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Office of Environmental Quality Control
State of Hawaii

465 S. King Street, Room 104

Honolulu, Hawaii 96813

Attention: Mr. Abdul Salau
Gentlemen:
Subject: Heela Wastewater Collection System

Heela, Koolaupoko, Oahu, Hawaiil
TMRK 4-6-04: 07, 08, 16, 18, 19, 20, 22, 23

Pursuant to Chapter 343, HRS, the Department of Public Works, City and County
of Honolulu is submitting a Notice of Negative Declaration for Heela Waste-
water Collection System (Alii Bluff WWPS and FM and Punawail WWPS and FM). The
construction of the proposed project will involve the use of City land and
funds. This notice of determination was based on findings reported in an
Environmental Assessment prepared by Calvin Kim & Assoclates, Inc. and Gerald
Park Urban Planner for the Division of Wastewater Management and after
consulting with other government agencies, community organizations, and
individuals. Four (4) coples of the Notice of Negative Declaration/
Environmental Assessment are attached. The pertinent data for this notice are
as follows: '

1. Proposing Agency - Department of Public Works, City and County of
Honolulu.

2. Proposed Action — The primary objective of the project is to enhance the
health and safety of the public by providing permanent wastewater
facilities to effectively handle existing and planned wastewater flows
from the Heela Tributary Area. Three temporary sewage pump stations and
thelr respective force mains will be replaced by permanent wastewater
facilities. Two new wastewater pump stations will be constructed on sites
now occupied by the Crown Terrace SPS No. 2 at the end of Halaulani Street
and the Aliil Bluffs SPS adjacent to Kamehameha Highway near Heeia Bridge.
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Land required for expansion at the existing pump station sites will be
provided by the Bishop Estate. The new pump stations will be constructed
on previously filled land and will not affect the adjacent Heeia Marsh.
Alignment corridors for new force mains will be located within the right-
of-way of Kamehameha Highway and Halaulani Street. The cost of the
project is estimated at $4,413,000. !

Environmental impacts are primarily short-term relating to construction
activities. Air quality, ambient noise levels, and traffic circulation
along Kamehameha Highway and Halaulani Street may be affected during
construction. Construction activities also may affect underground
utilities. However, construction plans will be submitted for review by
utility companies and coordination during construction with these
companies will be required to minimize any utility disruptions.

The contractor will be required to mitigate impacts during construction by
adhering to State and County regulations for controlling noise and dust,
posting warning signs to alert motorists and pedestrians of roadwork,
covering or barricading trenches during non-working hours, and posting
safety devices (and signs) at all times,

The primary long-term impact will be the provision of adequate sewer
capacity to accommodate existing and planned sewage flows within the Heeila
Tributary Area.

3, Determination - After reviewing the Environmental Assessment prepared for
the project and consulting with other government agencies, community
organizations, and individuals, we have determined that the proposed
project will not have a significant impact on the environment, and an
Environmental Impact Statement is not required.

4., Reasons Supporting Determination — Reasons and conclusion supporting the
Jetermination are based on the following criteria. The proposed project
will not:

-~ destroy any archaeological, historical or cultural resources;

- affect any rare or endangered flora or fauna species and its habitat;

- conflict with the State's environmental policies and goals expressed in
Chapter 344, HRS;

- adversely affect the economic or social welfare of the community or
state;

- affect an enviromnmentally sensitive area;

- degrade envirommental quality;

- 4nvolve a commitment for a larger action.
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3. Contact Person - Richard Leong

3 - August 13, 1990

Division of Wastewater Management
Department of Public Works
Honolulu Municipal Building, l4th Floor

i Attach. (4 copies)

ce: Department of General Plamning
Department of Land Utilization

¢

650 S. King Street
Honolulu, Hawaii 96813
Telephone No. 527-5863

Very truly yours,

O Dhehod Stusr

SAM CALLEJO
Director and Chief Engineer

%
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April 30, 1990

Dr. Marvin Miura, Director

Office of Environmental Quality Contrél
State of Hawaiil

465 South King Street, Rm. 104
Honolulu, Hawaii 96813

Dear Dr. Miura:

Subject: Draft Environmental Assessment for
He'eia Wastewater Collection System
He'eia, Koolaupoko, Oahu, Hawaid

The Department of Public Works, City and County of Honolulu proposes to
construct permanent sewage facilities to replace three existing tempoxary
sewage pump stations and force mains presently serving the He'eia Sewage
Tributary Area. The temporary facilities are old, in poor structural
condition, and do not comply with current wastewater facility design
standards. The primary objective of the project is to enhance the health and
safety of those served by the system by providing permanent wastewater
facilities to effectively accommodate existing flows from the tributary area.

We believe the project may be of interest to you Or to your organization and
ask for your participation in assisting us to complete the Environmental
Assessment prepared for the project. A copy of the draft Environmental
Assessment is enclosed with this letter for your review. Presently, the
jnformation we have obtained indicates that the project does not have any
significant impacts and a Negative Declaration may be filed.

We would appreciate receiving written comments on the proposed project
relative to your jurisdictionm, expertise, local knowledge, or interest. We
would like to recelve your comments by May 21, 1990 and hope that you can
respond by that time. Thank you for your cooperation.

If you have any questions, please call Mr. Richard Leong at 527-5863.
Verystruly yours,
S ——
0
SAM CALLEJ

Director add Chief Engineer
Attachment

b
SAM CALLEJO
DIRECTOR AND CHIEF ENGINEER

In reply refer to:

\0?

T O I TS S

Lt e b i bt o e T 2w ik s L



j990- 090104 FEX | FLE bapy
' FILE Copy

ENVIRONMENTAL ASSESSMENT
<& HEEIA WASTEWATER COLLECTION SYSTEM ¥

(ALII BLUFFS WWPS AND FM AND
PUNAWAI WWPS AND FM CONSTRUCTION)

HE’EIA, KOOLAUPOKO, OAHU, HAWAII

Prepared For:

Division of Wastewater Management
. Department of Public Warks
City and County of Honolulu

Prepared By:

Calvin Kim and Associates, Inc.
and
Gerald Park Urban Planner




L.

[

-

(O O

| I

It

——3

|
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EXECUTIVE SUMMARY

PROJECT NAME: He'ela Wastewater Collection System
{Alil Bluffs WWPS and FM and Punawal WWPS and
FM Construction)

PROPQSING AGENCY:-  DMision of Wastewater Management
Department of Public Works

Clty and County of Honolulu
PROJECT LOCATION: He'ela, Koolaupoko District, Oahu, Hawali
TAX MAP KEY(S): 4-6-04, 07, 08, 16, 18-20, 22, 33
CONTACT PERSON: Richard Leong

Division of Wastewater Management
Department of Public Works

City and County of Honolulu

Ph: 527-5863

The Division of Wastewater Management, Department of Publlc Works, City and County of
Honolulu, proposes to Improve sections of the He'sla Wastewater Collaction System. The
primary objective of the project is to enhance the health and safety of the public by providing
permanent wastewater facilities to effectively handle existing wastewater flows from the He'sla
Sewage Tributary Area. A secondary objective Is to provide for the safety of City personnel who
must now enter the underground sewage pump stations for maintenance and repairs. The
three temporary pump stations comprising the system do not meet current municipal pump
station standards and should be replaced by parmanent facllities.

Threa construction alternatives are evaluated for environmental impacts in this Assessment.

Alternative | Permanent Alil Bluffs Wastewater Pump Station (WWPS)
and Force Main and Punawal Trunk Sewer (One Pump
Statlon).

Alternativa || Permanent Alll Bluffs Wastewater Pump Station (WWPS)

and Force Maln; and New Punawal Wastewater Pump
Station and Force Main (Two Pump Stations).

Alternativa il Upgrade Existing Alli Bluffs Sewage Pump Station and
Force Main; Upgrade Existing Crown Terace Sewage
Pump Station No. 4 and Force Main; and Upgrade Existing
Crown Terrace Sewage Pump Station No. 2 and Force
Malin.
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The three construction alternatives provide a permanent sewer system In conformance with
City design standards. Each alternative was developed based on flows generated within the
axisting tributary area; however, flow from an unsawered area beyond Ha'ela Bridge was added
to that for the Alll Bluffs area. Englneering variations for the altarnatives are based on
replacing the three temporary pump stations and force mains with one, two, or three new pump

stations, force malns, and gravity sewers.

A fourth altemative, the No Action alternative, was considered but dismissed. In monsetary
terms, the No Action aiternative Is the least cost option. However, the continued exposure of
City personnel to hazards within the pump stations, the danger of structural failure of the three
pump statlons, and Clty design standards that require permanent type facllities make this
alternative undesirable.

Upon careful gvaluation of the operational, economic, and environmental characteristics of
the three construction altematives, it s recommended that Alternative I should be
Implemented to provide permanent sewage facilities for the He'ela Sewage Tributary Area.

This alternative Is the least damaging to the enviranment slnce most work will occur within the
rights-of-way of Kamehameha Highway and Halaulanl Street. Two new wastawater pump
stations will be required and sites for both ara avallable adjacent to the statlons to be replaced.

Potentlal Impacts on air quality, acoustical quality, and traffic flow are anticipated. These
Impacts are of short-term duration and can be mitigated by measures described In this
Assessment. Alternative I! can be constructed entirely on public lands. Land required for the
new Punawal WWPS and Alii Bluffs WWPS will be provided by the Bishop Estate. This
recommended Alternative doss not Infringe on He'sla Marsh and thus wil neither Impact
He'ela Stream nor the wetlands.
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A

INTROD

Location

The Division of Wastewater Managemant, Department of Public Works, City and County of
Honolulu, proposes to implement improvements to a postion of the He'sla Wastewater
Collection System located In He'ela, Koolaupoko District, City and County of Honolulu,
State of Hawall. The location of the project is shown in Figure 1 and Is Identifled by tax map
key as First Taxatlon District 4-6-04, 07, 08, 16, 18-20, 22, and 33.

The system serves a sewage tributary area of approximately 205 acres as shown In Figure
2. The tributary area has been extensively developed for residential uses to Include Crown
Terrace, Alil Bluffs Mauka, Alli Bluffs Makal, and Alii Cluster subdivisions. Geographically, the
area is generally bounded by Halku Road to the south, Kahekili Highway to the west, and
He'sla Fish Pond and a portion of Kaneohe Bay to the east. He'sla Marsh forms a
meandearing northern border between Kaheklli highway on the west and He'sia Fish Pond
ontha east.

v N for the Pr

The primary objective of the project is to enhance the health and safety of the public by
providing permanent wastewater facilities to effectively handle existing and planned
wastewater flows from the He'ela Sewage Tributary Area.

Three temporary sewage pump stations and force mains serve the 205 acre tributary area
(see Figure 2). The existing temporary pump stations and force mains were constructed by
the developers of the rasidentlal subdivisions in the He'ela area. These temporary facilitles,
which have been in use for at least 27 years, ware Intended to serve the initial phases of
the planned residential development of He'ela and were to be replaced by permanent
facllities after the balance of the area was completely developed. However, over the years,
municipal land use planning considerations have changed and much of the He'ela lands
have been prohibited from development as envisioned. As such, permanent sewage
facllitles to replace the eadler temporary facilittes and serve the envisioned additional
developed areas were not constructed.
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In April, 1886 the City and County of Honolulu assumed the responsibility for the operation
and maintenance of the three existing sewage pump stations and force mains from the
He'ela Landing Homes developer through a monetary Setlement Agreement. That
Agreement would also provide for the quit claim conveyances from Bishop Estate of the
existing stations and lines and the dedlication of the three existing temporary sewage pump
station sltes.

Prior to assuming the responsibilities for the existing facllities, the City had recelved
numerous complalnts that pointed to a lack of maintenance of the pump statlons. Upon
assuming this responsibility, the City has contlnuously strived to provide permanent type
facllities.

A secondary objective is to provide for the safety of City personnel who must enter the
undarground stations for maintenance and repalrs. A Preliminary Engineering Report for
the project (Kim & Associates, 1989) concluded that the three temporary City operated
and maintained pump stations do not meet cument Division of Wastewater Management
Wastewater Pump Statlon standards for reliability, access, redundancy and safety, and
construction materials and therefore the stations should bs programmed for replacement.

Exlsting Colloction System

Three temporary sewage pump statlons—Crown Terrace Sewage Pump Station No. 2,
Crown Terrace Sewage Pump Station No. 4, and Alll Bluffs Sewage Pump Station—and thair
respective force mains, comprise the main features of the existing collection system as
shown in Figure 3. Existing sewage flow data Is presented in Table 1.

Crown Terrace Sewage Pump Stations No. 2 and No, 4 were Installed as temporary stations
in 1962 and were to be abandoned upon the construction of permansnt buiit-in-place
faciities. They are factory-built, undergrcund, pump stations. Both stations were
constructed to serve the initial Crown Tetrace Subdivision. Crown Terrace Sewage Pump
Station No. 4 collects sewage from the lower areas of the subdivision then pumps the
sewage thfough an 8-inch force main to a sewer manhole located in a higher area in the
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Dasign equivalent
population (persons)

Areas served (acres)

Average wastewater contribution
(gallons per capita)

Maximum flow factor

Dry weather Infiltration/inflow
{galions per day)

Wet Weather inflltratlon/Inflow
(gallons per day)

Design Flow Rates
(million gallons/day)

Average Flow
Maximum Flow
Peak Flow

Alii Bluffs
Sewage Pump

Station

633
50

80

S
3,165

62,500

0.054
0.2566

Crown
Temraca

SPSNo. ¢

2,332
150

80

4.42

11,660

187,500

0.199
0.836

Crown
Termrace
SPS No. 2

Loca)

76

6,250

0.006
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subdivision. From that rhanhole. sewage I8 conveyed by a 10-inch gravity line to Crown
Terrace Sewage Pump Statlon No. 2 where It enters the station through an 8-inch gravity
line. Crown Terrace Sewage Pump Station No. 2 also collects sewage from the higher
arsas of the subdivision and pumps the combined Incoming sewage through an 8-inch
force maln to a municipal trunk sewer. The trunk sewer is located under Kamehameha
Highway outside of the tributary area and at an elevation highsr than Crown Terrace
Sewage Pump Statlon No. 2.

The Alii Bluffs Sewage Pump Statlon was put into service in 1967 as a temporary station
and was to be abandoned and replaced by a permanent facllity. it too Is a factory-built,
underground pump station. it was constructed to serve the Alil Bluffs Mauka, Alli Bluffs
Makal, and the Alll Cluster residential developments. This station collects sewage from
those developments and pumps the sewage through a 6-inch force main which connacts
to the B-Inch force main from Crown Terrace Sewage Pump Station No. 2.

