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Ms. Jessica Wooley, Director

State of Hawaii

Department of Health

Office of Environmental Quality Control
235 South Beretania Street, Suite 702
Honolulu, Hawaii 96813

Dear Ms. Wooley:

Subject: Draft Environmental Assessment Honolulu Water System Improvements
Tax Map Keys: 1-5, 1-7, 2-1, 2-3. 2-4 and 2-6 — Honolulu, Oahu, Hawaii

We transmit the Draft Environmental Assessment and Anticipated Finding of No Significant
Impact (DEA-AFONSI) for the proposed Honolulu Water System Improvements situated at
TMKs: (1) 1-5, 1-7, 2-1, 2-3, 2-4 and 2-6, in the Honolulu District on the island of Oahu for
publication in the next available edition of the Environmental Notice.

Enclosed is a completed Office of Environmental Quality Control Publication Form, two (2)
copies of the DEA-AFONSI, an Adobe Acrobat PDF file of the same, and an electronic copy of
the publication form in MS Word. Simultaneous with this letter, we have submitted the summary

of the action in a text file by electronic mail to your office.

If you have any questions regarding this submittal, please contact Ms. Iris Oda, Long-Range
Planning Branch of the Water Resources Division at 748-5946 or via email at ioda@hbws.org.

Very truly yours,
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Manager and Chief Engineer ;—-‘«;‘ ﬁ o
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AGENCY ACTION JAN 08 2016
SECTION 343-5(b), HRS

PUBLICATION FORM

Project Name: Honolulu Water System Improvements

HRS §343-5 Trigger(s): Use of county lands and funds

Island: Oahu

District: Honolulu

TMK: (1) 1-5, 1-7, 2-1, 2-3, 2-4 and 2-6

Permits: Department of the Army Permit, Coastal Zone Management Consistency Determination,

Community Noise Permit and Variance, National Pollutant Discharge Elimination System
(NPDES) Permits, Permit to Discharge into the State Highways Drainage System, Permit to
Perform Work Upon State Highways, Permit to Transport Oversize/Overweight Equipment/
Loads on State Highways, Section 401 Water Quality Certification, Stream Channel Alteration
Permit, Construction Dewatering Permit, Permit to Excavate (Trenching), Special Management
Area, Street Usage Permit, Surface Runoff from Construction Activities.

Proposing/Determination Agency:
Board of Water Supply

City and County of Honolulu

630 South Beretania Street

Honolulu, Hawaii 96843

Iris Oda (808) 748-5946

Accepting Authority:
(for EIS submittals only)

Consultant:

Gray, Hong, Nojima & Associates, Inc.
201 Merchant Street, Suite 1900
Honolulu, Hawaii 96813

Sheryl Nojima (808) 521-0306

Status (check one only):

_X DEA-AFNSI Submit the proposing agency notice of determination/transmittal on agency letterhead, a
hard copy of DEA, a completed OEQC publication form, along with an electronic word
processing summary and a PDF copy (you may send both summary and PDF to
oeqgchawaii@doh.hawaii.gov); a 30-day comment period ensues upon publication in the
periodic bulletin.

_ FEA-FONSI Submit the proposing agency notice of determination/transmittal on agency letterhead, a
hard copy of the FEA, an OEQC publication form, along with an electronic word
processing summary and a PDF copy (send both summary and PDF to
oeqchawaii@doh.hawaii.gov); no comment period ensues upon publication in the
periodic bulletin.

__FEA-EISPN Submit the proposing agency notice of determination/transmittal on agency letterhead, a
hard copy of the FEA, an OEQC publication form, along with an electronic word
processing summary and PDF copy (you may send both summary and PDF to
oegchawaii@doh.hawaii.qov); a 30-day consultation period ensues upon publication in
the periodic bulletin.
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__Act 172-12 EISPN Subfnit the proposing agency notice of determination on agency letterhead, an OEQC
publication form, and an electronic word processing summary (you may send the
summary to oeqchawaii@doh.hawaii.gov). NO environmental assessment is required
and a 30-day consultation period upon publication in the periodic bulletin.

__DEIS The proposing agency simultaneously transmits to both the OEQC and the accepting
authority, a hard copy of the DEIS, a completed OEQC publication form, a distribution list,
along with an electronic word processing summary and PDF copy of the DEIS (you may
send both the summary and PDF to cegchawaii@doh.hawaii.gov); a 45-day comment
period ensues upon publication in the periodic bulletin.

__FEIS The proposing agency simultaneously transmits to both the OEQC and the accepting
authority, a hard copy of the FEIS, a completed OEQC publication form, a distribution list,
along with an electronic word processing summary and PDF copy of the FEIS (you may
send both the summary and PDF to cegchawaii@doh.hawaii.gov); no comment period
ensues upon publication in the periodic bulietin.

___Section 11-200-23
Determination The accepting authority simultaneously transmits its determination of acceptance or
nonacceptance (pursuant to Section 11-200-23, HAR) of the FEIS to both OEQC and the
proposing agency. No comment period ensues upon publication in the periodic bulletin.

__Section 11-200-27
Determination The accepting authority simultanecusly transmits its notice to both the proposing agency
and the OEQC that it has reviewed (pursuant to Section 11-200-27, HAR) the previously
accepted FEIS and determines that a supplemental EIS is not required. No EA is
required and no comment period ensues upon publication in the periodic bulletin.

L3

__Withdrawal (explain)

Summary (Provide proposed action and purpose/need in less than 200 words. Please keep the
summary brief and on this one page):

The Honolulu Board of Water Supply (BWS) is proposing to undertake the replacement and upgrade (increase
in size) of various water mains within Honolulu. The proposed improvements will be designed and constructed
in several projects. The projects will entail work within various State and City road right-of-ways in the lwilei,
Downtown, Kakaako, Ala Moana, Waikiki and Makiki neighborhoods of Honolulu.

