no mitigation measures
are necessary. Installation of the transmission main will involve crossing Nuuanu, Makiki
and Manoa streams. Aquatic and riparian resources in none of the three stream
crossings will be affected by the proposed construction. Aquatic life, native forests,
recovery habitats and endangered birds found along these streams are not present along
the stretches of these three streams where the proposed water line will cross. All three
stream crossing have been previously disturbed due to modifications at road and bridge
crossings. Depending on the design of the transmission main and method of
construction used (as detailed in Section 1.3.3.2), the new waterline may come into
contact with the stream bed. If the stream bed is impacted in any way, a Stream
Channel Alteration (SCAP) permit, Army Corps of Engineers (ACOE) permit and Water
Quality Certification (WQC) will be required. After construction is completed however,
cross-sectional flow areas at these streams should not be changed. Refer to Figures 2-
5, 2-6 and 2-7 in Section 2 for existing conditions at the proposed stream crossings.

3.1.4 Historical /Archeological Features

During general construction work, the BWS will have an on-cali archaeologist available
for quick responses to inadvertent finds. The BWS will work closely with the State
Historic Preservation Division to identify historically sensitive areas and provide
monitoring services, as needed. An archaeological monitoring plan was developed for
the project site by Archaeolagical Consultants of the Pacific, Inc. (ACPI), a copy of which
is included in Appendix B (please note that Option 1 and Option 2 as referenced in the
‘Revised Archaeological Monitoring Plan” are now on the preferred route). This plan
delineates areas to have on-site monitoring as well as those areas to have on-call
monitoring. If any historic finds or burials are encountered during construction, work will
cease and the BWS archaeologist and State Historic Preservation Division will be called
to investigate. In addition to the report presented in Appendix B, a more detailed
archaeological monitoring plan will be developed by a Board of Water Supply contracted
archaeologist and approved by the State Historic Preservation Division during the design
of each individual phase of construction.

During construction, the proposed routing of the new transmission main will encroach on
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the northeast corner of the Capitol Historic District as shown in Appendix C. There are
no traditional sites adjacent to the project. Besides the Capitol Historic District, the only
other known archaeological features that are directly adjacent to the proposed
transmissicn main routing are ancient fishponds located on University Avenue, mauka of
King Street and at the intersection of Isenberg and Date Streets as shown in Appendix C.
The first fishpond may affect up to 150 linear feet of the transmission main. The second
fishpond is affected by a lateral that interconnects to the existing water system at the
Isenberg Street and Date Street intersection. In anticipation of potential impacts to these
fishponds, an archaeological monitoring plan has been developed to ensure preservation
of culturally sensitive and important artifacts. According to the monitoring plan developed
by ACPI and enclosed in Appendix B, an archaeological investigation, in the form of an
inventory survey, should be conducted during the trenching of the water main. These
investigations should consist of core samples, wherein an analysis of the stratigraphy
may be made in addition to analyses of faunal and polynological remains as well as
diatom and radiocarbon samples. These investigations will be done when construction
reaches the area in question and will be monitored by an archaeologist as contracted by
the BWS. A copy of the results acquired from these investigations will be given to the
Office of Hawaiian Affairs (OHA) for review.

Previous construction activities in other areas adjacent to the proposed water main
routing have uncovered various archaeological finds that may be encountered during
construction. In the past, two inadvertent burials were encountered at the corner of
Queen Emma Street and Old Vineyard Street. Also, an historic bottle dump (associated
with the old soda works) was encountered on Vineyard Boulevard between Queen
Emma and Punchbow! Streets. A last site is adjacent to the Kapapa Lo'i ‘O Kanewai
Cultural Garden and the Center for Hawaiian Studies on Dole Street in the vicinity of the
Manoa Stream and Kanewai Field. Cultura! finds and inadvertent burials have previously
been encountered in this area. The locations of known Historical Districts, burial sites
and traditional fish ponds are presented in Appendices B and C.

3.1.5 Noise

Construction activity will unavoidably increase the ambient noise levels. Construction
equipment such as trenchers, backhoes, dump trucks and trailers will be the dominant
noise producers during the construction period. Impact tools such as hammers will also
be a major source of noise. Contractors should implement mitigative measures through
the use of proper muffling devices to minimize noise impacts from the project activities.

Due to the increase in noise levels during construction, night work will be kept to a
minimum in residential areas. Night work is more likely to oceur in commercial and
business areas in order to reduce overall construction time and therefore reduce impacts
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to the public. Neighborhood boards will be notified in any areas subjected to the
possibility of night work. Furthermore, any complaints of excessive noise from night
construction will require the contractor to adjust working hours for the activity generating

the excessive noise.

Any construction done at night will require a Noise Variance Permit from the State
Department of Health. Acceptable decibel (dB) levels for day and night work are 100 dB
and 45dB, respectively. Construction activities typically produce approximately 90 dB of
noise. Table 3-1 gives examples of typical sounds and their decibei levels,

Table 3-1 Typical Sounds and Their Decibel Levels

| SOUND | DECIBEL LEVEL (dB)

lTurbo Jet 150

Thunder Clap 120
Construction g0
Lawn Mower 0
Heavy Traffic 85
lVacuum Cleaner 70
lWashing Machine 65

Normal Conversation 60
Whisper 30

!

3.1.6 Air Quality

Ambient air quality is expected to be affected due to the dust generated by short-term
construction related activities. Excavation and trenching will generate air-borne
particulate. The contractor should be responsible for utilizing dust control measures
such as regular watering and sprinkling to minimize wind-blown particulates. Ambient air
quality may be also adversely affected by emissions from construction equipment and
other motor vehicles. The contractor will be required to minimize emissions through
proper vehicle maintenance. Once the project is completed, no adverse impact on local
and regional ambient air quality conditions is anticipated.
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3.1.7 Public Health and Safety

The contractor shall take appropriate measures to ensure public health and safety during
construction. All trench work will be secured with metal plates, safety signs and devices
as required by State and City and County regulations during non-work hours.

Impacts on the Community Setting

3.2.1 Local Economy

The construction of the 42-inch transmission main will provide short term additional
opportunities for local construction workers. It will also benefit the local material
suppliers, in both retail and service sectors. Interruptions to local businesses adjacent to
the transmission main route will be mitigated during construction. To achieve this,
construction will be completed in short lengths, to include final back filling and repaving.
Construction will not be done in long stretches that would inconvenience residents and
businesses for an unreasonable length of time.

3.2.2 Other Community Services

The additional requirements for community services generated from the construction are
expected to be minimal since only a few workers are needed and, as work progresses,
the location of construction activity will move from neighborhood to neighborhood.
Therefore, there are no major impacts on community service needs such as: police and
fire protection, medical facilities, recreational facilities, schools and refuse collection and
disposal. Access to fire apparatus will be maintained throughout the construction site for
the duration of the project. Should there be any interruption in the existing fire hydrant
system during construction, the contractor will be required to notify the Fire
Communication Center.

3.2.3 Local Traffic

The proposed transmission main instaltation in urban Honolulu will have some
construction-related traffic impacts. Traffic along the affected streets may increase and

sometimes become congested.

Impacts of lane closure on traffic during installation of the proposed transmission main
was analyzed in the “Peer Review and Expansion of the Route Feasibility Study for the
Honolulu 42-inch and 24-inch Transmission Mains” (Reference No. 9) as prepared for
the Honolulu Board of Water Supply by Marc M. Siah & Associates, Inc. The study
comprehensively evaluated the impacts of closure of one lane at more than 80
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intersections in the urban Honolulu area. Of these intersections, 18 were along the
proposed transmission main route. These 18 intersections were evaluated using mid-
day fraffic data, lane configuration and capacity. More specifically, each intersection was
evaluated by generally analyzing the traffic volume to capacity ratios (v/c) along the main
thoroughfares for existing and during construction scenarios. This ratio represents the
percentage of maximum capacity that an intersection is operating at, at any given time.
Each intersection was researched in terms of mid-day traffic volume, laneage and signal
timing, where available. Based on the traffic data compiled by the City and County of
Honolulu's Department of Transportation Services, existing intersection capacities were
calculated. An existing volume to capacity ratio was then determined using the present
traffic volumes.

Next, for the purposes of this Environmental Assessment, the traffic capacity was
recalculated assuming the closure of two lanes of travel. Based on this capacity and the
same traffic volumes, a “during construction” volume to capacity ratio was determined.
A volume to capacity ratio of 1.00 or greater is over capacity and considered an
undesirable condition in both existing and during construction scenarios. None of the
intersections along the proposed transmission main has volume to capacity ratios
approaching 1.00 during either existing or construction conditions. 1tis noted that mid-
day traffic data was used because in order to mitigate inconvenience to the public due to
increased traffic congestion, it is recommended that the majority of the work be done
during non-peak traffic hours. Also note that where street parking is available, only one
lane of travel will be closed because the street parking area will be utilized for additional

capacity.