In 1974, Crown Terrace Sewage Pump Stailon No. 4 and, correspondingly, Crown Terrace
Sewage Pump Station No. 2 were included in the extended collection system to sarve the
Halku Park Unit I, Haiku Park Unit Il, and Halku Knolls residential subdivisions. The stations
did not undergo any changes because they were determined to have adequate
capacities.

Belated Wastewater Facilities

The He'sla Wastewater Collection System Is part of the Kansohe-Kallua Wastewater
Collection and Disposal System shown in Figure 4. Sewage flows generated in the MHe'ela
Sewage Tributary Area are pumped by the three temporary sewage pump stations and
their appurtenant force mains to a manhole In the Clty’s municlpal system In
Kamehameha Highway. From that manhole, sewage Is conveyed by gravity to the
Kaneche Wastewater Treaiment Plant (WWTP) where received sewage Is treated by the
trickling filter process. Sludge resulting from the treatment process Is handled by
high-rate anaeroblc digestion and mechanically centrifuged (dewatered). Treated
effuent is pumped through a 42-inch force main to the Kaflua WWTP. At the Kailua
WWTP, the 42-inch force main connects to a S4-Inch effluent force main from the Kailua
WWTP. The 54-inch diameter effluent force main conveys the combined effluent flows to
the Mokapu Desp Ocsan Quitfall for disposal.
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A.  Jechnical Characteristics

Three construction alternatives for improving the He'ela Wastewater Collection System are
proposed in the Preliminary Engineering Report (Calvin Kim & Associates, 1989) prepared
for the Department of Publlc Works. A fourth altemative, No Action, was considered and
dismissad as conflicting with tha abjectivas of the project. The alternatives are:

Alternative | Parmanent Alil Bluffs Wastewater Pump Station and Force Main
and Punawal Trunk Sewar {One Pump Statlon),

Alternative Il Parmanent Alll Bluffs Wastawater Pump Station and Force Main
and New Punawal Wastewater Pump Station and Force Main
{Two Pump Stations).

Altemative 111 Upgrade Existing Alll Biuffs Sewage Pump Station and Force

Main; Upgrade Existing Crown Terrace Sewage Pump Station No.
4 and Force Main; Upgrade Existing Crown Temace Sewage
Pump Statlon No. 2 and Force Maln (Three Pump Stations).

Altemative IV Maintain Status Quo of Existing He'ela Wastewater Collection
Systam (No Actlon).

Each construction alternative provides permanent wastewater facllities in conformance
with City design standards. Each alternative was developed based on flows generated
within the existing tributary area. At the present time, further residential development in
the project area Is prohibited by the Clty's Koolaupoko Development Plan. Consequently
the design period Is considered ultimate and wastewater flow quantities are unchanged
from existing flow rates. Deslgn data and flow rates for each altemmative are presented in
Tables 2A, 2B, and 2C.
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JABLE 2A
DESIGN DATA

HE'EIA WASTEWATER COLLECTION SYSTEM

ALTERNATIVE |

Deslgn Period: 1989 (present)

Design equivalent population (persons)
Areas served (acres)

Average wastewater contribution
(gallons per capita)

Maximum flow factor

Dry weather Infiitration/infiow
(gallons per day)

Waet Waeather Infiltration/inflow
(gallens per day)

Dasign Flow Rates (million gallons/day)
Average Flow

Maximum Flow
Peak Flow

= Ultimate

Alli Blufs
WWPS

2,965

4.21

14,825

250,000

0.252
1.013
1.263

Punawai
Trunk

2,332

150

4.42

11,660

187,500

0.199
0.836
1.024

Punawai
By-Pass

6,250

0.006
0.031
0.037
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JABLE 2B
DESIGN DATA

HE'EIA WASTEWATER COLLECTION SYSTEM
ALTERNATIVE il

Design Period: 1989 (present) = Ultimate

Alll Bluffs Punawai
WWPS | WWPS
Design equivalent population (persons) 633 2,332
Areas served (acres) 50 150
Avarage wastewater contribution
(gallons per capita) 80 80
Maximum flow factor 5 442
Dry waather inflitration/inflow
(gallons per day) 3,165 11,660
Wat Weather Infiltration/inflow
{gallons per day) 62,500 187,500
Design Flow Rates (million gallons/day)
Average Flow 0.054 0.199
Maximum Flow 0.256 0.836

Peak Flow 0.319

Punawal
By-Pass
Sewar

76

6,250

0.006
0.031




JABLE2C
DESIGN DATA

HE'EIA WASTEWATER COLLECTION SYSTEM
ALTERNATIVE lli

Design Period: 1989 (presant) = Ultimate

Crown Crown
Alii Bluffs Terrace Terrace
—SPS S§PSNo 4 SPSNo.2
Design equivalent population (persons) 633 2,332 2,408
Areas served (acres) 50 150 155
Average wastewater contribution
(gallons per capita) 80 80 80
Maximum flow factor 5
Dry weather Infiltration/inflow
(gallons per day) 3,165
Wet Weather infiltration/Inflow
(gallons per day) 62,500

Design Flow Ratas (million gallons/day)

Average Flow - 0.054
Maximum Flow 0.256
Peak Flow 0.319

12
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The Divislon of Wastewater Management requires that the HMHe'ela Wastewater Collection
System accommodate wastewater flow quantities from an additional sub-tributary area.
This sub-tributary area Is an existing unsewered residentlal area of approximately 14 acres
immediately north of He'sla Bridge. The design equivalent population Is estimated at 453
porsons. Based on the existing Development Plan designation (Residentlal) and zoning,
the Divislon of Wastawater Management has estimated the additional flow as follows:

Dasign Average Flow: 52,000 gallons per day
Design Maximum Flow: 196,000 gallons per day
Design Peak Flow: 240,000 gallons per day

Given these additional flow rates, the design flow rates for the Alll Bluffs facllity have been
adjusted as shown In Table 2D. Collection lines will not be extended to this unsewered
area as part of this project. Rather, the Department of Public Works is only providing
additional capacity at the Alll Bluffs Wastewater Pump Station to accommodate projected
flow.




HE'EIA WA A E

ALll BLUFES WASTEWATER PUMP STATION

Peak Flow

Dasign Flow Rates 1989 Ad]usted
11T It Jpresent) Ultimate
Altemnative |
Average Flow 0.252 0.304
Maximum Flow 1.013 1.209
Paak Flow 1.263 1.499
Altemativa l|
Average Flow 0.054 0.106
Maximum Flow 0.256 0.453
Peak Flow 0319 0.555
Alternative lll
Avarage Flow 0.054 0.106
Maximum Flow 0.256 0.453
0.319 0.555




Altemative |

Altenative | was developed with the concept of constructing one new permanent
wastewater pump station and force main and two new gravity mains (see Figure 5).
These new facillties are adequate to collect and convey sewage that Is now
received by the three temporary sewage pump stations and force mains.

Actlons needed to implement this alternative are described below.

The existing Crown Terrace Sewage Pump Station No. 4 would be removed and
8nch force main abandoned. Incoming sewage would discharge into an axisting
sewer manhole at the end of Halaulani Street and conveyed by a new 12-inch gravity
line (Punawal Trunk Sewerj to a new pump station In the vicinity of the existing Alli
Bluffs Sewage Pump Station.

The Punawal Trunk Sewer has a pipe length of 3,984 LF with a slope of 0.0090 ft/ft.
Invert elevation Is set at (-} 4.20 feet MSL at the new Alll Bluffs Wastewater Pump
Station (WWPS) and +35.05 feet MSL at an existing manhole In Halaulani Street.
This alternative requires a 10-foot wida sewer eassment for maintenance purposes,
drainage crossings, and driveway crossings at private driveways.

Two alignments ware proposed for the Punawal Trunk Sewer. The primary alignment
begins at a manhole at the end of Halaulani Street In the Crown Terrace
Subdivision. The alignment proceeds north alongside the last residence, tums west
immediately behind residences on the north skie of Halaulani Street, and crossss a
gravel driveway linking kuleana lands (the Patacsil property) with Ahui Nani Place in
the Alll Cluster Subdivision. From here to the northern end of the Alll Cluster
Subdivision, a distance of approximately 1,300 LF, the terrain Is steep-sloped and a
grade differential of approximately +30 feet separates the Patacsil property and Ahui
Nani Place at the bottom and top of the siope respectively. Tha sewer line is allgned
along the centar of this steep slope. The sewer line continues north to the Alli Bluffs
Wastewater Pump Statlon on a low slope alongside and above the eastern edge of
the marsh. This section of the alignment Is placed about 15 feet away from
residential lots bordering the marsh.

15
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The alternative alignment aiso begins at a manhole at the end of Halaulani Street
and proceeds north alongside the last dwelling. Rather than tuming waest, the
alignment continues north alongside a plant nursery and into alluvial flatlands
formerly used for taro and rice cultivation then tums west and crosses the He'ela
Wetlands before tuming north In the viclnity of the north end of the Alll Cluster
Subdivision. This route then follows the primary allgnment on to the Aljl Bluffs
Wastewater Pump Station.

The existing Alii Bluffs Sewage Pump Station would be removed and an existing
6-inch force main used as a standby facliity. Incoming Séwage to the new pump
station would be pumped via a new 12-inch ductile iron force main to an existing
discharge rnanhole in Kamehameha Highway.

The site of the new Alii Bluffs Wastewater Pump Station measures 9,450 SF (90" x
105°). The pumps would be housed in a reinforced concrete structure and planned
improvements Include a paved driveway, parking area, and an above ground fusl
Storage tank. The station wet well will have a storage volume of 2,749 gallons.,

Additional land will be required to site the facllity.

From the pump station, approximately 4,700 LF of 12-inch ductile iron Pipe (the new
force main) will be constructed within the Kamehameha Highway right-of-way.

The existing Crown Terrace Sewage Pump Station No, 2 would be removed and
g-inch force main abandoned. Incoming sewage (now excluding discharge from
¢rown Terrace Sewage Pump Station No. 4) would be conveyed by gravity (Punawai
By-Pass Sewer) to an existing 8-inch gravity main in He'ela Strest.

Approximately 188 LF of pipe will be laid within an existing 10-foot wide sewer
edasement.




The estimated capital cost for Altemative | is $5,387,000. The major cost Rems
include maintenance easement improvements, land acquisition for the new Alll Biuffs
WWPS, trench excavation and backdill, gravity sewer piping, pump station structure,
pumps and piping, force main plplng, emergency power, and Instrumentation and
controls.

Altornativg ||

Alternative Il proposes the construction of two new permanent wastewater pump
stations and force malns with revised pumping schemes and one new gravity main to
accommodate sewage handled by the three existing pump statlons (see Figure 6).

Actions needed to implement this alternative are described below:

The existing Crown Terrace Sewer Pump Station No. 4 would be replaced by a new
permanent Punawal Wastewater Pump Station and the existing 8-Inch force main
used as a starxiby force main. Incoming sewage would be redirected to the new
pump station and pumped through a new force main to a new discharge manhole in
Kamehameha Highway.

The Punawal Wastewater Pump Station would be constructed of relnforced
concrete and sited at the end of Halaulani Street to the southwest of the existing
pump station. A 9,300 SF site (98’ x 95') would accommodate the pump statlon,
paved driveway and parking, and an above ground fuel storage tank. The station
wet-well will have an operating volume of 1,851 gallons. Additional land will be
required to site the facllity.

From the Punawal Wastewater Pump Station a new 2,570 LF 8-nch ductlle iron
force main would be Installed within Halaulanl Street and Kamehameha Highway
rights-of-way to a discharge manhc!a to be constructed in Kamehameha Highway.

The existing Alil Bluffs Sewage Pump Station would be replaced by a new permanent
Alll Bluffs Wastewater Pump Station and the existing 6-inch force main used as a
standby facllity. Incoming sewage to the new pump station would be pumped
through a new force main to a new discharge manhole in Kamehameha Highway.
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The new Alil Bluffs Wastewater Pump Statlon would be constructed on a 9,450 SF
site to the north of and adjacent to the existing pump station. The larger site would
accommodate a reinforced concrete structure, concrete driveway and paved
parking, and outdoor fuel storage area. The station wet-well will have a storage
voluma of 1,178 gallons. Additional land will be required to site the facility.

The Alii Bluffs force main for this altemative Is simifar In length (4,700 LF) as
Alternative [. The diiference Is that the pipe slze would be 8-inch Instead of 12-inch.
A new discharge manhole will be constructedd near He'ela Street to accommodate
the Alil Bluffs and Punawal force malns.

The existing Crown Terrace Sewage Pump Station No. 2 would be removed and
8-Inch force maln abandoned. Incoming sewage {now excluding previous discharge
from Crown Terrace Sewaga Pump Station No. 4) would ba conveyed by gravity
{Punawai By-Pass Sewer) to an existing 8-Inch gravity main In He'ela Strest. This
disposition under Alternative I Is the sama schema as with Alternative |,

The estimated capital cost for Altermative || I8 $4,413,000.00. The major cost
Includes land acquisition for the new Alil Bluffs and Punawal WWPSs, trench
excavation and backfill, pump statlon structures, pumps and piping, force main
piping, emergency powar, and instrumentation,

Altgrnativa Il]

Alternative Il was developed with the concept of using the existing pumping scheme
but upgrading the three existing temporary sewage pump stations and force mains
with three hew permanent pump stations and force malins (see Figure 7). Upgrading
would consist of replacing existing facilities. Actions needed to Implement this
alternative are described below.

The existing Crown Terrace Sewage Pump Station No. 4 would be replaced by a new
permanent wastewater pump station and the existing 8-Inch force main would be
used as a standby force main, Incoming sewage to the new pump station would be
pumped through a 8-Inch new force main to an existing discharge manhole in
Halaulani Street.
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The upgraded Crown Terrace Wastewater Pump Station No. 4 would be sited at tha
end of Halaulani Street to the southwest of the existing pump station. A 9,310 SF site
(98' x 95" Is required to accommodate a reinforced concrete structure, paved
driveway and parking area, and an above ground fuel storage tank. The statlon

wat-well will have a storage volume of 1,851 gallons. Additional land will be required
for this pump station.

A new &Inch ductile iron force main would be Installed In the right-of-way of

Halaulani Street from the new permanent Crown Terrace Wastewater Pump Station
to the existing discharge manhole a distance of 1,024 LF.

The existing Crown Terrace Sewage Pump Station No. 2 would be replaced by a new
permanent wastewater pump station and the existing 8-inch force main used as a
standby faciity. Incoming sewage to tha new pump station would be pumped
through a new 8-Inch force main to tha connection point with the new 8-Inch forca
main from the Alll Bluffs Wastewater Pump Station, and then through a new 12-inch

force maln for the combined pumpage to the existing discharge manhole In
Kamehameha Highway.

