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SUMMARY

EXECUTIVE SUMMARY

The City and County of Honolulu proposes to rehabilitate sewers in the Waimalu Sewerage
Basin, which encompasses approximately 117 acres in Aiea, Oahu. The project is required to
correct significant structural and capacity problems that result in sewage spills and excessive
maintenance effort. The project area is comprised primarily of single family residences but also
includes the Waimalu Shopping Center and an apartment zone.

The sewers generally located between Moanalua Road and Kamehameha Highway are in very
poor condition due to ground settlement from consolidation of soft alluvial seils. Differential
ground settlement has resulted in cracks, broken/separated joints and other defects in the sewer
pipes that causes entry of groundwater/rainwater and overloading of the sewer system. Severe
ground settlement has also caused undesirable “sags” (low points) in the sewer lines. Costly
frequent maintenance is required to remove grease and other debns that accumulate at the sag
points to avoid sewage spills and backups from clogged lines. The existing inverted siphon
(depressed sewer) line that conveys sewage under the Waimalu Stream channel also experiences
significant clogging and capacity problems.

Installation of new replacement sewer lines and other sewer repair work are proposed to resolve
clogging/sewage spill problems, capacity limitations, and structural deficiencies. The major
sewer reconstruction work, which is proposed to include approximately 9,000 linear feet of new
8-inch to 16-inch diameter sewers, is anticipated to be constructed using conventional open-cut
trenching. The project will include a new trunk sewer crossing Kamehameha Highway at
Hekaha Street to replace the Waimalu Stream mverted siphon. The construction of new lines
will be supplemented with spot repairs utilizing cured-in-place pipe (CIPP) “trenchless”™ sewer
lining technology and conventional pipe replacement methods.

The construction work will be generally confined to the right-of-way of existing roads and
easements in private property. There will be short-term construction impacts such as traffic
congestion and restricted access near construction areas, and noise and dust generated from
construction equipment and vehicles. Operation of sewage bypass and trench dewatering pumps
at night will likely be required. Discharge of trench dewatering effluent to the storm drainage
system is anticipated.

The construction cost for this project is estimated to be approximately $15.5 million.
Construction of the project is expected to begin in late 2005 at the earliest. The construction
work is expected to require a total of approximately 18 to 24 months.

SUMMARY ' S-1
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PROJECT INFORMATION SUMMARY

1. Proposing and City and County of Honolulu
Approving Agency: Department of Design and Construction
650 South King Street
Honolulu, Hawaii 96813

2. Prepared By: Hawaii Pacific Engineers, Inc.
1132 Bishop Street, Suite 1003
Honolulu, Hawaii 96813-2830 a
Roy K. Abe, Project Manager, Ph. 808-524-3771

3. Project Name: Waimalu Sewer Rehabilitation

4. Project Location: Waimalu
Aiea, Hawaii 96701

5. Tax Map Key: 9-8-10, 22, 23, 24, 26, 27, 28 and 65

6. Land Area: 117 acres (approximate total Waimalu Sewerage Basin
project area )

7. Property Owner: City and County of Honolulu {most streets)
State of Hawaii (Kamehameha Highway and land under
H-1 Freeway)
Various private property owners (sewer easements)

8. State Land Use: Urban
9. County Zoning: Residential (R-5), Apartment (A-1), Community Business (B-1)

10. Special Designations: ~ None (outside of the SMA and shoreline setback: not listed as a
historic site on state or federal register)

11. Determination: FONSI (Finding of No Significant Impact)

SUMMARY 8-2



CHAPTER 1
PROJECT DESCRIPTION

A. INTRODUCTION AND GENERAL BACKGROUND
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The City and County of Honolulu has embarked on a long-term program to upgrade and
improve its aging sewer system. The Waimalu Sewerage Basin, which encompasses
approximately 117 acres in Aiea, Oahu, has been identified by the City as one of the high
priority sewer basins requiring rehabilitation of existing sewer lines.

This Final Environmental Assessment and Finding of No Significant Impact (FEA/FONSI)
describes the proposed Waimalu Sewer Rehabilitation project and anticipated environmental
impacts. The FEA/FONSI has been prepared pursuant to the State of Hawaii environmental
review process as required and defined by Chapter 343, Hawaii Revised Statutes (HRS) and
Title 11, Chapter 200, Hawaii Administrative Rules (HAR). The project is subject to the
State environmental review process due to the use of City and County of Honolulu funds.

The boundaries of Waimalu Sewer Rehabilitation project area essentially encompass the
wastewater service area of the Waimalu Sewerage Basin (see Figure 1-1). The project area is
bounded to the south by Kamehameha Highway and extends approximately one-half mile
mauka of the H-1 freeway and Moanalua Road. Waimalu Stream is located along the west
boundary of the project area.

The wastewater collection facilities in the Waimalu Sewerage Basin consist of a network of
sewer lines and manholes owned and operated by the City and County of Honolulu. The
sewer system serves primarily single-family residential parcels. The Waimalu Shopping
Center and a medium-density apartment zone are located at the lower end of the basin. The
wastewater generated in the project area is conveyed across Waimalu Stream to the Waimalu
Wastewater Pump Station. The majority of the sewers in the basin were constructed in the
mid to late 19507s.

The sewers in the lower portion of the basin (south of Moanalua Road) are in poor condition
due to ground settlement from consolidation of soft alluvial soils in the area. Differential
ground settlement has resulted in cracks, broken/separated joints and other defects in the
sewer pipes that cause groundwater and rainwater to enter the lines. During the heavy storms
in December 2003 and January 2004, sewage spills and backups occurred in the lower
Waimalu basin because the high flows caused by excessive infiltration/inflow of rainwater
into the sewer lines exceeded the capacity of the system. Flooding of homes with sewage
and contamination of stormwater runoff and the Waimalu Stream by sewage overflows result
in significant adverse public health and environmental impacts.

PROJECT DESCRIPTION ' T =y
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Severe ground settlement in Waimalu has also caused undesirable “sags” in the existing
sewer limes. This results in the need for constant maintenance to remove grease, fecal
material, grit and other debris that accumulate at or near the low points in the line. Frequent
sewer cleaning is required to avoid sewage spills and backups due to clogged lines. The high
degree of maintenance performed on the Waimalu sewer lines is labor intensive and costly.

Three existing depressed sewer pipes, referred to as an inverted siphon, are used to convey
sewage under the Waimalu Stream channel. Similar to the sags in the sewer lines, the
mnverted siphon is subject to clogging problems and requires frequent maintenance fo remove
accumulated grease and solids that would otherwise clog the lines and reduce flow capacity.

B. DESCRIPTION OF THE PROPOSED PROJECT
1. General Project Description

Installation of new replacement sewer lines and other sewer repair work are proposed to
resolve clogging/sewage spill problems, capacity limitations, and structural deficiencies.
The anticipated extent of the rehabilitation work for the lower and upper basins is shown
on Figures 1-2 and 1-3, respectively. The replacement of a portion of the Waimalu
Shopping Center sewer line (Sewer Line B on Figure 1-2) that is located in the privately
owned Kauwa Street will not be funded by the City and is not included in the proposed
project.  Sewer reconstruction work in Kauwa Street, if implemented, would be
performed under a separate project that is privately funded by the owners of the line.

The major sewer reconstruction work will be located in the lower portion of the sewerage
basin. This work is anticipated to include approximately 9,000 linear feet of new 8-inch
to 16-inch diameter sewers. The project will include a new trunk sewer crossing
Kamehameha Highway at Hekaha Street to replace the Waimalu Stream inverted siphon.
Up to approximately 180 sewer laterals servicing single-family homes and other sewer
customers are proposed to either be replaced or rehabilitated up to the property line. The
construction of new lines will be supplemented as required with spot repairs utilizing
cured-in-place pipe (CIPP) sewer lining technology and conventional pipe replacement
methods.

The new replacement sewer lines are anticipated to be constructed using conventional
open-cut trenching. Since a large portion of the new sewer lines will be located below
the water table, a significant amount of shoring and dewatering of the pipeline trenches
will be required. The limited CIPP sewer lining work is a “trenchless” technology that
requires little or no excavation.

The details and basis of the proposed actions are presented in a preliminary engineering
report entitled, “Design Alternatives Report for Waimalu Sewer Rehabilitation - 7D01C”
(Hawaii Pacific Engineers. 2004). Information pertaining to construction methods, traffic
control, alternatives considered, and other relevant aspects of the project are described in

PRCJECT DESCRIPTION 1-3
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subsequent chapters of this environmental assessment. [t should be noted that the current
project supercedes the Waimalu Tract Reconstructed Sewer project, which is a similar
project for which a preliminary engineering report {(Gray Hong Bills & Associates, 1998)
and environmental assessment (Gray Hong Bills & Associates, 1999) were previously
prepared.

2. Project Funding

The preliminary construction cost estimate for the project is $15.5 million. The project
will be funded by the City and County of Honolulu under its Capital Improvement
Program budget. A low interest loan from the State Revolving Fund (SRF) adnunistered
the State Department of Health may potentially be used.

There will be no direct assessment fees levied on the residents served by the project. The
City has determined that the replacement of the privately owned sewer line in Kauwa
Street servicing the Waimalu Shopping Center should be performed under a separate
project funded by the owners of the line.

3. Project Schedule

Construction of the project is expected to begin in late 2005 at the earliest. Construction
of the proposed improvements is anticipated to occur within an 18 to 24 month period.

4. Permits and Approval Required

State Permits/Approvals

Construction plans approvals Department of Health
Community noise permit and noise Department of Health
variance

NPDES General Permits for storm water Department of Health
runoff from a construction site,

discharge of construction dewatering

effluent, and discharge of hydrotesting

water

Permit to perform work within a State Department of Transportation
Highway Right-of-Way; construction
and traftic control plans approvals

Permit for construction to cross or enter  Department of Transportation
the State energy corridor

PROJECT DESCRIFTION 1-6
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State Permuts/Approvals (contimied)

Use and Occupancy Agreement Department of Transportation

(Kamehameha Highway)

Discharge permit Department of Transportation

Construction plans approval Disability Communication Access
Board

City and County of Honelulu Permits/Approvals

Construction plans approvals Department of Planning & Permitting

Building permit for sidewalk/driveways  Department of Planning & Permitting

Erosion control plan/BMPs Department of Planning & Permitting
Construction dewatering permit Department of Planning & Permitting
(temporary)

Street usage and trenching permit Department of Transportation Services/

Department of Planning and Permitting

PROJECT DESCRIPTION 1-7



CHAPTER 2
ENVIRONMENTAL SETTING

A. INTRODUCTION

This chapter provides an overview of the environmental setting of the project area, including
physical and biological aspects of the natural environment and the socio-economic
characteristics of the community. The environmental setting of a project can significantly
affect the type and extent of impacts.

B. CHARACTERISTICS OF THE PHYSICAL AND BIOLOGICAL ENVIRONMENT
1. Location, Land Use and Topography

As indicated in Figure 2-1, the Waimalu Sewerage Basin is located within the central
coastal lowland and floor of Waimalu Stream Valley that drains into East Loch of Pearl
Harbor. The project area encompasses approximately 117 acres and is bounded to the
south by Kamehameha Highway and extends approximately one-half mile mauka of the
H-1 freeway and Moanalua Road. The basin is bounded to the west by Waimalu
Stream. A map showing the parcel boundaries, fand uses, topographic contours, existing
sewers, and other information is presented on Figure 2-2,

The majority of the sewers in the Waimalu sewerage basin were constructed in the mid
to late 1950°s. The sewers were constructed as part of the following projects listed
below and shown on Figure 2-2: '

Project . Year (construction plans}
Waimalu Tract (Units | though 4) 1954
Waimalu Garden Tract 1957
Waimalu Tract IV-A Hotel Apartment Zone 1957
Waimalu Shopping Center 1958
Pono Aina Subdivision 1959
Salvation Army Day Care and Community Center 1971
Waimalu Vista Subdivision _ 1978

The lower basin {area south of Moanalua Road) consists primarily of single-family
homes, with the exception of the Waimalu Shopping Center located along the
: Kamehameha Highway boundary and an area zoned for apartment use in the southeast
corner of basin. The lower basin, which encompasses about 61 acres, has approximately

250 single-family homes and 130 apartment units.

ENVIRONMENTAL SETTING _ 2-1
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The upper basin (area north of Moanalua Road) encompasses approximately 56 acres
and 250 parcels. The majority of the parcels in the upper basin consist of single-family
homes. A number of parcels that were previously developed and within the H-1 freeway
right-of-way were acquired as part of the original freeway construction project.
Additional parcels were recently acquired as part of the freeway widening project
currently being constructed. Some sewer lines in the area affected by the widening
project will be relocated.

The general topography of the Waimalu sewerage basin is shown on Figure 2-2. The

lower basin is relatively flat with ground elevations ranging from 3 feet to 15 feet above

i mean sea level (MSL). The upper basin ranges in elevation from 15 feet to 52 feet. The
project area is fully developed with a minimal amount of unused open space.

o 2. Climate

Rainfall in the Waimalu Sewerage Basin averages approximately 32 inches per year
(DLNR, 1984). The design storm for the basin that is used by the City for evaluation of
peak wastewater flows and sewer infiltration and inflow rates is 3 inches of rainfall for a
6-hour storm duration (recurrence interval of 2 years).

Temperature in Waimalu averages 76 degrees F, with temperatures typically averaging
in the low 70s during December through March and in the upper 70s and low 80s in the
surnmer months.

Prevailing winds are northeasterly trade winds that occur approximately 70 percent of
the time. Trade wind frequency ranges from about 45 percent in January to more than
90 percent in July. Winds may blow from any direction. High winds are most likely to
occur during the winter months.
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3. Geology and Soils

The project area’s geology and soil conditions are critical to the project since past
ground settlement has damaged sewer lines and caused poor sewer system performance.
A key project objective is to avoid similar problems with the new sewers. Long-term
satisfactory performance of the new sewer lines require minimizing differential
settlement to maintain adequate pipe slopes for satisfactory flow capacity and scouring
(self-cleansing) flow velocity. Soil conditions also directly affect the ease in which pipe
trenches can be excavated, which in tumn influences the extent and duration of
environmental impacts during construction.