Direct impacts resulting from construction activities include increased traffic congestion, disruption of
residential/business activities, noise, dust, and utility interruptions due to possible relocations. With the
prescribed mitigation measures, no long-term adverse indirect, secondary and cumulative impacts to
environmental, natural, social, cultural, archeological and economic resources are anticipated. Beneficial long-
term impacts include reduction in water main break occurrences, improvement in the reliability of the Honolulu
Water System in meeting future increases in demands and fire suppression capabilities.

The rough order of magnitude construction cost estimate is $43.6 M and will be funded by the BWS operating
funds, and possibly Water System Facility Charges and the State of Hawaii's Drinking Water State Revolving
Fund. The various water main improvement projects are expected to be released for construction over several
years with the first project anticipated to commence approximately in 2017-2018.
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USGS U.S. Geological Survey

vpd Vehicles Per Day
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Chapter 1 - PROJECT PROFILE

Name of Project

Applicable Law

Type of Document

Island
District
Location
TMK

Landowner

Existing Use
State Land Use District

Land Use Ordinance Zoning

Special Districts

Other Districts

Honolulu Water System Improvements

Hawaii Revised Statutes - Chapter 343
Hawaii Administrative Rules - Title 11, Chapter 200
(Use of county lands and funds)

Draft Environmental Assessment/ Anticipated Finding of
No Significant Impact

Oahu

Honolulu

Iwilei, Chinatown, Downtown, Kakaako, Ala Moana,
Makiki, Waikiki

(1) 1-5, 1-7, 2-1, 2-3, 2-4 and 2-6

City and County of Honolulu Road Right-of-Way
State of Hawaii Road Right-of-Way

Roadway and on-street parking

Urban District

A-2 Apartment, Medium Density

B-2 Business, Community

BMX-3 Business Mixed Use, Community
BMX-4 Business Mixed Use, Central
IMX-1 Industrial Mixed Use

P-2 Preservation, General

Chinatown Special District

Hawaii Capital Special District
Punchbowl Special District

Waikiki Special District

e Apartment Mixed Use Subprecinct
e Public Precinct

e Resort mixed Use Precinct
Kakaako Special Design District

e Mixed Use Precinct

e Waterfront Industrial

Transit Oriented Development Zones
¢ Ala Moana Neighborhood TOD
¢ Downtown Neighborhood TOD

Aloha Tower Project
Kakaako Community Development District
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Special Designations

Flood Zone

Potential Permits

Proposing Agency
Address
City, State, Zip

Accepting Authority
Consultant

Address
City, State, Zip

Special Management Area

Based on Flood Insurance Rate Map (FIRM)

January 19, 2011

e AE (areas inundated by 100-year flood, base flood
elevations determined)

e AO (areas inundated by 100-year flood, flood depths of
1 to 3 feet)

e VE (coastal flood zone with wave action, base flood
elevations determined)

¢ X (areas outside the 500-year floodplain)

Federal
o Department of the Army Permit

State of Hawaii

o Coastal Zone Management Consistency Determination

o Community Noise Permit and Variance

e National Pollutant Discharge Elimination System
(NPDES) Permits

e Permit to Discharge into the State Highways Drainage
System

e Permit to Perform Work Upon State Highways

e Permit to Transport Oversize/Overweight Equipment/
Loads on State Highways

e Section 401 Water Quality Certification

e Special Management Area (For Development within
the Kakaako Community Development District).

e Stream Channel Alteration Permit

City and County of Honolulu

e Construction Dewatering Permit

Permit to Excavate (Trenching)

Special Management Area

Street Usage Permit

Surface Runoff from Construction Activities entering
into City’s Storm Sewer System

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

Board of Water Supply
For Mayor, City and County of Honolulu

Gray, Hong, Nojima & Associates, Inc.
201 Merchant Street, Suite 1900
Honolulu, Hawaii 96813
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Honolulu Water System Improvements Draft EA

Project Summary

The Honolulu Board of Water Supply (BWS) is proposing to undertake the replacement and
upgrade (increase in size) of various water mains within Honolulu. The proposed improvements
will be designed and constructed in several projects. The projects will entail work within various
State and City road right-of-ways in the Iwilei, Downtown, Kakaako, Ala Moana, Waikiki and
Makiki neighborhoods of Honolulu.

Direct impacts resulting from construction activities include increased traffic congestion,
disruption of residential/business activities, noise, dust, and utility interruptions due to possible
relocations. With the prescribed mitigation measures, no long-term adverse indirect, secondary
and cumulative impacts to environmental, natural, social, cultural, archeological and economic
resources are anticipated. Beneficial long-term impacts include reduction in water main break
occurrences, improvement in the reliability of the Honolulu Water System in meeting future
increases in demands and fire suppression capabilities.

The rough order of magnitude construction cost estimate is $43.6 M and will be funded by the
BWS operating funds, and possibly Water System Facility Charges and the State of Hawaii's
Drinking Water State Revolving Fund. The various water main improvement projects are
expected to be released for construction over several years with the first project anticipated to
commence approximately in 2017-2018.

Gray * Hong « Nojima & Associates, Inc. Page 3



Honolulu Water System Improvements Draft EA

Chapter 2 — GENERAL DESCRIPTION OF PROPOSED ACTION

2.1 BACKGROUND

The provisions of Chapter 343 of the Hawaii Revised Statutes (HRS), which require an
Environmental Assessment (EA), apply to the proposed Honolulu Water System Improvements
due to: (1) the use of Honolulu Board of Water Supply (BWS) funds and (2) work within State or
County lands including road right-of-ways (ROWSs) and (3) increase in system capacity. This
Draft Environmental Assessment (DEA), prepared in accordance with Chapter 343, HRS and
Chapter 200 of Title 11, Hawaii Administrative Rules (HAR), addresses short-term, long-term,
cumulative, positive and negative impacts of the proposed water system improvements on
environmental, natural, social (including cultural and archeological aspects), and economic
resources. As required, the DEA will be available for public review over a 30-day comment
period. This review process also includes circulation of the DEA to affected government
agencies, utility companies, and community groups. A Final Environmental Assessment (FEA)
will then be prepared taking into consideration comments received during the 30-day period. A
Finding of No Significant Impact (FONSI) is anticipated. The FONSI will conclude that the
projects will not have a significant impact on the environment, and that an Environmental Impact
Statement will not be required.