Based on this mid-day traffic data, of all the rnajor intersections along the proposed
transmission main route, the most highly impacted intersection will be that of Beretania
Street and Ward Avenue. Existing traffic volume at this intersection is at 56 percent (v/c)
of its maximum capacity, leaving 44 percent available capacity. During construction, with
two lanes closed for water line instaliation, excess traffic capacity will be reduced from
44 percentto 6 percent (corresponding to @ v/c ratio of 0.94). No intersection along the
proposed transmission main will experience traffic volumes in excess of its capacity
during construction. For a comprehensive tabulation of capacity ratios both prior to and
during construction along the proposed route, refer to Appendix E. In order to minimize
traffic impacts, work shift and materials transportation will also be scheduled during non-

peak traffic hours.
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Mitigative traffic monitoring and coordination will be implemented to minimize
inconvenience td the public. Specifically, traffic mitigation measures will include, but not

be limited to, the following:

1)

2)

3)

4)

6)

7

work in the University of Hawaii, Manoa area should be scheduled when
University of Hawaii students are off on summer, semester and spring
breaks. Also, major sporting events and other activities will be accounted
for when finalizing construction schedules in order to avoid any major
conflicts.

The contractor will schedule daytime work activity between the hours of
8:30 a.m. and 3:00 p.m., Monday through Friday, excluding state holidays.
This construction schedule will help to minimize conflicts with morning
and afternoon peak traffic periods. Night work may be an option in some
areas with the approval of the Department of Transportation Services and

the State Department of Health.

During construction, no more than two lanes of traffic be out of service for
an extended period of time for the roadway segment in the vicinity of the
construction,

The contractor's heavy truck activity will be scheduled to avoid morning
and afternoon peak traffic periods.

Adequate access to driveways, businesses, residents and public streets
shall be provided.

During design, laying the water line outside of roadways will also be
considered a mitigative measure, However, this may be difficult to
achieve in the urban Honolulu area due to dense development, the
occurrence of areas designated for preservation on the State and National
Register of Historic Places and the various Historic Districts in the area.

A Traffic Control Plan approved by the either the State Department of
Transportation or the City's Department of Transportation Services prior
to construction of each phase of work.

3.2.4 Night and Weekend Work

As stated in Section 3.1.5, an option that may be available during construction is night
and weekend work- Night work may occur in commercial and business areas in order to

Marc M. Siah & Associates, Inc.
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reduce overall construction time and therefore reduce impacts to the public. Any
construction done at night will require a Noise Variance Permit from the State
Department of Health. This option will alleviate many of the traffic problems as well as
minimize negative impacts to businesses during daytime business hours. However, the
negative impacts that night and weekend work entail include disruptions to residential
areas due to construction noise and an approximate increase in construction cost of 25
percent due to additional overtime pay.

3.3 Impacts on the Infrastructure

With proper planning and design, construction of the proposed water system
improvement will not adversely affect the existing water system, electricity and telephone
services, and/or the sewer and drainage systems in the project area. The final design
and layout of the transmission main and booster pump station shall consider the existing
utilities in the area. Proper procedures and precautions will be taken to ensure that the
sewer mains, laterals and structures are protected from damage during the canstruction
of the project. Also, wastewater service will be maintained for the customers in the
surrounding area.
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SECTION 4

ENVIRONMENTAL CONSEQUENCES AFTER PROJECT COMPLETION

Impacts on The Physical Environment

4.1.1 Water System Improvement

When completed, the proposed improvement will create redundancy and increase
reliability in the Honolulu Low West Water System (HLWWS). The installation of the new
water line and booster station will also increase the transmission capacity and flow
across the HLWWS. A third benefit of the new 42-inch transmission main would be an
increase in the hydraulic grade line throughout the system, resulting in increased
efficiency, lower pumping costs and decreased maintenance requirements,

4.1.2 Flora and Fauna

The construction will be contained within the City and County of Honolulu's paved right-
of-way. There are no known significant habitats of rare, endangered or threatened
species of flora and fauna in or around the project area. For this reason, no long term

impacts are expected.

41.3 Visual, Noise and Other Physical Environment

The completed underground transmission main construction would not have visual
impacts. There is a potential visual impact if the pipe is hung or supported on a separate
structure at the stream crossings. Various architectural treatments would be evaluated

to match the existing bridge.

The booster pump station building will be acoustically treated so that sound levels do not
exceed night iimits of 45 dB. The final location and structure design will be dependent
upon the Beretania Complex Facility Master Plan. For example, the pump station
building could be a separate, stand alone structure, or it could be incorporated into the
basement of a future parking structure. A separate environmental document will be
prepared for facilities other than the booster pump station as identified in the Facility
Master Plan.

The proposed water system improvement is not expected to have any adverse
historical/archaeological impacts. An archaeological monitoring plan was developed for
the project site by Archaeological Consultants of the Pacific, Inc. (ACP!) in order to
mitigate any adverse effects. A copy of this plan is included in Appendix B (please note
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that Option 1 and Option 2 as referenced in the “Revised Archaeological Monitoring Plan”
are now on the preferred route). Additionally, a more detailed archaeological monitoring
pian will be developed by a Board of Water Supply contracted archaeologist and
approved by the State Historic Preservation Division during the design of each individual
phase of construction. Lastly, the improvement will not have a significant impact on the
physical environment during and after the construction of the project.

Noise and air pollution impacts associated with the project will be eliminated after the
completion of the project.

4.2 Impacts on Community Setting

No long term impacts on the community setting are foreseen. The main benefit of the project is
to provide an adequate and reliable water supply.

4.3 Impacts on Infrastructure
The proposed construction has no short-term or long term adverse impacts on the infrastructure

in the area. The appropriate procedures and precautions will be taken to ensure that existing
sewer mains, laterals and structures are protected from damage during the construction phase

of the project.
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SECTION 5

IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF
RESOURCES AND UNRESOLVED ISSUES

The proposed water system improvement project involves irreversible and irretrievable uses of
energy, labor, materials, and capital funds by the City and County of Honolulu Board of Water
Supply. Construction of the 42-inch transmission main and booster pump station will increase
the adequacy and reliability of the existing water supply to the residents of Honolulu at both
present and anticipated future population levels.

There are no unresolved issues for the proposed water system improvement project at the
present time.
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SECTION 6

LIST OF NECESSARY PERMITS AND APPROVALS

Permits required in order to produce the water system improvements are listed as follows:

1)

2)

3)

4)

S)

Permit Approving Agencies Approximate Processing Time
Army Corps Army Corps of Engineers 80 - 180 days
of Engineers (404) Permit U.S. Government
Regulatory Section

Job File No.: 200000230

An Army Corps of Engineers (404) Permit may be required if the pipeline is installed under
any stream beds because fill may be introduced into the stream. If the pipeline is
supported on a structure at each stream crossing, this permit will not be necessary
because support piles for the structure are not considered as fill material. The need for
this permit will be determined after the pipeline design is completed.

Stream Channel Department of Land 60 -90 days
Alteration Permit and Natural Resources
State of Hawaii

The Commission on Water Resource Management requires this permit if any stream bed
or stream bank is altered in any way. The need for this permit will be determined after the

pipeline design is completed.

Water Quality (401) Department of Health 60 - 90 days
Certification State of Hawaii
Clean Water Branch

Title IV of the Clean Water Act of 1977 (Public Law 95-21 7) requires this certification if an
applicant is seeking a Federal license or permit for activities involving the possibility of
discharge into navigable waters.

National Pollutant Department of Health 60 - 90 days
Discharge Elimination State of Hawaii
System (NPDES): Clean Water Branch

Dewatering Permit

This permit is required for the discharge of dewatering effluent from construction activities.