Crown Terrace Sewage Pump Station No. 2 would be replaced by a new penmanent
station. Because this pump statlon Is located In a residential area, upgrading the
plant requires acquiring a residentlal housalot adjoining the existing station. The
larger site would accommodate a relnforced concrete structure, paved driveway

and parking area, and an abova ground fuel storage tank. The station wat-wall will
have a storage volume of 1,851 gallons.

A new 8-inch ductile iron force main from the station will connect to a new 8-inch
force main from the Alli Bluffs Wastewater Pump Station. The connection point is
within Kameghameha Highway. From the connection point, a new 12-inch ductile

iron force main wil direct the combined flows into the discharge manhole In
Kamehameha Highway.

The existing Alll Bluffs Sewage Pump Station would be replaced by a new parmanent
wastewater pump station and the existing 6-nch force main of polyvinyl chloride
(PVC) plpe material used as a standby facility. Incoming sewage to the new pump
station would be pumped through a new 8-Inch force main to the connection point




with the new 8-inch force main from the new Crown Tarrace Wastewater Pump
Station No. 2.

The upgraded Alll Bluffs Wastewater Pump Statlon would sit on a 9,450 SF site {90’ x
105) to the immediate north of the existing pumping statlon. The larger sits would
accommodate a reinforced concrete structure housing the pumps, paved driveway
and parking area, and an above ground fuel storage tank. The station wet wall will

have a storage volume of 1,178 gallons. Land would have to be acquired to site the
new station.

An upgraded 8-inch ductlle Iron force main would ba placed under Kamehamsha
Highway a distance of 3,830 LF where it would connect to a new 8-inch force main
from the upgraded Crown Terrace Wastewater Pump Station No. 2. From the point
of connection a new 12-inch force malin will direct the comblned flows from the two
stations to the discharge manhole In Kamehameha Highway.

The estimated capital cost for this altarnative is $5,795,000. The major cost Include
land acquisition to construct the upgraded wastewater pump stations for Alii Bluffs,
Crown Terrace No. 2 and Crown Terrace No. 4, trench excavation and backfill, pump

station structures, pumps and piping, force main piping, emergency power, and
instrumentation and controls.

Alternative IV

Alternative 1V, a "No Actlon” Alternative, would malntain the status quo of the existing
Heela Wastewater Collection System. Additional land to provide safe entry and
parking areas for City O&M vehicles would not be acquired. Additional land to
enlarge the existing pump station structures to facilitate access to and
manguverability by City O&M personnel around the equipment In the underground
chamber would not be acquired. Additional land and roadway space to
accommodate new gravity sewers and sewer force malns would not be committed.
City O&M personne! would continue to provide necessary daily, weekly, monthly, and
annual tasks to enable the existing facilitles to function properly. Replacement of
the various equipment and other Space parts would be programmed for purchase at

regular intervals, but untimely breakdown of the old equipment would not be
predictable.




At the present time, the City has Improved the relfability of pump station operation
during power outages by [nstalling portable emergency generators at each of the
axisting stations. Other necessary work would Includa sealing the walls and raising
the tops of the wet-walis to minimize Infiitration/inflow Into the system. In addition,
corrective measures of the existing inadequate hydraullc capacities would be

required. These corrective measures incitide the following:

1. Replace 8" x 45 Lin, Ft. gravity sewer to Crown Terrace SPS No. 2 with larger
12" plpe.

2 Replace 6*x & Lin, Ft. gravity sewer to Alij Bluffs SPS with larger 10" plipe,

3. Replace pumps at Alil Bluffs SPS to pump 222 gallons per minute under
simultaneous pumping conditions with the pumps at Crown Terrace SPS No. 2.

Howaever, the existing underground steel chamber at the Alii Bluffs SPS Is In Imminent
danger of structural collapse. This poses a severe safety hazard to the City O&M
personnel who must enter the underground steel chamber to perform their work.
This exposure to possible Ioss of life makes the *No Action® alternative an

unacceptable consideration.

Under the "*No Action® Alternative, the monstary cost to implement the construction
alternatives, l.e., land acquisition, construction, and operation and maintenance
would be avoided. In addition, temporary Inconvenlences resulting from
construction work would be avolded. And as affected by Alternative 1Il, the
acquisition of one residential lot and the displacement of ts occupants wil be
avoided. On the other hand, exposure of the City O&M personne! to the hazards
associated with the lack of safety in entering and leaving the pump station sites, the
danger of structural failure at the Alif Bluffs SPS, and in attending to the equipment in
all the cramped underground chambers would continue. In addition, monetary cost
to operate and maintaln the existing facllitles, and to replace tha aging equipment
and spare parts would continue, Finally, the possibility of structural failure of the
similar underground steel chambers at Crown Terrace SPS No. 2 and SPS No. 4

would still exist.
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At the present time, the City has Improved the reilability of pump station operation
during power outages by installing portable emetgency generators at each of the
axisting stations. Other necessary work would Include sealing the walls and ralsing
the tops of the wet-wells to minimize infiltration/inflow Into the system. In addition,
corrective measures of the existing Inadequate hydraulic capacities would be
required. These corrective measures include the following:

1. Replace 8° x 45 Lin. Ft. gravity sewer to Crown Terrace SPS No. 2 with larger
12" pipe.

2, Replace 6" x 6 Lin, Ft. gravity sewer to All Bluffs SPS with larger 10" pipe.

3. Replace pumps at Alil Bluffs SPS to pump 222 gallons per minute under
simultaneous pumping conditions with the pumps at Crown Temrrace SPS No. 2.

Howaever, the existing underground steel chamber at the Alll Bluifs SPS is in Imminent
danger of structural collapse. This poses a severe safety hazard to the City O&M
personnel who must enter the underground steel chamber to perform their work.
This exposure to possible loss of life makes the *No Action® alternative an
unacceptable consideration.

Under the "No Actlon® Alternative, the monetary cost to Implement the construction
alternatives, le., land acquisition, construction, and cperation and maintenance
would be avolded. In addition, temporary inconvenlences  resulting from
construction work would be avoided. And as affected by Alternative Iil, the
acquisition of one residentlal lot and the displacement of its occupants will be
avoided. On the other hand, exposure of the City O&M personnal to the hazards
associated with the lack of safety in entering and leaving the pump station sites, the
danger of structural failure at the Alil Bluffs SPS, and in attending to the equipment in
all the cramped underground chambers would continue. In additlon, monetary cost
to operate and maintain the existing facilities, and to replace the aging equipment
and spare parts would continye. Finally, the possibility of structural failure of the

similar underground steel chambers at Crown Terrace SPS No. 2 and SPS No. 4
would still exist,

24




B. Economic Characteristics

The proposed project will be funded by the City and County of Honolulu. The estimated
capital cost for each construction altemative is as follows:

Alternative | $ 5,387,000
Alternative || $ 4,413,000
Alternative lil $ 5,795,000

Land required for various sewer rights-of-way will be acquired through easements. Land
required for expansion at the existing Crown Tarrace SPS No. 4 and Alii Bluffs SPS will be
provided by Bishop Estate. The exception Is one occupied residential houselot required for
upgrading the Crown Terrace Sewage Pump Station No. 2 (Alternative lll) which will be
acquired through direct purchase.

lal Ch risti

Alternative | and Il will neither displace any residents nor affect any business
establishments. If Alternative Ill Is to be constructed, one occupled residentiai houselot wil
be acquired to accommodate the upgraded Crown Terrace Sewage Pump Station No. 2.
The affected homeowner will be adequately compensated for the loss of land and
improvements. Construction within road rights-of-way may Inconvenience motorists and
create minor traffic delays. Private rights-of-way and driveways will be kept open at all
times unless the owners of properties using these rights-of-way are otherwise provided for
satlsfactorily.

Construction along He'ela Marsh will require crossing private properties. Landowners and
lessees will be notifled and rights-of-entry obtained well ahead of actual construction. The
general contractor will be responsible for restoring work areas to existing or better
condition. Owners will also be compensated for unforeseen property damages incurred
directly as a result of constructlon.




RIPTION OF THE AFFECTED ENVIRQNM

A ExistingUso

The sewage tributary area can bs categorized as subuwrban residential in character.
Approximately 205 acres in size, the tributary area consists primarily of singie-family
residentlal subdivisions (Crown Terrace, All Bluffs), townhouse developments (Alll Cluster),
and institutional uses (King Intermediate School, churches).

The tributary area adjoins He'ela Marsh which serves as open space In additfon to its
environmental value as a flood plain and wetland, Just as lands surrounding the marsh
have been extensively altered for urban uses, the marsh also has been modified In historic
and recent times for varous agricultural uses including the growing of taro, rice, and
sugarcans. The land is still used for various agricultural activities although on a smaller,
less intensive, and fragmented scale. Present day agricultural uses include a commercial
plant nursery north of Crown Terrace Sewage Pump Station No. 4, taro and banana
cultivation on kuleana lands downslope cf the Alll Cluster townhouss development, and

pasturing horses in the northen section of the marsh near the Alii Bluffs Sewage Pump
Station.

B. hical teristl

The climate of windward Oahu, can be characterized as windy, warm, and moderately wet.
The northeast tradewinds prevall throughout most of the year with occasional southerly (or
"Kona") winds during the winter months. Average annual wind speeds are approximately 15
miles per hour with speeds during the summer months generally greater. Average annual
temperature Is about 75 degrees F with ittle seasonal variation. Average humidity is about
75 percent. Annual rainfall averages 50 inches along the coast to 150 inches along the
crest of the Koolau Mountains. Approximately 70 percent of the annual rainfall occurs
between November and April. In comparison, rainfall measures 20 Inches or less along the
arld leeward coast of Oahu less than 15 miles from the ralnfall rich Koolau Mountalns.




C. Jopography

The topography for most of the tributary area can be characterized as hily. Elevations
along Kahekili Highway range from 180 feet to 120 feet above mean sea lovel (MSL). The
roadway elevation of Kamehameha Highway ranges from 90 fest to 20 feet above MSL. The
roadway elevatlon of Halku Road ranges from 180 feet to 90 feet above MSL. The area
abutting He'ela Stream is relatively flat terrain, ranging In elevation from approximately 50
fest to 10 feet above MSL.

The separation of major sub-areas comprising the sewage tributary area and the
configuration of the existing sewer collection system are the result of topographical
conditions. The common boundaries between the sub-areas demarcate the high ground
elevations that had precluded a continuous gravity system across those lines at the tima of
development.

Solls

The Punawal Trunk Sewer alignment of Alternative | generally follows the Interface betwesn
Hanalel Siity Clay (HnA), Lolekaa Sity Clay (LoE), and Marsh (MZ) solls (Soll Conservation
Service, 1972). The Hanalel Series, which comprises a vast portion of He'eia Marsh, "Is a
poorly dralned soll occurring on bottom lands and flood plalns.” Lolekaa clay Is a "well
drained soll occurring in dralnageways and on fans and terraces on the windward side of
the Island of Oahu®. Usually found on 25-40% slopes, LoE soils are difficult to work because
of the steep slopes and the erosion hazard can be moderate to severe. Marsh (M2)
consists of wet, periodically flooded areas covered dominantly with grasses and is usually
found along coastal areas.

Kamehameha Highway passes through the Lolekaa Series but this clay {LoB) is usually
found on less steep slopes (3-8%). Unlike its LoE countertype, LoB solls are easy to work
with and tha erosion hazard Is slight.




E. Fiood Hazards

Flood hazard areas In the vicinity of He'ela Stream have been Iidentifled on Fliood Insurance
Rate Maps (FIRM) prepared by the Federal Emergency Management Agency (1987). The
sewage tributary areas are In Zone X [Unshaded] which ara defined as "areas daterminsd

to be outside the 500-year flood plain®.

Undeveloped lowlands adjacent to He'ela Stream ars placed In Zone AE (Floodway) and
Zone AE 100-vear flood hazard area (see Figure 8). The floodway area is along the main
channel of He'ela Stream and Includes portions of the adjacent flood plain which must be
kept free of encroachment. The flood hazard area is the entire area Inundated by the
100-year flocd.

The northem segment of He'ela Stream fiows In a narrow, shallow channel that Is densely
lined by hau trees. The stream channel is oftentimes blocked by debris In this segment and
stream flow is diverted onto the adjoining lands resulting In local flooding or marshy
conditions. Local residents point out that flooding has been caused by depositing fil In
areas throughout the marsh. Flood conditions have been exacerbated ever since an
elavated earth road was constructed across the middle of the marsh, The road was built to
haul excess fill from developing areas mauka of Kahekill Highway for deposition near the Alli
Bluffs SPS. Supposedly only a temporary feature on the landscape, the road dams overand
flow during rainy perlods creating a backwater condition wherein low lying residences are
flooded periodically.

F. rological Ch: risti

1. Groundwater:

Despita its almost persistent 'wet' conditions, no groundwater sources have besn
developed in the Immediate area. The coastal portion of Me'ela between the foot of
the Koolau Mountains to the ocean Is essentially caprock consisting of marine
depaosits and alluvium (Board of Water Supply, 1975).

In an area below the northern end of Ahui Nani Place, the ground was observed to be
molst well above the marsh Indicating the possibillty of fresh water seeps.
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2. Surface Water:

He'ela Stream, a perennlal windward Oahu stream, meander$ some 3.2 milas from its
mouth to the 2,826 foot summit of the Koolau Mountains, The stream drains Halku
and loleka'a Valleys and its drainage basin encompasses 2,750 acres of
mountainous valleys and low-lying coastal plains.

Stream flow averages 2.76 cfs for years of record and the highest flow recorded was
273 cfs at USGS Station 16275000 {(Wilson Okamoto, 1983). The stream has an
average gradient of 1.3% and Is well defined In its upper reaches (30-50 foot
sections with 10-20 foot depths). Its lower reach Is ¢haracterized by marshy
floodplain condltions.

G. He'elaFloodplain

The He'ela Floodplain Is a low-lying area located along the lowest reach of He'sla Stream,
- between the mouth of the stream and a point approximately Ane mile upstream. The

stream ltself Is some 3.2 miles long, draining Hail and loleka'a Valleys on windward Oahu.
- Recent surveys (AECOS, Inc., 1983, 1988) have reported He'eld Stream to be rolatively
pristine throughout much of Its length, a somewhat unusual clrcumstance considering its
proximity to Kaneohe where nearly all of the other perennlal streams have baen extansively
modified (channelized). Timbol and Maciolek (1978) calculated that 14 percent of the
channel length of He'ela Stream had been altered {realigned, reveted, or confined to a
lined channel or culvert), but some additional modifications have been made since the
1970's (see Wilson Okamoto & Assoclates, Inc., 1983). At least one diversion of stream
water axists (USFWS, 1977).