As part of the initial planning work for this project, a geotechnical study was conducted
by Pacific Geotechnical Engineers, Inc. (PGE, 2003). Soil borings were performed in
the study to supplement information from earlier geotechnical studies, which include
findings of a previous study investigating ground settlement problems (Fewell
Geotechnical Engineering, 1996). As part of the PGE geotechnical investigations,

ENVIRONMENTAL SETTING . 25
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ground settlement was monitored in the lower basin area. The following discussion
summarizes surface and subsurface soil conditions based on the PGE study findings and
other available information.

During the last major ice age, about 12,000 years ago, the sea level fell to over 100 feet
below the present level. The streams that flowed into Pearl Harbor cut deep channels
into deposits of older, consolidated alluvium derived from weathered Waianae and
Koolau basalts. As the sea level rose to its present level, thick deposits of younger, soft
and loose alluvium accumulated in the channels. In coastal areas, marsh environments
formed at the mouth of the stream channels. The marsh environments consisted of
younger alluvium with abundant amounts of decomposed organic matter and variable
amounts of marine calcareous sediments.

The project site is located in the lower reaches of the Waimalu Stream Valley on the
southeastern side of the stream. The low valley walls in the southeastern side of the
stream consist of highly to completely weathered basalt. The foot of the valley walls is
composed mainly of old alluvium. Prior to the development of the area, much of the
lower portion the site consisted of a marsh environment. During the development of the
area, site grades were raised by filling and Waimalu Stream was realigned and lined with
concrete.

The classification of soils in the Wammalu Sewerage Basin by the U.S. Department of
Agriculture Soil Conservation Service (SCS) in its 1972 survey (SCS, 1972) is shown on
Figure 2-3. The majority of the surface soils in the lower portion of the project area are
classified as Pearl Harbor clay. The SCS classified the surface soils on the shoreward
portion of the site, near Kamehameha Highway, as Keaau clay (KmbA), and the surface
soils further inland near and above Moanalua Road as Hanalei silty clay (HnB). The
SCS classified the surface soils in the southeastern portion of the site as Honouliuli clay
(HxA). According to the SCS, HnB is subject to flooding and is moderately permeable.
HxA and KmbA soils are very sticky and highly plastic, and have high shrink-swell
potential, low shear strength, and low permeability.

The majority of the fill at the site was placed in the mid 1950s and was believed to have
originated from the Love’s Bakery building excavation alongside the eastern ridge of the
valley walls. The fill material consists of old alluvium and completely weathered basalt.

As part of the preliminary geotechnical investigation for the current project, four
supplemental test borings were performed at locations shown on Figure 2-2. The soil
borings indicated the presence of about 3 to 9 feet of fill over about 15 to 74 feet of
marsh deposits generally consisting of very soft to medium stiff organic silt and very
loose to loose silty sand. The marsh deposits were found to be thicker in the western
portion of the site. The marsh deposits are underlain by firm alluvial deposits and
weathered basalts.  Groundwater was encountered at depths corresponding to

ENVIRONMENTAL SETTING 6
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approximately 2.3 feet above mean sea level. Artesian groundwater conditions were
encountered in the three test borings on the western portion of the site.

Based on the geotechnical investigations, it was concluded that primary consolidation of
the soft soils does not appear to be complete and therefore settlement is likely to
continue. The degree of consolidation to date for the marsh deposits is estimated to be
65 to 85 percent in the area of the test borings. The rate of settlement, however, is
anticipated to decrease substantially with time and should be relatively low in the future.
The settlement at Boring Nos. 1, 2 and 3 on the western side of the sewer basin (see
Figure 2-2) 1s estimated to be 5, 8 and 5 inches, respectively, during the next 50 years.
In comparison, Borings Nos. 1, 2 and 3 experienced estimated settlements of 34, 25 and
14 inches, respectively, during the nearly 50 years since the initial construction of the
sewers in the mid-1950’s. The projected 5 to 8 inches of projected settlement within the
next 50 years represents an average settlement of 0.008 to 0.013 feet per year. At
Boring No. 4 located on the eastern side of the sewer basin, the future settlement is
anticipated to be very low, with an estimated settlement of less than 1 inch during the
next 100 years.

4, Streams

The Waimalu Stream is a perennial stream located along the western border of the
project site. The lower reaches of this stream receive stormwater runoff from the project
site. High water levels in the Waimalu Stream channel have caused flooding in the
lower basin though backflow of stormwater through the drainage system. Flooding can
cause overloading of the sewer system due to infiltration and inflow of runoff and
groundwater through defects in the sewer lines and manholes, and through sewer
cleanouts and manhole covers that are sometimes opened by residents to drain flooded
yards and streets. During heavy storms, runoff in the lower areas of the project site can
be contaminated by sewage spilled from manholes of the overloaded sewer lines.

Under the Waimalu Stream Flood Control Project constructed in the early 1970s, the
stream banks were lined with concrete and the stream bottom was dredged to a depth of
approximately —8.0 feet below sea level (Engineers Surveyors Hawaii, 2003). Channel
floodwalls and fencing restricts access to the steep channel! banks and deep water
upstream of Kamehameha Highway. Public access to the stream banks downstream of
Kamehameha Highway is somewhat impeded by overgrown mangrove. Small boats
could navigate Waimalu Stream from Pear]l Harbor up to Moanalua Road. The use of
the stream for boating is limited, however, because the U.S. Navy forbids civilian access
by boat to Pearl Harbor and therefore boats cannot be readily launched to access the
stream. Upstream of Moanalua Road, the channel bottom is generally exposed during
dry weather conditions.

Under Hawaii Administrative Rules, Chapter 11-54, “Water Quality Standards,”
Waimalu Stream is a classified as an Inland Class 2 waterbody. The lower portion of
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Waimalu Stream is influenced by tides. The salinity of stream ranges from 32 to 37
parts per thousand (ppt) near the stream mouth at Blaisdell Park to O ppt near the H-1
Freeway (Bishop Museum, 1997).

Due to high turbidity levels, Waimalu Stream is included in the list of “impaired waters”
in Hawaii prepared by the State of Hawaii Department of Health under Section 303(d) of
the Clean Water Act (DOH, 2002; DOH, 2004). Total Maximum Daily Loads (TMDLs)
are currently in the process of being established for Waimalu Stream. Pearl Harbor, in
the vicinity of Blaisdell Park, is designated as an impaired coastal waterbody due to high
turbidity, total nitrogen, total phosphorus and chlorophyll a.

Like other urban streams on QOahu, the State Department of Health (DOH) warns against
the consumption of fish, shellfish or crabs from Waimalu Stream due to potential
contaminants by pollutants in stormwater runoff. DOH also has postings to warn of the
risk of leptospirosis.

5. Wetlands
There are no wetlands within the limits of the project. As previously noted, however,

marsh conditions existed in the lower basin area prior to filling of the area for
development in the mid to late 1950’s.

A small wetland that is a part of Blaisdell Park is located in the west bank area of
Waimalu Stream that borders Pearl Harbor. The wetland is approximately two acres in
size and begins approximately 650 feet makai of Kamehameha Highway (see
Figure 2-1).

6. Hydrology and Water Resources

The Waimalu Stream watershed is comprised of approximately 5,250 acres, of which 24
percent is developed and classified as an Urban District (Engineers Surveyors Hawail,
2003). The remainder of the watershed is classified as a Conservation District.

The Waimalu Sewerage Basin is located within the Waimalu aquifer system. The
Waimalu aquifer, which has a sustainable yield of 45 million gallons per day, is a major
potable water source (DLNR, 1990).

As shown on Figure 2-4, the entire project site is located upgradient of the State
Department of Health’s Underground Injection Control (UIC) line. The UIC line
borders the Pearl Harbor shoreline near the project site. As indicated on Figure 2-4,
there are several potable water wells within and near the project site. There are no
underground injection wells within or near the project site.

The project site is located within the Southern Oahu Basal Aquifer (SOBA), which
encompasses the leeward portion of Oahu from the Wahiawa/Ewa region to Manoa

ENVIRONMENTAL SETTING 2-9
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Valley. In 1987, the SOBA was designated for protection by the EPA under the Sole
Source Aquifer (SSA) Protection Program (Safe Drinking Water Act of 1974, Section
1424(e)). The SSA Protection Program is established to prevent contamination or
degradation of aquifers that are the sole or principal source of drinking water for an area.

Some of the basal groundwater in the Pearl Harbor area exits the area through springs.
There are active springs at Waiau and Kalauao that are approximately 0.4 miles west and
east of the project site, respectively (see Figure 2-1). Springs existed at the project area
prior to fiiling and development of the area. Plans for the Waimalu Shopping Center
indicate that two springs are located under the shopping center near Kauwa Street.
Subsurface springs that result in high water table conditions appear to exist within the
project site. ‘One home on Pahemo Street near Oa Street has constant standing water in a
shallow drainage trench. A nearby grated storm drain inlet appears to be constantly
filled with water during dry weather based on algae growth on the walls and presence of
small fish.
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7. Flood, Tsunami and Earthquake Hazards

Based on the Federal Emergency Management Agency (FEMA) Flood Insurance Rate
Maps (FIRM), the Waimalu Sewerage Basin is located in Zone D, which are areas of
undetermined but possible flood hazards. Plans for the Waimalu Stream Flood Control
project show the floodwall along the east bank of the stream having a top of wall
elevation of 10.5 feet MSL and a hydraulic grade line of about 6.2 feet MSL in the
vicinity of Olepe Loop. During storm conditions when the stream water levels are high,
the Olepe Loop drain pump station (see Figure 2-2) is designed to pump stormwater
draining to the lower end of the basin to Waimalu Stream.

The lower basin is subject to flooding and was the subject of a recent flood study
conducted by the City (Fukunaga & Associates, 2002). The study indicated that the
lower areas experience flooding problems that are caused by the low elevation of the lots
and the high flood stage of the Waimalu Stream. Flooding is aggravated by ground
settlement (i.e., further lowering of the developed parcels) and malfunctioning flap gates
. on storm drain outlet pipes to Waimalu Stream. Some of the residences in the low-lying
areas are provided with 4-inch yard drains connected to the drainage system. The
drainage study indicated that despite past drainage improvements, the drainage system
does not meet the current City Drainage Standards. More importantly, the drainage
L system also does not operate as intended due to malfunctioning flap gates that cause
Waimalu Stream floodwaters to flow in the reverse direction into the subdivision via the
i drain inlets and yard drains. As a minimum, the study recommended fixing the flap
gates, installing check valves on yard drains, and installing water tight manhole covers at
certain low lying locations. The study also provided recommendations for more
extensive drainage improvements that could be considered if funding was available.

ENVIRONMENTAL SETTING 2-11
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The project site is not located in a tsunami evacuation zone based on maps from the
Joint Institute for Marine and Atmospheric Research and the State Civil Defense
System.

The earthquake hazard for the project site is small. The entire 1sland of Oahu is in
seismic Zone 2A based on the Uniform Building Code.

8. Flora and Fauna

There are no known endangered flora or fauna within the project site, which has been
subjected to extensive urban development. This conclusion is based on information
provided by The Nature Conservancy’s Hawaii Natural Heritage Program and past flora
and fauna evaluations conducted for other projects in the area. These projects include
the H-1 Freeway widening (RM. Towill, 2000) and Waimalu Stream dredging
(Engineers Surveyors Hawaii, 2003).

Flora within the project site is essentially limited to landscaping and other vegetation
within yards and roadside planting strips. There are no Exceptional Trees in the project
area that are protected by the City and County of Honolulu Ordinance No. 78-91.

Fauna that would likely be found within the limits of the project site include mammals
that typically inhabit urban residential areas of Oahu. They include dogs, cats,
mongoose, rats and mice. With the exception of the migratory Pacific Golden Plover or
Kolea (Pluvialis fulva), avifauna would include alien species such as the House Finch
(Carpodacus mexicanus), Zebra Dove (Geopelia striata), Java sparrow (Padda
oryzivora), Spotted Dove (Streptopelia chinensis), and Common Waxbill (Estrilda
astrild) (RM, Towill, 2000). Endangered native species such as the Hawaitan Hoary
Bat (Lasiurus cinereus semotus) and Short-cared Owl or Pueo (dsio flammeus
sandwichensis), do occur on rare occasions in the lowlands of Oahu but are highly
unlikely to visit the project area (R.M. Towill, 2000). The Hawaii Natural Heritage
Program maps and database indicates that two listed endangered Hawaiian waterbirds
have been recorded in the Pearl Harbor region. They include the Hawaiian Stilt
(Himantopus mexicanus knudsent) on the west bank of the Waimalu Stream mouth at
East Loch, and the Hawaiian Gallunule (Gallinula choloropus sandvicensis) at the
Sumida watercress farm approximately 1,500 feet from the project site’s east boundary.

The environmental assessment prepared for the dredging of Watmalu Stream (Engineers
Surveyors Hawaii, 2003) assessed the flora and fauna resources of the stream that
borders the project site. It was indicated that the stream supports flora primanly
consisting of alien mangrove and grasses along certain areas of the stream bank. Some
beach naupaka, a native specie that in not threatened or endangered, can also be found
along the stream bank. Aquatic species such as tilapia, muliet, papio, mosquito fish, and
several crab and shellfish are known to inhabit the stream. In a 1986 stream dredging
environmental assessment, the U.S. Fish and Wildlife Service indicated that the

ENVIRONMENTAL SETTING 2-12
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10.

endangered Hawaiian Stilt and as well as several species of migratory shorebirds utilize
the mud flats near the mouth of Waimalu Stream as loafing and feeding areas.