NPDES: Department of Health 60 - 90 days
Hydrotesting State of Hawaii
Permit Clean Water Branch

This permit is required for the discharge of non-polluted hydrotesting water.
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6) NPDES: Department of Health 60 - 90 days
Storm Water Runoff State of Hawaii
Permit Clean Water Branch
This permit is required for storm water discharges from construction activities including
clearing, grading and excavation activities except for operations that result in the
disturbance of less than five acres of total land area which are not part of a larger common
plan of development or sale. Note: This project will disturb approximately 6.6 acres of
land.
7) State Right-of-Way Permit Department of Transportation 30 - 60 days
Highways Division
State of Hawaii
This permit is required for any construction activities within the State right-of-way (i.e.
Vineyard Boulevard).
8) City and County Department of 30 - 60 days
Right-of-Way Permit Transportation Services
City and County of Honolulu
This permit is required for any construction activities within the City and County of Honolulu
right-of-way (i.e. King Street, Beretania Street, University Avenue).
9) Building Permit Department of Planning 30 -45 days
and Permitting
City and County of Honolulu
This permit is required for the construction of any building or structure.
10} Grading Permit Department of Planning 15 - 30 days
and Permitting
City and County of Honolulu
This permit is required for grading which changes drainage patterns with respect to
properties abutting the construction site, exceeds 50 cubic yards of cut or fill or exceeds
three feet in vertical height at its deepest point.
11) State Trenching Permit Department of Transportation 15-30 days
Highways Division
State of Hawaii
This permit is required for trenching (i.e. digging, breaking, disturbing or undermining) any
public State highway, street, thoroughfare, alley or sidewalk or any similar public place.
Marc M. Siah & Associates, Inc. 6-2 1131-00/Final Environmental Assessment
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12)

13)

14)

15)

16)

17)

18)

SECTION SIX

City Trenching Permit Department of Planning 15 - 30 days

and Permitting

City and County of Honolulu
This permit is required for trenching (i.e. digging, breaking, disturbing or undermining) any
public City highway, street, thoroughfare, alley or sidewalk or any similar public place.
Noise Variance Permit Department of Health 7 - 14 days
(as needed) State of Hawaii
This permit may be required for unusually loud construction activities or night work.
State Traffic Controi Plans Department of Transportation 15-30 days

Highways Division

State of Hawaii
These plans must be approved by the State for work within Liliha Street and Vineyard
Boulevard.
State Lane Closure Permit  Department of Transportation 15-30 days
(as needed) Highways Division

State of Hawaii
This permit may be needed for lane closures within Liliha Street and Vineyard Boulevard.
City and County Department of 15 - 30 days
Traffic Control Plans Transportation Services

City and County of Honolulu

These plans must be approved by the City for work within City and County roadways.

City and County Department of 15 - 30 days
Street Usage Permit Transportation Services
(as needed) City and County of Honolulu

This permit may be needed for work within City and County roadways.

Construction Plans Department of Planning 30 - 60 days
and Specifications and Permitting

City and County of Honolulu,

Board of Water Supply 30 - 60 days

City and County of Honolulu,

Pepartment of Transportation 30 - 60 days
Highways Division

State of Hawaii

These plans must be approved by the City and State before construction may begin.
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SECTION 7

ALTERNATIVES TO THE PROPOSED ACTION

The alternatives for the proposed project are “No action”, “Delayed action” and “Alternative
Routes and Sites”. They are described as follows:

7.1

No Action

The "No Action” alternative means that no water system improvement will be constructed.
Currently, the hydraulic grade line (HGL) decreases during high demand periods and higher than
desired velocities occur which indicate that the existing main is exceeding its carrying capacity.
Also, as the existing system ages and the population in the area increases, the water system
may become inadequate. This alternative is unacceptable to the community, since water supply

issues will remain unresolved.

7.2

Delayed Action

The “Delayed Action” alternative means that the water system improvement takes place at some
time in the future. This alternative will postpone the resolution of water supply concerns in the
area, causing potential water supply shortages due to inadequate infrastructure, Furthermore,
the delay of the water system improvement will also result in higher construction costs in the

future due to inflation.

7.3

Alternative Transmission Main Routes and Pump Station Sites

The *Alternative Transmission Main Routes and Pump Station Sites” alternative means that the
water system improvement will utilize thoroughfares and sites other than those proposed.

Marc M. Siah & Associates, Inc. 7-1

7.3.1 Alternative Route Identification

In a feasibility study prepared by Marc M. Siah & Associates, Inc. for the Honolulu Board
of Water Supply entitled “Peer Review and Expansion of the Route Feasibility Study for
the Honolulu 42-inch and 24-inch Transmission Mains” (Reference No. ), alternative
routes were evaluated for optimum feasibility. The purpose of the study was to find the
most feasible routing for the new transmission main by assessing each alternative route
on various criteria. Alternatives were identified based on construction phasing. in other
words, for each of the five construction phases and depending on right-of-way options,
anywhere from three to six alternative routes were identified. These alternative routes
are detailed in Figures 7-1 through 7-5. Each alternative was evaluated in light of 26
criteria. These criteria were evaluated and weighted based on the relative impact each
criterion would have on each route. For example, one of the more critical criteria was the
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Figure 7—1 Phase I Routes (Dillingham/Liliha to Nuuanu Ave.
Interconnection) for the Proposed 42—inch Transmission Main
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Figure 7-2 Phase II Routes (Nuuanu Ave. Interconnection to
Lauhala St.) for the Proposed 42-inch Transmission Main
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Figure 7-3 Phase III Routes (Lisbon St. to King/Isenberg)
for the Proposed 42-inch Transmission Main
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Figure 7—4 Phase IV Routes (King/Isenberg to Waialae/

St. Louis) for the Proposed 42-inch Transmission Main
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Figure 7-5 Phase V Routes (Waialae/St. Louis to
Waahila 180’ Reservoir)
for the Proposed 24—inch Transmission Main
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SECTION SEVEN

construction cost of alternative routes. The route with the least expensive construction
cost scored the highest. Evaluation scores for all 26 criteria were tallied and the
alternative with the highest feasibility score was selected as the proposed route for each
phase of construction. Of the 26 evaluation criteria used, some of the more critical
criteria were the impacts of land requirements, maintenance requirements, stream
crossings, water line accessibility, construction cost and traffic control.

In summary, the entire project is divided into five phases. Phase ! will involve routing the
42-inch main from Dillingham Boulevard/Liliha Street to an interconnection point at
Nuuanu Avenue. Phase il will involve routing the 42-inch main from the interconnection
point on Nuuanu Avenue to Lauhala Street. Phase I will route the 42-inch main from
Lisbon Street to an interconnection at the intersection of King Street and Isenberg Street.
Phase [V will extend from King Street/lsenberg Street to an interconnection on Waialae
Avenue near St. Louis Drive. Lastly, Phase V involves routing a 24-inch transmission
main from the Waialae Avenue/St. Louis Drive intersection to the Waahila 180’
Reservoir. The 42-inch water main from Lauhala Street to Lisbon Street will be
incorporated in the Board of Water Supply's booster pump station project. Table 7-1
summarizes construction phasing and the alternative routes considered for the project.
Table 7-2 summarizes the criteria used for evaluating each alternative route.

7.3.2 Alternative Route Conclusions

Alternative routes through the downtown Honolulu area included utilizing King Street,
Beretania Street and Vineyard Boulevard. The King Street route was not chosen due to
many factors including high construction costs, high maintenance needs and a path that
traverses all three Historical Districts in the downtown area. Some of the factors that
precluded the Beretania Street route were high maintenance needs, a negative impact on
adjacent businesses and a path through two of the three Historical Districts. Some of

the factors that made Vineyard Boulevard the proposed route in the downtown Honolulu
area are minimal land requirements, no dewatering during construction, relatively low
cost and no anticipated impact on archaeological sites or Historical Districts.

Some of the alternative routes considered for routing the new transmission main from
the downtown Honolulu area to the Isenberg Street/King Street intersection include
Wilder Avenue, Beretania Street, King Street, Young Street, Rycroft Street and Kapiolani
Boulevard. The Wilder Avenue and Kapiolani Boulevard routes were eliminated from
consideration due to high construction costs, high maintenance needs and large
distances to required interconnection points throughout Honolulu. The Young Street and
Rycroft Street alternatives were not feasible due to factors such as excessive noise in
residential areas, poor soils characteristics and accessibility problems. Factors that
contributed to choosing King Street over Beretania Street for the proposed route are that

7-7 1131-00/Final Environmental Assessment
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Table 7—1 42-inch Transmission Main Construction
and Alternative Route Summary

U!Iha StJDllIlngham Bivd. Nuuanu Ave. L
to Nuuanu Ave. to Lauhala St. to Ist

e —— ———u= —— e ep—

e —

TERNANE L. | . Wider Avonue Roua-WAR(D -~ .| . Wider Avenue Routs-WAR(I " - -|. "= - WikérAvenuaR
Via South Beretania St Via S. Beretania St, Richards St., 8. King S. Beretania St., Pen
St Punchbowi St S. Beretania St. Ave,, University

JLTERNATEZ . | 7., Berotania Sirset Rowle -BSR () -~ | " -Beretaria Street Route™ BSR () ] < 7 Boretinia Sireef |
Via South Beretania St Via S. Beretania St, Richards St, S. King S. Beretania St., Vick
St Punchbowi St, S. Beretania St.