2.2 LOCATION

The proposed water system improvements are being planned within existing State and City road
ROWSs in the Iwilei, Chinatown, Downtown, Kakaako, Ala Moana, Waikiki and Makiki
neighborhoods of Honolulu (refer to Figures 1 to 12). The affected roads include Nimitz
Highway, Aloha Tower Drive, Ala Moana Boulevard, North King Street, River Street, Nuuanu
Avenue, Richards Street, Cooke Street, Pensacola Street, and Piikoi Street. The BWS is
planning to construct the proposed water system improvements in separate projects, thus the
various roadways will be affected at different times (refer to Figure 13 and Section 2.4 -
PROPOSED ACTION). As with all large complex projects, the exact limits and connection
points will be better defined as the design phases are undertaken. There is a possibility the
project's extent may actually be reduced or scaled back when the engineering details are
worked out and the construction plans are finalized.

2.3 NEED AND PURPOSE

At present, sections of the existing water systems have long passed the typical design life of 50
years (some mains installed before 1930), thus corrosion, lack of capacity and to some extent,
high pressure conditions have caused breaks in certain sections of the existing mains. This has
resulted in disruptions to existing businesses and residents as well as inconveniences to
pedestrians and motorists during water main repairs. According to the BWS, the proposed
projects are required in order to provide a higher level of water system reliability and to improve
the distribution system network in meeting peak hour demands. The proposed improvements
take into account future water demands in these areas and will be designed to meet current
BWS water system standards.

2.4 PROPOSED ACTION

The proposed water system improvements will consist of several different capital improvement
projects, A — | (refer to Table 2.1). The approximate construction start date and rough order or
magnitude (ROM) cost estimate for each individual project is provided in Table 2.1 and Figures
1-6. Projects A, B, and C have already been programmed into the BWS Six-Year Capital

Gray * Hong « Nojima & Associates, Inc. Page 4



Honolulu Water System Improvements Draft EA

Improvement Program (CIP) ending in 2020. The remaining projects are still subject to approval
in future BWS CIP budgets.

It should be noted that some of the proposed projects may result in relocation (temporary or
permanent) of existing utilities and restoration of the disturbed area due to construction activities
(road, sidewalks, etc.) to original or better condition.

Gray * Hong « Nojima & Associates, Inc. Page 5



Honolulu Water System Improvements Draft EA

TABLE 2.1 - PROPOSED WATER SYSTEM IMPROVEMENTS

BWS Six-Year Capital Improvement Program Ending Fiscal Year 2020

. - . Construction Boundaries Construction
Project Proposed Existing Main Affected Roads Approx.
ID Main Size Size Start End Pipe Length | APProx. ROM Cost
Start Year Estimate
A 24-inch e 8-inch Existing 24-inch main on | Existing 30-inch main at |e N. King Street, 20,000 ft various $24.7M
e 12-inch North King Street the intersection with e River Street
. e o FY 2019,
e 16-inch Kalakaua Avenue « Nimitz Highway, EY 2020, &
e Fort Street Mall o
e Aloha Tower Dr., Portions
e Ala Moana Blvd Beyond 6
e Kalakaua Avenue Years
B 16-inch e 12-inch Existing 16-inch main Existing 16-inch main « Nimitz Highway 1,355 ft FY 2020 $2.0M
near Pacific Street near Sumner Street
C 24-inch e 6-inch Existing 42-inch and 6- Existing 12-inch main e Pensacola Street 1,900 ft FY 2018 $2.0M
e 8-inch inch main near Kinau near Wilder Street
e 12-inch Street
BWS Capital Improvement Program After Fiscal Year 2020
D 16-inch e 12-inch Ala Moana Blvd Existing 16-inch main e Piikoi Street 1,510 ft Beyond 6 $2.5M
near Kapiolani Years
Boulevard
E 16-inch e 8-inch Existing 16-inch main Existing 42-inch main e Piikoi Street 1,028 ft Beyond 6 $2.0M
e 12-inch near S. King Street near Kinau Street Years
= 20-inch e 12-inch Ala Moana Blvd Existing 20-inch main o Cooke Street 1,038 ft Beyond 6 $2.5M
near Pohukaina Street Years
G* 24-inch e 12-inch North King Street Existing 12-inch main e River Street 820 ft Beyond 6 $2.0M
near North Beretania Years
Street
H* 24-inch e 12-inch North Nimitz Highway Existing 24-inch main o Nuuanu Avenue 1,150 ft Beyond 6 $2.5M
near North Pauahi Street Years
[* 24-inch e 12-inch Fort Street Mall Aloha Tower Drive ¢ Nimitz Highway 1,600 ft Beyond 6 $3.4M
e 16-inch e Richards Street Years
* Denotes alternative routes which are discussed in Section 3.3 - Alternative Alignments
Gray * Hong * Nojima & Associates, Inc. Page 6
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2.5 FUNDING AND PROPOSING AGENCY

The proposing agency, BWS, is a semi-autonomous agency within the City and County of
Honolulu that manages Oahu’s municipal water supply and distribution system. The proposed
Honolulu Water System Improvements (Projects A - |) will be funded by the BWS operating
funds, and possibly Water System Facility Charges and the State of Hawaii's Drinking Water
State Revolving Fund. The total ROM cost estimate for construction of the projects is $43.6 M.
It should be noted that this estimate will be refined during the design phase of each individual
project when more detailed analysis is done. The State of Hawaii's Drinking Water State
Revolving Fund (SRF), which is administered by State Department of Health, provides low
interest loans to assist counties for construction of water infrastructure. Water System Facility
Charge (WSFC) are charges assessed for all developments requiring new or additional water
service from the existing water distribution system.