Historic and Archaeclogical Sites

There are no sites listed on the Hawaii or National Register of Historic Places or known
archaeological resources within the Waimalu Sewerage Basin. The area of potential
effect with respect to historic and archaeological resources is limited to the public right-
of-way and sewer easements that have been previously disturbed, filled and developed.
Aerial photos taken in 1949 prior to subdivision development indicate that the project
area was generally utilized for agriculture or was undeveloped. The archeological
assessment conducted for the widening of the H-1 freeway in the Waimalu area (R.M.
Towill Corporation, 2000) indicated that portions of the project site was likely
previously used for taro or other crop cultivation by the early Hawaiians.

A brief review of historic and archeological resources was conducted for areas near but
outside the project site. The shoreline area of Pearl Harbor was heavily utilized by early
Hawaiians for fishing, food gathering and fish cultivation in dozens of fishponds prior to
the 20th century (Bishop Museum, 1997). Several years ago, human skeletal remains
that may possibly date back to the 19th century were identified by the State Historic
Preservation Division staff at the nearby Blaisdell Park (Engineers Surveyors Hawalii,
2003). There are many historic sites associated with the nearby Pearl Harbor Naval
Base but none are within sufficient proximity to be directly or indirectly affected by the
project.

Cultural Resources and Practices

No cultural resources, practices or beliefs associated with the Waimalu Sewerage Basin
site or the immediate surrounding area have been identified to date. As noted in
previous discussions, the project area is highly urbanized and the access to the adjacent
Waimalu Stream is limited and difficult. It would be reasonable to conclude that
subdivision development in the mid 1950’s and subsequent flood control projects along
the Waimalu Stream resulted in the demise of any significant native Hawaiian or other
cultural activities that may have previously occurred in the project area.

In preparation of this environmental assessment, attempts were made to identify
potential cultural impacts by soliciting input and reviewing available information. Input
was solicited from government agencies, private organizations and community members
to identify knowledgeable individuals who could provide pertinent information on the
history, previous land use, and traditional practices of the project area. Organizations
consulted included the State Historic Preservation Division, Office of Hawaiian Affairs,
Aiea Neighborhood Board No. 20, Aica Community Association, and the Pear] Harbor
Hawaiian Civic Club. Residents living in the project area were also contacted via direct
mail (see Chapter 6).

ENVIRONMENTAL SETTING 2-13
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11. Air Quality and Odors

Vehicular traffic is the primary source of air pollutants at the project site. The H-1
freeway, Moanalua Road and Kamehamcha Highway are major roadways that impact
the air quality of the site. There is also considerable traffic on Hekaha Street and
Kanuku Street in the lower basin area.

In general, air quality on Oahu is excellent due to prevailing northeast trade winds. The
State Department of Health (DOH) Clean Air Branch maintains nine air quality
monitoring stations on QOahu that measure various types of pollutants. Air quality
monitoring data compiled by the State Department of Health (DOH, 2001 and 2002)
indicates that the established air quality standards for all monitored parameters are
consistently met on the 1sland of Oahu.

The DOH air quality monitoring site that is nearest to the project site is located in Pearl
City at the Leeward Medical Center. This site is located approximately 1.5 miles west
of the project site. The monitoring site was established in 1971 and currently only
monitors particulate matter.

According to the DOH data, all except one of the 597 samples collected and tested
during 2001 and 2002 for PM;, particulate matter (10 microns or less) met the Hawaii
State air quality standards. The State PMj, standards are 150 micrograms (ug) of
particulate matter less than 10 microns in diameter per cubic meter (m®) over 24-hours,
and 50 pg/m’ on an annual arithmetic average basis. The Pearl City sampling site had
annual mean PM) particulate concentrations of 15 pg/m’ for both 2001 and 2002. The
one day that exceeded that standards (167 ng/m’) occurred on New Year’s day in 2001
and can be attributed to smoke from fireworks. The PM;¢ particulate data represents
“coarser” particles from sources such as road and windblown dust.

In 2002, PM;s particulate matter data, which represent “fine” particles typically
produced by fuel combustion, was also monitored at the Pearl City site. Based on 186
readings, the PM, s particulate averaged 4 pg/m’ at the Pearl City site, with the highest
daily reading of 57 pg/m’. The Federal standards are 65 ng/m’ over 24 hours and 15
ng/m’ for the annual average.

DOH currently operates four monitoring stations for carbon monoxide (CO), none of
which are located near the project site. Data from the monitoring stations located in
downtown Honolulu, Waikiki, Kapolei and West Beach indicated that CO
concentrations are well below State and Federal standards, even in areas with heavy
vehicular traffic. In the 8,687 1-hour readings taken in Waikiki during 2002, the highest
maximum CO reading recorded was 3,420 pg/m’, which is considerably lower than the
10,000 pg/m’ and 40,000 ug/m’ respective Hawaii and Federal 1-hour standard.

ENVIRONMENTAL SETTING 2-14
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City maintenance personnel have indicated that residents in the lower portion of the
project site have complained about odors from the sewer system in the past. A
considerable amount of grease, fecal matter and other organic solids can accumulate at
points in the sewer system with inadequate pipe slope and flow velocities. Putrefaction
of the organic matter in the sewer lines and at manholes can generate hydrogen sulfide
and other odorous gases that are released into the atmosphere through roof vents,
uncapped cleanouts and drains without traps. Frequent cleaning of the sewer lines in the
problem areas is required to prevent both excessive odor gemeration and clogging
problems. Odor complaints, such as those in the Waimalu area, are generally not a
health concern. The concentration of odor causing substances such as hydrogen sulfide
that generate complaints is considerably lower than levels at which they pose a health
concern and would violate air quality standards.

Noise
Noise is regulated by DOH under HAR Chapter 11-42, “Vehicular Noise Centrol for
Oahu,” and Chapter 46, “Community Noise Control.” The current allowable noise
limits for residential, apartment and community business properties on Oahu are as
follows:

Zoning Daytime Nighttime

(7:00 a.m. — 10:00 pm) 10:00 pm. ~ 7:00 am.)
Residential 55 dBA 45 dBA
Apartment 60 dBA 50 dBA
Community Business 60 dBA 50 dBA-

Vehicular traffic is the primary source of ambient noise in the project area. In addition
to heavy traffic on the H-1 Freeway, Kamehameha Highway and Moanalua Road, there
is also considerable traffic on Hekaha Street and Kanuku Street. Other typical sources
of noise in the area include aircraft, barking dogs, birds, wind and people engaged in
routine activities.

As part of the environmental assessment for the H-1 Freeway widening project in the
Waimalu area (R.M. Towill, 2000), a noise study was conducted to evaluate existing and
future traffic noise from the freeway. The study found that existing traffic noise near the
freeway currently exceed the U.S. Federal Highway Administration (FHWA) and State
of Hawaii Department of Transportation, Highways Division (HDOT) noise abatement
criteria of 66 dBA for residential areas. Noise measurements taken under the freeway
viaduct and within approximately 200 feet of the freeway centerline ranged from 66 to
69 dBA. The high noise levels can be attributed to both traffic noise traveling directly
from the freeway lanes and noise radiating below from the viaduct structure. Substantial
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noise from traffic from Moanalua Road is also a factor. HDOT currently does not plan
to implement permanent noise impact mitigation measures such as a noise barrier on the
outer edge of the viaduct.

Hazardous Substances

High concentrations of hazardous substances that would impact the project are not
anticipated to be encountered at the project site. The land was used primarily for
agriculture in the past and was subsequently developed for residential and commercial
(shopping center) uses.

An earlier environmental assessment for a similar sewer project that was not
implemented (Gray Hong Bills & Associates, 1999) indicated that a diesel fuel
underground storage tank (UST) was removed from the Olepe Loop drain pump station
site (see Figure 2-2 for location). No petroleum contamination was observed in the soil
or groundwater around the tank during excavation. Although minor groundwater oil
sheen was observed two days after the excavation, soil and groundwater samples that
were taken and analyzed did not indicate petroleum compound concentrations exceeding
DOH action levels for soil and groundwater. The UST closure report concluded that
additional investigative or remedial activities were not necessary.

A database for reported releases of hazardous substances since 1988 is maintained by the
DOH Hazard Evaluation and Emergency Response Office. Within the limits of the
project, the database indicated a sewage spill incident at 98-139 Kanuku Street in 1999
and two sewage spill incidents at 98-108 Pahemo Street m 1999 and 2000. There was
also one observation of an unknown white substance in runoff (year not indicated) at a
pest management company being operated out of a home at 98-170 Pahemo Street.

Groundwater contamination maps (DOH, 2003) reflecting the location of detected
organic chemical contaminants do not indicate the presence of contaminants within or
upgradient of the project area. The maps are based on data collected from potable water
wells between January 1999 and December 2002 '

Utilities Infrastructure

In addition to the sewer lines, other utility infrastructure in the project area includes
water, drainage, electrical power, cable and telephone. In the majority of the areas,
power, cable TV and telephone lines are located aboveground. Water lines were
replaced within the project area south of Moanalua Road in the early 1990s by the
Honolulu Board of Water Supply. A stormwater drainage pumping station that is owned
and operated by the City and County of Honolulu is located on Olepe Loop (see
previous discussion on flood hazards).
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15.

Major transmissions lines located within the Kamehameha Highway energy corridor that
will need to be crossed included a gas line (16-inch diameter), fuel oil line (10-inch
diameter), and telephone, fiber optic and electrical duct banks.

Sewer lines located within the public right-of-way and in easements in privale property
are owned and maintained by the City and County of Honolulu. Homeowners are
responsible for repair and maintenance of the portion of the sewer service lateral that is
located within their property. The sewer line located in Kauwa Street that services the
Waimalu Shopping Center is privately owned and maintained.

Roadways and Traffic

The proposed sewer lines will involve construction of new pipes in the heavily traveled
Kamechameha Highway and Moanalua Road. Near the project site, Kamehameha
Highway has six through lanes of traffic (three in cach direction) whereas Moanalua
Road has four through lanes of traffic (two lanes in each direction). New lines will also
be constructed in the Hekaha Street and Kanuku Street, which are two moderately
traveled connector roads. Some sewer work will be required under and near the H-1
Freeway viaduct that is currently undergoing major widening work. A substantial
amount of the sewer line construction work will occur on residential streets in the lower
basin.

The streets in the project area have not been recently paved. In a road condition
evaluation conducted in February 2003 by the City and County of Honolulu, most of the
streets in the project are rated to be F- (fair minus). Road repaving issues are discussed
further in Chapter 3.

All of the upper basin mauka of Moanalua Road and about a third of the lower basin
makai of Moanalua Road are provided with curb and gutters. Wheelchair curb ramps
are provided at most of the intersections in the lower basin that have curbing and
sidewalks.

C. SOCIO-ECONOMIC SETTING

1.

General

The Waimalu Sewerage Basin is within the City’s Primary Urban Center planning area
and is represented by the Aiea Neighborhood Board No. 20. Some characteristics that
define the project area include the large number of single-family homes, high level of
commercial activity at the Waimalu Shopping Center, and heavy traffic on Kamehameha
Highway and Moanalua Road.

Population

Waimalu had a total population of 29,371 based on the 2000 census and the Waimalu
Census Designated Places (CDP) boundaries. This represents a 2 percent decline from
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the 1990 census population of 29,967. There were 10,999 housing units in the Waimalu
CDP in 2000, which translate to an average household size of 2.7 persons per housing
unit.

The design population for the Waimalu Sewerage Basin, which comprises only a portion
of the Waimalu CDP, is 4,250 (Hawaii Pacific Engineers, 2004). Average household
size in the project area, which is esttmated to range from 3 to 5 persons per housing unit,
is relatively high due to a fair number of homes with extended families. The project area
is fully developed and the population is expected to decline slightly with time largely
due to family members moving out of the community to newer housing in West Oahu,

3. Socic-Economic Background

In the Waimalu CDP, 34 percent of households have individuals below 18 years of age
and 20 percent of the households have individuals above age 65 (C&C of Honolulu,
2002). The median age is 37.8. In comparison, 38 percent of the households on Oahu
have individuals below 18 years and 28 percent of households have individuals above
age 65. The median age on Oahu is 35.7.

Workforce and economic statistics for the Waimalu CDP have also been compiled
(C&C of Honolulu, 2002). Approximately 91 percent of the residents older than 25
have a high school education or better. The median household income of approximately |
$61,000 1s substantially higher than the median household income of $44,000 for Qahu.
The unemployment rate for the civilian workforce is 5 percent and the percentage of the
families below the poverty level is 4.1 percent.

The project area is primarily a residential area comprised of single-family homes and a
section of low-rise apartment buildings. The Waimalu Shopping Center, which includes
a Zippy's restaurant and many other dining establishments, generates significant traffic
during lunch and dinner hours. More consumers from outside the community are
expected to be drawn to the area following the opening of the Best Buy “big box”
consumer electronics store on Kamehameha Highway across from the Waimalu
Shopping Center.

4. Land Ownership

The majority of the parcels within the project area are privately owned. With the
exception of some work in sewer easemients in private property, the majority of work
will take place in the public-right-of way of City and State-owned roadways. The State
of Hawaii owns Kamehameha Highway and land under the H-1 Freeway. The City
owns all the other streets in the project area with the exception of Kauwa Street.

The privately-owned Kauwa Street and the sewer line in the street serves the Waimalu
Shopping Center and several residential parcels adjacent to the shopping center. Repair
of the sewer line within Kauwa Street will be not be included in the project. The owners
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of the line will be required to repair the sewer line under a separate project utilizing
private funds.

Land Use and Land Use Designations

The project site is classified as “Urban” by the State Land Use Commission. As shown
on Figure 2-5, most of the project site is zoned R-5, Residential. The Waimalu
Shopping Center parcel is zoned B-2, Community Business, and the apartment area in
the southeast section of the project area is zoned A-2, Apartment.