ALTERNATIVE3 |-, Ming Street Route < KSR {Iy ¢ i Tev 1p 70 b “King Street Routa < KSR (Il 72 o] a2 l_GnqSﬁ'eeth
Via South King St. Via S. King St., Alapai St S. Beretania St S. Beretania St, Alg

ALTERRATIVES - |1 Kaplolam Boulevard Route ~KBR (1) .~ .. |-+ Kapilani Bouleverd Route - KBR{I) -+ .~{ - .+ Kaploland Bovleva
Via South King St. Via S. King St,, Alapal St, S. Beretania St S Beretania St., Alaf
Kapiotani Blvd., [senbe

S.

ALTERNATIVES -~ |- - Vineyard Boulevard Route - VBR {1} -+ .. 2 [+ 5 1. 'Vineyard / Lusitana Route s VLL-5-o oo e bl Young Str?g
Via Vineyard Blwd, Via Vineyard Blvd., Lusitana St S. Beretania St., Vick
Ise

ALTERNATIVE B 0§ e i, T e £ oy T i o e s v - Vineyard / Punchbowt ROt =VPB . 7. o e o Rya'oﬂfcm
Via Vineyard Bivd., Punchbow! Street, S Bemtan!a St., Vicle
South Beretania St Pensacola St, Rycre

Kanunu St Kalakat
Kuikahi SL., Citron

e

A ——
S —————— —— e —

*NOTE: Phase Vwill notbe necessary if the selected route in Phase IV is either the Wilder Avenue Route (WAR (IV)) or the Coyne / University Routa (CUD)
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Lisbon St.
to Isenbarg St.

Isenberg SL
to Waialae Ave,

Waialae Ave. lo the
Waahila 180' Reservoir

2 Wikdar Aveniio Route - Wi

....

MIderAvenuaMta WAR [0

St Louis Drive Rouie - SLOR =, .

-E S Beretanla St Pensacola St., Wilder
Ave,, University Ave,, S. King St.

S King St, University Ave., DoleSt.
(terminating at the Waahila 180" Reservoir)

St. Louis Dr., Dole St.

I "~ Botetania Street Route -BSR ()~ =~ |-~ - Beretanta

| . Beretania St Victoria St, S. King St

S. King St., Waialae Ave.

~ Waislae Ave,, Koali S, through the

Hokulani School property, Dole St.

o King Strest ROWBC KSR o o or & v

King Strest Routa - KSR{IV) -~ |-~

Manca Stream Rola= MSR - -

8. Boretania St Alapal St., S. King St

§
1
1

S. King St, Walalae Ave.

Waialae Ave., Koali St., along
Manoa Stream, Dole St.

= o Kapiolan Bourevard Route - KBR (V)2 - | o o i i P i s

S Beretania St., AIapaiSt. S KlngSt
Kapiotani Bivd., Isenberg St., Coolidge St.,

S. King St

S. King St., Coolidge St., Isenberg St.,
Kapiolani Blvd., Walalae Ave.

1
|
|
[

%+ :Youny Streat Route - YSR -

- Coyne / University Route - CUDY. i SeE e s  a R SRR

"j S BeretamaSt Victoria St., YoungSt
) Isenberg St.

lsenberg St., Coyne St., University Ave.,
Dole St. (terminating al the Washila 180°
Reservoir)

S Immm’mlm'|m~ ety T L AR T !

Pensacola St, Rycroft St, Kaheka St,
Kanunu St., Kalakaua Ave., Philip St.,
Kuikahi St Citron St., Isenberg St.

s BefatanlaSL VicloriaSt, 5 KIngSt

r.oute {CUD)

i
)

“Isanberg S, Keplolani Bivd., Walalae Ave.
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ALTERNATIVES TO THE PROPOSED ACTION

SECTION SEVEN

King Street was slightly less disruptive to traffic, has fewer existing utilities in the right-of-
way and will have lower construction costs.

Table 7-2 Summary of Evaluation Criteria

| I EVALUATION CRITERIA ]
1 Land Requirements 14 Groundwater (Dewatering)
| 2 Maintenance 15 Stream Crossings
" 3 Accessibility 16 Traffic Control
u 4 Impact on Existing water 17 Cost
5 Impact on Existing Drain 18 Hydraulic Performance
" 6 Impact on Existing Sewer 19 Public Disruption
I 7 Impact on Existing Electrical 20 Impact on Schools
8 Impact on Existing Telephone 21 Impact on Businesses
i 9 Impact on Existing Cable 22 Permits
" 10 Impact on Existing G&5 23 Night/'Weekend Work
" 11 Impact on Existing Fuel and Oil 24 Noise
“ 12 Archaeological 25 Interconnections
13 Geotechnical — 26 Distance From Fu_ture Growth Areas

Lastly, alternative routes considered for routing the proposed water line from the
intersection of Isenberg Street and King Street to the Waahila 180 Reservoir include a
University Avenue and Dole Street route and a King Street and St. Louis Drive route. The
latter would consist of installing the 42-inch transmission main along King Street and
Waialae Avenue to St. Louis Drive. At St. Louis Drive, a 24-inch transmission main
would be installed to the Waahila 180' Reservoir. In the case of a University Avenue/Dole
Street routing, the transmission main would remain a 42-inch main along the entire route
to the Waahila 180’ Reservoil- Some of the factors that made the University
Avenue/Dole Street route more feasible include lower construction costs due to the
elimination of the 24-inch ling. @ lower impact on existing utilities installed in the right-of-
way, fewer stream crossings and routing away from residential areas. In regards to this

Marc M. Siah & Associates, Inc. 7-9 1131-00/Final Environmental Assessment
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SECTION SEVEN

phase, it is possible that the BWS may decide to downsize the 42-inch Phase IV line to a
24-inch line. Itis also possible that the BWS may decide at a later time to install the 24-
inch Phase V line in order to supplement the water system in the area.

The “Alterative Routes" alternative would use a route for the 42-inch transmission main
that would be less feasible than the proposed route in many ways. In general, an
alternative solution would lead to higher construction costs, higher maintenance
requirements, more disruption to the public and increased impacts to archaeological
sites and Historical Districts. The complete study of alternative routes can be found in
the Peer Review and Route Feasibility Study for the Honolulu 42-inch and 24-inch
Transmission Mains report prepared for the Honolulu Board of Water Supply, dated

January 2000.
7.3.3 Alternative Site Identification

Initially, five alternative sites were considered for the booster pump station. One site
located at the BWS Beretania Street Complex was located at Tax Map Keys (TMKs): 2-
1-36:1, 4 and 5. A second site at the BWS Beretania Street Complex was located at
TMK: 2-1-36:70. Another site at Cartright Field (TMK: 2-4-10:15) near Kinau Street was
also evaluated. A fourth site evaluated at TMK: 2-4-10:16 is a vacant lot at the corner of
Kinau Street and Beretania Street near Cartright Field. The fifth site investigated is at
TMK: 2-1-40:29 and is a previously vacant property near the BWS Beretania Street

Complex.

Each of the five sites was evaluated based on relative location to the proposed
transmission main and existing reservoirs, hydraulic properties and current property
ownership.

7.3.4 Alternative Site Conclusions

The preferred site for the booster pump station is within the BWS Beretania Street
Complex (TMK: 2-1-36), as shown in Figures 1-5 and 1-6. Compared to the alternate
sites, this site will provide the best hydraulic properties and its proximity to the proposed
42-inch transmission main route is also beneficial. Another benefit of using this property
is that it is already owned by the BWS.

1131-00/Final Environmental Assessment
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SECTION 8

FINDINGS AND NOTICE OF DETERMINATION

8.1  Significance Criteria

The proposed water system improvement project described in this environmental assessment
involves the installation of 42-inch and 24-inch transmission mains through urban Honoelulu from
the intersection of Liliha Street and Vineyard Boulevard to the Waahila 180° Reservoir. The
improvements will be contained within the existing State and City and County of Honolulu paved
right-of-ways. The water system improvement will increase water supply quantity, reliability and
efficiency and will enhance the Honolulu Board of Water Supply’'s capability to provide potable

water service to urban Honolulu.

The proposed water system improvement project would not have a significant impact on the
environment. Therefore, an Environmental impact Statement is not required for the project.
Based on the “Significant Criteria” listed in Section 12 of the Hawaii Administrative Rules Title
11, Chapter 200, an applicant or agency must determine whether an action may have a
significant impact on the environment, including all phases of the project, its expected
consequences both primary and secondary, its cumulative impact with other projects, and its
short and long term impacts. In making the determination, the “Significant Criteria” Rules are
established as the basis for identifying whether the proposed project has significant
environmental impacts. Based on the analysis, the following conclusions are reached:

1. The water system improvement would not result in irrevocable commitment to loss or
destruction of any natural or cultural resources. The proposed improvement would be
contained within the existing State and City and County paved right-of-ways. There are
no significant natural resources present within the immediate vicinity of the construction
area. As recommended by Archaeological Consultants of the Pacific, Inc. (ACPI), in
consultation with the State Division of Historic Preservation, an archaeological monitoring
plan has been developed for the project (see Appendix B). During excavation activities,
archaeological monitoring will occur as deemed necessary by a Board of Water Supply

contracted archaeologist.