The fioodplain of He'ela Stream occuples an area of some 200 #cCres along the windward
coast of Oahu at Kaneohe Bay. The flood plain Is surrounded by foothiils of the Ko'olau
Ridge below Halku Valley. This low-lying land can be divided into three distinct types of
wetland environments: 1) a mangrove swamp comprising about one-quarter of the
floodplain at ts seaward end; 2) a marsh comprising perhaps one-half or less of the total
area; and 3)a seasonally wet meadow (pasture land). Additionally, the project area
- includes low-lying fil areas and upland slopes. From a biological perspective there are at

least four distinct aquatic environments. These are: A) stream (both lentic and lotic
— habitats), B) marsh (including lentic habitats), C) mangrove swamp, and D) estuary.




"

The mangrove swamp, which was first recorded In 1920, began as & few mangroves
growing around the stream mouth along the shore of Kaneoha Bay and He'sia Fishpond
(Evans, 1975). The mangrove was introduced to Hawall about two decades earlier. Over
time, the forest expanded. both landward and seaward. The swamp floor was gradually
elevated as sediments carried In by the stream were deposited around the mangrove
prop-roots. This expansion of the mangrove stand and deposition of sadiment has
reduced the extent of both the marsh and estuarine environments, and has altered water
flow pattems with respect to both the stream channel locations and the extent of tidal
incursion (AECOS, Inc. 1976). Historically, fishpond construction and rice and taro
cultivation must have had similar profound Impacts on the hydrology of the floodplain,

He'ola Marsh proper is mostly that portion of the floodplain above the mangrove area to a
point where the channel of He'sla Stream can ba clearly defined. According to Elilott and
Hall (1977), the “wettest areas ... lia in the northern sector, in a broad arch which curves
from the mangrove stand on the east to the pasture on the west” Within this area, the
stream channel Is no longer readiy discernible (Willam Brewer, personal communlcatlon).
The marsh Is extensively overgrown with California grass (Brachiaria _mutica), am
introduced species that tends to occlude open-water areas, and honohono (Commeling

diffusa).

The remaining, upper portions of the floodplain are utlized as pasture for horses and
cattle. Because this land is low-sloping and of low elevation, some or most may be flooded
or become marshy during the rainy season. For this study, this land Is classified as
seasonally wet meadow. He'ela Stream flows along the south and west sides of this

meadow within a channel that Is densely lined by hau (Hibiscus tillaceus). Because of
blockage of He'ela Stream by debris within the hau forest, a portion of the flow was being
diverted at the time of the field surveys Into the upper meadow. This water was flowing
around the east side of a low ridge which prominently divides the meadow portion of the
fioodplain into northemn and southern sectors. The hau forest grades upstream Into a
riparian forest above the marsh.
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H.

Much of the land which surrounds the marsh and meadow rises relatively sieeply from the
level of the marsh. In some areas, soll fill has raised previous marsh or meadow above an
elovation subject to normal seasonal flooding, creating low elevation fill land. Included
within this *fill* designation in Figure 9 are some areas of low lying land which do not
nomally become inundated but which may not be man-made fill, representing Instead
natural fans of alluvial material. The uplands and fill areas are, for the most part, open
pasture or densely vegetated and used for grazing, agriculture, or residential structures.
The proposed alignment of the Punawal Trunk Sewer Is entlirely within the uplands landform
unit {including some areas designated as fill land). The alternate alignment (which Involves
only a portion of the proposed route} crosses seasonally wet meadow and fill land.

{ A ic Bigt

The following describes the kinds of biclogical resources present In each of the principal
environments In the project area (see Figure 9). Included are discussions of the
relationships between the various environments.

1. ‘alg M. Vi m

A swamp Is a wetland dominated by trees. The mangrove swamp at He'ela is
dominated by the red mangrove (Rhizophora_mangle), with the oriental mangrove
(Brugulera qymnorhiza) reported as present (Elllott and Hall, 1977). No part of the
proposed construction would directly involve mangrove areas, so this environment
was not surveyed for this project. The Alil Bluffs Wastewater Pump Statlon would be
constructed at the site of an existing pump station on existing fill land adjacent to
the mangrove swamp at approximately elevation 15 fest above MSL.
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Although mangroves are regarded throughout the world for their value in providing
coastal shoreline protection and habitat, particularly along the ocean shora where
the roots shelter various Juvenile stages of marine fishes and crustaceans, they are
often regarded as a weedy species In Hawail (AECOS, Inc., 1987). This Is bacause
mangroves are introduced specles (the first around 1902) which can radically alter
shorellne and coastal pond environments, reducing the habitat value for native
shore and wetland birds. The mangrove also “destroys” anclent fishponds by
overgrowing and disrupting rock walls and promoting siitation within the pond.
Mangrove forests have not been extensively studied In Hawall and therefore
documentation of their ecological value here s lacking.

The mangrove forest at He'ela is the largest on windward Oahy, and has had an
Impact on the He'ela wetlands {see Walsh, 1967: AECOS, Inc., 1976; Evans, 1975;
Elliott and Hall, 1977). The expansion of this particular stand over the last several
decades has reduced the area of marshland once utllized by nativa waterbirds and
substantially altered He'ela Fishpond. The extent to which native waterbirds such
as the Hawallan Coot and Hawailan Gallinule might now utilize the mangrove
swamp Is unknown. The estuary of He'eia Stream would now seem to be limited to
the main channel below the Kamehameha Highway (‘Long") bridge. Although the
mangrove Is not native, and therefors not particularly compatible with much of the
native wetland blota, the mangrove areas do harbor a varlety of marlne and
estuarine organisms including swimming crab (Thalamitg Integra) and Samwoan
crab (Scvila serrata) which are sought for bait and food. Further, the complaex
habitat provided by the prop-roots and associated foullng assemblages very likely
provide valuable shelter for juveniles which, as aduits, may populate freshwater or
marine envircnments.

Evidence (some from Walsh, 1967) suggests that the mangrove swamp at He'sia
serves as a filter removing nutrients and particulates carried by He'ela Stream
before the water enters Kaneohe Bay. In this way, the swamp contributes to the
preservation of the desirable marine characteristics of the reefs in the Bay.
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He'ela Marsh

No part of He'sla Marsh (in the strict sense of the perennially wet marsh and
assoclated channels and ponds) is Included In the proposed construction areas of
any of the three alternatives and thersfore thls environment was not surveyed
during this study. However, a proposed alternate route does cross seasonally wet

meadow, and a traverse along thls route was made.

Elliott and Hall (1977) provide a description of the marsh and marsh vegetation {p.
89):

The Interlor of the marsh Is an extensive pasture dominated by
Brachiarla mutlca and to a lesser degree Commeling diffusa. [The] ..
vegetation Is so dense that the [He'ela] stream’s waters are often
covered throughout most of Its length within tha marsh. The rapid
growth of mangrove at the stream outlet has resulted In further
clogging and backing up of waters, A pond ... has been formed and its
sides are bordered by Scirpus validys, Brachiara mutica, and
Ludwigia octivalvis, Cattle egrets and the black-crowned night heron
were observed in the area .. {and] other species of waterbirds may
occasionally feed here.

The marsh provides at least occasional feeding and loafing habitat for the

endangered Hawailan Gallinule (Galllnula chloropus sandvigensis), Hawallan Duck
or koloa (Anas wyvilllana), Hawailan Coot (Eullca americana alal), and Hawalian

Stiit {Himantopus__mexicanus knudseni}(Ahuimanu Productlons, 1977, USFWS,
1978). The dense growth of Callfornia grass (an Introduced species) which tends

to overgrow pond shoreline areas and even open water areas, has perhaps had a

greater negative Impact on native waterbird habitat than has the mangrove at
He'sla.




The U.S. Fish and Wildlife Service (1978) ranked the He'ela wetlands as a
*secondary area” in terms of existing or potentlal value to endangered water blrds,
recommaending management of the marsh as water bird habitat. An Instream use
survey for windward QOahu (Wilson Okamoto & Assoc., Inc., 1983) rmated the
marshland as having high potentlal value for stream fauna and water bird habitats.

Meadow Land

The seasonally wet meadow portion of the He'ela Floodplain would be the
‘wetland® environment most directly impacted by the proposed Punawai Trunk
Sewer construction, particularly i the altemate alignment were to ba constructed.
This environment was surveyed during two visits to the site. It was clearly evident
that during heavy rains and/or high water flow in He'ela Stream, much of this area
does become marshy. The portion surveyaed (south sector} Is temaced, and In
March and April, 1989, was covered by water to a depth which varled from a fow
Inches to a foot or more. Drainage channels and small ponds in this area may be

deeper.

Much of the rneadow land Is heavily grazed, making deterninations of the several
kinds of grasses present difficult. These are, however, Introduced species which
are clearly dominated by Callfomla grass (Brachigria mutica) in the wet areas or In
areas fenced off from grazing. Other common facultative wetland species present
include honchono {Qommeling diffysa), sensitive plant (Mimosa pudica), sedge
(Eimbristyils_tittoralls), and Job's tears (Coix lachryma-fobi). The wast side of the
meadow, along He'ela Stream, Is a densae thicket of hau trees (Hiblscus tiiaceus).

Some parts of the meadow have more "natural® marsh characteristics where the
flow from He'ela Stream Is divertad Into channels and lower lying areas. In such
places the vegetation includes some obiigate wetland plants such as arrowhead
plant (Sagittaria _sagittaefolia) and kamole (Ludwigia octivalvis). Bullffogs (Bana
catesbiana) were observed In small ponds [n the seasonally wet meadow.
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In an area below the northern end of Ahul Nani Place, the proposed Punawal Trunk
Sewer of Alternative | would cross a small swale and pass close to the meadow.
Actually, the route as flagged cuts through the edge of the hau thicket. The ground
here Is molst to an elevation well above the marsh, indicating fresh water seeps.
The vegetation Is somewhat unique and includes a femn (Marattiaceas), wetland

taro (Cologasia _g@sculenta), Chinese taro (Alocasla__cucullata), honohono
(Commelina _diffusa), wedella (Wedolla triiobata). Califomla grass (Brachlarla
futica), banana (Musa x paradisiaca), yeliow ginger (Hedychlum flavescens),
Impatiens (Impatiens sultanl), heliconia (Heliconla sp.), primrose willow (Ludwigla
octivaivls), and mango (Manglfera Indica). It Is suspected that the ground here

remains moist year around, as some of these plants are obligate wetland species
(require wetlands) or are assoclated with high soll molsture content.

He'ela Stream

The macrofauna and riparlan vegetation of He'sla Stream above the profect area
have been surveyed on several previous occaslons (Timbol and Maclolek, 1978;
AECOS, Inc., 1983, 1988). The following description Is taken from AECOS, Inc., 1988
(p. 12) and incorporates Information fram the Timbol and Maclolek survey:

The upstream section [above Kahekili] Is a natural stream bed
within a forested area. The stream is characterized by iarge boulders,
and a typlcal complex of riffes and small pools. Swordtalls

i llet) occur in the pools. Timbol and Maciolek (1978)
report mosquitofish (Gambusla_affinls), loach or dojo (Misqurnus

anguillicaydatys), shortfin molly (Poecllla _mexlicana), and guppy (P.
Ieticulata) as common exotic fishes found upstream of ...[Halku Eden

Condominium]. The endemlc shrimp or 'opae kalaole (Atya_bisulcata)
and [Introduced] crayfish (Brocambarus clarkl) were found hera as
well. Plants common along the stream Just above Halku Eden are

basketgrass 1l itellus), wedelia (Wedella _trilobata), sword
i

fern ). and mosses. Trees overhanging the

stream include rose apple (Eugenla Jambos), guava (Psidium_gualava),

macaranga n ifolla), octopus tree (Brassala

4actinophylia) and hau (Hiblscys tliaceys).
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The reach Immediately downstream of Kaheklll Highway is in a
deep gully. The stream bed Is overgrown with honohono, Job's tears,
and mulesfoot fern. Also present are yellow ginger (Hedyghium
Bavescens), ape (Alocasla mpacromhiza), umbrella sedge (Cyperus

alternifoliys) and impatiens (Impatieng sultanf). The report by Timbol
and Maciolek (1978) Includes a lst of stream animals from this section

of the stream. A number of exotic fishes, Including Chinese catfish

(Clarlas _fuscus), guppy (Pogcllla reticulata), green swordtall
(Xiphophorus_hellerl), loach or dojo (Misgumus angullicaudatus), and

shortfin molly (Poeclla mexicana) were observed. The Tahitlan prawn

{Macrobrachlym lar) and the crayfish (Procambarys clarkl) were also
common. Native o'opu or gobles (Awaoys genbvittatus and Eleotrls

Ssandwicens!s) were present but rare.

The unmodlified stream below Kahekill Highway was rated as having a high potential
as stream habitat in the Instream Use Survey by Wilson Okamoto & Assoclates
(1983). Timbol and Maciolek (1978) rate the entire stream as having moderate to
high quality water and/or natura! values. The stream bed Is modified where It passes
through Halku Plantations (above Kahekill Highway), Is contained In a ralsed box
culvert under Kahekili Highway, and Is modifled for a short distance below Alaloa
Street. AECOS, Inc. (1988) noted that He'sla Stream In the vicinity of Kahekili
Highway was perhaps the most pristine of the several windward streams crossed by
the highway with respect to water quality and natura! habltat values.

The proposed Punawal WWPS (to replace Crown Terrace Sewage Pump Station No.
4 under Alternatives Il and Ill) would be located on a parcel of land at the foot of
Halaulani Street. This area Is above He'ela Marsh, Including the seasonally wet
meadow, and lles along He'ela Stream. The parce! is dominated by various weedy
specles, Including wedelia (Wedelia trilobata), fleld bindweed (Convolvuiys arvensgis),
Flora’s palnt brush (Emllia_sonchifolla), California grass (Brachlara mutica), spiny
amaranth (Amaranthus spinosus), graceful spurge (Euphorbla glomerifera), rattlebox
(Crotalgria sp,), and Indigo (Indlgofera suffticosa). A drainage ditch, inhabited by
tlapla (Qrechromls mossamblca) and bullfrogs (Rana_catesblana) and overgrown
with honohono (Commelina diffusa), extends from the end of Halaulanl Strest,
directing the run-off from a storm draln Into He'ela Stream.
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Along He'ela Stream in this area, Java plum (Eugenia cumini) and hau (Hiblscus
lilaceys) are the dominant trees. The understory vegetation In this riparian
environment Includes Job's tears (Colx_lachryma-lobi), wedelia (Wedelia_ trilobata),
basket grass (Oplismenus hirtellys), dumb cane (Cleffenbachla_picta), elephant’s ear
‘ape (Xanthosoma robustym), banana (Musa x paradislaca), and umbrella sedge

(Qme_mg_g!lqmﬂqlug). The stream bed Is a mbdure of small rounded stones and
sandy-mud. The most abundant fishes In this area are the green swordtail (X

heller)), catflsh (Corydoras cf. aeneus), and guppy (B. reticylata). Moderately large
tilaplas (Orechromls) are present. No crustaceans were observed. The snall,
Mellanla, was very abundant in some locations within the stream. The presence of
Corydoras, a common aguarlum-trade catflsh, Is unusual, The fish Is very abundant
at this locatlon and the Population appears well established.