The project site falls under the “Primary Urban Center Development Plan,” (C&C of
Honolulu, 2004). The apartment area, but not the Waimalu Shopping Center, is located
within the area designaied as the “Pearl Harbor Regional Town Center.” The designated
area, which includes the Pearlridge Shopping Center, new Best Buy store, watercress
farm and shoreline frontage along Pearl Harbor’s East Loch, is intended to promote a
neighborhood oriented and pedestrian friendly atmosphere.

The Special Management Area (SMA) has been designated to control development
along the shoreline. In the vicinity of the project site, the SMA boundary is located
along the makai boundary of Kamehameha Highway (see Figure 2-5). A new proposed
sewer manhole for connection to the existing East Loch interceptor sewer is located near
the SMA boundary.
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CHAPTER 3
POTENTIAL IMPACTS AND PROPOSED MITIGATION MEASURES

A. INTRODUCTION

This chapter discusses the potential environmental impacts and proposed mitigation measures
for the Waimalu Sewer Rehabilitation project. In general, there are no anticipated significant
negative long-term impacts associated with the project. Environmental impacts will be
limited primarily to short-term disruptions associated with construction activities. The
project will have the beneficial effect of providing a reliable low-maintenance sewer system
for the project area.

B. LAND ALTERATION AND AESTHETICS

Short-term impacts associated with land alteration and aesthetics will result from the
construction activities. The work will include trench excavation, shoring and backfill;
installation of piping and manholes; stockpiling of materials; treatment and disposal of
dewatering effluent; and traffic detours. The general visual and aesthetic deterioration from
the work will cease upon completion of construction and the affected areas will be restored to
their original condition to the extent possible. Construction inspection and monitoring
services will help ensure that the contractor performing the work adheres to all
environmental regulations applicable to construction activities. Construction wastes will be
hauled to a State Department of Health (DOH) permitted solid waste disposal or recycling
facility as required.

Construction activities may increase the potential for erosion slightly in active work areas
due to removal of asphalt pavement in roadways and groundcover in yard easement areas.
Erosion control measures will be implemented during the construction to minimize the
impacts of erosion during and following construction. The contractor will be required to
comply with the Best Management Practices for erosion control in the project’s construction
drawings and Erosion Control Plan. As part of the trenching permit approval process, the
erosion control documents will be reviewed by the City and County of Honolulu Department
of Planning and Permitting for conformance to applicable regulations and guidelines.

o
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Construction work within the sewer easements located in private property will need to be
coordinated with property owners and residents since existing yard landscaping will be
impacted. Appropriate yard restoration work will be included as part of the project.

There will be no adverse long-term visual impacts because the new sewer lines will be
located below grade. There will less long-term visual impacts associated with sewer
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maintenance vehicles and personnel since the new lines wiil reduce the frequency of sewer
cleaning required.

C. FLOOD HAZARD

The Federal Insurance Rate Map (FIRM) indicates that the project site is located in Zone D,
which are areas of undetermined but possible flood hazards. As noted in Chapter 2, flooding
in the lower makai areas of the project site is possible due to drainage problems in the area.
The construction contract documents will require the contractor to monitor weather
conditions and prepare the work area to prevent flood damage, prevent sewage overflows,
and maintain continuity of wastewater service. The contractor will be required to provide
sewage bypass pumps adequately sized for peak wet-weather sewage flows and backup
bypass pumps.

D. FLORA AND FAUNA

No significant adverse impacts to flora and fauna at the project site or in the general area are
anticipated to result from the proposed project. No endangered flora or fauna are known to
exist at the site. Introduced/alien species are the dominant components of the vegetation and
animal communities within the limits of the project. Construction work will be generally
limited to the paved, sidewalk and shoulder areas within the public right-of-way, and within
sewer easements in private properties.

E. SURFACE WATER QUALITY

The proposed project will not increase the volume of peak stormwater runoff or contribution
of contaminants to stormwater runoff. The project will restore pavements and groundcover
that are disturbed during construction. Implementation of the project will benefit water
quality in Waimalu Stream since the project should resolve sewage overtlow problems that
result from clogging of sewer lines, inadequate line capacity, and excessively high
wastewater flows caused by wet-weather infiltration/inflow.

Materials that may potentially enter Waimalu Stream as a result of the construction work
include soil from excavation and material stockpiles, particles from asphalt concrete
pavement materials, fuel and oil from construction equipment, and suspended clay particles
in dewatering effluent. Adverse impacts to the water quality of Waimalu Stream will be
mifigated by employing erosion control measures, keeping the construction site clean as
possible to minimize contaminants in stormwater runoff, and treating dewatering effluent
discharges to remove silt. Silt fences and sediment trapping drain inlet filters will be used to
minimize the entry of contammants through storm drain inlets. Construction will be phased
and scheduled to limit the extent and time that bare ground is exposed to minimize erosion
from rainfall and stormwater runoff. Construction vehicles will be fueled offsite or in a
designated area with appropriate spill containment features.
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The contractor will be required to treat the dewatering effluent using appropriate Best
Management Practice (BMP) methods such as sedimentation, chemical pretreatment and
filtration prior to discharge to the stream. Groundwater samples obtained during
geotechnical investigations conducted during the design phase will be subjected to water
quality testing to obtain baseline groundwater quality data and provide prelimmary
verification that hazardous constituents are not present in the discharge.

National Pollutant Discharge Elimination System (NPDES) general permit coverage will be
obtained from DOH for: 1) construction activities, 2) construction dewatering effluent
disposal, and 3) hydrotesting water disposal. Water quality testing will be performed to
comply with requirements of the NPDES general permit. Discharge pollution controls will
be required to be monitored and maintained by the contractor on a routine basis and
immediately (within 24 hours) after each significant rain event (1/2 inch or greater rainfall
within a 24-hour period). The contractor will be required to curtail work and take action as
necessary to protect the work site and stored materials from storm damage and erosion.

Dewatering effluent that is contaminated with sewage will be discharged to the sewer system.
Accidental sewage spills during construction will be reported in accordance with standard
DOH spill reporting protocol. The contractor will be required to submit a spill mitigation
plan prior to commencing work.

The project will not be subject to the Department of Army Section 10 and 404 permits for
activities in waterways since all proposed construction activities will be outside the limits of
“navigable waters” and “waters of the U.S.” (see correspondence in Appendix A). No
alteration of the bed or banks of Waimalu Stream is anticipated.

F. GROUNDWATER QUALITY

The project is located inland of the UIC line and there are potable water sources within or
near the areas of proposed sewer construction (see Figure 2-4). Throughout construction, the
contractor will be required to minimize spillage of sewage within pipe trenches and on the
streets to minimize potential groundwater contamination.

As noted above, dewatering effluent contaminated with sewage will be discharged to the

sewer system and groundwater water quality testing during the design phase will be

4 performed to verify that no hazardous constituents are present in the discharge. ‘The impact

? of any contamination of groundwater in the pipe trenches will be insignificant since liftle or

no contaminated water would exfiltrate into the surrounding soil during trench dewatering

L (groundwater would be entering the trench). Even without dewatering in progress, the

4 impacts would be insignificant due to the low permeability of the clay soil, which would
limit exfiltration and provide good pathogen removal.
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G. AIR QUALITY AND WASTEWATER ODORS

The use of construction equipment at the project site will create dust and exhaust emissions.
The contractor will be required to comply with the provisions of Hawaii Administrative
Rules (HAR), Chapter 11-60.1, “*Air Pollution Control,” which includes the requirements of
Section 1-33 on fugitive dust.

The air quality impacts during construction will be temporary in nature and will cease upon
completion of the construction. The project will be implemented in appropriate incremental
phases to minimize the extent of dust generating materials and activities.

In general, the trench excavation work 1s not expected to generate a significant amount of
fugitive dust since the high water table will tend to minimize dry soil conditions. The
contractor will be required to control the generation of dust by adequately watering down the
construction site and soil stockpiles, keeping the construction site and access roadways
reasonably free of dust-causing matenals, covering trucks hauling materials, and
implementing other appropriate dust control practices.

The contractor will be required to control exhaust emissions by maintaining construction
equipment (including emission control devices) in proper working order and minimizing
unnecessary idling of engines. The construction equipment emissions should not
significantly change the quality of air in the project area due to prevailing winds and existing
exhaust emissions generated from traffic in the area.

The Waimalu sewer rehabilitation project is not anticipated to generate a significant amount
of odors during construction since the contractor will be required to bypass sewage using
enclosed pumping/piping systems. Odors generated during work on connections will be very
short-term and minimal. Odors generated during construction work should be substantially
fower that odor levels that are generated by putrefaction of grease and organic matter that
currently accumulate due to clogged lines and sluggish flows.

Upon completion of the project, odor problems that have periodically occurred in the lower
basin area should be eliminated. The new sewers will have sufficient slope to attain self-
cleansing scouring velocities that eliminate odorous grease and solids accurnulation.

H. NOISE

The noise level will increase during the comstruction period due to use of construction
equipment such as sheet pile drivers, backhoes, trucks, compactors, and pavers. Homes and
business near the active construction area will be impacted by construction equipment that
are anticipated to typically generate noise levels ranging from 80 to 90 dBA at a distance of
50 feet. The noise impact of construction equipment will be minimized by requiring properly
functioning mufflers on machinery and restricting construction activity to normal working
hours to the extent possible. The noise impacts from construction will be temporary in nature
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and will generally shift to different areas of the project site as each sewer line segment is
completed.

Work on weekends and at night will be limited to the extent possible. Work on the sewers in
many areas will likely require operation of sewage pumps to bypass flow around the work
area and pumps to dewater the pipe trenches. The pumps may be required to operate
intermittently or continuously throughout the night. Although the pumps would be housed in
noise-attenuation enclosures, noise standards may be exceeded. Due to heavy traffic on
Kamehameha Highway, it is anticipated that work at night may be required.

Construction activities will be required to meet Chapter 11-46, “Community Noise Control,”
of the Administrative Rules of the Department of Health. The contractor will be required to
obtain a noise permit from DOH to allow the daytime noise level limits to be exceeded
during the working hours of 7:00 am. to 6 p.m., Monday through Friday, and 9:00 am. to
6:00 p.m. on Saturday. A noise variance will be required for all other hours to allow
continuous operation of the pumps at night and weekends, and for night work on
Kamehameha Highway. During the design phase of the project, a noise study to support the
noise variance will be conducted. The study will include measurements of ambient noise
levels, analysis of potential increases in sound levels, and evaluation of sound attenination
requirements. Construction activities will be suspended or curtailed on Sundays and during
holidays to the extent possible.

Following completion of construction, the project will have some beneficial impacts on noise
due to the reduction of sewer cleaning frequency. Noise from sewer cleaning operations is
generated by high-pressure water pumps (use for sewer cleaning water), vacuum pumps
(used to suck debris), and pipeline auger equipment.

ARCHAEOLOGICAL AND HISTORIC SITES

No impacts to archaeological and historic sites are anticipated. The proposed construction
will take place within roadway and easement areas that have been previously disturbed and
where no historic sites are known to exist. The affected areas have been significantly altered
due to past cultivation of the land, and grubbing and grading work. In its pre-assessment
consultation response letter dated June 25, 2004 (see Appendix A), the State Department of
Land and Natural Resources Historic Preservation Division (SHPD) stated the following:

“A review of our records shows that there are no known historic sites within the
project area. The project will be conducted within existing sewer corridors, street
right-of-ways, and sewage easements where historic sites are highly unlikely to be
found. Thus, we believe that “no historic properties will be affected” by this project.”

As a precautionary measure, the contractor will be made aware of potential encounters with
artifacts or remains such as shells, bones or charcoal deposits. Should archeologically
significant features be uncovered, immediate archeological consultation will be sought with
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the SHPD in accordance with applicable regulations. The work will be halted in the
immediate vicinity of the find and the find will be protected from further disturbances.
Mitigation measures recommended by SHPD will be implemented as required.

J. CULTURAL RESOURCES AND IMPACTS

The proposed project has no identifiable adverse impacts on Hawaiian culture and traditional
and customary rights. Due to the location and nature of the proposed work, the project does
not lend itself to significant or direct promotion or protection of cultural beliefs, practices and
resources of native Hawaiians or any other ethnic group. No significant cultural resources or
potential adverse impacts to cultural practices related to the site or proposed project were
identified by organizations and individuals that were contacted.

K. HAZARDOUS SUBSTANCES

Based on the past use of the project area for agriculture and the existing residential and
commercial land uses, remediation work for hazardous materials is not anticipated to be
required at the project site. During the design phase of the project, tests on soils samples
obtained from exploratory soil borings will be performed to verify the absence of excessive
levels of hydrocarbons, pesticides and other hazardous substances.

During construction, the contractor will be required to perform hazardous materials testing
on soil hauled offsite for disposal. Also during construction, the contractor and City
mspectors will visually monitor the trench excavation and groundwater for signs of possible
contamination such as oil sheens or odors. If soil contamination is suspected, the excavated
materials and groundwater will be immediately tested to determine if hazardous pollutants
are present. Appropriate remedial action wiil be taken to meet applicable regulatory
requirements and modification of the design and/or construction methods will be
implemented as required.

L. TRAFFIC IMPACTS

Traffic on roadways near the construction work will be temporarily disrupted during
installation of the sewer hnes and other rehabilitation work. Roadways on which the sewer
work will be performed were previously shown on Figures 1-2 and 1-3. Increased traffic
congestion on Kamehameha Highway and Moanalua Road will result from construction
work on or near these two heavily traveled major thoroughfares. Increased traffic due to the
sewer construction work will also be a concern on Hekaha Street and Kanuku Street, which
are two collector streets that experience moderately heavy traffic. Opening of a new Best
Buy store across the Waimalu Shopping Center is expected to increase traffic in the area.