2. The proposed project would not curtail the range of beneficial uses of the environment. in
contrast, the improved water system would provide additional resources for future uses
of the environment. Furthermore, the new transmission main installation would ba done

exclusively within an existing utility corridor.

3. The proposed project does not conflict with the state's fong term environmental policies
or goals and guidefines. These policies, as set forth in Chapter 344, Hawaii Revised
Statutes, espouse conservation of natural resources and enhancement of the quality of

Marc M. Siah & Associates, Inc. g8-1 1131-00/Final Environmental Assessment
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SECTION EIGHT

life. The proposed project would not significantly impact natural resources because it
would be constructed within the previously disturbed paved right-of-way. Additionally, by
improving water service, it would promote general welfare, improve reliability and
availability of water in the area and would enhance the Honolulu Board of Water Supply’s
capability to provide potable water service to urban Honolulu.

4, The economic or social welfare of the community or state would not be affected. The
proposed water system improvement would have a long term affect on the social welfare
of the community and state in a positive way. Construction of the proposed water
system improvement would result in temporary economic benefits to the construction
industry and indirectly to other economic sectors as well. It would also provide a valuable
resource for future economic and social use. Short term negative impacts would occur
during construction to include an increase in traffic and minor inconvenience to
businesses directly adjacent to construction activities. Mitigative measures will be taken
in order to minimize these negative impacts.

5. The proposed project would not substantially affect public health. The project would
improve reliability of the existing water system infrastructure and would ensure an
adequate, clean and safe supply of drinking water for public consumption.

6. No substantial secondary impacts, such as population change, or effects, on public
facilities are anticipated. The proposed improvements are necessary to establish a
reliable water supply system for the community. Due to its nature, it would not cause
relocation and/or any changes in the population of the area. However, the proposed
water system improvements would accommodate any future planned and approved
population increases in the urban Honolulu area.

7. No substantial degradation of environmental quality is anticipated. The project area is
unremarkable in terms of environmental resources and standard mitigation measures
would suffice to protect the ambient environmental quality. The existing environment in
the project area is characterized by previously disturbed, paved areas. The project is not
expected to result in concentrations of air or water pollutants exceeding state or federal

standards at any time.

8. The proposed action does not involve a commitment o larger actions, nor would its
cumulative impacts result in considerable effects on the environment. The proposed
improvement is supplemental to the existing water system and in no way implies a
commitment for further upgrades to the system. The project would provide a reliable,
safe and efficient water supply system for the community.

9. No rare, threatened or endangered species or their habitats would be affected. No known
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10.

11.

12.

13.

8.2

SECTION EIGHT

endangered, threatened or candidate floral species would be affected by the project.
According to the State of Hawaii's Stream Assessment Report, the Ala Wai Canal
System has one species of endangered bird. However, in the immediate vicinity of the
proposed transmission main alignment, the flora and fauna have been previously
disturbed due to stream modifications at road and bridge crossings.

Air quality, water quality or ambient noise levels would not be detrimentally affected.
There are no significant air or water quality impacts anticipated for this project. Short
term impacts from construction activity include increased noise levels, dust and exhaust
from construction machinery. Given the transitory nature of pipeline construction,
implementation of proper mitigative measures such as silt fencing and mufflers for heavy
machinery would ensure all compliance requirements.

The project would not affect environmentally sensitive areas, such as flood plains,
tsunami inundation zones, erosion-prone areas, geologically hazardous lands, fresh
waters or coastal waters. No environmentally sensitive areas would be affected by the
project. The proposed project is well inland of the coast and outside of tsunami
inundation zones, flood plains, and geologically hazardous lands. Seismic risks are also
minimal. Furthermore, all streams crossings would occur at previously developed

stream locations.

The proposed project would not substantially affect scenic vistas and view planes
identified in county or state plans or studies. The majority of the proposed water system
improvement will be installed entirely underground. All disturbed areas would be restored
to their pre-construction conditions. Mitigation measures will be taken for the above
ground structures such as the booster pump station and stream crossing structures (if
applicable). These measures include landscaping and design plans that blend the new
structures into their surrounding environment.

The proposed project would not require substantial energy consumption. Installation of
the water main would not require substantial energy consumption. Most of the work
would be done manually or with machines. Electrical energy would be used minimally
during construction and due to the increased hydraulic efficiency that the project would
provide, water pump stations would require less energy to do the same amount of work.

Notice of Determination

On the basis of the forgoing information, the proposed water system improvement would not
have significant impacts on the environment. As such, a notice of determination of Findings of

No Significant Impacts for the proposed improvement is appropriate.

Marc M. Siah & Associates, Inc. 8-3
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8.3 Reasons Supporting The Determination

The nature and scale of the proposed improvement is such that no significant environmental
impacts are anticipated. Potential impacts, if any, can be mitigated or minimized through
sensitive site planning and engineering design, implementation of careful construction methods
and compliance with all governmental requirements including those of the State Department of
Health, the City and County of Honolulu's Department of Design and Construction and the City
and County of Honolulu's Department of Planning and Permitting.
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SECTION 9

AGENCIES AND BOARDS CONSULTED

Federal Agencies

Fish and Wildlife Service
Department of the Interior
P.O. Box 50156

300 Ala Moana Blvd.
Honolulu, HI 96850

Natural Resources Conservation Service
Department of Agriculture

P.O. Box 50004

300 Ala Moana Blvd.

Honolulu, HI 96850

(Research consultation)

Pacific Ocean Division

U.S. Army Corps of Engineers

Building 230

Regulatory Section, Job File No.: 200000230
Fort Shafter, Hawaii 96858

State Agencies

Department of Land and Natural Resources
1151 Punchbowl street
Honolulu, Hawaii 96813

State Historic Preservation Division
Department of Land and Natural Resources
33 South King Street, 6* floor

Honolulu, Hawaii 96813

Commission on Water Resources Management
Department of Land and Natural Resources
1151 Punchbow! Street

Honolulu, Hawaii 96813

(Research consultation)

1131-00/Final Environmental Assessment
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Clean Water Branch
Department of Health

819 Ala Moana Blvd, Room 301
Honolulu, Hawaii 96814

SECTION NINE

Department of Business, Economic Development, and Tourism

Office of Planning
250 S. Hotel Street, 4" floor, Ewa Wing
Honolulu, Hawaii 96813

Department of Education
Honolulu District
4967 Kilauea, Honolulu, HI 96816

Department of Transportation
Highways Division

601 Kamokila Boulevard
Kapolei, Hawaii 96707

University of Hawaii - Manoa Campus
Environmental Center

2550 Campus Road, Crawford 317
Honolulu, Hawaii 96822

Office of Hawaiian Affairs
711 Kapiolani Boulevard, Suite 1250
Honolulu, Hawaii 96813

Manoa Public Library
2716 Woodlawn Drive
Honolulu, Hawaii 96822

McCully-Mailiili Public Library
2211 South King Street
Honolulu, Hawaii 96826

Kalihi-Palama Public Library
1325 Kalihi Street
Honolulu, Hawaii 96819

Senator Brian Taniguchi, District 11

Marg M. Siah & Associates, Inc. g9-2
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State Capitol

Room 218

415 South Beretania Street
Honolulu, Hawaii 96813

Senator Carol Fukunaga, District 12
State Capitol

Room 210

415 South Beretania Street
Honolulu, Hawaii 96813

Senator Rod Tam, District 13
State Capitol

Room 220

415 South Beretania Street
Honolulu, Hawaii 96813

Senator Suzanne Chun-Qakland, District 14
State Capitol

Room 228

415 South Beretania Street

Honolulu, Hawaii 96813

Representative Scott Saiki, District 20
State Capitol

Room 322

415 South Beretania Street

Honolulu, Hawaii 96813

Representative Terry Nui Yoshinaga, District 22
State Capitol

Room 419

415 South Beretania Street

Honolulu, Hawaii 96813

Representative Ed Case, District 23
State Capitol

Room 439

415 South Beretania Street
Honolulu, Hawaii 96813

Marc M. Siah & Associales, Inc. 9-3
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Representative Kenneth Hiraki, District 25
State Capito!