2.6 PERMITS, APPROVALS, AND CONSULTATION

Each individual water line improvement project will be subject to various permits and approvals
to be obtained from City, State and Federal agencies. The potential permits and approvals
shown below is not an exhaustive list, and each will not be applicable to every water line project
(A - 1). Thus, the specific requirements will need to be determined by the BWS and its
consultants during the planning phase of each project. Applicable permits and approvals will be
obtained in a timely manner prior to the start of any construction activities.

2.6.1 FEDERAL

Department of the Army Jurisdictional Determination
Clean Water Act Section 404 Permit
Rivers and Harbor Act of 1899 Section 10 Permit

2.6.2 STATE OF HAWAII

Department of Health Chapter 343 Environmental Review Process

Clean Water Act Section 401 Water Quality
Certification

Clean Water Act Section 402 National Pollutant
Discharge Elimination System (NPDES) Permit
(Construction Storm Water Discharge, Dewatering,
Hydrotesting)

Community Noise Control Permit

Community Noise Control Permit Variance

Disability Communication and Access Board Review
for Conformance with Accessibility Guidelines

Department of Land and Natural Stream Channel Alteration Permit
Resources State Historic Preservation Division Review for
Compliance with HRS Chapter 6E

Department of Transportation Permit to Discharge to the State of Hawaii Highways
Division Storm Drain System
Permit to Perform Work upon State Highways
Permit to Transport Oversize and Overweight
Equipment/Loads on State Highways
Review of Construction Plans

Gray * Hong * Nojima & Associates, Inc. Page 20



Honolulu Water System Improvements Draft EA

State Office of Planning Coastal Zone Management Federal Consistency
Review

Special Management Area (for activities in the makai

area of the Kakaako Community Development
District)

2.6.3 CITY AND COUNTY OF HONOLULU

Dept. of Planning and Permitting Construction Dewatering Permit
One-Time Review (to cover appropriate City agencies)
Permit to Excavate Public Right-of-Way (Trenching)
Special Management Area
Surface Runoff from Construction Activities entering
into City’s Storm Sewer System

Dept. of Transportation Services Street Usage Permit

2.6.4 EARLY CONSULTATION EFFORTS

During planning and design phase of each the water line improvement projects, the BWS and its
consultants will need to plan for coordination of construction activities and schedules. This will
involve early consultation with various entities including government agencies, utility companies,
commercial/business entities, property owners, and developers with ongoing or future
construction projects in the vicinity of the respective project site. Some of these entities are
identified in Chapter 4 - DESCRIPTION OF THE AFFECTED ENVIRONMENT AND
PROPOSED MITIGATION MEASURES; however, others may be identified during the planning
and design phases of individual projects. The level of coordination and/or consultation, which
may vary from advanced notification of construction activities to actual coordination of
construction activities and schedules, will be determined by the BWS and its consultants as the
individual projects develop in greater detail.
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Chapter 3 — ALTERNATIVES
3.1 OVERVEIW

The need for the proposed water system improvements was previously discussed in detail in
Section 2.3 - Need and Purpose. This chapter presents a summary of the alternatives
considered during the formulation of the recommended project per HAR §11-200-10(6) relating
to contents of an environmental assessment. This chapter includes:

Discussion of potential alternative actions.

Discussion of alternative configurations.

Discussion of the different pipe material types that may be considered.
Discussion of different construction methods that may be employed.

The ultimate decision of actions, replacement main configuration, material type and installation
method(s) lies with BWS and/or its design consultants.

3.2 NO ACTION AND/OR DELAYED ACTION

“No action” means continued reliance on the existing water systems in the project areas for the
foreseeable future. This action had no environmental impacts or direct costs to the BWS.
“Delayed action” will mean the reliance on the existing water systems until the proposed
projects are completed at a later date. Delaying the project will not significantly alter the
environmental impacts of the project but construction costs are likely to increase due to inflation.

The “no action” or “delayed action” alternatives were not considered to be a viable options due
to age and undersized water mains in the project areas. There will be a continued risk of water
main breaks that can disrupt service and cause inconveniences to surrounding residents and
businesses. Furthermore, proposed developments in Kakaako and Transit Oriented
Development (TOD) zones could be delayed until the affected portions of the projects are
completed.

3.3 ALTERNATIVE ALIGNMENTS

There are three alternative alignments that the BWS is exploring in the Downtown-Chinatown
area that were previously discussed in Section 2.4 - PROPOSED ACTION and are indicated by
a dashed line Figure 1 thru 3 on pages 7-9. These alternative alignments are due to
uncertainties in the final configuration of the 24-inch replacement main in the Downtown-
Chinatown area. During the design phase, BWS and its consultants will research available
information, consult appropriate affected parties and investigate each street before finalizing the
alignment. The alternative alignments are as followed:

o Description: Alternate replacement of an existing 12-inch main along River Street
between an existing 24-inch main near North Beretania Street to North King Street with
a 24-inch replacement water main.

Discussion: The proposed action is to connect the replacement main to the existing 24-
inch water main on N. King Street near its intersection with N. Hotel Street (refer to
Figure 2 on page 8) and cross Nuuanu Stream to River Street. In lieu of crossing
Nuuanu Stream, BWS and its design consultant may connect the replacement main to
an existing 24-inch main on N. Pauahi Street and possibly a 12-inch main on N.
Beretania Street, then continue the along River Street to N. King Street.
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e Description: Alternate replacement of an existing 12-inch main along Nuuanu Avenue
between North Nimitz Highway and an existing 24-inch main near Pauahi Street with a
24-inch replacement water main.

Discussion: The proposed action is to connect the replacement main to the existing 24-
inch water main on N. King Street, to River Street, then on River Street to Nimitz
Highway, then on Nimitz Highway to Fort Street Mall. BWS and its consultants may
decide to connect the replacement main to an existing 24-inch main on Pauahi Street,
then continue along Nuuanu Avenue to N. Nimitz Highway, thus removing the proposed
water system improvements between N. King Street and Nuuanu Avenue from the
project.

e Description: Alternate replacement of the existing 12-inch and 16-inch mains along S.
Nimitz Highway and Richards Street between Fort Street Mall and Aloha Tower Drive
with a 24-inch replacement water main.