Construction work on the Waimalu roads during the peak hours from 7:00 a.m. to 8:30 a.m.
and 3:30 p.m. to 6:00 p.m. will result in potentially significant adverse traffic impacts. The
sewer construction work, which will require open trenches in the roadways, will therefore
generally be himited to non-peak traffic hours between 8:30 and 3:30 p.m., Monday through

POTENTIAL IMPACTS AND PROPOSED MITIGATION MEASURES 3-6
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Friday. Construction work on Kamehameha Highway will generally be limited to 8:30 and
3:00 p.m., Monday through Friday and will not be permitted during the “Back to School
Jam,” Thanksgiving weekend, and Christmas/New Year period. Open trenches will be
covered as required with steel plates during non-working hours.

The sewer construction work involving open trench sections along the proposed sewer
alignments will require lane closures and detours. Closure of roadways to all through traffic
and directing non-local traffic to use alternate routes will be considered to improve traffic
flow and safety, and expedite the construction work. Where closure to through traffic is not
appropriate, such as on Kamehameha Highway and Moanalua Road, one lane will be closed
at a time. Night work on Kamehameha Highway will be proposed to the State of Hawai
Department of Transportation (HDOT) to minimize traffic impacts. Work on Hekaha Street
and Kanuku Street in the vicinity of Kauwa Street will need to be coordinated with the
merchants of the Waimalu Shopping Center to maintain adequate access to the backside of
the shopping center for delivery of goods.

To avoid major traffic congestion, construction work on the sewer project, particularly work
affecting traffic on Moanalua Road, will be deferred until after work on the H-1 Freeway
widening project in the Waimalu area is completed. The sewer line work will also be
coordinated with other State and City projects in the area to the extent possible to minimize
traffic congestion.

The contractor will be required to comply with traffic control plans approved by the City
Department of Planning and Permitting and the HDOT. Construction will be phased and the
contractor will generally be required to limit the work area to one where the work within the
area can be completed during the day. Traffic control plans will cover each phase of work.

The contractor will be required to comply with safety precautions and measures as prescribed
in the “Administrative Rules of Hawaii Governing the Use of Traffic Control Devices at
Work Sites on or Adjacent to Public Streets and Highways,” as adopted by the State Director
of Transportation, and Part VI, “Standards and Guides for Traffic Controls for Street and
Highway Construction, Maintenance, Utility and Incident Management Operations,” of the
“Manual of Uniform Traffic Control Devices for Streets and Highways,” as published by the
Federal Highway Administration. Special-duty police officers will be employed as required
to facilitate traffic flow and minimize traffic hazards. Monitoring will be performed to verify
compliance with conditions imposed by permits issued for the construction work in the
streets and highway. Existing traffic control devices, which may be damaged or removed
during construction, will be required to be replaced immediately after the construction in the
area 1s completed.

Area tesidents and businesses will be kept well informed of the project prior to and during
the construction work. Information will be published in the major daily newspapers and on a
project website to inform affected residents and commuters of upcoming major construction
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work, road closures, detours, and suggested alternate routes. Electronic roadside billboards
will also be used to warn motorist of upcoming and current work. A telephone hotline
number to reach a person knowledgeable about the project will be made available 24-hours
per day during the construction period to receive questions and complaints on traffic, noise,
and other project concerns. Residents and businesses within and near the project area will be
informed about the project and the availability of the project website and hotline by direct
mailings. Press releases may also be issued periodically.

The contractor will be required to minimize inconvenience to the property owners. Residents
in the immediate work area may be inconvenienced by restrictions to driveway access and
roadway frontage usage. Vehicular and pedestrian access to and from the private properties
will be provided at all times, or the contractor will provide other suitable temporary
accommodations. The contractor and the City will coordinate any temporary closure of
private driveways with the affected property owners prior to the closure. Where necessary,
parking may be temporarily restricted on both sides of streets.

The contractor will be required to make provisions for emergency access and will be required
to provide full access during non-working hours. Emergency services (fire, ambulance and
police} will be notified prior to implementation of any required detours or street closures.
The Honolulu Police Department may see an increase in complaints and calls related to
traffic and other project related concerns.

The contractor will be required to notify Oahu Transit Services a minimum of two weeks
prior to construction of the location, scope of work, proposed closure of any streets or traffic
lanes, and the need to relocate any bus stops. Bus routes potentially affected by increased
traffic from the project are as follows:

» Kamehameha Highway: Route 40/40A (Honolulu-Makaha), Route 42 (Ewa Beach-
Waikiki), Route 53 (Honolulu-Pacific Palisades), Route 62 (Wahiawa Heights and
Wahiawa-Honolulu), and Route A (CityExpress!)

*  Moanalua Road: Route 54 (Honolulu-Pearl City)

Bus stops on Kamehameha Highway in the Ewa and Honolulu direction are located on the
Honolulu side of the Hekaha Street intersection. Traffic control plans will include temporary
relocation of the bus stops as required based on input from Oahu Transit Services. No bus
stops on Moanalua Road are anticipated to require temporary relocation.

It may be necessary for the contractor to use the public right-of-way for parking and
temporary storage of vehicles and construction equipment. The contractor will be required to
provide adequate and safe sidewalk widths, allow for adequate visibility, and institute other
actions to ensure pedestrian and motorist safety.
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The project will also have some beneficial long-term impacts on traffic. Due to reduced
amount of maintenance required for the new sewers, there should be less traffic impacts
associated with sewer maintenance vehicles and personnel working in the streets to clean or
unclog sewer lines.

M. USE OF ENERGY

The sewer system within the project area operates by gravity flow and requires no power for
operation. There will be some long-term energy savings due to reduction in sewer cleaning
requirements, which includes fuel for operation of sewer cleaning equipment and hauling of
sewer debris to disposal sites.

N. USE OF POTABLE WATER

The project will result in savings in potable water consumption due to the reduction in sewer
cleaning requirements. Unless reclaimed water is available, potable water is typically used to
flush sewer lines during cleaning operations.

During construction of the sewer line, water will be used for dust control, concrete mixing,
jet grouting operations, and other typical construction uses. Water will be provided by
temporary water meters installed on fire hydrants. The City’s Fire Communication Center
(Ph. 523-4411) will be required to be notified regarding any interruption of the existing fire
hydrant system.

O. USE OF RECLAIMED MATERIALS AND DISPOSAL OF CONSTRUCTION
MATERIALS

In accordance with HRS Section 103D-407, recycled glass will be used for non-structural
pipe cushion and backfill material when available at a cost equal to or lower than the
equivalent aggregate material. It should be noted that a portion of the backfill for the
Waimalu project will likely consist of special lightweight fill material to minimize the weight
of the backfill and settlement problems. Recycled glass will not be used in place of the
lightweight backfill.
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Excavated soil not suitable for reuse as backfill will be removed from the site and hauled to a
suitable reuse or disposal site. Existing asphalt concrete pavement removed from the roads
will be recycled to the extent practicable.

P. UTILITIES, ROADS AND OTHER INFRASTRUCTURE

The construction work will take place within existing roadways with various utility lines.
There will be temporary localized disruptions to sewer, water and possibly other utility
services during the project. The new sewer lines will be designed to minimize interferences
with other utility lines. Construction plans will be submitted to the utility companies and
. City and State agencies for teview and approval and the work will be scheduled and
coordinated to the extent possible to minimize impacts to other utilities. ‘Existing utilities
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lines will be located by toning, potholing or hand excavation as required to minimize the risk
of damaging the lines. Residents will be given advance notice of utility outages for such
work as relocation of water and other utility lines, and connections to new sewer lines. All
existing street improvements (i.e., pavement, curbs and gutters, sidewalks and dniveways,
traffic control devices, etc.), utilities, and other public and private property improvements
will be restored to their original or better condition after the installation or repair of the sewer
lines.

Due to high water table conditions, dewatering of trenches for installation of new sewer lines
and manholes will be required in the majority of the lower basin areas. Pumping of
groundwater from the trenches, however, must be minimized to prevent ground settlement
and damage to roads and sidewalks, utilities, homes and other structures. Reduction of
inflow of water into the pipe trenches during construction is expected to be accomplished by
the use of steel sheet piles along the trench walls and jet grout on the bottom of the trench
(see discussions in Chapter 4). The contractor will be required to monitor the area around the
active work zone for possible ground settlement.

During pre-assessment consultations (see correspondence in Appendix A), the Aiea
Neighborhood Board No. 20 and Representative Mark Takai indicated that the entire width
of roadway affected by the construction should be paved. At the time this issue was raised,
the City was reevaluating its policy on repaving the entire lane or roadway as part of utility
construction work affecting only a portion of the roadway. The City has since issued a
policy memorandum dated September 30, 2004 addresssing the road paving requirements.
The policy requires the following minimum repaving for utility trenches that are longitudinal
to the roadway:

» For paved road travel ways greater than 36 feet, the paving shall be a minimum of
one lane not exceeding 15 feet in width.

* For paved road travel ways 36 feet or less, the paving shall be the trench width plus
an additional one foot on each side of the trench.

The policy memorandum also includes policies to improve the quality of the trench backfill
and restored pavement. They include:

=  (Certification that the repair work has been performed in accordance with City
standards and/or specifications.

» Improved training of inspectors to effectuate good quality trench restoration and
pavement repair.

»  Two year warranty period.

= Alignment of trenches outside the probable vehicles” wheel tracks where possible.
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= Thicker asphalt concrete pavement section (4-inches thick) over and within one foot
of each side of the trench.

Based on the City’s new policy, full paving of the roadway is not required under the
Waimalu sewer project. More importantly, the use of sewer funds for the paving of the entire
roadway cannot be justified under the new policy. Based on the current pavement condition
of the Waimalu roads, full repaving of the roads as part of the sewer project would be
recommended if sufficient supplemental road maintenance funding was available. The City’s
Department of Design and Construction, however, has determined that funds are currently
not available to cover this additional work and that the repaving requirements of the Waimalu
streets would be more effectively addressed by a separate repaving project. The City has
found through experience that the quality of the repaving work under a separate dedicated
road paving project is generally higher than the quality of repaving work performed under a
utility installation or repair project. Due to many higher priority projects, the City is not able
to provide the desired degree of coordination and quality control inspection for the full
repaving of roads under utility projects at the present time.

In general, streets in the poorest condition should be given highest priority for repaving. It
would not be prudent to transfer limited funds or delay work for other streets in worse
condition in order to fully repave the streets in the Waimalu sewer project. The extent of
repaving work on the Waimalu sewer project will be dictated by the minimum requirements
of the City’s new repaving policy. Based on the policy, it is anticipated that full lanes
affected by the trenching work will be paved on Hekaha Street and Kanuku Street, and only
the trenched areas will be repaved on the other streets. Roads in the project area would
eventually be fully repaved under the City’s road maintenance program at a later date.

The above discussion applies to City-owned streets, where most of the sewers in Waimalu
are located. A HDOT repaving project for the State-owned Kamehameha Highway is
scheduled to be bid in May of 2006 (see pre-assessment correspondence with the HDOT in
Appendix A). The timing of the State project is ideal as the proposed installation of the new
sewer line across Kamehameha Highway should be completed just prior the repaving project.
Moanalua Road, which is owned by the City, is expected to be repaved within one to two
years following repair of the sewer line crossing the road.

i
L
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It is important to note that paving the entire roadway will not necessarily prevent pavement
failure over the utility trenches or potholes from developing. Proper compaction of the
backfill material in utility trenches is necessary to minimize the probability of future
pavement problems. This can be achieved through a comprehensive trench backfill
inspection and testing program during construction. The Waimalu project will incorporate a
rigorous backfill quality control program, which is especially important due to the poor soil
conditions. Ground stabilization techniques and use of lighter weight backfill, pipeline and
manholes materials are proposed for the Waimalu project to minimize future pipeline
settlement and pavement problems. Extensive use of flowable fill/Controlled Low Strength
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Material (CLSM) backfill is proposed to help ensure that a sound base for the trench
repaving is provided and to expedite construction.

For other portions of the roadway, reconstruction of the road subbase in areas of distressed
pavement should be considered as a long-term solution to the pothole problems. Due to
drainage problems in the lower Waimalu area that can result in water logged and weakened
road subbase, improvements to the drainage system should also be considered as part of the
solution to resolving pavement problems. The use of Waimalu sewer funds for drainage
improvements is not justified.

The sewer line work will be coordinated with State and City projects to the extent possible to
minimize excavation in newly paved roads. As noted above, the sewer hne work in
Kamehameha Highway should be completed prior to the planned Kamehameha Highway and
Moanalua Road repaving projects.

Q. SCENIC AND RECREATIONAL RESOURCES

The project involves replacement and repair of underground utilities and there are no impacts
to view planes or scenic vistas. There are no significant panoramic views identified in the
“Primary Urban Center Development Plan” (C&C of Honolulu, 2004) that would be
temporarily obstructed or degraded during construction by construction equipment or
activities.

There are no significant recreational activities occurring at the project site and within the
adjacent Waimalu Stream. Increased traffic congestion during construction may have some
short-term impacts on users of the nearby Newtown Golf Driving Range, Blaisdell Park and
other parks and recreational facilities in the area.

R. SOCIO-ECONOMIC AND 1.AND USE IMPACTS

The estimated cost of the Waimalu Sewer Rehabilitation project is $15.5 million. The _
project will be funded under the City and County of Honolulu’s Capital Improvement
Program (CIP). Since sewer user service fees are assessed uniformly islandwide, this project 5
and other proposed sewer projects on Qahu are projected to result in increases to user fees for

all sewer customers.

The project will provide employment for contractors and their employees, material suppliers
and others associated with the construction industry. The increased employment, however,
will be temporary and will generally not directly benefit residents in the Waimalu
community. The project may reduce employment opportunities for sewer maintenance
personnel due to reduced sewer cleaning and sewage spill cleanup requirements. Traffic
impacts during construction may temporarily reduce the number of customers at the Waimalu
Shopping Center and other nearby businesses.
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Since the project area is fully developed, the project has no effect on future Jand use unless
the land is rezoned for higher density use. Although the project increases sewer capacity, the
intent is to rectify past capacity deficiencies and to provide a greater factor of safety against
sewer overlcading.