Downstream from the point where He'ela Stream entars the seasonally wet meadow,
the stream Is densely lined with hau, This area, which extends to the northemn sector
of the marsh, Is a hau-tree swamp. Materlal (sediment and vegetation) brought Into
the swamp from upstream croates dams which cause rerouting of the stream flow,
forcing some of the water Into the south sector meadow.

-Wetl A

Most of the preferred route for the Punawal Trunk Sewer of Alternative | skirts the
edge of the marsh and meadow, The ground rises steeply along much of this
northern and eastern boundary of He'sla Marsh, and the vegstation Is a mixture of
common lowland trees, introduced weeds, and escaped ormamentals. Plants noted
along this route are listed In Appendix B. Although by no means an exhaustive Hst,
particularly with respect to smailer, herbaceous specles, the list does demonstrate
the diversity and abundance of escaped ornamentals found along much of the route.
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ona Char (1988) as

Fill land areas around He'ela Marsh were described briefly by Win

follows:

These elevated areas usually represent fill lands used for dikes,
roadways, house sites, etC. Although these areas may be
Intermittently flooded, they do not support obligate welland plant
specles. Vegetation on these elevated parcels consists primarlly of
Hilo grass (Paspalum tym) along with a numbar of weedy
specles such as puahilanhlia or sleapinggrass (Mimosa pudica), Cuba
jute (Sida rhombifolla), saplings of Java plumb (Syzyglum cumini), and

the thomy wait-a-bit (Caesalpinia seplarla).
tisted In Apperdix A are several species of plants which are potential Indicators of
wetland or aquatic environments. Included are both obligate and faculative
species (indicated by an *0" or 'F" In column three) conskiered important wetland
speclas by Elllot and Hall (1977). Obligate wetland plants are those specles which
require an aquatic environment in order to flourlsh, and are thus Indicators of

wetland conditions. Faculative specles are frequently found assoclated with
cted to wet areas. With the exceptions of

Braghiarla and Commeling (faculative spacies which are ublquitous In many
nd around the marsh), all of the specles so Indicated in Appendix A

route only In the area below the end of Ahul

wetland environments, but are not restrl

locatlons in a
occur near the proposed trunk sewer
Nani Place as discussed In a previous section {(see Meadow Land).

rch Ical

Several archaeological surveys wore conducted of the project area with particular
attention paid to the Punawal Trunk Sewer alignment of Alternative | (see Figure 10). The
first survey was a general inspection of the area to be aHecled by the construction
alternatives.  This  Inspection included observations  along existing roadways
{Kamehameha Highway and Halaulanl Street), pump station sites, and the Punawal Trunk

Sewer alighment.

ute for the Punawal Trunk Sewer bagan at the southern end of the

Investigation of the ro
o. 4. The survey

nt at the existing Crown Terrace Sewage Pump Station N

allgnme
alignment except where it crossed private

progressed northward following the proposed
property (primarlly lands owned by the Patacsl
part, runs along the bottom portion of a natural slope on

contalned no archaeological sites.

| famlly). The alignment, which for the most
the ecastern edge of the marsh
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An alternate route in the southemn portion of the project area was also surveyed.
Beglnning from the end of Halaulani Street, this route extends north along an existing
plant nursery then turns east into alluvial flatlands. In this area, remnant terraces {both of
rock and earth) of former taro and rice flelds were observed. The outline of these terraces
can be seen despite the low vegetation and marshy conditions.

A meeting of “concerned parties” at the Patacsil residence enabled coverage of the
previously unsurveyed portion of the Punawal Trunk Sewer alignment. This portion also
contained no archasologlcal sites. However, at the very base of the slope adjolning a
driveway from the All'l Cluster Subdivision to the Patacsil property and within a few meters
of the proposed route of the Punawal Trunk Sewer, was a maintained dralnage ditch,
which was stone-lined In a few places. This ditch or auwal Is obviously historically
modifled and maintained, and probably relates to both taro and rice farming in the area.

No remnants of former terraces or any other archaeological features were observed at
the existing nursery where there has been significant fill soll deposited, the private
residance(s) of the Patacsll family, and a modern dirt road and assoclated fill area near
the northern terminus of Alternative 1. These modern land modifications undoubledly
were also on former taro/rice fields or assoclated features. Howaver, the relatively recent
soll fills have obliterated surface evidence of the terraces.

The proposed route of the Punawal Trunk Sewer was resurveyed after the alignment was
flaged. Unlike the two previous Inspections along the botlom portion of sloping lands, this
resurvey followed along the face of steep sloped lands that physically separates the Alll
Cluster Subdivision from kuleana lands on the floor of the marsh. The survey results for
this third inspection corroborated the previous two.

In summary, no archaeological sites were observed along the length of the Punawal Trunk
Sewer alignment which runs along the eastern slope of He'ela Marsh. An altemnative
alignment for a section of the Punaval Trunk Sewer cuts through remnants of former taro
and tlcs terraces. No archaeclogical features were observed at the proposed
wastewater pump station sites and within road rights-of-way to be affected by the
proposed profect.
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Population growth in the Koolaupoko District boomed In the 1950s with an average
annual population growth rate of 11.2 percent. Growth In Windward Oahu's
population Is linked to the spread of suburban resldentlal areas, Davelopments In
Kallua and Kaneohe accounted for substantlal growth In the 19505 and 1860s.
Since the 19505 however, the growth Jate has slowed significantly. District
Population increased by 4.4 percent annually In the 1960s, 1.7 percent in the
1870s, and an estimated 0.9 percent In the 1980s. The 1985 population was
estimated at 114,600 persons  (Department of Buslness and Economic

Development, 1988).

The project will service 783 existing residential units in the tributary area with an
equivalent popufation of 3,041 persons (Kim, 1989). This amounts to about
one-third of the estimated 9,448 resident population of Census Tract 105.01

(He'ela) In 1985,

Land Ownership

Sewer lines for all thres alternatives would be Installed primarlly In road
rights-of.way owned by the State of Hawail (Kamehameha Highway) and the City
and County of Honolulu (Halaulan! Street) and existing sewer easements In favor of
the City and County of Honolulu except for the Punawal Trunk Sewer of Alternative I

The Punawal Trunk Sewer would ba constructed within a 10-foot wide easement
primarlly on lands owned by the Bishop Estate. The northern and southem
sectlons of the easement however crosses lands leased out by the Estate.
Consldered in whole, the lease lands are In residential (Alit Cluster Park) or
agricultural (Tomita Nursery, Town and Country Stables) uses. Kuleana lands
below Ahul Nanl Place are not crossed except for a comer of TMK 4-6~16.;17 (L.C.

Aw. 10192).

Bishop Estate also owns the lands on which tha three existing sewage pump

stations have been constructed,
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Water

Water service Is provided by the City and County of Honolulu Board of Water Supply
(BWS). There are no BWS operated water sources or storage facliities within the
project area.

Waterdines and mains of 30, 16,12, and 8-inch dlameters are aligned with or
traverse Kamehameha Highway, Halaulani Street, and He'ela Strest.

Roads

Kamehameha Highway, a County maintained two-lane highway through the project
area, Is one of two major north-south thoroughfares serving this area of windward
Oahu. Within its 40-foot right-of-way, It has a pavement width of 26 feet (average)
and 6 to 10 foot grass or asphaltic concrete shoulders. The posted speed limit is
35 miles per hour. in 1987, dally traffic volume was recorded at 10,385 vehicles
along Kamshameha Highway. Peak traffic hours occur between 0800-0700 hours
(am) and 1630-1730 hours (pm). The direction of travel favors the southbound
direction by a 2:1 margin. A vehicle count summary is shown in Table 3.

Halaulanl Street, a County standard road, has a right-of-way width of 60-feet. Its
curb to curb width measures 40 feet and a typical section includes a 6-foot wide
planting strlp and 4-foot width sidewalks on both sides. On-street parking Is
parmitted.

Drainage

The tributary area appears to be well dralned. Dralnage systems in the residentlal
subdivisions are administered and meintained by the Department of Public Works,
City and County of Honolulu. There appears to be no dralnage works along
Kamehameha Highway between the southern end of the Mauka Al Bluffs
Subdivislon and He'ela 'Long Bridge’. Runoff follows the natural road grade (north)
and eventually discharges Into He'efa Stream at the 'Long Bridge'.
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TABLE 3

IRAFFIC COUNTS

KAMEHAMEHA HIGHWAY AT HE'EIA BRIDGE

11/87
Time Northbound Southbound
0000-0100 24 21
0100-0200 13 6
0200-0300 8 11
0300-0400 6 10
0400-0500 10 43
0500-0600 a2 360
0600-0700 68 1,724
0700-0800 148 1,033
0800-0900 138 369
0900-1000 183 326
1000-1100 188 252
1100-1200 216 209
1200-1300 196 273
1300-1400 239 311
1400-1500 215 245
1500-1600 252 272
1600-1700 299 301
1700-1800 319 297
1800-1900 254 328
1900-2000 170 191
2000-2100 125 155
2100-2200 151 136
2200-2300 93 75
2300-2400 52 38
Total 3,399 6,986

* AM Peak Hour
**PM Peak Hour: 1630-1730, 634 vehicles

Source: Department of Transportation, State of Hawail

Total

45
19
19
16
53
392
1,792
1,181
507
509
440
425
4589
550
480
524
600
616
582
361
280
287
168

10,385
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Runoff discharges Into He'ela Marsh vla several earthen dralnage ditches (near the
existing Crown Terrace Sewage Pump Statlon No. 4) and concrete outlets at the
north end of Ahul Nani Place.

Ltlitles

Electrical power in the area Is provided by Hawailan Electric Company (HECO).
Electrical lines which are aligned with Kamehameha Highway are overhead
utliitles; In the residentlal areas electrical lines are placed underground.

Telephone service Is provided by Hawallan Telephone Company. Overhead trunk
lines run along Kamehameha Highway and In residentlal areas they are placed

underground.

Gasco, Inc. the major supplier of propane gas on QOahu, has no distribution lines In

the area.

Eublic Services
Schoolg

King Intermediate School (grades 7-9) Is the only public schoo! In the tributary area.

There are no public parks and playgrounds (except recreational facilities at King
Intermediate School) located along the sewer line alignments of the varous

alternatives.

A segment of He'ela Stream to the south of Crown Terrace SPS No. 4 (at the end of
Halaulanl Street) has been Identifled as capable of supporting water-based
recreation activitles such as swimming, wading, and flshing (Wllson Okamoto,
1983).
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7.  Protective Services

He'eia is served by the City and County of Honolulu Police Departiment
headquarters at the Kaneohe Civic Center and Honolulu Fire Department fire
stations at Kaneche and Kahaluu.
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A.  State Land Use Districts

The project ‘area Is located entirely within the State Land Use Urban District (see Flgure
11). Jurisdiction over land use and development In urban districts Is the responsibility of
the various county governments. All of He'sla Marsh between Kahekill and Kamehameha
Highways Is also designated Urban. He'ela Pond, a large (ca. 88 acres) fishpond with an
enclosing wall some 5,000 fest long, borders on Kanech¢ Bay and Is In the Conservation

District.
Planfor th n H t

The General Plan for the City and County of Honolulu sets forth long-range objectives for
the general wellare and prosperity of the people of Oahu and broad policles to attain

those objectives.

The tributary area Is within an area of the Island designated urban fringe by the Oahu
General Plan (Department of General Planning, 1988). As described in the general plan,
the existing suburban and agricultural character of fringe communities Is to be
malntained. This is to be achleved by adhering to growth management policles that (1)
malintain population densities consistent with the deslred chatacter of development and
environmental quallties of the area, and {(2) prevent an undesirable spreading of

develcpment.

Toward this end, residentlal population in the Koolaupoko District has been established at
11.0 - 12.2 percent of Oahu's 2010 residential population. The 20-year (1990-2010)
population forecast Is based on State Department of Business and Economic
Development (DBED) projections for the State (1988). The projections (M-K Serles) show
continued growth In both the population and economy of the State although at a reduced
rate. The 2010 resident population for Oahu (Including members of the armed forces and
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their dependents and excluding visitors) Is estimated at 994,500 persons (DBED,
1988). For the Koolaupoko District, this translates into a resldent population of

about 110,000 - 122,000 persons.

Given the existing residentlal character of the tributary area and policy directions
of the general plan, the He'ela Wastewater Collection System has been designed
to accommodate wastewater flow quantities based on existing population In the
tributary area. In this fashlon, sewar capacity Indirectly curtalls development In
- support of land use guldance policles.

Upgrading the sewer system Implements general plan policles to provide safe,
efficlent, and environmentally sensitive wastacollection and waste-disposal
services and provide Improvements to utilities In existing nelghborhoods to reduce
substandard conditions. Improvements to the system furthers goals and objectives
requiring that the natural environment be protected and preserved.

o C. Koolaupoko Development Plan

| 1. LandUsoMap

i _] No new development Is proposed in the tributary area. Numerous residential
I developments comprise the charactar of the area In keeping with ts urban fringe
: ' dellneation.

: *, Vacant lands along He'ela Stream are designated for predominantly preservation
e uses with spot agricultural uses limited to kuleana lands. The preservation
j i designation retains open space and adds to the visual and environmental
jor- character of Oahu In general and He'ela In particular. As indicated in previous
’, - sections of this Assessment, the marsh serves secondary functions such as
i[ | removing nutrients and particulates carrled by He'ela Stream before the water
?' B enters Kaneohe Bay, a feeding area for waterbirds, and a detentlon basin during
} 1 perlods of heavy rain.
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Publlc Facliitles Map

The public faclittes map Identifles major publlc faclitles planned for the
Development Plan areas within a 6 year budgetary time frame. The Alii Bluffs Force
Maln (along Kamehameha Highway) and the Punawal Trunk Sewer alignment
(along the edge of He'ela Marsh) are depicted on the Public Facllitles Map (see
Figure 12). Additionally, only expansion of the Alii Blufis Sewage Pump Station is
shown. The wastewater system Improvements depicted on the Public Facllities
Map are the equivalent of Alternative | described in this Assessment.