Discussion: The proposed action is to continue the water system improvements from
Nimitz Highway near Fort Street Mall to Aloha Tower Drive and along Aloha Tower Drive
to Ala Moana Boulevard. BWS and its consultants may decide to avoid Aloha Tower
Drive and instead continue the project along S. Nimitz Highway then install the
replacement main along Richards Street to Ala Moana Boulevard.

3.4 MATERIALS

The pipe materials that are considered for the proposed water system improvements include
ductile iron pipe (DIP), polyvinyl chloride (PVC), and High-Density Polyethylene (HDPE). DIP is
strong, durable and easy to join and install. Some limitations of DIP are its weight and its
susceptibility to corrosion both internally and externally. PVC, made from unplasticized
polyvinyl chloride, is the most common plastic material used for plastic pipe. Its basic properties
are corrosion resistance, high strength to weight ratio, and ease of installation and repair. Care
should be taken not to subject PVC pipe to ultra-violet degradation, impact damage and areas
contaminated with hydro-carbons. HDPE is also a plastic pipe but it is manufactured using a
heat extrusion process and polyethylene resins. HDPE is light weight, flexible, corrosion
resistant and its joints can be welded together. However, due to an increased pipe wall
thickness as compared to the other pipe materials, there is the possibility that a larger diameter
pipe size will be required to achieve the same flow characteristics. HDPE is not an approved
material in the BWS Water System Standards, but it may be approved in the future. The choice
of pipe material(s) will be decided by BWS after research of available information and site and
subsurface investigations.

3.5 CONSTRUCTION METHODS

To determine viable construction methods a preliminary engineering analysis was done based
on site visits and review of readily available information (refer to Appendix B). The preliminary
analysis included various construction methods including: open cut trenching, pilot tube
microtunneling (PTMT), horizontal directional drilling (HDD). According to the analysis open-cut
trenching may be difficult in areas where there is a shallow groundwater table and where weak
and compressible soils are present. It is anticipated the water mains may be installed using a
combination of two or more methods, such as open cut trenching and PTMT in select areas.
HDD may be considered where deep utility crossings are needed. Ultimately BWS and its
consultants/contractors will be responsible for determining which construction method(s) to use,
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therefore prior to design, a site specific detailed geotechnical investigation of the project sites
should be performed.

3.5.1 OPEN CUT TRENCHING
Table 3.1 compares the advantages and disadvantages of open cut trenching (PGE, 2015).

“Construction Methodology

Open cut trenching generally involves excavating a trench, installing temporary shoring to
support the sidewalls of the trench or sloping its sides, laying the piping within the excavation,
and backfilling the trench. Geotechnical considerations relating to open cut trenching include
excavation, shoring, dewatering, pipe subgrade preparation, pipe installation, bedding
installation, trench backfilling, and pavement or surface restoration.

Shoring systems include steel sheet piles, trench boxes, and steel plates with internal bracing.
Other methods, such as soil improvement using jet grouted cofferdams, have been utilized with
open-cut excavations on other similar projects. The choice of a system may be dependent upon
such factors as the depth of the excavation, subsurface and groundwater conditions, and
proximity to surrounding structures. For this project, dewatering may be needed along sections
of water mains where their inverts are at or below the groundwater table.

Because of relatively shallow groundwater conditions anticipated along most of the water main
alignments for this project, trench shields and steel plates with internal bracing may not be
suitable where water main inverts are below the groundwater table because they do not provide
positive groundwater control. Use of these systems may increase potential risk of ground
settlement and movements in the vicinity of the trench. Large drawdown of the groundwater
table outside of trenches and excavations from dewatering operations may result in ground
settlement and distress to on-grade supported structures, utilities, pavements, and slabs where
weak and compressible soils are present.

TABLE 3.1 - OPEN CUT TRENCHING

Advantages and Disadvantages to Open Cut Trenching

Advantages Disadvantages
Conventional and locally available method; e More inherent surface disruption than
May be an economical method of construction trenchless construction methods. This method
for pipelines with relatively shallow invert generally results in a greater amount of ground
depths; disturbance than trenchless installations and
e Allows for testing of pressure pipes, such as may have a greater risk of ground settlement
water mains, before backfilling; and and movements in the vicinity of the trench or
e Lateral connections may be done in open cut excavation;
trenches. e Inconvenience to neighboring residences and
businesses due to excavation and dewatering
operations;

e Traffic disruption;

¢ Noise, vibrations, and dust from trenching
operations;

e Existing underground utilities that could
become obstructions to trench excavation
shoring systems, such as steel sheet piling.
This may lead to discontinuities in the sheet
piles, and reduce the effectiveness of sheet
pile cofferdams. Pre-grouting of the utility
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Advantages and Disadvantages to Open Cut Trenching

Advantages Disadvantages

crossings and discontinuities in the sheet piles
may need to be performed to reduce
groundwater inflows; and

e Alarger amount of excavated soil and
dewatering effluent may need to be handled
and disposed of with open cut trenching
compared to trenchless installations.

e Construction dewatering of open cut trenches
and excavations may result in drawdown of the
groundwater table outside the excavation, and
potential ground subsidence.