Room 405

415 South Beretania Street

Honolulu, Hawaii 96813

Representative Lei Ahu Isa, District 27
State Capitol

Room 314

415 South Beretania Street

Honolulu, Hawaii 96813

Representative Felipe Abinsay, Jr., District 29
State Capitol

Room 311

415 South Beretania Street

Honolulu, Hawaii 96813

Representative Romy M. Cachola, District 30
State Capitol

Room 402

415 South Beretania Street

Honolulu, Hawaii 96813

9.3 City and County Agencies

Department of Environmental Services
City and County of Honolulu

650 South King Street

Honolulu, Hawaii 96813

Department of Planning and Permitting
City and County of Honolulu

650 South King Street

Honolulu, Hawaii 96813

Honolulu Fire Department

City and County of Honolulu

3375 Koapaka Street, Siute H-425
Honolulu, Hawaii 96819
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SECTION NINE

1131-00/Final Environmental Assessment
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Honolulu Police Department
City and County of Honolulu
801 South Beretania Street

Honolulu, Hawaii 96813

Department of Transportation Services
City and County of Honolulu

711 Kapiolani Boulevard

Honolulu, Hawaii 96813

Councilmember Andy Mirikitani, District 5
City and County of Honolulu

530 South King Street

Honolulu, Hawaii 96813

Councilmember Jon C. Yoshimura, District 6
City and County of Honofulu

530 South King Street

Honolulu, Hawaii 96813

Diamond Head/Kapahulu/St. Louis Heights
Neighborhood Board No. 5

ATTENTION: KAREN AH MAI

c/o Neighborhood Commission Office

City Hall, Room 400

Honolulu, Hawaii 96813

Manoa Neighborhood Board No. 7
ATTENTION: JOHN THOMAS HEINRICH
c/o Neighbarhood Commission Office

City Hall, Room 400

Honolulu, Hawaii 96813

McCully/Moiliili Neighborhood Board No. 8
ATTENTION: JOHN KATO

c/o Neighborhood Commission Office

City Hall, Room 400

Honolulu, Hawaii 86813

Makiki/Lower Punchbowl/Tantalus
Neighborhood Board No. 10
ATTENTION: JOHN STEELQUIST
c/o Neighborhood Commission Office
City Hall, Room 400

Honolulu, Hawaii 96813
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Ala Moana/Kakaako Neighborhood Board No. 11
ATTENTION: JOHN BREINICH

c/o Neighborhood Commission Office

City Hall, Room 400

Honolulu, Hawaii 96813

Downtown Neighborhood Board No. 13
ATTENTION: LYNNE MATUSOW

c/o Neighborhood Commission Office
City Hall, Room 400

Honolulu, Hawaii 96813

Kalihi-Palama Neighborhood Board No. 15
ATTENTION: BERNADETTE YOUNG
c/o Neighborhood Commission Office

City Hall, Room 400

Honolulu, Hawaii 96813

9.4  Other Agencies

The Queen's Medical Center
1301 Punchbow! Street
Honolulu, Hawaij 96813

Hawaiian Electric Company, Inc.
P.0. BOX 2750
Honolulu, Hawaii 96840

GTE Hawaiian Tel
P.0O. Box 2200
Honolulu, Hawaii 96841

The Gas Company
515 Kamakee Street
Honolulu, Hawaii 96814

Oceanic Cable

200 Akamainui Street
Honolulu, Hawaii 96789
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. LEGEND NEW 42—INCH WATER UINE
Figure 2-4 Soil Survey == NEW 42—INCH WATER LINE (OPTIONAL ROUTE)
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CONSTRUCTION COST ESTIMATE
42-INCH TRANSMISS!ON MAIN
VINEYARD BOULEVARD ROUTE - PHASE | (VBR)

AMOUNT  AMOUNT
UNIT (DUCTILE (CONCRETE

ITEM QUANTITY _UNIT PRICE IRON PIPE) PIPE)
TRENCH EXCAVATION 5,785 cY $150 $867,750 $867,750
DWS 2500 CONCRETE 540 cY $550 $297,000 $297,000
A.C. PAVEMENT 2,010 sY 360 $120,600 $120,600
PIPE CUSHION MATERIAL 2,060 cY $30 $61,800 $61,800
CRUSHED ROCK 1,165 cY $65 $75,725 $75,725
TRENCH DEWATERING 1 LS $3,580 $3,580 $3,580
ARV 2" 7 EA $1,500 $10,500 $10,500
42" BFV 150# 4 EA $21,000 $84,000 $84,000
42" BGGV 150# 1 EA $84,000 $84,000 384,000
30" BFV 150# 0 EA $16,000 $0 $0
24" BFV 150# 0 EA $8,000 $0 $0
18" BFV 150# 1 EA $4,000 $4,000 $4,000
TYPE 'A' MANHOLE 6 EA $8,000 $48,000 $48,000
CONN. 42" DILLINGHAM 1 LS $20,000 $20,000 $20,000
CONN. 42" LUSITANA 0 LS $20,000 $0 $0
CONN. 30" WILIWILI 0 LS $15,000 $0 $0
CONN. 30" ISENBERG 0 LS $15,000 $0 $0
CONN. 24" WAIALAE 0 LS $12,000 $0 $0
CONN. 18" NUUANU 1 LS $10,000 $10,000 $10,000
Di 42" CL. 52* 2,400 LF $350 $840,000

DI FITTINGS* 24,000 LB 35 $120,000

CCP 42" CL. 150 2,400 LF $400 $960,000
CCP FITTINGS 1 LS $96,000 $96,000
PHASING INTERCONNECTIONS 1 LS $500,000  $500,000 $500,000
STREAM CROSSINGS (1) 1 LS $300,000 $300,000 $300,000
TRAFFIC CONTROL 1 LS $190,000 $190,000 $190,000
CHLORINATION AND FLUSHING 1 LS $10,800 $10,800 $10,800
FIELD OFFICE 1 LS $40,000 $40,000 $40,000
EASEMENT COSTS 1 LS $100,000 $100,000 $100,000
CONTINGENCY 1 LS $440,000 $440,000 $440,000
TOTAL (STANDARD}) $4,227,755 $4,323,755
COST (NIGHT WORK) $5,284,694 $5,404,694
* NOTE:

THE UNIT PRICES OF DUCTILE IRON PIPE AND FITTINGS INCLUDE CATHODIC PROTECTION




CONSTRUCTION COST ESTIMATE
42-INCH TRANSMISSION MAIN
VINEYARD/PUNCHBOWL ROUTE - PHASE Il (VPB)

AMOUNT  AMOUNT
UNIT (DUCTILE (CONCRETE

ITEM QUANTITY UNIT PRICE IRON PIPE) PIPE)
TRENCH EXCAVATION 8,655 cY $150 $1,298,250 $1,298,250
DWS 2500 CONCRETE 415 CY $550 $228,250 $228,250
A.C. PAVEMENT 3,000 SY $60 $180,000 $180,000
PIPE CUSHION MATERIAL 3,080 cYy $30 $92,400 $92,400
CRUSHED ROCK 1,740 cY $65 $113,100 $113,100
TRENCH DEWATERING 1 LS $5,360 $5,360 $5,360
ARV 2" 10 EA $1,500 $15,000 $15,000
42" BFV 150# 4 EA $21,000 $84,000 $84,000
42" BGGV 150# 1 EA $84,000 $84,000 $84,000
30" BFV 150# 0 EA $16,000 $0 $0

24" BFV 150# 0 EA $8,000 $0 $0

18" BFV 150# 0 EA $4,000 $0 $0
TYPE 'A' MANHOLE 5 EA $8,000 $40,000 $40,000
CONN. 42" DILLINGHAM 0 LS $20,000 $0 $0
CONN. 42" LUSITANA 1 LS $20,000 $20,000 $20,000
CONN. 30" wiLiwiLI 0 LS $15,000 $0 $0
CONN. 30" ISENBERG 0 LS $15,000 $0 $0
CONN. 24" WAIALAE 0 LS $12,000 $0 $0
CONN. 18" NUUANU 0 LS $10,000 $0 $0

DI 42" CL. 52* 3,590 LF $350 $1,256,500

DI FITTINGS* 35,900 LB $5 $179,500

CCP 42" CL. 150 3,590 LF $400 $1,436,000
CCP FITTINGS 1 LS $143,600 $143,600
PHASING INTERCONNECTIONS 1 LS $600,000 $500,000 $500,000
STREAM CROSSINGS (0) 0 LS $0 $0 $0
TRAFFIC CONTROL 1 LS $285,880 $285,880 $285,880
CHLORINATION AND FLUSHING 1 LS $16,500 $16,500 $16,500
FIELD OFFICE 1 LS $40,000 $40,000 $40,000
EASEMENT COSTS 1 LS $0 $0 $0
CONTINGENCY 1 LS $653,700 $653,700 $653,700
TOTAL (STANDARD) $5,092,440 $5,236,040
COST (NIGHT WORK) $6,365,550 $6,545,050
* NOTE:

THE UNIT PRICES OF DUCTILE IRON PIPE AND FITTINGS INCLUDE CATHODIC PROTECTION




CONSTRUCTION COST ESTIMATE
42-INCH TRANSMISSION MAIN

BERETANIA STREET ROUTE - PHASE IIl (BSR(IIl))