Alternatives Il and !l eliminate the Punawal Trunk Sewer. Instead, a new (or
— upgraded) permanent force main along Halaulanl Streat with elther one or two new
. pump statlons plus a new {or upgraded) permanent force main along Kamehameha
_ Highway are proposed. If elther Alternative Il or Il Is selected for implementation,

the Koolaupoko Development Plan Public Faclittes Map would be requested to be
updated.

D. Zoning

The Land Use Ordinance of the City and County of Honolulu regulates land uses to
encourage orderly development In accordance with adopted land use plans of the Cilty.
_ The proposed project is not affected by zoning although the sewer line alignments of the
_ different alternatives traverse different zoning districts. The Punawal Trunk Sewer
" alignment of Alternative | crosses lands zoned agriculture (AG-2) from Halaulanl Street to
Ahui Nanl Place and Preservation (P-2) from the southern end of Ahui Nanl Place to the Alil
Bluffs Pump Station. Residential areas on both sides of Kamehameha Highway and
Halaulanl Street are residentlal (R-7.5 and R-5) zoned.

- E. jal ment Ar

..., The Special Management Area Ordinance (84-4) of the City and County of Honolulu
establishes controls on land and water uses to avold permanent loss of natural resources
in areas (inland) of Oahu's shoreline. Developments proposed in the Speclal

Management Area are regulated by permit and are subject to agency, public, and
leglslative review.
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As shown In Figure 13, a substantial area where sewer improvements are proposed falls
within the county delineated Special Management Area (SMA) and an SMA use permit will
- be required. The SMA boundary generally excludes the tributary sub-area served by
Crown Terrace Sewage Pump Station No. 2 and about 24 dwellings served by Crown
Terrace Sewage Pump Station No. 4. However, proposed sewer Improvements In thesa
SMA excluded areas are part of a larger action and will be subject to review and approval

by permitting authoritles.

F. BDepartrent of the Army (DQA) Permit

Portions of He'ela Marsh are designated wetlands by the U.S. Army Corps of Engingers,

: The wetland boundarles defined and mapped by the Corps of Englneers are derived from
b a vegelation survey of He'ela Marsh conducted by Winona Char (1988). This map was
consulted In preparing Figure 9 but Figure 9 does not necessarily depict the Corps of
Englneers defined wetland boundarles. On the Char map, three types of areas are
Indicated: wetlands, pasture, and fill. These correspond reasohably well to the marsh,
wet meadow, and fill areas respectively shown on Figure 9. Included within the wetlands
designatlon are areas Indicated on Flgure 9 as mangrove swamp, pond, hau, and riparlan
forest (AECOS, 1989). An “officlal® designated wetlands boundary map was obtained from
the Office of State Planning (Arakakl, 1990). This map Is In all particulars, identical with

the Char map.

£

The proposed route of the Punawal Trunk Sewer and the location of the Alil Biufls
Wastewater Pump Station are entirely outside the wetlands boundary depicted on the
Char map. The alternate allgnment which crosses flil land and a section of the southern
" portion of the seasonally wet meadow (see Figure 9) Is within the wetland. Selection of
— this alternate route will require that a Dapartment of the Army Permit under Section 404

(of the Federal Water Pollution Control Act Amendments of 1972, P.L. 92-500) be

et obtalned for construction.

The wetlands boundary deplcted on the “officlal® map cannot be considered the final
determination of the project's Infringement or lack of infringement on the wetland as
defined by the Corps of Engineers. That determinalion may require a field inspection by a
representative of the Corps. The route as deplcted In Figure 9 (exclusive of the altemate
- alignment) is clearly outside of the wetland boundary as presently defined, but passes
very ciose to the boundary in the vicinity of a hau thicket just below the northern end of

Ahul Nanl Place.
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ECTION

MAR ENTIAL IMPACTS AND

ASUR ADVERSE FFFE

The three proposed construction alternatives essentlally confine sewer line Improvements to
existing road rights-of-way and sewer easements where the natural environment has been and
continues to undergo man-made alteratlons, Sites for the new (or upgraded) permanent
wastewater pump stations are enlargements of the areas now occupled by existing temporary
stations. These sltes also have been modified by man's aclivities. The Punawai Trunk Sewer of
Alternativa I genorally follows the eastern edge of He'sla Marsh. With the possible exception of
a short section of the alignment which passes close to the designated wetland boundary
(Char, 1988), the remainder of the gravity sewer Is entlrely outside the wetlands. The altemnate
trunk sewer route crosses a seasonally wet meadow (as deflned In this Assessment) comprising
part of the He'ela Ficodplain. This wet meadow would be the wetland environment most
directly impacted by the Punawal Trunk Sewer if constructed,

Construction of new permanent force mains and gravity systems will be accomplished using
cut and cover construction methods or varlations thereof as determined by field conditions, [n
its simplest application, a trench will be dug and surface and subsurface materials removed to
construction depth, pipe sectlons would be lald (as well as Jolned) In the trench so as to
achleve a uniform Invert, and backfill placed along or under the plpe to prevent movement
offine or off grade. The plpe would then be tested for leaks, the trench backfiled and
compacted, and the ground surface restored to pre-construction condition (restoration may
be done after the entire line Is completed). Trenching work will be limited to 150-200 LF in
advance of pipelaying. Excavated materlals may be hauled efther to an approved waste
disposal slte or stockpiled alongside the trench close to each job site. If dewatering Is
necessary, trench water will be pumped Into the nearest municipal drain inlet or catch basin,
Upon completion of the system, existing pliping would be cut, plugged, and abandoned [n place.

Unlike improvements which are site-speclfic, the pump statlons for example, a sewer line Is
foute or corridor speclfic. Construction progresses from one location to another along a
staked allgnment. Thus, over time and distance, construction Impacts are generally repetitive

and temporary at any one locatlon.




Cut and cover methods are presumed to be used to construct the Punawal Trunk Sewer.
Because of topographical conditions, dense vegetatlon, and proximity of the alignment 1o the
wetlands, it Is anticipated that construction would proceed slowly to minimize environmental
Impacts. Although construction methods have not been specified, It is probable that grubbing
and trenching activities would be limited in advance of pipe laying and embankments
constructed to prevent soll and runoff from discharging onto adjoining properties of, into the
wellands. A 30-foot wide permanent sewer easement would be required for construction of the
sewer: In the long-term the easement would accommodate a service road for access 10 the

sewar by City maintenance personnel.

A.  ArQuality

Short-term direct impacts on air quality are of two types: fugltive dust and emissions from
construction equipment. Similar Indirect impacts result from construction equipment
hauling materials and men to the job site and between job sites and storage yard; traffic
delays when work areas In the highway right-of-way forces reduced speeds.

Fugitive dust will arlse from trenching, stockplling, backilling, and dirt moving activities in
general. Adequate dust control can be attained by establishing a frequent watering
program to keep exposed earth areas around work sites from becoming significant dust
generators. Other measures are stipulated in Chapter 60, Alr  Pollution Control
Regulations, Tiie 11, State Department of Health, and will be implemented as needed.

Fugitive dust generation at work sites could also be curtalled by the limited area required
for & sewer line trench and moist solls that could be encountered. The Contractor wil
also keep streets and nearby properties free of mud and accumulated debris.

Most construction equipment and vehicles are dlesel powered and emit exhaust
emisslons typlcally high In nitrogen dioxide and low in carbon monoxide. The Federal and
State nitrogen dioxide standard -—100 mg/m3 per annum--which Is an gnnua) standard
is not likely to be exceeded during construction. Carbon monoxide emissions should be
less than that generated by vehicle emissions on nearby streets. Aldehyde odors from
diesel equipment may be detected but for the most part should be quickly dispersed by

the prevailing tradewinds.
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Nolsg

Shortterm nolse Impacts assoclated with new construction activities wil occur as a
result of the proposed project under all Alternatives. Nolse, like fugitive dust, Is
unavoldabie. These Impacts will occur as a result of the short distances (less than 100
feet) between construction sltes and nolse sensitive receptors (residences). The
duration of the construction period Is not known, but given a pipe faylng project, nolse
exposure from construclion activities at any one receptor location Is not expacted to be
continuous for the construction perlod.

Nolse levels of dlesel powered construction equipment typlcally range between 85-96
dB(A) at a distance of 50 fest. The State Department of Health currently regulates noise
from construction activities on Oahu under a permit system (Chapter 43, Community
Noise Control for Qahu, Tile 11, Administrative Rules). Under current permitting
procedures, nolsy construction activities exceeding 95 dB at the project boundary lines
are restricted to hours between 9:00 am - 5:30 pm, Monday through Friday, and
excluding holldays. These restictions minimize construction  nolse Impacts on
residences, schools, and churches and have generally been successful. Trafflc nolse from
heavy vehicles hauling men and materials to and from job sites will comply with Chapter
42, Vehicle Nolsa Control for Qahu (Tile 11, Administrative Rules). The Contractor will
also ensure that construction equlpment and vehicles are equipped with mufflers In good
operating condition. If necessary, stationary surface equipment may be enclosed by
sound attenuation barrlers to comply with applicable nolse standards.

rologlcal Characteristi
He'ela Stream, the nearest surface water source to the project, Is sufficiently distant from

any of the sewerline allgnments of the varlous alternatives and should not be directly
affected by construction activitles.
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The proposed Punawal WWPS of Alternative Il or upgraded Crown Terrace Wastewater
Pump Station No. 4 of Alternative Il Is nearest the stream but sufficlent land area Is
avallable to accommodate the station. The potentlal for soll refease Into He'ela Stream
cannot be dismissed and temporary soll eroslon and sediment control measures should
be developed as part of the station design and construclion specification program. Dirt
should not be stockplled on site and control measures should follow the provisions of
Chapter 23, Grading, Soil Erosion, and Sediment Control, Revised QOrdinances of Honolulu
(1978 as amended) and the USDA Soll Conservation Service's Eroslon and Sediment
Control Gulde for Hawaii {(1981).

Flooding and Flood Hazards

With the exception of the Punawal Trunk Sewer of Alternative |, the piping aspects of the
three alternatives follow road rights-of-way and sewer easements which are not identified
as flood hazard areas or areas prone 1o flooding.

The Alil Blufis WWPS (Alternatives |, II, and Ili) and the Punawal WWPS (Alternatives Il and
HI) are located in natural low spots at both ends of the system near the demarcated
floodway for He'sla Stream. To miligate agalnst potential flooding, the finish floor
olovatlon of both stations Is set well above the estimated flood helghts at their respective
locations. At the Alll Bluffs WWPS, the finish floor Is set at elevation 15 feet and the finish
floor at the Punawal WWPS Is set at 46 feet. The estimated flood height at both sites Is
approximately 5 and 38 feet respectively.

The Punawal Trunk Sewer alignment of Alternative | skirts the edge of the 100 year flood
plain In an environment that has been Identiiled as wetlands (COE), seasonally wet
meadow (AECOS, 1990), or a bog (Cultural Surveys Hawall, 1989). By whatever name,
surface and subsurface solls are probably molst throughout the year and the ground Is
seasonally covered by water to depths of up to one foot.

Constructing a sewer line in this setting Is not Impossible—only more difficult. In this case
the gravity trunk sewer would be lakd using cut and cover methods and potential
construction effects were previously discussed. It Is not likely that below grade sewer




Improvements would affect the capacity of the floodway or Increase regulatory flood
glevations in the adjacent floodway. On the other hand, underground plping is not totally
protected from natural forces. Mucky and unstable ground condltions may cause upliiting
and lateral movement of plpaline sections with resultant joint fatigue or damage to the
sewer lilne. The use of watertight seals and quality control in the selection of construction
materials and workmanship can minimize the chances of this situation occurring.

The alternate allgnment for the Punawal Trunk Sewer generally Is outside tha floodway of
He'sla Stream but still lles within the He'ela flood plain (or flood hazard zone AE). A gravity
sewer along this alignment requires the plpe to be placed below the calculated base
flood elevation. And although the sewer line could be designed ard constructed to
protect it from differentlal settlement and excessive Infiitration/inflow, there Is no design
assurance that the sewer line would not be damaged either by the regulatory flcod or
other causes. For this reason, permanent faclilles (such as a service road) cannot be
constructed and left in place. Rather, temporary roads would have to be built during
construction to faclitate the movement of men and materlals Into and across this
chronically muddy area. Similardy, temporary working platforms would be required for
sewer line installation and stockpiling of construction materiai and excavated spoil.
Construction measures and procedures also need to provide for the protection of
construction personnel and equipment from the dangers of flooding.

In the long-term, maintenance of the gravity sewer would require similar temporary
access roads and temporary working platforms that were required during construction.
These temporary disturbances due to maintenance activity would be a recurring
operation.

E. Biological Resources

1.  He'ela Wetlands

A marsh environment represents a transitional stage between either a lake or an
estuatine body of water and a meadowland (or forest). That Is, the mouth of a
stream or a valley floor will be an area of sediment deposition because of the
reduction In velocity of stream flow. The accumulation of sediment results in a
gradual in-filling of the lake or estuary. During this process, there will exist a mosaic
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of shallow areas supporting emergent wetland vegetation (such as sedges and
rushes) and deeper areas of open ponds. Over time, however, the marsh will
continue to accumulate sediment and organic debris, the shallow water areas
eventually becoming fast land supporting non-wetland vegetation and the opsn
water areas being Invaded by marsh vegetation. Given the resulting landform of
low-slope, the stream that flows across this floodplain will tend to meander.

This natural process can be altered or accelerated by man's activitles.
Land-clearing on the watershed wil Increase the rate at which sediment is
delivered to the marsh. Agricultural or other activities that increass the nutrients
contributed to the mairsh will encourage plant growth, resulting in a more rapld
occlusion of open water areas and shoaling by accumulation of vegetative matter.
In the case of the He'sla wetland, the Introduction of certaln exotic specias,
notably the mangrove and Callfornia grass, have further accelerated the
conversion from perennlal wetland to floodplaln,

Although wetlands are ephemeral In a geologlcal sense, the natural process of
successlon from lake to meadow or forest would take centuries or millennka, and
during this period a varlety of plants and animals will find sultable habltat In these
naturally productive environments. Marshes serve to protect marine resources by
acting as a buffer to filter out nutrients and sediments from upland erosion,
reducing the negative Impacts these might have on marine populations Inhabiting

nearshore areas.