Source: Pacific Geotechnical Engineers (2015)

Preliminary Geotechnical Recommendations

Preliminary potential geotechnical considerations associated with open cut trenching include:

Possible need for pipeline subgrade treatment where weak and compressible deposits
are encountered. This may consist of over excavating a portion of the subsurface
materials below the pipeline bedding, and replacing the excavated material with crushed
rock sub-bedding wrapped in a geotextile fabric or Controlled Low Strength Material
(CLSM). Based on readily available subsurface information, a large amount of the
planned water mains along Ala Moana Boulevard, Nimitz Highway, and Piikoi Street
between Kapiolani Boulevard and Ala Moana Boulevard may have inverts in weak and
compressible sails;

Need to select appropriate shoring and dewatering methods suited for the anticipated
subsurface conditions to reduce the amount of settlements, ground movements, and
drawdown of the groundwater table in the vicinity of the trenches, and potential distress
to existing on-grade supported buildings, structures, utilities, pavements, and slabs to
remain. Areas that may have a higher potential for ground settlement and movement
from open cut trenching include areas where weak and compressible materials may be
present, such as along Ala Moana Boulevard, Nimitz Highway, and Piikoi Street mapped
as man-made fill and/or where buried alluvial channels are present;

Need to check and determine as-built conditions of existing underground utilities and
subsurface structures at utility crossings. This information is needed to plan appropriate
trench shoring, sheeting, and/or dewatering systems which may be needed at the
crossings;

A greater amount of dewatering will probably be needed with open cut trenching
compared to trenchless installation methods discussed herein. Dewatering amounts
may be reduced by installing fully interlocked steel sheeting into less permeable
deposits, if present, or installing a tremie plug at the bottom of a sheeted trench or
excavation using materials such as CLSM or concrete;

Disposal of construction dewatering effluent will be challenging for this project due to
limited construction staging areas along the alignments. Further contaminated water
may be encountered which will require treatment prior to disposal. Temporary holding
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tanks may need to be provided to transport dewatering discharges to suitable disposal
sites. Pumping dewatering discharge into trenches or pits which have not yet been
backfilled may also need to be utilized where feasible.”

3.5.2 PILOT TUBE MICROTUNNELING
Table 3.2 compares the advantages and disadvantages of this construction method and
preliminary potential geotechnical considerations for PTMT (PGE, 2015):

"Construction Methodology

Pilot tube microtunneling (PTMT) is a specialized form of pipe jacking used to install pipe lines
without the need for trenching and personnel entering a trench. Pilot tubes are first installed on
line and grade from a jacking shaft to a receiving shaft. The pilot tube hole is then reamed with
a reaming head and/or a bearing swivel joint to match the diameter of the product pipe. Finally,
the product pipe is installed in the reamed hole.

TABLE 3.2 - PILOT TUBE MIRCOTUNNELING

Advantages and Disadvantages to Pilot Tube Mircotunneling

Advantages Disadvantages

e Less ground surface disruption and social and | e Need to construct jacking and receiving shafts;
environmental impacts that would normally be | e« Less feasible when pipeline inverts are below
associated with open cut trenching; the water table;

e Accurate guidance system allowing for e Possible need to perform grouting of the
relatively high accuracy in line and grade; jacking and receiving shafts and along the entry

¢ Narrow easement to install a replacement line and exit points to reduce groundwater inflow
would be less of a concern with PTMT when into the shafts;
compared to HDD; e Shafts need to be dewatered,;

e Employs augers for soil removal instead of e Underground utilities at shaft sites may need to
pressurized drilling fluid so frac-out potential be relocated,;
should be reduced; e Possible higher cost than HDD.

e Does not require a large laydown area for pipe | e  Loss of slurry if highly permeable materials,
assembly since the pipe is installed in short such as solution cavities, lava tubes,
sections. cobble/boulder layers, or permeable crushed

e Open excavations are required only for jacking rock bedding are encountered;
and receiving shafts, to clear obstructions , and | ¢«  Because PTMT does not allow for man-entry
to repair sections of the pipe which are and direct observation of the installed pipe
damaged or installed out of tolerance; except at jacking and receiving pits, pressure

e Reducing the need for a manned entry testing of an installed section of water main and
because of its remote controlled capability repairing defects/leaks during and after
resulting in a safer working conditions construction may be more difficult;
compared to open cut trenching; and e Depending on pipe invert depths, pipelines

¢ Reducing the amount of excavated materials installed by trenchless methods may be more
that would be normally generated with open cut difficult to service in the future; and
trenching. e Work areas are required at jacking pits for a

control room, pipe handling, and other
equipment.

Source: Pacific Geotechnical Engineers (2015)

Preliminary Geotechnical Recommendations

Preliminary potential geotechnical considerations for new replacement water mains installed by
PTMT include:
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e Drive lengths between jacking and receiving pits may depend on such factors as pit
sizes, pipe size, pipe material, and subsurface and groundwater conditions. For 16-, 20-
, and 24-inch diameter pipes, we anticipate drive lengths on the order of 200 to 300 feet
may be possible. This would result in humerous pits. Most jacking and receiving pits
are about 6 to 8 feet in diameter. Pipe type and pipe section length will need to be
considered.

e Jacking and receiving pits may not be feasible deeper than about 10 feet or so below the
groundwater table.

¢ Installation of a steel casing first, followed by the installation of the carrier pipe may be
utilized where flexible pipe material, such as PVC, are used. The carrier pipe could be
blocked inside the casing to the specified grade. After this, the annulus between the
carrier pipe and casing is backfilled with a sand/cement grout. The main disadvantages
associated with installing a steel casing and backfilling with grout are additional cost, and
longer installation time;

o Potentially lower total constructions costs using direct installation of the carrier pipe by
PTMT compared to installing a carrier pipe within a casing. However, once the pipe is
installed, it is impractical to modify the as-built condition of the carrier pipe without an
excavation;

¢ Depending on the location of the pits, temporary lane closures and/or detours around the
pits may be needed during construction;

e The use of interlocking steel sheet piles or concrete shafts for the jacking and receiving
pit construction. Because of potential space limitations, rectangular jacking pits using
steel sheet piles may be more practical than circular pits. Circular pits, however, would
allow for more flexibility in jacking in different directions than rectangular pits;

e A possible need for soil improvement in areas where relatively poor subsurface
conditions are anticipated at the pipe inverts. Jet grouting may be used to provide a
zone of improved soil to support a PTMT machine. Jet grouting of cobbles and boulders
may be difficult; and

e Construction dewatering of the jacking and receiving pits could be reduced by initially
excavating the pits in the wet and placing a tremie concrete plug at the bottom of the
pits.”