AMOUNT AMOUNT

UNIT (DUCTILE  (CONCRETE
ITEM QUANTITY UNIT PRICE IRON PIPE) PIPE)
TRENCH EXCAVATION 27,080 cYy $150 $4,062,000  $4,062,000
DWS 2500 CONCRETE 1,245 cY $550 $684,750 $684,750
A.C. PAVEMENT 9,380 ) 4 $60 $562,800 $562,800
PIPE CUSHION MATERIAL 8,670 CY $30 $290,100 $290,100
CRUSHED ROCK 5,425 cYy $65 $352,625 $352,625
TRENCH DEWATERING 1 LS $6,655 $5,655 $5,655
ARV Z" 15 EA $1,500 $22,500 $22,500
42" BFV 150# 5 EA $21,000 $105,000 $105,000
42" BGGV 150# 2 EA $84,000 $168,000 $168,000
30" BFV 150# 1 EA $16,000 $16,000 $16,000
24" BFV 150# 0 EA $8,000 $0 $0
18" BFV 1504# 0 EA $4,000 $0 $0
TYPE 'A' MANHOLE 8 EA $8,000 $64,000 $64,000
CONN. 42" DILLINGHAM 0 LS $20,000 30 $0
CONN. 42" LUSITANA 0 LS $20,000 $0 $0
CONN. 30" WILIWILI 0 LS $15,000 $0 $0
CONN. 30" ISENBERG 1 LS $15,000 $15,000 $15,000
CONN. 24" WAIALAE 0 LS $12,000 $0 $0
CONN. 18" NUUANU 0 LS $10,000 $0 $0
DI 42" CL. 52* 11,250 LF $350 $3,937,500
DI FITTINGS* 112,500 LB $5 $562,500
CCP 42" CL. 150 11,250 LF $400 $4,500,000
CCP FITTINGS 1 LS $450,000 $450,000
PHASING INTERCONNECTIONS 1 LS $500,000 $500,000 $500,000
STREAM CROSSINGS (0) 0 LS $0 50 $0
TRAFFIC CONTROL 1 LS $442,000 $442,000 $442,000
CHLORINATION AND FLUSHING 1 LS $15,000 $15,000 $15,000
FIELD OFFICE 1 LS $20,000 $20,000 $20,000
EASEMENT COSTS 0 LS $0 $0 $0
CONTINGENCY 1 LS $1,831,600  $1,831,600  $1,831,600
TOTAL (STANDARD} $13,657,030 $14,107,030
COST (NIGHT WORK) $17,071,288 $17,633,788
* NOTE:

THE UNIT PRICES OF DUCTILE IRON PIPE AND FITTINGS INCLUDE CATHODIC PROTECTION




CONSTRUCTION COST ESTIMATE
42-INCH TRANSMISSION MAIN

COYNE/UNIVERSITY/DOLE ROUTE - PHASE IV (CUD)

AMOUNT AMOUNT
UNIT (DUCTILE  (CONCRETE

ITEM QUANTITY  UNIT PRICE IRON PIPE) PIPE)
TRENCH EXCAVATION 16,760 CY $150 $2,514,000  $2,514,000
DWS 2500 CONCRETE 770 Cy $550 $423,500 $423,500
A.C. PAVEMENT 5,800 sY $60 $348,000 $348,000
PIPE CUSHION MATERIAL 6,000 cYy $30 $180,000 $180,000
CRUSHED ROCK 3,350 CcY $65 $217,750 $217,750
TRENCH DEWATERING 1 LS $3,430 $3,430 $3,430
ARV 2" 12 EA $1,500 $18,000 $18,000
42" BFV 150# 4 EA $21,000 $84,000 $84,000
42" BGGV 150# 1 EA $84,000 $84,000 $84,000
30" BFV 150# 0 EA $16,000 $0 $0
24" BFV 150# 1 EA $8,000 $8,000 $8,000
18" BFV 150# 0 EA $4,000 $0 $0
TYPE 'A' MANHOLE 6 EA $8,000 $48,000 $48,000
CONN. 42" DILLINGHAM 0 LS $20,000 $0 $0
CONN, 42" LUSITANA 0. LS $20,000 $0 $0
CONN. 30" WILIWILI 0 LS $15,000 $0 $0
CONN. 30" ISENBERG 0 LS $15,000 30 $0
CONN. 24" WAIALAE 0 Ls $12,000 $0 $0
CONN. 24" WAAHILA 1 LS $12,000 $12,000 $12,000
CONN. 18" NUUANU 0 LS $10,000 $0 $0
Di 42" CL. 52* 6,960 LF $350 $2,436,000
DI FITTINGS* 69,600 LB $5 $348,000
CCP 42" CL. 150 - 6,960 LF $400 $2,784,000
CCP FITTINGS 1 LS $278,400 $278,400
PHASING INTERCONNECTIONS 1 LS $500,000 $500,000 $500,000
STREAM CROSSINGS (1) 1 LS $160,000 $160,000 $160,000
TRAFFIC CONTROL 1 LS $102,950 $102,950 $102,950
CHLORINATION AND FLUSHING 1 LS $20,000 $20,000 $20,000
FIELD OFFICE 1 LS $25,000 $25,000 $25,000
EASEMENT COSTS 1 LS $65,200 $65,200 $65,200
CONTINGENCY 1 LS $1,151450  $1,151,450 $1,151,450
TOTAL {STANDARD) $8,749,280  $9,027,680
COST (NIGHT WORK) $10,936,600 $11,284,600
* NOTE:

THE UNIT PRICES OF DUCTILE IRON PIPE AND FITTINGS INCLUDE CATHODIC PROTECTION
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Abstract

This document addresses cultural preservation concerns along the route of a
proposed waterline improvement project in Honolulu to be undertaken by the Board of
Water Supply in the form of an archaeological monitoring plan for subsurface
construction activities associated with the waterline.

Numerous sites have been recorded in the vicinity of the project area, including
ones associated with traditional activities as well as sites which fall within the boundaries
of the historic era. The traditional sites are comprised of fishponds, agricultural areas,
burials, house sites, etc. The historic sites are comprised of cemeteries, commercial and
residential structures, and government buildings.

Archaeological Consultants of the Pacific, Inc. recommends that "on site
monitoring” be conducted in the areas where sites are likely to be found. These include
the area on Dole Street around Kanewai Field and the Center for Hawaiian Studies, the
known fishponds at University and King Streets and also at Isenberp and Date Streets.
ACP recommends "on call monitoring" be conducted for the remaigder of the project
areas.
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An Archaeological Monitoring Plan for a
Proposed Waterline in Honolulu

Section 1: Introduction

At the request of Marc M. Siah & Associates, Inc., Archaeological Consultants of
the Pacific, Inc. (ACP) has prepared a plan for archaeological monitoring of subsurface
construction activities associated with the proposed Board of Water Supply waterline in
Honolulu,

The development of this plan was based upon an archaeological assessment
conducted by ACP of the corridors along which proposed construction activities will
occur. This document was prepared to determine expected finds for the project area as
well as to assist in formulating recommendations for the type of archaeological
investigations that should be conducted prior to, or in conjunction with, the construction
efforts (Elmore and Kennedy 1999a).

A previous monitoring plan was submitted, by ACP, for the routes proposed by
the Board of Water Supply (Elmore and Kennedy 1999b). The route has been finalized
and the old document is no longer viable. This is the revised monitoring plan.

ACP recommends that "on site monitoring” be conducted within the Dole Street
corridor (around the Center for Hawaiian Studies and Kanewai F ield), the University Ave
and King Street area and the corner around Isenberg and Date Streets. And that "on call
monitoring" be conducted for the remainder of the project areas. Monitoring of the
construction of the waterline will help mitigate the effect of construction activities on
sites that may be encountered. The revised route for the waterline will traverse two
known fishponds and archaeological investigations should be conducted during any
construction activities in those areas.

Section 2: Environmental Setting

The current proposed route passes through several ahupua‘a, including Nu'uanu,
Pauoa, Makiki and Manoa, within the pre-Mahele ahupua'a boundaries of Honolulu and
Waikiki (see figures I and 2). The project corridor falls within Districts 1 and 2. The
project area is located between geographic grid coordinates 21° 19' 18"N to 2i° | 7' 30"N
by 157° 52' 10"W to 157° 48' 44"W and UTM (Universal Transverse Mercator)
coordinates 2358150mN to 2354850mN by 617500mE to 623200mE. The proposed
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project is designed to run through a highly developed urban area that includes
commercial, residential and government buildings.