In assessing the Impact of any project on a marsh environment, one must look
primarily at the relationship between what activitles are proposed and the natural
processes that are always altering the marsh ecosystem. In cases whera human
activittes have already accelerated these natural processes, intervention could
well be warranted to reverse or slow the conversion In order to maintain habitat for
certain wetland species. The substantial loss of suitable wellands throughout
Oahu, mostly by filling and stream channelization, justifies such considerations as
dredging or clearing of vegetation to re-establish both open water areas and other

marsh habltats,




The proposed construction of trunk sewer lines and pump stations for the various
alternatives at He'ela will not require any fill to be placed in existing aquatic
environments. Thus, the proposed activity does not entall any loss of wetland
habitat. Some minor disruption of small areas of designated wetland might occur
during the construction phase along the altemate route. Disruption would be
Iimhted to seasonally wet areas (msadow) which have marginal value as wetland
habitat. As Indicated, disruptive activities would cease with completion of the
project, and recovery to pre-construction conditions would follow. The preferred
route skirts the designated wetland and would largely avold direct Impacts on the
wetland.

During construction of the Punawal Trunk Sewer (trenching, local stockplling of
removed soll, back-filling) a risk of loss of some material into the wetland will exist.
The exposure of graded slopes will provide at least the opportunity for solls to be
washed Into the wetland. Much of the route cuts across relatively steep-sioping
land and uncovered or stockpiled soll will pose an erosion hazard In these areas.
While sultable eHforts to minimize soll loss through splilage or erosion should be
taken, the nature of the solls In this area would seem to dictate a construction
period during the drlest part of the vear when eroslon is least likely to occur.
Unanticipated soll losses to the wetland from this project will not have an adverse
Impact on any valuable blologlcal resources, nor contribute significantly to the
natural process of sedimentation. Any erosive soll loss along the Punawal Trunk
Sewer route will be deposited directly In parts of the lowlands classified hereln as

elther fill land or seasonally wet meadow.

Any long term Impacts of the project on the environment would relate rather
directly to the Integrity of the completed system. Gravity sewer trunk lines are
constructed to elther not exchange transported sewage with the surrounding soli
and/or water table (designed to be water light) or to always be negative with
respect to the surrounding water pressure (that Is, any leakage which occurs would
be leakage Into the trunk ilne from the water table). Thus, design considerations
dictate no loss of sewage to the surrounding environment and, if achleved, would
result in an absence of long-term adverse Impacts on the natural environment.
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Significant leakage of sewage from the trunk {ine could produce an undesirable
situation from both public health and ecologlcal stand points. Only poor
workmanship or accldental damage to the trunk line could produce this situation.
It Is falr to presume that massive loss would be detected and repalr work Instituted
since public health considerations are involved.

Sewage pump stations are subject to occaslonal failure resulting In discharge of
untreated sewage Into the environment. These types of spills are usually of short
duration because they are Immediately evident to the system operator and can be
rectified within hours or days. Presumably any failure of the Alii Bluffs Pump Statlon
to keep up with the flow of sewage into the station could cause an overflow into the
adjacent mangrove swamp. Although spills Into the marsh or swamp are
undesirable, these environments can assimifate the sewage without adverse
consequences o the blota, assuming that the situation Is rectifled In a reasonable

amount of time.

The ability of a wetland environment to assimilate organics and suspended solids
allows for minor leakage and/or short duration spliis without significant scologlcal
consequences. At what volume either chronlc leakage or splis cease to be minor
in terms of ecologlcal damage depends upon a variety of factors and probably
cannot be predicted. It Is prudent to assume that factors (such as soil and ground
water conditlons) which promote a surface expresslon of any leakage will produce
the greatest adverse consequences. On this basis, the alternative trunk sewer
route through the seasonally wet meadow would have greater potentlal for adverse
impacts than the recommended route.

'ela Stream

Construction of an enlarged pump station at the end of Halaulanl Street under
Alternatives Il and 1ll will not have an adverse impact on the adjacent He'ela
Stream. Sufficient land area Is avallable to avold encroachment on the riparian
(stream side) environment and still leave an adequate buffer zone between the
facility and the riparlan forest. The parce! slopes only gently toward the stream so

erosion hazard would be minimal.
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Rare, Threatened, or Endangered Specles

The He'ela fioodplain serves as potential habitat for several endangered specles,
induding Hawallan Gallinule, Hawailan Coot, Hawallan Duck, and Hawallan Stilt
included In the fish fauna recorded from the marsh are two native gobles which
have become uncommon on Oahw: o'opu nakea (Awaous _stamineus) and o'opu
ninlha (Awagus genlvittatys). One o'opu nakea was seen during the fleld surveys
for this project and both species have been previously reported as Inhabiting this
area.

Praferred waterblrd habliat would be the open ponds within the perennial marsh
portion of the fioodplain.  There are no records of any of the endangered
walerbirds nesting in the He'ela wetlands In recent years. Given that the open
water ponds have continued to decrease In area owlng to encroaching vegetation
(primarlly California grass), utilization by endangered species has also probably
decreased. Nonetheless, the area of open ponds Is sufficlently distant from the
proposed trunk sewer route that construction Impacts on waterbirds would not

OCCUI.

Native o'opu (gobles) and opae (shrimp and prawn) might be found In both lentic
and lotlc areas of He'ela Stream. All are diadromous (having marine larval
development), requiring access between the sea and stream environments. Thus,
the entire length of the stream through and above the floodplain Is critical habitat
for these animals. Because of the dladromous lifecycles, any project or activity
which produces irreversible or long-term Interference with the migration pattems of
these spacles will have an adverse Impact on the populations inhabiting the
stream. Nelther the proposed Punawai Trunk Sewer nor the pump stations will
physically alter any part of He'ela Stream or contribute to degradation of water
quality, and thus the project will not adversely impact the native aquatic fauna.
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Based upon the literature search, fleld inspections, and discussions with residents of the
area and others knowledgeable about He'sla in general, the consulting archaeologisis
concluded that no significant historic or archaeological features occur along the route of
the proposed Punawal Trunk Sewer (Alternative I}, the pump station sites, and road
rights-of-way where sewer line construction Is proposed.

Former taro and rice features (lerraces, auwal) were observed along the alternate
allgnment for the Punawal Trunk Sewer. Historical use of these lands for agricuitural
purposes—wetland taro, rice, and sugarcane cultivation—Is documented In historical
records and Land Commisslon Awards testimonles (Cultural Surveys Hawall, 1990).

Although no significant archaeclogical features were recorded, the consulting
archaeologlists recommend tha following mitigative measures.

Further archaeclogical Investigation Is recommended for the Punawal Trunk Sewer
alignment If Alternative 1 Is to be implemented. In general, on-site archaeclogical
monitoring is only recommended for areas In the former taro/rice cultivation zone of
He'ela Marsh. Monitorlng would siso include subsequent analysis of any recovered
materials. Materials to be recovered would probably Just include soll and C14 samples.
However, the possibility of encountering other subsurface features (l.e. habitation layers,
historical dumps, etc.) cannot be excluded. Monltoring of any excavations In the marsh
area may yleld datable materials (C14 samples) which could add to the data base for
Hawaltan pond field (19'l) development anq assoclated socio-economic developments.

Monltoring is not required at the proposed Alii Bluffs WWPS and Punawal WWPS
locations. Construction of both pump statlons would occur in areas of deep fill with shest
pilings which would prevent observation of soll profiles during construction excavatlon.
The Department of Land and Natural Resources agreed ‘that monitoring at the pump
stations will be of no value, so no further archaeological work Is needed” (see Appendix D,

DLNR Lstter of July 20, 1990).
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No further archaeologlical work Is necessary for excavations within Kamehameha Highway
and Halaulanl Street or at the existing Crown Terrace SPS No. 2 because of the high
degree of land modifications assoclated with road and subdivision construction. The
portion of Kamehameha Highway to be affected was Improved to highway status In the
tlate 1920s and 30s and subsequent Improvements have been made since then.
Halautani Streat was part of Crown Terrace Subdivision construction in the 1960s.

In the unlikely event that subsurface archaeclogical features are encountered, work In
the Immeodiate area shall cease and the State Historic Preservation OHicer notified for

proper disposition of the finds.

Public Facllities and Services

No significant adverse impacts to existing public faclities and services are anticlpated as
a result of implementing the proposed project. Generally, road rights-ol-way serve as
utllity corridors for transmitting or distributing water, gas, power, and communication
systems or collection systems such as storm dralns and as described previously, roadways

in the project area are no exception.

Overhead utilitles, primarlly electrical and communication systems, should not be
affected. Construction operatlons will be coordinated with the Board of Water Supply,
Hawallan Electric Company, Hawalian Telephone company, and CATV operators to
prevent or minimize disruptions or breakages of the respective systems.

Should temporary disruption be required, resldents (or businesses) In the affected areas
will be notified ahead of time 1o minimize Inconveniences assoclated with the disruptions.
In the event of emergency (accldental breakage) repalr crews will be summoned
Immediately and made to provide service In the event prolonged or extensive repalr work

Is required.




Traffic

Construction work In road rights-of-way will [hconvenlence motorlsts and
pedestrians, Interrupt through trafflc, and increase congestion. Thess Impacts
would be more pronounced on Kamehameha Highway rather than interlor
subdlvision roads. In tieu of actual construction plans, it Is assumed that one travel
lane on afiected roads will be closed. Traffic tle ups cannot be avolded and the
Contractor will implement measures o malntaln access at all times and minimlze
the Inconvenlence to the general public. Mitigating measures to be taken Iinclude:

(8) publishing notice of Impending construction In local newspapers or other
mass media,

{b)  posting advisory signs to alert motorists of road work ahead;

{c) using flagmen or off-duty police officers to marshal traffic around job sltes;

(d) keeplng one traffic lane open at all times;

(e)  malntalning access if driveway closings cannot be avoided;

(] limlting construction In the rght-of-way to non-peak traffic hours belween
8:30 am to 3:30 pm, Monday through Friday; and

(9) restorlng the trenched area (and other areas affected by construction) to
pre-constructlon conditions or better.

For safety purposes, trenches will be covered with traffic plates during non-working
hours and safety devices (and signs) posled at all times for the duration of
construction,

All work on Kamehameha Highway will be coordinated with the Department of
Transportation Setvices, City and County of Honolutu,

Assthetics

In the long term, visible evidence of the sewer line wlll be negliglble regardless of the
alternative selected. Additional land area would be committed to the new permanent
pump stations which would present a different appearance than that of the existing
temporary stations. All surface conditions will be restored at least to pre-construction
conditions and vegstation re-established.




io-Economi

The capital cost of each alternative was presented In Section 1 of this Assessment. Of
concemn Is the Impact to one homeowner whose houselot is required for a pumping
station (Altemative lil); lands for the other statlons are vacant and undeveloped and will
be acqulred as will the affected houselot. The homeowner of the affected houselot will be
compensated adequately i Alternative lll Is selected but the economic benefit may not
outwelgh the soclal cost in surrendering one's home.

The Preliminary Englneering Report (Kim, 1989) evaluated the monetary cost of each
alternalive to determine thelr cost-effectiveness. The analysls adhered to U.S.
Environmental Protection Agency Cost-Effectiveness Guidelines contained in 40 CFR 35
Appendix A. The monetary cost factors consldered In the evaluation of each alternative
Included capital construction cost, operation and maintenance cost, and salvage values
(see Appendix B). A comparison of monetary cost for each alternative Is shown In Table 4.

Non-monetary valuss, such as soclal, cultural, and environmental factors, were evaluated
in this Environmental Assessment. Noverlﬁelass. these non-guantifiable factors may have
a signiiicant impact on the ultimate selection of an alternative. [n general, the three
alternatives would generate short-téim construction related Impacts such as nolse,
fugitive dust, and disruptions to vehicle tralilc. These temporary effacts are not
consldered significant and can be mitigated by measures described In this Assessment,
There are no significant archaeological features present along the sewer line alighments
proposed for each alternative. The Punawal Trunk Sewer alignment of Alternative | skifts a
section of He'ela Marsh that has been designated a wetland. Construction of the
Punawal Trunk Sewer would not require any fill to ba placed In aquatic environments thus
the proposed activity does not entall the Joss of wetland habitat. Some disruption of a
relatively small portion of the wetland would occur along the alternative route {to the
Punawal Trunk Sewer). Disruption would be limited to seasonally wet areas (meadow)
which have marginal value as wetland habltat. Disruptive activities would cease with
completion of construction and recovery to pre-construction would follow quickly.
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COMPARISON OF ESTIMATED PRESENT-WORTH MONETARY COSTS

ESTIMATED

DESCRIPTION PRESENT-WORTH
ALTERNATIVE | $4,794,000
(One Pump Station)
ALTERNATIVE Il $3,763,000
(Two Pump Statlons)
ALTERNATIVE Il $ 4,674,000
(Threa Pump Stations)
Note:
Planning Perlod: 20 years
Discount Rate: 8%
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SECTION§

RECQMMENDED PLA

In consideration of the operating characteristics and economic cost of the four alternatives,
environmental conditions in the trlbutary area, public health and safety, and City and County of
Honolulu environmental goals, it Is recommended that Alternative Il be Implemented for

construction of permanent sewage facilitles for the Heela Wastewater Collection System.

This plan embraces the two pump station concept. It conslsts of facilities that meet the Design
Standards of the City and County of Honolulu. It Is the most cost-effective of the construction
alternatives. Whereas the No Action Alternative would avold the major capltal cost assoclated
with each of the construction alternatives, it would prolong the exposure of City O&M
personnel to safety and public health hazard polentials at the exisling temporary pump

statlons.

In implementing Alternative !, additional land adlacent to the existing Alll Bluffs Sewage Pump
Statlon and Crown Terrace Sewage Pump Station No. 4 will be provided by the Bishop Estate.
Alignment corridors for the new sewer force malns have been located within existing road
right-of-ways. The new sewer force maln for the new Alli Bluffs Wastewater Pump Statfon has
been located within the Kamehameha Highway right-of-way and the new sewer force main for
the new Punawal Wastewater Pump Statlon has been located within the Halaulanl Street and
Kamehameha Highway rights-of-way. The new Punawal By-Pass Sewer, an 8-inch gravity sewer

has been located within an gxisting sewer easement.

The estimated caplial cost for Alternative Il Is $4,413,000.
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SECTION 7

DETERMINATION AND REASONS SUPPORTING DETERMINATION

Chapter 200 (Environmental Impact Statement Rules) of Titls 11, Administrative Rules of the
State Department of Health, contains criterla for determining whether an action may have
significant effects on the environment (11-200-12). The relationship of the racommended
sewage facllity plan, Alternative !l, to these criteria [s discussed below:

M

(@)

@)

(4)

Involves an irrevocable commitment 1o loss or destruction of any natural or cultural
resource;

Alternative 1! was recommended o minimize potentlal long-term Impacts on natural
resources. Implementation of this alternative Is confined to existing road rights-of-way
and temporary pump station sites which are devold of natural and cultural resources.