3.5.3 HORIZONTAL DIRECTIONAL DRILLING
Table 3.3 compares the advantages and disadvantages of this type of construction and
preliminary potential geotechnical considerations for HDD (PGE, 2015):

“Construction Methodology

Horizontal directional drilling is a trenchless construction method utilizing a steerable system for
installing pipes using a surface launched drilling rig. It is commonly referred to as directional
boring or guided horizontal boring.

Gray * Hong * Nojima & Associates, Inc. Page 27



Honolulu Water System Improvements Draft EA

This technique involves three general phases starting with drilling of a small diameter pilot hole
in a shallow arc from the surface. A rotating wash over drill pipe slightly larger than the pilot
tube follows the drill string. The wash over pipe provides stiffness to the drilling pipe in order to
maintain steering control, and provides a method of reducing friction along the drill string prior to
enlargement. It also facilitates drilling mud circulation. Steering of the pilot boring is provided
by positioning of a bent sub. Tracking of the drill string is achieved by the use of a down hole
survey tool.

After completing the pilot bore, the second phase of HDD involves enlarging the pilot hole by
back reaming to a sufficiently large diameter to accept the product pipe. The larger reamed
hole is supported through the use of bentonite or polymer slurry. The final phase of HDD
involves pulling the product pipe or conduit into the enlarged hole with a drill rig.

Important determining factors that may affect a HDD installation include the geologic formation
and subsurface materials through which the drilling is accomplished. Rock, cobbles, boulders,
and debris present greater difficulties than firm silt and clay. The bending radius of a
directionally drilled bore hole is normally limited by the bending characteristics of the pipe and
increases with pipe diameter.

An HDD installation uses drilling mud that is injected under relatively high pressures. The
drilling mud could be lost in the existing gravel bedding of other lines during the drilling. This
may cause hydraulic fracturing of the subsurface materials (generally referred to as “frac-out”) to
occur. New lines installed at sufficient depths would also help to reduce the potential for frac-
out.

TABLE 3.3 - HORIZONTAL DIRECTIONAL DRILLING

Advantages and Disadvantages to Horizontal Directional Drilling

Advantages Disadvantages

e Less environmental impact compared to open e Typically 20 feet or more of cover may be
cut trenching because operations are limited to required to prevent blowout or frac-out. Access
areas at each end, as opposed to the complete to a main installed at these depths would likely
length of the pipeline; be more difficult or not practical compared to a

o Dirilling that is performed using a drill rig main that is installed at shallower depths;
normally operated at the ground surface; e Arequired standoff distance from the start of

e Little surface preparation, except for shallow the target horizontal invert elevation to the
slurry containment entry and exit pits; launch area. Typical entry angles of 8 to 12

o Steerable capability that generally allows degrees would require relatively long setbacks
drilling between vertical and horizontal for deep crossings. A similar standoff distance
obstructions like buried pipelines or utility lines, is needed at the borehole exit;
provided these lines are well defined; e Areamed hole size that typically needs to be

e Safety concerns are minimized compared to 40 to 50 percent larger than the outside
open cut trenching; and diameter of the product pipe;

e Bore lengths that can range from a few tens of | ® A required staging area for drilling that could
feet to several hundred feet. Parameters that vary from 10 feet by 20 feet in plan dimensions
may affect potential lengths include pipe invert for smaller rigs to areas as large as 150 feet by
depth, subsurface materials, product type and 150 feet for larger rigs;
weight, drill rig power, and borehole e Possible alignment control both horizontally
configuration. and vertically that is typically within 3 to 5

percent of the depth to the pipe line per 100
feet of line;
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Advantages and Disadvantages to Horizontal Directional Drilling

Advantages Disadvantages

e Drilling or installation difficulty that may be
caused by rocks, cobbles, boulders, and debris
along the alignment;

¢ Difficulty in accommodating short radius bends
of less than about 700 feet or so;

e Multiple drilling passes that may be required to
accommodate the product pipe;

e Adrilling process that requires a slurry
containment pit and slurry disposal; and

e An extensive lay down area required for final
pipe string installation. This will be difficult
along existing business district and residential
streets with numerous driveways.

Source: Pacific Geotechnical Engineers (2015)

Preliminary Geotechnical Recommendations

Potential geotechnical considerations for HDD include:

Although the accuracy of a HDD borehole can be improved with the use of wire line
steering tool systems instead of walkover systems, the overall accuracy of these
installations may not be able to satisfy the tolerances required for new replacement
water mains in this project;

Invert depths along most of the planned water main alignments will probably be less
than 10 feet below existing grades. This may make HDD less feasible for most of the
planned water mains due to concerns with potential frac-out, except where deep utility
crossings are needed,;

Because HDD does not allow for man-entry and direct observation of the installed pipe,
pressure testing of an installed section of water main and repairing defects/leaks during
and after construction may be more difficult;

Depending on pipe invert depths, pipelines installed by trenchless methods may be more
difficult to service in the future; and

Numerous driveways that may make it difficult to assemble long pipe strings for product
pipe installation. Shorter pipe strings may be possible, but would likely increase overall
installation time and costs.”
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Chapter 4 — DESCRIPTION OF THE AFFECTED ENVIRONMENT AND
PROPOSED MITIGATION MEAUSRES

4.1 NATURAL PHYSICAL ENVIRONMENT

This section describes the existing conditions of the natural physical environment, potential
impacts of the proposed water system improvements, and mitigation measures to minimize the
impacts. The natural physical environment includes the natural settings of the project areas
such as climate, topography, water, air, etc. Most impacts will be short-term and associated
with construction related activities and will be mitigated through the use of Best Management
Practices, permits and consultation with appropriate agencies. After construction activities are
completed and the disturbed area restored to original or better conditions, the natural physical
environment will remain essentially identical to current levels, thus, no significant long-term
effects are expected.

4.1.1 TOPOGRAPHY

Existing Conditions

Based on construction record drawings (as-builts), City street monument benchmark maps,
Google Earth, and the United States Geological Survey quadrangle maps (refer to Figure 14),
the majority of the project is located in low lying and generally flat areas with elevations varying
from 4 to 8 feet above mean sea level (AMSL). Exceptions to the low lying areas include the
Makiki area with elevations ranging from 25 to 84 feet AMSL on Pensacola Street (between
Kinau Street and Wilder Avenue) and 12 to 24 feet AMSL on Piikoi Street (between King and
Kinau Street).