This project will benefit the residents of the service area by minimizing the probability of
future public health hazards and sewer service disruptions caused by sewage spills and
clogged pipes. The City and County of Honolulu will benefit from reductions in the
expenditure of manpower for maintenance of the sewer lines, for cleanup of wastewater
spills, and for reporting/administrative tasks associated with wastewater spills.

Some homeowners may be required by the City to repair their sewer lateral pipes within their
property at their own cost if during construction, the lines are found to be defective and leak
excessive amounts of groundwater and stormwater runoff into the City’s sewer system.
Repair of the privately-owned sewer lateral lines may be a financial hardship for
homeowners. The repairs, however, will have the benefits of reducing sewer overloading,
risk of sewage spills, and capital and operation and maintenance costs associated with
downstream wastewater facilities.

S. RELATIONSHIP TO LAND USE POLICIES AND CONTROLS

1. State Land Use District

The State Land Use Law, Chapter 205, Hawail Revised Statutes (HRS), is intended to
preserve, protect and encourage the development of lands in the State for uses which are
best suited to the public health and welfare for Hawaii’s people. The project site is
located within the State “Urban” district and the proposed project is consistent with this
designation.

2. Hawaii State Plan

The Hawaii State Plan, HRS Chapter 226 adopted in 1978, outlines broad goals, policies
and objectives to serve as guidelines for the future growth and development of the State.
The proposed project is consistent with the objective of “maintenance and pursuit of
improved quality in Hawaii’s land, air, and water resources” (§226-13[al{2]). It is also
consistent with the policy of the State to “promote the proper management of Hawaii’s
land and water resources,” (§226-13 [b][2]) and “promote effective measures to achieve
desired quality in Hawaii’s surface, ground, and coastal waters” (§226-13 [b][3]). The
project will decrease the risk of sewage spills and thereby improve stream and coastal
water quality. The project will meet the needs of the Waimalu community and does not
conflict with the State Plan with respect to the well being of the residents and protection
of the environmental and cultural resources.
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3. City and County of Honolulu General Plan

The General Plan of the City and County of Honolulu sets forth broad statements of
social, economic, environmental, and design objectives and policies which are desired
over the long-term. The plan, which was originally adopted in 1972, was revised in 1992
to reflect past amendments through the end of 1991, and was most recently amended in
1992 and 2002. The latest October 3, 2002 amendment reflects changes in population
distribution percentages in Resolution 02-205, CD1.

The proposed project 1s consistent with the following policies and objectives of the
General Plan:

Il Natural Environment

Objective A To protect and preserve the natural environment

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

V. Transportation and Ulilities

Objective B To meet the needs of the people of Oahu for an adeguate
supply of water and for environmentally sound systems of
waste disposal

Policy 5 Provide safe, efficient, and environmentally sensitive waste-
collection and waste disposal services.

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

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

The project will result in much need rehabilitation and upgrade of the Waimalu sewer
lines to decrease the risk of sewage spills and water pollution.

4. Primary Urban Center Development Plan

The Primary Urban Center Development Plan (PUC DP) helps to implement the
objectives and policies of the General Plan by providing relatively detailed development
schemes for Central Oahu. The PUC DP was approved on June 21, 2004 as Ordinance
04-14. The proposed project is consistent with the following sections of the PUC DP:

* The vision statement in Section 2.1 of the PUC DP projects a vision in which
beaches and coastal waters are actively managed and improved. The proposed
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project will protect beaches and coastal waters by improving water quality
through reduction of sewage spills.

Under Section 4.2.2 of the PUC DP, one of the stated wastewater policies is to
“Implement wastewater collection system improvements 1o provide adequate
service and sound facilities to existing neighborhoods.” Under Section 4.2.3, the
stated development plan guidelines include, “complete current projects needed to
correct identified service or facility inadequacies to neighborhoods where change
in service demand is not anticipated.” The proposed project to rehabilitate the
Waimalu sewers fully conforms to the wastewater policies and guidelines of the
PUC DP. The Waimalu system has been identified in past studies as one of the
high priority sewer basins requiring timely upgrade work.

5. Primary Urban Center Public Infrastructure Map

In its pre-assessment consultation response letter dated June 29, 2004 (see Appendix A),
the City Department of Planning and Permitting indicated that the proposed project
would not require the addition of a symbol for the publicly funded facility to the Primary
Urban Center Public Infrastructure Map. Underground sewer lines are not a type of
public infrastructure that is required to be shown on the map.

6. Special Management Area

The City Department of Planning and Permitting has indicated in its draft environmental
assessment review comments dated December 15, 2004 that the proposed project is
outside the Special Management Area (SMA) and therefore a SMA Use Permit is not
required (see Appendix B). As indicated previously on Figure 2-5, the SMA line is
located makai of Kamehameha Highway.
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CHAPTER 4
ALTERNATIVES CONSIDERED

A. INTRODUCTION

Various alternatives for upgrade of the Waimalu sewer system were investigated in detail in
the engineering report, “Design Alternatives Report for Waimalu Sewer Rehabilitation, -
7D01C,” (Hawaii Pacific Engineers, 2004). This chapter provides a brief summary of the
alternatives that were considered and the basis for the recommended actions. The following
areas of evaluation are addressed:

*  Alternative construction methods for new sewers.
»  Alternative sewer design options to minimize settlement problems.

» Alternatives for reconstructed wastewater system to resolve lower basin problems.

If more information is required on the alternatives, the engineering report is available for
review at the City’s Municipal Reference Library.

B. ALTERNATIVE CONSTRUCTION METHODS FOR NEW SEWERS

Construction of the new sewer lines represents a large portion of the sewer upgrade work for
the Waimalu system since many existing lines must be completely replaced rather than
rehabilitated to rectify pipeline slope problems caused by settlement. Construction of new
sewers in the lower portion of Waimalu sewer basin will be challenging due to difficult site
conditions. These conditions include soft soils, high water table, and substantial amount of
existing ufilities.

Alternatives for construction of new sewers that were evaluated included the following:
= (Conventional open trench construction
*  Microtunneling
» Directional drilling

A brief evaluation of the alternatives 1s presented below.

1. Conventional Open Cut Trench Construction

Conventional open cut trench construction was determined to be the most appropriate
and cost-effective construction method for most if not all of the new Waimalu sewers.
Other “trenchless” sewer construction methods are generally either not appropriate or
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not anticipated to be cost-effective. Despite significant challenges that are associated
with the construction of the deeper sewer lines, the open cut trench method is applicable
to the Waimalu project for the following reasons:

* A large portion of the new sewers is relatively shallow, with most pipe mverts
typically ranging from 6 to 10 feet deep.

» The majority of the sewers are generally located within accessible roads and
easements.

» Installation of new house sewer laterals also using open trench construction will
likely be required in many cases to replace existing laterals.

» Contaminated soils are not expected to be encountered.
s Extra care can be exercised in excavating near other utilities.
The disadvantages of open cut trenching include the following:

»  Difficulty and high cost of contending with groundwater and soft soils due to the
need for considerable shoring, sheet piling, ground improvement, dewatering and
dewatering effluent disposal. Dewatering and installation/removal of sheet piles,
if not executed with care, may result in settlement and damage to existing
utilities and structures.

» Impacts to and interferences with existing utility lines.
* Noise and dust from the construction operations.
* Disruptions to traffic.

A proposed pipe trench excavation and backfilling concept for the deeper sewer lines in
groundwater is shown and described on Figure 4-1. The proposed concept utilizes the
installation of temporary sheet piles in combination with a jet grouted zone below the
pipe bedding material. Jet grouting involves in-situ mixing of soils with a stabilizer such
as neat cement grout to improve its structural properties and reduce its permeability.
The jet grouted zone minimizes intrusion of groundwater into the trench and provides
improved subgrade support for the trench.

Based on an assessment of the subsurface conditions, the use of conventional piles,
micropiles or jet grouted columns, or other deep foundation support for the new sewer
lines was not recommended. Due to continuing ground settlement, differential
movements would likely develop between the pipeline supported on deep foundations
and the adjacent street and house sewer laterals. Potential problems include pipeline
distress due to the tendency for the pipeline to tise out of the ground as subsidence
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occurs and the need to resist large downdrag forces. Deep foundation support would be
costly due to the depth to firm substrate in the Waimalu area and would generally be
considered cost-prohibitive for the size of lines involved in the project.

2. Microtunneling

Microtunneling is a method of installing underground pipe without trenching.
Elimination of trenching reduces disruption to surface improvements and environmental
impacts. In microtunneling, hydraulic jacks are used to push specially designed pipes
through the ground behind a tunneling shield at the same time excavation is taking place.
Excavation is accomplished by a remote controlled laser guided boring machine.

Microtunneling was not considered to be widely applicable to the Waimalu project
primarily because of the extensive amount of soft soils in the area and the relatively
small size of most of the sewer lines. Microtunneling in very soft soils such as those
found in much of the Waimalu basin is generally not viable due to difficulty in
controlling the alignment of the microtunneling boring machine. Ground improvement
methods such as jet grouting could be employed to make ground suitable for
microtunneling but this would add significantly to the cost. Microtunneling is generally
most cost-effective for installation of new pipes 36 inches and larger due to the high
equipment and mobilization cost. The cost of excavating and shoring the jacking and
recovery pits required for microtunneling is also substantial. The largest new proposed
sewer line in the Waimalu project is 16-inches in diameter.

According to a noted authority in microtunneling (Cross, 1998), microtunneling is
typically cost-effective under the following conditions:

» Pipeline depths greater than 15 feet deep.

» Under busy roads or mdustrial/commercial areas.

*  Under or near major existing buried utilities.

* In unstable ground conditions and below the water table.

* Where settlement is hazardous to property or other utilities (since no dewatering
required).

Some of the above conditions such as busy roads, work below the water table and
settlement concerns are applicable to the Waimalu site. These factors are offset by the
excessively soft soils, moderate line depths, and the large amount of smaller lines with a
large number of service connections. Currently, soil conditions are not well defined
along possible pipeline routes and other problem soil conditions such as boulders could
be encountered in some of the areas. For this project, microtunneling is considered a
possible construction alternative that might be used by a contractor in lieu of open cut
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trench construction in certain special situations, such for a new sewer line across
Kamechameha Highway.

3. Horizontal Directional Drilling

Horizontal directional drilling (HDD) involves using a remotely controlled tunneling
machine. A pilot boring along the proposed alignment is first drilled. The hole is then
reamed to the required diameter. The new pipe is then pulled into place within the
reamed hole.

Like other trenchless technologies, the cost-effectiveness of HDD depends on such
factors as distances between entry/exit points, pipe sizes and materials, extent of surface
and environmental impacts, subsurface conditions, and number of alignment changes.
One of the limitations of HDD is the difficulty in precisely controlling the grade of the
pipeline. Although current HDD tracking electronics can potentially measure grade in
0.1 percent increments, the use of HDD poses substantial risk for the Waimalu project
due to the soft and variable nature of the soils and the low sewer slopes required due to
flat topography. Like microtunneling, extensive excavation at a significant additional
cost would be required to connect service laterals to the new sewer line.

4. Evaluation of Alternative Construction Methods

Based on the above assessments, open trench construction for new sewer lines was
determined to generally be the most appropriate method for constructing new sewers in
the Waimalu project. The use of microtunneling in conjunction with ground
improvement technology may be given further consideration for the Jarger and deeper
sewer line crossing Kamehameha Highway.

C. ALTERNATIVE DESIGN OPTIONS TO MINIMIZE SETTLEMENT PROBLEMS

Several design options were evaluated to help minimize future sewer settlement problems in
the Waimalu basin. The primary objective is to minimize the extent of future differential
settlement to avoid sewer line sag and slope problems. A secondary objective is to minimize
sewer clogging, reduced hydraulic capacity, and other problems in the event that differential
settlement does occur in the future.

The following design options were evaluated for the Waimalu project:
»  Use of higher pipe slope
=  Use of Jarger pipe size

= Pipe material and joints options
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*  Pipe support and backfill options
= Fiberglass manholes
A brief evaluation of the options is presented below.

1. Higher Pipe Slope

The new sewers may potentially experience some differential ground settlement
problems since some settlement is expected to continue to occur in the future. To
minimize future sewer slope problems, the new sewers are proposed to be provided with
slopes steeper than the mimimum required slope where practicable. This would help
promote maintenance of positive sewer line slopes despite some differential settiement
in the future. The amount of additional slope that can be provided, however, is limited
by the sewer elevation of the downstream connection point.

2. Larger Pipe Size

In addition to increasing the pipe slope, future problems with differential settlement
could be partially mitigated by using a larger pipe size. For replacement lines with low
slopes in areas prone to ongoing settlement, 10-inch diameter lines will be considered
for use in lieu of the normal minimum 8-inch lines. A 10-inch line would essentially
provide two additional inches of headroom before the pipe flows full and experiences
problems with trapping of floating grease and debris.

3. Pipe Material and Joint Options

The existing vitrified clay pipe (VCP) sewers in the lower Waimalu basin are
experiencing significant sagging, joint separation, cracking and other problems
associated with differential settlement. In poor soils, VCP is somewhat prone to sagging
and other problems due to the relatively short three to six foot pipe lengths and the
substantial weight of the pipe. The large number of joints increases the potential for
groundwater infiltration problems. VCP pipes are also subject to joint problems due to
the brittle nature of the pipe material and the close spacing of joints.