The topography of the project area consists of coastal plain and fill land. Soils in
the area are described by Foote et. al. (1972) as Lualualei-Fill land-Ewa association,
consisting of "deep, nearly level to moderately sloping, well drained soils that have a fine
textured or moderately fine textured subsoil or underlying material, and areas of fil] land;
on coastal plains” (Foote ef al. 1972: 6),

The route begins at the corner of Liliha Avenue and Vineyard Blvd., continueing
east down Vineyard Blvd. until it merges with Lusitana. It turns makai on Lisbon (orif
Option#] is used it will be Punchbowl Street), and then proceeds east on Beretania Street.
At the intersection with Victoria Street, the route then proceeds makai for two blocks. At
the intersection the route continues Diamond Head until the intersection with University
Ave. From there it proceeds mauka until it reaches Dole Avenue. The route proceeds east
on Dole Street until it reaches its terminus at the Waahila Reservoir. A spur off the main
corridor exists on Isenberg Street. Jt starts at King Street and ends at Date Street. If
option #2 is used it will send the corridor mauka at Isenberg Street and then east on
Coyne Street and back to University Ave.

The proposed site for the lone booster station for this project is located at the
existing Board of Water Supply facility near Beretania and Alapai Streets.

Section 3: Expected Finds

The proposed project route covers a broad area ranging west to east from the
intersection of Liliha Street and Vineyard Boulevard to Dole Street, and ranging north to
south from Vineyard Boulevard to King Street. This route will pass through one historic
district if Option #1 is used. No Historic Disrticts are impacted if the preferred route is
used.

Because the route extends across a large section of Honolulu, there is a wide range
of possibilities for expected finds. Subsequently, potential archaeological finds are
correspondingly diverse,

Excavations around or through the Historic District are likely to encounter a
variety of historically significant properties, ranging from pre-contact or traditional
Hawaiian sites to 19" to 20" century properties of significance. Traditional sites relating
to habitation, workshop, aquaculture and agriculture as well as human burials may be
present. Post-contact sites may consist of habitation, commercial, church or cemetery
locations. The revised route runs along the mauka edge of the Capitol District where
significant historic artifacts have been encountered during previous archaeological
investigations by Kennedy (1993) and Hammat (1999).




The types of sites most likely to be encountered in the University area include
traditional sites such as fishponds, agricultural areas, including the Kapapa Lo'i "o
Kanewai previously documented by Liston and Burtchard {1996), habitation sites and
human burials. Burials have inadvertently been encountered on the University of Hawaii
(Smith and Karachi 1989) and also in front of Kanewai Park while doing previous
waterline work. At Kanewai Park 15 burials were encountered with 18 individuals
present (Hammet, Shideler and Douglas 1991). The likelihood that burials could be
encountered during future trenching must be expected.

Numerous traditional fishponds are known to have existed in Honolulu. Figure 3
consists of a map depicting their locations. A fishpond, which crosses University Avenue
between Beretania and Varsity Place, will probably be encountered due to the depth of
the watermain trench.. This pond will be traversed even if Option #2 is used. A second
known fishpond will be encountered at the corner of Isenberg and Date Streets. The
construction activities in the areas outside of the Capitol District, the University of
Hawaii area and the two fishponds are less likely to impact significant historic and
traditional properties, although they still may be encountered.

Section 4: Recommendations

Given the likelihood of encountering significant traditional burials, agricultural
zones and fish ponds, ACP recommends that "on site monitoring" be conducted in
conjunction with all subsurface construction activities in the Dole Street corridor (around
Kanewai Park and the Center for Hawaiian Studies.). The vicinity around University
Avenue and King Street and the Isenberg and Date Street area is the location of two
known fishponds and inventory level work should be done by on-sight monitors during
the actual trenching of the watermain. Due to the relative sparsity of significant historic
and traditional properties outside of these areas, ACP recommends that "on call
monitoring" be used during subsurface construction activities in the following areas.
These areas include the corridor that runs from University Ave and King Street west to
Liliha Avenue and Vineyard Boulevard, the Isenberg spur (except the comer of Date and
Isenberg Streets: a known fishpond) and the Isenberg to Coyne Street loop {(Option #2).
The only exception to this is the area of Punchbowl and Beretania Streets (Option #1),
which falls within the Capito} Historic District and should have on-site monitoring if that
option is used.

If burials are encountered during the on-site monitoring process, they will be
considered to be inadvertent finds. All procedures for the proper treatment of burial sites
and human skeletal remains will be followed in accordance with Hawaii Administrative
Rules Title 13, Sub-Title 13, Chapter 300, Subchapter 4 (HAR 13-300-31). If human
burials are encountered, they will be treated in accordance with Chapter 6E-43.6, Hawaii
Revised Statutes (the preservation and protection of all burial sites). The proper personnel
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at the Department of Land and Natural Resources, State Historic Preservation Division
and the State Burials Program will be notified and their recommendations implemented._

In the event that human remains or any other historically significant properties
are inadvertently discovered during the "on call monitoring” portion of the project, an
archaeologist should be notified and calied to the site before construction efforts
continue. Research on the watermain alignment reveals that two inadvertent burials were
encountered at the corner of Queen Emma Street and Old Vineyard ( Han 1980). Also, a
historic bottle dump (associated with the old soda works) was encountered on Vineyard
Boulevard between Queen Emma and Punchbowl Streets and the Bishop Museum was
called in. Therefore, there is a distinct possibility that significant traditional and/or
historic sites could be encountered.

Because the waterline will be underground, there will be no adverse effect on the
historic buildings that are located along the corridor. These include the Academy of Arts,
Thomas Square and the Linekona School. The proposed location for the booster station
is now at the existing BWS facility near Beretania and Alapai Streets. There should be
no impact on traditional or historic sites from the construction of the booster station.

The proposed route for the waterline will traverse known fishponds, therefore
archaeological investigations, in the form of an inventory survey, should be conducted
during the trenching of the watermain. These investigations should consist of core
samples, wherein an analysis of the stratigraphy may be made in addition to analyses of
faunal and palynological remains as wel] as diatom and radiocarbon samples,

Section 5: Methodology of Archaeological Monitoring

Archaeological monitoring of the subject property will be under the supervision of
the Principle Investigator Joseph Kennedy, M.A.. Prior to the commencement of
subsurface construction activities, the monitoring archaeologist will conduct a
coordination meeting with the construction crew in order to brief the team on the
expected finds and plans for monitoring. In the event that significant historic sites are
encountered, the monitoring archaeologist has the authority to halt construction in the
immediate vicinity of the find until the proper authorities are notified and/or proper
mitigation measures are undertaken, Construction activities may shift to other areas in
this event. The treatment of possible sites encountered is dependent upon the feature
type. If human burials are encountered they will be considered inadvertent finds and the
proper personnel at DLNR-SHPD will be notified and their recommendations
implemented. In the event that significant archaeological deposits are encountered,
archaeological salvage operations are recommended.

During archaeological monitoring, the field monitor will visually inspect all
excavations and rake through excavated materials in order to identify any possible



cultural materials. Photographs and profiles of the stratigraphy encountered and soil
samples from each strata identified will be taken. All cultural materials of possible
significance will be collected, bagged and labeled with the appropriated excavation
information. All samples and field notes will be on file at ACP's office located at 59-624

Pupukea Road, Haleiwa, Hawaii.

Laboratory work will include the identification of vertebrate faunal remains,
invertebrate faunal remains, cultyrally derived floral remains and artifactual materials.
The results of these identifications will be tabulated for presentation and a complete
report concerning the monitoring activities, including possible finds, will be prepared.
Radiocarbon dating and pollen analysis will be performed when necessary. A final report
will be prepared within 90 days of the completion of fieldwork. All materials collected
will be curated at ACP's offices jocated at the address stated above.




Conclusion

The preceding monitoring plan summarizes the expected finds, recommendations
and methodology for archaeclogical monitoring of proposed construction activities in
Honolulu extending from Iwilei to Manoa.

Numerous sites have been recorded in the vicinity of the subject corridors,
including traditional as well as historic sites. The traditional sites are comprised of
fishponds, burials, house sites, agricultural areas, etc. The historic sites are comprised of
commercial, residential and government buildings, cemeteries, etc.

Archaeological Consultants of the Pacific, Inc. recommends that “on site
monitoring” be conducted within the area around the Center for Hawaiian Studies and
Kanewai Field on Dole Street. If Option #1: Punchbow! Street is used, additional “on-
site monitoring will be necessary. The corridor will traverse two known fishponds and
inventory level examinations should be conducted during the on-site monitoring of the
trenching of the watermain. Also, testing should be done along Dole Street where
agricultural areas were previously documented and could be encountered. ACP
recommends that "on call monitoring" be conducted for the remainder of the project
corridors.
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Appendix D - Project Tax Map Keys (TMKs)
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Appendix E - Traffic Volume to Capacity Ratio Data
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Appendix F - Correspondence
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