Impacts and Mitigation Measures

The projects will involve surface disturbance and underground work within the City and State
road right-of-ways. After construction activities are completed, the disturbed area will be
restored to original or better condition without noticeable changes in elevation. Therefore, the
proposed water system improvements are not anticipated to have any long-term impact on the
existing topography.

4.1.2 SOILS

Existing Conditions

The U.S. National Resource Conservation Service (NRCS, formally U.S. Soil Conservation
Service, SCS) has designated several different soil types at the project sites (refer to Figure 15),
including Fill land, mixed (FL), Ewa silty clay loam (EmA), Jaucas sand (JaC), Makiki clay loam
(MKkA), and Tantalus silty clay loam (TCC). Based on the NCRS web soil survey and SCS 1972
Soil Survey of the Islands of Kauai, Oahu, Maui, Molokai and Lanai, State of Hawaii, the soils
are defined as follows:

e Ewa silty clay loam “consists of well-drained soils in basins and on alluvial fans on the
islands of Maui and Oahu. These soils developed in alluvium derived from basic
igneous rock.” EMA is found along the proposed water system alignment at River
Street, Nuuanu Avenue, and S. Nimitz Highway near Aloha Tower.
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e Jaucas sand “consists of excessively drained, calcareous soils that occur as narrow
strips on coastal plains, adjacent to the ocean. They developed in wind- and water
deposited sand from coral and seashells.” JaC is found along the proposed water
system alignment near the intersection of Kalia Road and Ala Moana Boulevard.

o Filled land, mixed is described as “material dredged from the ocean or hauled from
nearby areas, garbage, and general material from other sources. This land type is used
for urban development including airports, housing arena, and industrial facilities.”
Majority of the proposed water system alignment is along soils classified as filled land,
mixed.

e Makiki clay loam consists “of well-drained soils on alluvial fans and terraces in the city of
Honolulu on the island of Oahu. These soils formed in alluvium mixed with volcanic ash
and cinders.” MKA is found along the proposed water system alignment at Piikoi and
Pensacola Street north of King Street.

¢ Tantalus silty clay loam “consists of well-drained soils on uplands on the island of Oahu.
These soils developed in volcanic ash and material weathered from cinders. They are
moderately sloping to very steep.” TCC is found along the proposed water system
alignment near the intersection of Pensacola Street and Wilder Avenue.

Impacts and Mitigation Measures

In support of the environmental assessment, a preliminary engineering analysis was done (refer
to Appendix B) to provide anticipated subsurface conditions and offer preliminary geotechnical
concerns and considerations. The preliminary geotechnical investigation consisted of a review
of readily available information and site observations. The preliminary geotechnical
investigation does not include any subsurface investigations along the proposed water system
improvement alignment, therefore, a detailed site-specific geotechnical investigation should be
performed prior to design and construction.

Background research revealed that the new replacement water mains may encounter highly
variable subsurface and groundwater conditions that will probably affect the design and
installation of the new mains. Subsurface conditions may consist of variable fill materials, weak
and compressible lagoonal deposits, firm alluvium, well-cemented coral reef rock, variably
cemented coralline detritus, loose to dense volcanic cinder sand, and possible basaltic rock.
Portions of the alignments may cross over buried alluvial channels, where soft and loose
sediments may be relatively deep. The groundwater table is anticipated to be found at variable
depths depending on existing grades. The following preliminary concerns and recommendations
are provided that shall be verified by a detailed geotechnical report for each separate water line
project:

o “Possible presence of highly variable subsurface conditions.
Subsurface conditions along the new replacement water main alignments may vary from
soft and loose alluvial and lagoonal deposits to well-cemented coral reef rock. Variability
in subsurface conditions may result in varying pipeline support conditions and potential
differential settlement in the new water mains. It may also impact trenchless installations
due to steering difficulty in mixed-face conditions.

e Possible presence of weak and compressible deposits.
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Readily available subsurface information indicates that weak and compressible deposits
may be encountered along most of the new replacement water main alignments along
Nimitz Highway, Ala Moana Boulevard, River Street, a short segment along King Street
near Aala Park, Cooke Street, and Piikoi Street. It is anticipated that subgrade
treatment, consisting of over excavating a portion of the weak and compressible
deposits below the water main bedding, and replacing the excavated material with
suitable crush rock subbedding or Controlled Low Strength Material (CLSM) wrapped in
a woven geotextile fabric, may be needed.

Large drawdown of the groundwater table outside of trenches and excavations during
dewatering operations may result in ground settlement, and movements and distress to
on-grade supported buildings, structures, utilities, pavements, and slabs where weak
and compressible soils are present.

e Potential for seismic instability in the site deposits.

Readily available subsurface information indicates that loose submerged granular
deposits may be present in fill or reclaimed areas where most of the new water mains
are planned. These deposits may be subject to seismic instability due to conditions such
as soil liquefaction, lateral spreading, and/or lateral flow. Soil liquefaction may result in
loss of soil strength, settlement, lateral movements, and development of high buoyant
forces and high lateral earth pressures on manholes or vaults which extend below the
water table and into potentially liquefiable deposits. Performing soil improvement to
reduce potential risks associated with soil liquefaction would require treatment on a
regional basis which is beyond the scope of this project. Use of more flexible pipe
materials, such as PVC, and localized soil improvement, may be needed where
potentially liquefiable deposits are present. Site specific subsurface exploration and
testing is needed to further assess this concern.

o Presence of relatively shallow groundwater table and potentially highly permeable coral
reef deposits.
The inverts of the new replacement water mains may extend below the groundwater
table. Coral reef deposits that may be present along most of the water main alignment
generally below fill and/or weak and compressible deposits are anticipated to be highly
permeable. Dewatering of trenches and excavations that extend below the groundwater
tab