To minimize future sagging and joint problems in the new sewers, it is recommended
that polyvinyl chloride (PVC) or HDPE (high density polyethylene) pipe be used. The
lighter weight of the thermoplastic pipe should reduce the propensity for the pipe to
settle within the sewer trench. PVC pipes, which are typically manufactured in 20-foot
sections, should have substantially less structural and infiltration problems at the joints
due to the wider spacing and watertightness of the joints, and greater flexibility of the
pipe material. HDPE would also have minimal joint problems since pipe sections are
fusion welded to essentially eliminate joints, PVC or HDPE pipe should also develop
better self-cleansing scouring velocities than VCP pipe due to the smoother pipe interior.
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4. Pipe Support and Backfill Options

The presence of very thick, weak and compressible marsh deposits appear to be still
consolidating under the weight of the fill material used to develop the area. Continuing
differential settlement is expected and providing suitable support for the new sewer lines

. and manholes is a concern. A subgrade treatment program, consisting of overexcavating

. & portion of weak deposits below the replacement sewer lines and manholes, and
replacing the excavated material with subbedding material wrapped in geotextile fabric,
is anticipated to be required. Stabilization of the pipeline and manhole subgrade by soil
improvement methods, such as jet grouting, is anticipated to be performed in many areas
with poor soils to reduce the risk of future settlement problems. Concrete pipe cradles
may also be used to provide improved pipe support.

The weight of the trench backfill contributes to the overall settlement in the lines. To
reduce the potential for settlement due to heavier backfill material, jet grouted soil,
and/or concrete cradles/jackets, the use of lightweight fill material, such as Elastizell, is
proposed where appropriate. The use of flowable fill/Controlled Low Strength Material
(CLSM) backfill is also proposed to reduce trench backfill settlement and provide a firm
and durable base for the asphalt concrete pavement.

5. Fiberglass Manholes

Due to wheel loads bearing on the top of manholes and the soft subsoils, differential
settlement occwrring at the manholes is a concern. The potential for settlement at
manholes is proposed to be reduced by the use of lightweight fiberglass manholes
constructed of fiber-reinforced polyester (FRP) in lieu of precast concrete manholes,
Fiberglass manholes weigh approximately 60 pounds per vertical foot compared to 880
pounds per vertical foot for precast concrete manholes. The fiberglass manholes are
designed to withstand a 16,000 pound vertical wheel load to meet manhole industry
standards. Fiberglass manholes are inherently highly corrosion resistant and will help to
minimize infiltration since there are no seams or joints.

6. Evaluation of Alternatives to Minimize Settlement Problems

5 Based on the above discussions, special design features discussed above are proposed to
be incorporated to the extent possible to minimize potential problems associated with
settlement.

Fabadintots

D. ALTERNATIVES TO RESOLVE LOWER BASIN SEWER PROBLEMS

The Waimalu Streamn inverted siphon and numerous sags in the sewer lines are major causes
of the problems in the lower portion of the Waimalu sewer system. Alternatives evaluated to
eliminate or minimize problems included:

.

»  Alternative 1 -- No action (maintain frequent cleaning).

it
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* Alternative 2 -- Periodic flushing of the existing inverted siphon and/or sewer lines.

* Alternative 3 -- Construction of a new inverted siphon or sewer across Waimalu
Stream.

* Alternative 4 -- Reactivation of the existing Waimalu Tract Wastewater Pump Station
(WWPS) and construction of a new force main.

* Alternative 5 -- Reconfiguration of sewer system with a new trunk sewer across
Kamehameha Highway at Hekaha Street

*» Alternative 6 — Installation of a new low pressure sewer system
* Alternative 7 -- Installation of a new vacuum sewer system
A brief evaluation of the alternatives is presented below.

1. Alternative 1 - No Action

The “no action” alternative would involve continuing the frequent cleaning of the sewer
lines and Waimalu Stream inverted siphon to maintain a satisfactory degree of hydraulic
capacity and minimize clogging and spills. This alternative, while potentially attractive
from a cost standpoint, was not considered viable for the following reasons:

The Waimalu sewer system experiences spills and trouble calls periodically despite
intense maintenance efforts. The spills are a hazard to public health and the
environment. Sewage backups into homes are a significant hardship on the affected
residents. Heavy maintenance requirements for the Waimalu system reduces availability
of manpower and equipment for routine maintenance and responding to other
wastewater system needs.

Pipe defects in the Waimalu system cause heavy dry and wet weather infiltration and
inflow that burdens downstream facilities. The additional flow results in increased
pumping and treatment costs.

Some ground settlement is expected to continue in the future and problems with line
sags, surcharging and hydraulic capacity limitations may increase slightly with time.

2. Alternative 2 -- Periodic Flushing of Existing Inverted Siphon and Sewer
Lines

The Waimalu Stream inverted siphon experiences significant clogging problems due to
insufficient flow velocity in the depressed sewer lines during normal dry-weather flow.
The low velocity is due to the configuration of the lines and the lack of sufficient
hydraulic gradient and flow. There are also many locations in the Waimalu sewer basin
with insufficient pipe velocities due to problems with line sags and inadequate slopes.
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This alternative attempts to limit the need for major new sewer lines through periodic

high volume flushing of the inverted siphon and sewer lines. This could be

: accomplished by providing an automated system in which sufficient flushing water

: would be discharged for a short duration at selected locations either via pumping or

; gravity flow from a storage tank. This unconventional alternative was developed

primarily for flushing of the inverted siphon but could potentially be adapted to flushing
- of sewers as well,

S

The source of the flushing water could be wastewater 1f available n sufficient quantities,
or water from other sources such as potable water, groundwater or drainage/stream
water. The flushing would be performed at suitable intervals, such as one or more tirmes
per day, to substantially reduce the amount of sediments and grease accumulating in the
mverted siphon lines and sewers.

The advantages of the line flushing alternative are as follows:

» The existing inverted siphon lines and many or all of the existing sewer line can
continue to be utilized without the need for major widespread reconstruction of
the sewer system.

= There are potential capital and operation and maintenance (O&M) cost savings
compared to other alternatives.

» The devices require minimal power and if properly designed, should require
minimal maintenance.

The disadvantages of this alternative are as follows:

= The use of stored wastewater for flushing would potentially result in odor
problems. The use of other sources of flushing water will increase the volume of
wastewater requiring transmission and treatment and result in additional capital
and O&M costs.

» Flushing of the lines will not reduce the high amount of infiltration and inflow
(I/T) that is entering the system. Subsurface exfiltration from the sewer system 1s
also a concermn. There would be additional capital costs to rehabilitate the
existing sewer lines to reduce I/I and exfiltration.

*» The frequency, quantity and duration of the flushing water discharges for
effective control of grease and sediments are uncertain. Grease may still
accumulate on the pipe walls due to low velocity conditions that would occur

most of the time. The extent of reductions in sewer cleaning is uncertamn.

ALTERNATIVES CONSIDERED 4-9
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* Regular periodic inspection and maintenance of the flushing system will be
required.

Based on the significant disadvantages of the flushing altemative compared to its
advantages, the line flushing alterative was not considered viable.

3. Alternative 3 -- Construction of New Inverted Siphon or Sewer Across
Waimalu Stream

The existing Waimalu Stream inverted siphon has inherent clogging problems that
cannot be readily resolved with the pipelines currently in place. Given the options of
either a new inverted siphon or conventional gravity sewer, the preferred choice would
be the gravity sewer. Inverted siphon sewers are prome to clogging problems,
particularly those that service small basins with low flows and that have limited }
hydrautic gradient.

The construction of either a new inverted siphon or conventional gravity sewer across
Waimalu Stream would be possible but difficult. This alternative would be potentially
cost-effective if directional drilling could be used to construct the line. The feasibility of
using directional drilling is uncertain due to the soft soil conditions and space constraints
for staging of operations. For the gravity sewer line, the probable inability to maintain
adequate grade control in the soft soils is a major limitation. Horizontal directional
drilling would be more suited to the inverted siphon option where precise grade control
is not critical.

Due to inherent constructability issues and the availability of other viable alternatives,
the alternative of constructing either a new inverted siphon or gravity sewer across
Waimalu Stream was not selected for further detailed evaluation. Although an inverted
siphon could potentially be cost-effectively constructed using horizontal directional
drilling technology, there are significant performance concerns with respect to clogging.
Construction of a gravity sewer across Waimalu stream would be costly and difficult
since trenchless methods do not appear to be feasible.

4. Alternative 4 -- Reactivation of Existing Waimalu Tract Wastewater Pump
Station

The abandoned Waimalu Tract Wastewater Pump Station is located at the site of the
existing Olepe Loop Drainage Pump Station and the upstream end of the inverted siphon
(see Figure 2-2). Refurbishing and reactivating the wastewater pump station and
construction of a new force main across Kamehameha Highway would eliminate the
need to rely on the Waimalu Stream inverted siphon. An above-grade force main could
be installed at the base of the floodwall of Waimalu Stream and under the Waimalu
Stream bridge at Kamehameha Highway. New sewer lines would be constructed in the
lower basin area to provide positive line slopes.

ALTERNATIVES CONSIDERED 4-10
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Advantages of this alternative include:

Improved pipe slopes would eliminate clogging/hydraulic capacity problems.

The use of a pump station and force main facilitates conveying the Waimalu
wastewater across Kamehameha Highway since the force main can be
constructed under the Kamehameha Highway Waimalu Stream bridge.

The existing inverted siphon could be used as a backup overflow line during
power outages and pump malfunctions. Flow from the pump station could be
used to flush the inverted siphon pipes as necessary to keep it clean for backup
use.

The need for a new inverted siphon or sewer line under Waimalu Stream 1s
eliminated.

Disadvantages of this alternative include:

Difficult and costly construction of new sewers due to groundwater, soft soils
and existing utilities. The proposed new sewers are deeper than the existing
sewers to provide improved line slopes.

Additional cost and manpower required for construction and maintenance of the
wastewater pump station and force main.

Despite the use of special sewer design features to minimize settlement, some
differential settlement could still occur.

The estimated capital cost of Alternative 4, including the new sewer lines, rehabilitated
pump station and new force main, is $15.6 million. The estimated annual operation and
maintenance cost, including maintenance of the pump station, upkeep of the inverted
siphon as a backup, and average sewer cleaning frequency of every two years, i8
$89,000.

5. Alternative 5 -- New Gravity Trunk Sewer Across Kamehameha Highway

This altemative eliminates the need for the inverted siphon by reconfiguring the sewer
system to provide a new gravity trunk sewer along Hekaha Street (see Figure 1-2).
Rather than using a pump station as in the previous alternative, the wastewater would be
conveyed across Kamehameha Highway via anew 16-inch gravity sewer line.

Advantages of this alternative include:

Improved pipe slopes would eliminate clogging/hydraulic capacity problems.

No maintenance of pump station and force main facilities.

ALTERNATIVES CONSIDERED 4-11
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» Eliminates need for new inverted siphon or sewer line under Waimalu Stream.
Disadvantages of this alternative include:

* Difficult and costly construction of new sewers due to groundwater, soft soils
and existing utilities. Lines at the downstream end would be deeper than that of
Altemative 4 and there would be a need to cross Kamehameha Highway.

* Despite the use of special sewer design features to minimize settlement, some
differential settlement could still occur.

The estimated capital cost of this alternative is $14.9 million. The estimated annual
operation and maintenance cost, which would be limited to routine sewer cleaning and
maintenance, is $24,000.

6. Alternative 6 — New Low Pressure Sewer System

The use of low-pressure sewer system was considered due to the concern with future
settlement problems with conventional gravity sewers. Low pressure sewers were
successfully used in the Mapunapuna area, which has similar difficult site conditions
such as soft alluvial soils and high water table.

Low pressure sewer systems consist of small pumping stations located at the individual
homes that discharge to a network of small diameter pressure sewers. Grinder pumps
are utilized to macerate the larger solids and minimize the potential for clogging of the
small diameter pressure sewers that typically range from 1-1/4 to 4 inches in diameter.
Since all the flow is pumped, the system does not rely on sloped pipes to convey flow.

Under this alternative, it was assumed that both the capital and operation and
maintenance costs would be funded by the City. The homeowner would be responsible
for electrical power to operate the pumping system.

This alternative only proposes to service the lower problems arcas of the Waimalu
system with low pressure sewers. The upper basin above H-1 Freeway would continue
to be serviced by conventional gravity sewers. It was assumed that a pump station
would be constructed under the H-1 freeway viaduct and that a new force main would be
constructed to pump the flow to the Newtown sewer system to avoid the need for a
costly new gravity line through the lower basin.

Some of the advantages of utilizing the low pressure sewer systems include:

* Cost savings for sewer lines due to use of small diameter PVC or HDPE piping
buried in shallow trenches without manholes. The use of shallow trenches
climinates or minimizes dewatering costs and facilitates pipe repairs.

ALTERNATIVES CONSIDERED 4-12
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Pipes are not required to be accurately placed and the potential for future
problems resulting from differential settlement is eliminated. Construction 1s
simplified as piping can be located and adjusted to clear obstacles such as other
utilities lines.

Significant reduction of infiltration and mflow.

Disadvantages and limitations of using the low pressure sewer system are as follows:

A separate pump station and force main is required for the upper service area.

The large number of pumping units will require substantial maintenance effort,
particularly as the units age. Costs will be incurred for furmshing replacement
pumps and maintaining an inventory of spare pumps.

There will likely be strong opposition from homeowners due to inconveniences
associated with installing and monitoring the pumping system, and general lack
of understanding of the proposed system. Since there is an existing sewer system
already servicing the area, residents that have not experienced significant sewer
problems would most likely not support the new system.

There will be a general lack of space for the pumps and significant impacts to
existing property improvements due to Waimalu's small fully developed
residential lots.

Upgrade of the residential electrical systems will likely be required for the
pumps. The electrical systems servicing the older homes are probably operating
near their capacity due to the heavy demands of modem home appliances and
products.

The potential for odors and downstream corrosion is increased due to septic
conditions in the low pressure sewer system force mains.

The estimated capital cost of this alternative, including the new low pressure pumping
system and the additional pump station and force main for the upper service area, 18
$12.9 million. The estimated annual operation and maintenance cost, including

operation and maintenance of the pumping systems, is $125,000.

7. Alternative 7 — New Vacuum Sewer System

Another collection system technology that can be used as an alternative to conventional
gravity sewers is vacuum sewers. Vacuum sewer systems offer many benefits similar to
low pressure sewer systems, such as lower sewer line burial depth and minimal concerns
with pipe slope and settlement problems.

a ; ALTERNATIVES CONSIDERED 4-13
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Vacuum sewers convey flow by creating a differential pressure between the open
atmosphere and lower pressure created within the collection system. The vacuum
system consists of vacuum valve pits typicaily serving one to four residences, a network
of vacuum collection system piping and division valves, and a central vacuum station,
The central vacuum station consists of vacuum pumps to create the vacuum in the
collection hnes, a receiving tank to hold the collected wastewater, and wastewater
pumps to pump the collected wastewater to downstream facilities. Line sizes for
vacuum sewer collection systems typically range from 4-inches to 10-inches in diameter.
The collection lines for vacuum systems are typically installed at shallow depths ranging
from 3 to 5 feet deep.

Advantages of the vacuum sewer system alternative for the lower Waimalu area include:

= Cost savings for sewer lines due to use of smaller diameter PVC piping buried in
shallow trenches without manholes. The use of shallow trenches eliminates or
minimizes dewatering costs and facilitates pipe repairs.

* The system should be capable of tolerating differential settlement since pipe
slope is less critical than for conventional gravity systems. Construction is
simplified as pipes can be positioned to clear obstacles such as other utilities
lines.

»  Significant reduction of infiltration and inflow.

* Air valves are pneumatically operated and does not require power. Power is only
required at the vacuum pump station and therefore upgrade of residential power
systems is not required. Standby power can be provided at the vacuum pump
station.

*  Air valve pits are smaller than lower pressure pump stations and can be located
outside private property. One air valve pit can service up to four homes. g

* Long term operation and maintenance costs and effort is expected to be less than
low pressure sewer systems.

* Due to air being introduced into the systemn and because the system operates
under vacuum, there is less potential for odor problems.

Disadvantages and limitations of using the vacuum sewers system are as follows:

* Vacuum sewer systems are not capable of handling large concentrated flow.
Two conventional pumping systems would be required for the Waimalu
Shopping Center and apartments, and the upper service area.

ALTERNATIVES CONSIDERED 4-14
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Vacuum systems can experience operational problems such as valve problems,
vacuum pump malfunctions and “waterlogging.” Frequent checks of valve pits
and the vacuum pumping station are required.

Maintenance of the vacuum pump station as well as two conventional pumping
stations will be required.

There are no known projects that have used vacuum sewers in Hawaii and
therefore there is limited local experience and knowledge on the design,
construction and maintenance of vacuum collection systems.

The estimated capital cost of this alternative, including the new vacuum sewer
collection system and the two additional conventional pumping systems for the
large flows, is $16.4 million. The estimated annual operation and maintenance
cost, including maintenance of the pumping systems, is $168,000.

8. Evaluation of Alternatives for Lower Basin Problems

A comparative summary for the two conventional sewer alternatives (Alternatives 4
and 5), low pressure sewer alternative (Altenative 6), and vacuum sewer alternative
(Alternative 7) is presented in Table 4-1. The alternatives were compared on the basis
of capital, O&M and life cycle costs; performance reliability, ease of implementation
and environmental/social impact. Other alternatives not included in Table 4-1 were not
considered sufficiently viable for detailed evaluation.

Based on evaluation of the projected costs and non-monetary factors, the installation of
new gravity sewer lines (Alternative 5) was selected as the recommended alternative.
This alternative has the significant advantages of requiring only routine maintenance of
gravity sewers and good anticipated performance and reliability.

ALTERNATIVES CONSIDERED 4-15
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CHAPTER 5
DETERMINATION

A. DETERMINATION

This assessment for the proposed Waimalu Sewer Rehabilitation project shows that no
significant impact on the environment will occur and an Environmental Impact Statement is
not required. In accordance with the provisions of Chapter 343, Hawaii Revised Statutes, a
Finding of No Significant Impact (FONSI) is therefore deemed to be in order.

B. SUPPORTING RATIONALE

Reasons supporting the above determination include:

1) The proposed action does not involve an irrevocable commitment or loss of or
destruction of any natural or cultural resources.

There are no known significant natural or cultural resources associated with the project
site. Past development of the project area has already substantially altered the site from
its natural condition.

2) The proposed action does mot curtail the range of beneficial uses of the
environment. '

The proposed project is consistent with land use plans, policies and controls and wiil
not curtail beneficial uses of the environment in the area.

3) The proposed action is in concert with the State’s long-term environmental
policies, goals and guidelines as expressed in Chapter 344, HRS, and any revisions
and amendments therete, court decisions and executive orders.

No long-term adverse environmental conflicts are foreseen. The project will have the
beneficial impact of reducing the risk of wastewater spills and adverse water quality
impacts that result from spills.

4)  The proposed action does not substantially affect the economic or social welfare of
the community or State.

There will be some positive economic impacts related to short-term construction related
activities. The project will have beneficial long-term impacts to the economic and
social environment by providing properly functioning wastewater collection
infrastructure and reducing sewer maintenance costs.

DETERMINATION 5-1
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3)

6)

7)

8)

9

The proposed action does not have significant adverse effects on public health.

Short-term impacts associated with construction will have minimal potential for
affecting public health. Construction activities will be regulated to minimize noise,
dust and exhaust emissions.

The project will have the beneficial impact of reducing the potential for wastewater
spills and the associated risks to public health.

The proposed action does not involve substantial secondary impacts, such as
population changes or effects on public facilities.

The proposed project will not result in an increase of population in the area. The
project will not have significant adverse impacts on other public facilities such as roads,
electrical power and water system.

The proposed action does not involve a substantial degradation of environmental
quality.

The proposed new sewers will be located below grade and the existing physical aspects
of the project site and surrounding area will be preserved. The project will reduce the
emission of wastewater odors due to reduction of sewer cleaning frequency and the risk
of sewage spills.

Short-term construction impacts will be mitigated to meet regulatory requirements
through implementation of Best Management Practices for such areas as erosion
control, dewatering effluent treatment, and noise attenuation.

The proposed action is individually limited and cumulatively, does not have a
significant effect upon the environment or involve a commitment for larger
actions.

The project is limited in scope to the proposed rehabilitation work on an existing sewer
system. The project will eliminate adverse impacts on the environment resulting from
significant sewer line deficiencies.

The proposed action does not substantially affect rare, threatened or endangered
species or habitats.

Based on a review of available information, no rare, threatened or endangered flora or
fauna are anticipated to be found within the project site.
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10)

m

12)

13)

The proposed action does not detrimentally affect air, water quality, or ambient
noise levels.

Short-term impacts on air, water quality and noise may occur during the construction
period, but will be mitigated by construction practices and regulated by the project’s
plans and specifications. The project will reduce noise and odors by reducing the
frequency of sewer maintenance activities. The project will have the beneficial impact
of reducing the risk of wastewater spills and the associated adverse water quality
impacts.

The proposed action does not affect or is likely to suffer damage by being located
in an environmentally sensitive area such as a flood plain, tsunami zone, beach,
erosion-prone area, geclogically hazardous land, estuary or coastal waters.

Measures to prevent damage from flooding and to prevent polluted runoff from
entering the drainage system and Waimalu Stream during flood events will be required
to be implemented by the construction contractor. Other than flooding, the project site
is not environmentally sensitive.

The proposed project does not substantially affect scenic vistas and viewplanes
identified in County or State plans or studies.

The project site is not a part of a unique or valuable scenic resource. The new sewer
lines will be located underground.

The proposed action does not require substantial energy consumption.

The project should decrease energy consumption due to the reduction of groundwater
infiltration and rainwater inflow that results in expenditure of energy for pumping and
treatment in downstream facilities. There should also be a reduction in fuel
consumption due to reduced sewer maintenance requirements.
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CHAPTER 6
PERSONS AND AGENCIES CONTACTED

A. PRE-ASSESSMENT CONSULTATION

Pre-assessment consultation correspondence and other relevant consultation information
associated with the preparation of this environmental assessment are presented in
Appendix A. Pre-assessment consultations included: 1) written correspondence to various
agencies and community members soliciting input, 2) presentation at the Aiea Neighborhood
Board No. 20 (June 14, 2004), and 3) meeting with Senator David Ige (June 4, 2004).

Parties contacted for pre-assessment consultation input are listed below. Parties that
provided written or other input are indicated by an “*”. Parties that were sent responses to
significant comments are marked with a “+”. Included in Appendix A are the following pre-
assessment consultation documents: 1) sample copy of a typical letter requesting input on
the project, 2) copies of correspondence and meeting summaries (arranged in order of the
agencies/persons listed below).

1. Federal Government

Department of the Interior, Fish and Wildlife Service
U.S. Army Engineer District, Honolulu, Regulatory Branch*

2. State Government

Department of Health, Office of Environmental Quality Control*

Department of Health, Environmental Management Division, Clean Water Branch
Department of Health, Environmental Management Division, Wastewater Branch*
Department of Health, Environmental Planning Office®

Department of Land & Natural Resources, Land Division

Department of Land & Natural Resources, State Historic Preservation Division®
Department of Transportation*"

Office of Hawaiian Affairs

3. County Government

Department of Environmental Services
Department of Facility Maintenance
Department of Planning & Permitting*”
Department of Transportation Services™”
Honolulu Board of Water Supply™*
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4. Elected Officials

Senator David Ige, District 16*

Representative Blake Oshiro, District 33

Representative Mark Takai, District 34*"

Council Member Gary H. Okino, District VIII, City Council

5. Others

William B. Clark, Chair, Aiea Neighborhood Board No. 20"
(copies of initial letter to all other board members)
Ms. Claire Tamamoto, Aiea Community Association
Mr. Albert K. Fukushima, Chair, Pear] City Neighborhood Board No. 21
Mr. Charles K. Kapua, President, Pearl Harbor Hawaiian Civic Club
Ms. Beverly Martin, Manager, Zippy’s Waimalu
Mr. Wallace Kazama, Waimalu Shopping Center/Kazama Enterprises, Inc.
Mr. Patrick Aiu, Cutter Ford Aiea
Honolulu Ltd., Owner, 98-33 Kamehameha Highway
MAGBA, Inc., Owner, 98-33 Kamehameha Highway
Mr. Nathan Boner, Resident, 98-160 Pahemo Street

Landowners/Residents of parcels with affected sewer easements at the following
addresses:

Hekaha Street: 98-140, 98-144, 98-267, 98-275

Kanuku Street: 98-253, 98-257, 98-261, 98-265

Moanalua Road: 98-871, 98-875, 98-879, 98-833, 98-887, 98-891

Pahemo Street: 98-153, 98-157
Landowners/Residents of all other parcels within the project area (letters addressed to
either the resident/property manager or owner for multi-family apartment complexes)

B. CONSULTATION DURING PREPARATION OF THE FINAL ENVIRONMENTAL
ASSESSMENT

Copies of the draft environmental assessment were mailed or delivered to the following
agencies, organizations and other interested parties listed below. Parties consulted during the
pre-assessment phase that were not included on the distribution list were notified of the
availability of the Draft Environmental Assessment at the Aiea Public Library and sent a
copy if one was requested. Availability of the environmental assessment was published in
the November 23, 2004 edition of The Environmental Notice by the State Office of
Environmental Quality Control (OEQC).

The OEQC public review period ended December 23, 2004. The deadline for comments for
the Aiea Neighborhood Board and Waimalu residents was extended to January 24, 2005
since no meeting of the Aiea Neighborhood Board was held in December of 2004. A total of
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thirteen comment letters were received. Copies of the comment letters and the responses
prepared by the applicant are presented in Appendix B. A presentation on the project was
made at the January 10, 2005 meeting of the Aiea Neighborhood Board meeting.

In the list of parties presented below, parties that provided written comments are indicated by
an “*”, Copies of the comment and response letters are presented in Appendix B in the order
of the list presented below. Also included in Appendix B are excerpts of the Neighborhood
Board meeting minutes.

1. Federal Government

Department of the Interior, Fish and Wildlife Service
U.S. Army Engineer District, Honolulu, Regulatory Branch

2. State Government

Department of Business, Economic Development and Tourism, Office of Planning

Department of Health, Office of Environmental Quality Control (4 copies)”

Department of Health, Environmental Health Services Division, Noise, Radiation and
Air Quality Branch”

Department of Health, Environmental Management Division, Clean Water Branch

Department of Health, Environmental Management Division, Wastewater Branch”

Department of Health, Office of Hazard Evaluation and Emergency Response

Department of Land & Natural Resources, Land Division (5 copies)*

Department of Land & Natural Resources, State Historic Preservation Division

Department of Transportation

Office of Hawaiian Affairs

University of Hawaii at Manoa Environmental Center®

Aiea Public Library

3. County Government

Department of Environmental Services
Department of Facility Maintenance™
Department of Planning & Permitting (5 copies)”
Department of Transportation Services”
Honolulu Board of Water Supply™

Fire Department™

Honolulu Police Department®

4. Elected Officials

Senator David Ige, District 16
Representative Blake Oshiro, District 33
Representative Mark Takai, District 34*
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Council Member Gary H. Okino, District VI, City Council

5. Utilities
AT&T
Hawaiian Electric Company
Oceanic Time Warner Cable

The Gas Company
Verizon Hawaii*

6. Community Associations and Others

William B. Clark, Chair, Aiea Neighborhood Board No. 20, and all other board members
Ms. Claire Tamamoto, Aiea Community Association

Mr. Albert K. Fukushima, Chair, Pearl City Neighborhood Board No, 21

Mr. Charles K. Kapua, President, Pear] Harbor Hawaiian Civic Club

Ms. Beverly Martin, Manager, Zippy’s Waimalu

Mr. Wallace Kazama, Waimalu Shopping Center/Kazama Enterprises, Inc.

Mr. Patrick Aiu, Cutter Ford Aiea
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Appendix B

Draft Environmental Assessment
Comments and Responses
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