Construction work at the pump station sites will be monitored during land clearing and
excavation activities as racommended by the consulting archaeologists.

Curtails the range of beneficlal uses of the environment;

The project Is proposed In an urban setting that has been and continues to be
modifled. Sewer lines will be confined to existing road rights-of-way which will be
temporarlly altered during sewer line installation and later restored to pre-construction
conditions. New pump stations will be constructed on the sites of existing pump
stations and a modest amount of currently unused land wili be committed to statlon
expansion. Directing construction to areas where sewer facllitles are already In placs,
expands rather than curtalls beneficlal uses of the envircnment.

Conflicts with the State's long-term environmental policles or goals and guidelines as
expressed In Chapter 344, Hawail Revised Statutes, and any revislons thereof and
amendments thereto, court declslons or executive orders;

The proposed project supports the State's long-term environmental policies to
conserve natural resources and enhance the quality of life.

Substantially affects the economic or soclal welfare of the community or State;
The project will not affect the economic or soclal welfare of the community. Public
funds committed to the project are part of the City and County of Honolulu's Capital

Improvements Program monles that are appropriated for upgrading, replacing, and
constructing new public facllities.
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(5)
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©)

(10)

(1)

Substantially affects public health;

One of the purposes of the project Is to enhance public health and safety. Replacing
aged, temporary facilitles with permanent facilifes will ald in achleving that purpose.
The new facilities will be designed and construcied to Department of Public Works
engineering standards. The purpose of sald standards is to promote the health, safety,
and welfare of the public and to provide a safer and healthler environment.

Involves substantial secondary Impacts, such as population changes or effects on
public facilitles;

Substantlal secondary Impacts are not anticlpated. The sewage system Is dasigned to
accommodate existing flows with the trlbutary area. The tributary area Is suburban
residentlal In character and available developable land has already been committed
and developed {for resldentlal purposes.

Involves a substantial degradation of environmental quality;
Environmental quality will not be degraded because of this project.

Is individually limited but cumulatively has considerable effect upon the environment or
Involves a commitment for larger actions;

The project does not commit the Clty and County of Honolulu to a larger action
particularly with the adequacy of the system to accommodate new developments in
the He'ela area. However, the Department of Public Works proposes sewering an
existing residential development north of the He'ela long bridge and provisions have
been made to accommodate wastewater flow at the proposed Alii Bluffs Wastewater
Pump Statlon, Similar accommodations for other existing unsewered areas have not

been proposed.
Substantlally affects a rare, threatened or endangered species, or Its habitat:

No rare, threatened, or endangered specles of plant or animal occur within the sewer
tine alignments of Kamehameha Highway and Halaulanl Street and the sftes of the new
Alil Bluffs and Punawal Wastewater Pump Statlons.

Dstrimentally affects alr or water quality or amblent nolse levels; or

Construction activity will ralse fugitive dust and construction nolse may affect resldents
along the sewer line route. Sald Impacts will be temporary at any location and can be
adequately mitigated by measures prescribed in this Assessment,

Affects an environmentally sensitive area such as a flood plain, tsunami zone,
eroslon-prone area, geologlcally hazardous land, estuary, fresh water, or coastal
waters.

The selected alternative places all sewer lines and pump stations outside of
designated flood hazard areas. No construction Is proposed within He'sla Marsh
proper and the He'ela Wetlands would not be affected by the proposed projsct.
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Based upon the relationship of the project to the above decision-criteria, it Is determined that
the proposed He'ela Wastewater Collection System project will not result In significant,
adverse, long-term environmental, soclal, and economic Impacts. Therefore It Is
recommended that an Environmental Impact Statement is not required and a Negative
Declaration of environmental impact be submilted to the Office of Environmental Quality

Control, State of Hawall,
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SECTION g

ENCIE AGANIZATIONS, AND INDIVIDUAL NSULTED
I PREPARATI F THE ENVIRONMENTAL ASSESSME

Federal State (cont'd)

Environmanital Protectionh Agency * Department of Land and

e ——————————— i —— o .

- S

i

L1

i1 L.

P. O. Box 50003
Honolulu, Hawall 96850

Soll Conservation Service

U.S. Department of Agrictlture
P. Q. Box 50004

Honolulu, Hawall 96850

Depariment of the Army

U.S. Army Englneer District, Honolulu
Buliding 230

Fort Shafter, Hawail 96858-5440

Pacific Islands Office

Fish and Wildlife Service

U.S. Department of the Interlor
P. Q. Box 50167

Honolulu, Hawali 96850

State

Department of Health
State of Hawail

P. O.Box 3378
Honolulu, Hawall 96801

Office of State Planning
Office of the Governor
State of Hawall

State Capltol, Room 410
Honolulu, Hawall 96813

* Denotes consulted parties who responded In writing.

Natural Resources
State of Hawall
P. Q. Box 621
Honolulu, Hawali S6809

Department of Business and
Economic Development

State of Hawali

P. O. Box 2359

Honolulu, Hawall 96804

Department of Transportation
State of Hawall

869 Punchbowl Street
Honolulu, Hawall 96813-5097

Environmental Center
University of Hawaii
Crawford 317

2250 Campus Road
Honolulu, Hawall 96822

Office of Environmantal
Quality Control

State of Hawall

465 South King St., Rm 104

Honolulu, Hawall 96813




City and County of Honoluly Government Officlals (cont'd)

* Board of Water Supply Honorable Terrence Tom
— City and County of Honolulu House of Representatives
630 South Beretania Street State Capltol, Room 438
Honolulu, Hawall 56843 Honolulu, Hawall 96813
* Department of General Planning Honorable Reb Bellinger
City and County of Honolulu House of Representatives
650 S. King Street, 8th Floor State Capitol, Room 321
— Honoluly, Hawall 96813 Honolulu, Hawail 96813
* Department of Land Utllizatlon Honarable Marshall Ige
- City and County of Honolulu House of Representatives
650 S. King Street, 7th Floor State Capltol, Room 302
l Honolulu, Hawali 96813 Honolulu, Hawall 96813
% - » Dgpartment of Transportation Services Honorable David Kahanu
. City and County of Honolulu Honolulu City Council
! 650 S. King Street, 3th Fioor Honolulu Hale
L Honolulu, Hawall 96813 Honolulu, Hawall 96813

* Department of Parks and Recreation

_ City and County of Honolulu
i 650 S. King Street, 10th Floor
d Honolulu, Hawail 96813

= Government Officlalg

i Honorable Mike McCartney
- State Senate

' State Capltol, Room 218

= Honolulu, Hawall 96813

Honorable Stan Kokl
State Senate

State Capitol, Room 203
— Honolulu, Hawall 96813




Izati n I Litility Companies

Bernice Pauahi Bishop Estate » Hawallan Electric Company, Inc.

- Kawalahao Plaza, Suite 200 P. Q. Box 2750
567 S. King Straet Honolulu, Hawali 96840-0001

Honolulu, Hawail 96813

- Life of the Land * Hawailan Telephone Company

2500 Pali Highway P. O. Box 2200
Honolulu, Hawall 96817 Honoluiu, Hawall 26841

Sierra Club, Hawail Chapter * GASCO, Inc.
212 Marchant Street, Sulte 201 P. Q. Box 3379
Honolulu, Hawali 95813 Honolulu, Hawali 96842

Hui Malama Alna O'Koolau * Qceanlc Cablevision
— c/o Charles Reppun 2669 Kililhau Street
o 47-410 Lulani Street Honoluly, Hawail 86819

Kaneohe, Hawali 96744

- Kahalu'u Neighborhood Board No. 29
N in care of the KEY Praject

47-200 Waihee Road

Kaneohe, Hawail 956744

» Kaneohe Nelghborhood Board No. 30
In care of Satellite City Hall
46-024 Kamehameha Highway
Kaneohe, Hawalil 86744

* Josephine Patacsil
P. O.Box 478
Kaneohe, Hawail 86744

¥

-
I,

Tom Tomita

‘Tomita Nursery !
46-163 Halaulanl Street

Kaneohe, Hawail 96744

i1

Carole J. Mclean
- Executive Director
Friend of Heela State Park
- P. ©. Box 698
Kaneohe, Hawall 96744

-
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Valley, Heela, Koolaupoko, Oahu.
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Appendix A. A List of the Flora Observed Along the Proposed
Punawai Trunk Sewer Route. Obligate and faculative
wetland plants are indicated by "O%and "F" respec-
tively.

POLYPODIACEAE {(common ferns)

Cyclosorus gongvlodes swamp cyclosorus o exotic
ARAUCARIACEAE

Araucaria heterophvlla Norfolk pine exotic
PANDANACEAE

Pandanus odoratissimus hala indig.
GRAMINAE (Grasses)

Bambusa vulgaris var. aureo-variagata bamboo exotic
Brachiaria mutica California grass F exotic
Coix lacryma-iobi Jobs tears F exotic
Cortaderia selloana pampas grass exotic
Saccharum officinarum sugar cane cult.
PALMAE (palms)

Cocos nucifera cocanut indig.
ARACEAE (taros)

Alocasia gcucullata Chinese taro exotic
Colocasia esculenta wetland taro F indig.
Dieffenbachia picta dieffenbachia exotic
Synaonium "Nephthytis" exotic
Philodendron selloum philodendron exotic
Xanthosoma violaceunm purple stem taro exotic
Xanthosoma robustum elephant ear ’‘ape F exotic
COMMELINACEAE

Commelina diffusa wandering Jew F exotic
LILIACEAE

Cordyline terminalis ti indig.
Pleomele fraqrans ornamental exotic
Pleomele marginata money tree exotic

MUSACEAE (bananas)
Musa x paradisiaca banana exotic

ZINGIBERACEAE (gingers)
Hedychium flavescens vYellow ginger F exotic




L

L)

L1

1

{

b1

I

B e e i e vt i e Ly sn e

Appendix A. (continues)

CANNACEAE
Canna indica

MORACEAE (figs)

- Artocarpus communis

Ficus retusa

LAURACEAE (laurel family)
Persea americana

LEGUMINOSAE (bean family)
Acacia confusa
Indigofera suffruticosa
Leucaena leucocephala
Mimosa pudica

Samanea saman

OXALIDACEAE (wood-sorrels)
Averrhoa carambola

EUPHORBIACEAE (spurges)
Macaranga grandifolia
Manjihot esculenta

ANACARDIACEAE (mango family)
Mangifera indica

BALSAMINACEAE (balsam)
Impatiens sultani

MALVACEAE (hibiscus)
Hipiscus tiljaceus

canna

breadfruit
banyan

avacado

Formosa Kkoa
indigo
koa-haole
sleeping grass
monkeypod

star fruit

macaranga
cassava

mango

impatiens

hau

PASSIFLORACEAE (passionflowers)

Passiflora feoetida

CARICACEAE (papaya)
Carica papaya

MYRTACEAE (myrtle family)
Syzygium cumini

ARALTACEAE (panax family)
Brassaia actinophylla

liliko’i

papaya

Java plum

umbrella tree

exotic

exotic
exotic

exotic

exotic
exotic
exotic
exotic
exotic

exotic

exotic
exotic

exotic

exotic

F indig.

exotic

exotic

exotic
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Appendix A. (continues)

APOCYNACEAE (periwinkles)
Plumeria acuminata frangipani exotic

VERBENACEAE (verbenas)
Stachytarpheta jamaicensis Jamaica vervain exotic

SOLANACEAE (tomato family)
Capsicum annuum red pepper exotic
Solanum sp. nightshade exotic

BIGNONIACEAE (bignonias)
Spathodea campanulata African tulip exotic

RUBIACEAE (coffee family)
Paederia foetida maile pilau exotic

CUCURBITACEAE (cucumbers)
Momordica charantia balsam pear exotic

COMPOSITAE (daisy family)
Wedelia trilobata wedelia exotic
Xanthium sp. cocklebur exotic
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The three construction alternatives were evaluated in terms

of monetary costs to determine their cost-effectiveness. The
format presented in Federal register 40 CFR 35, Appendix A,
Cost-Effective Analysis Guidelines by the Environmental
Protection Agency (EPA) was utilized for this evaluation. The
guidelines indicate that the level of effort and sophistication
used in the cost-effective analysis should reflect the project’s
size and importance. Since the implementation of this project
will require wastewater pump stations, annual costs for
operation and maintenance, in addition to capital construction
costs, have been evaluated.

The cost-effective analysis procedure provide for the
following considerations:

a. Method of analysis.

Monetary costs in terms of present worth values or
equivalent annual values over the planning period.

b. Planning period.
20 years,
c. Elements of monetary costs.
(1) Capital construction cost.

Estimated construction costs, including
contingency.

Land, relocation, and right-of-way and easement
acquisition.

Design engineering, field exploration, services
during construction. :




Administrative and legal services.
Start-up.

Interest during construction.

o | (2) Annual costs for operation and maintenance.

Include routine replacement of equipment and
parts.

Evaluated over the planning period.

d. Prices
Prevailing market prices at the time of analysis.

e. Interest (discount) rate.

Established annually by Water Resources Council.

f. Interest during construction.

- (1) Uniform capital expenditures.
Evaluate at mid-point of construction period.

(2) Non-uniform expenditures.
Evaluate year-by-year

' g. Useful life. .
e Land-permanent.
i] Wastewater conveyance structures - 50 years.
| : Lift-station structures - 30-50 years. .
- ' Process equipment - 15-20 years. o
L Auxiliary equipment - 10-15 years.

h. Salvage value.

Land - assume equal to original value.

Ri?ht-of—way easements - consider equal to original
value.

Structures - straight-1ine depreciation.
Phased equipment additions - straight-iine

depreciation.

i
¥
H
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Tables 1, 2, and 3 are presented as summaries of the

estimated present-worth monetary cost for Alternative I, II, and
ITI, respectively..  The present-worth values are based on a 20-
year planning period and an 8% interest (discount) rate. The
tables 1list the factors, that have been considered for the cost-
effectiveness evaluation, with their associated present-worth
values. The detailed calculations of the present-worth values
are included in Appendix E.
Accordingly, Table 4 is presented to compare the estimated
present-worth monetary costs of the three construction alternatives.
On the basis of this comparison and evaluation, Alternative II (Two

Pump Stations), is the cost-effective construction alternative.




JABLE 1
- ESTIMATED PRESENT-WORTH MONETARY COST

PLARNING PERIOD - 20 years
o INTEREST RATE - B%

FACTOR

ALTERHATIVE 1

ESTIMATED
PRESENT-WORTH

| I. CAPITAL COSTS
! Construction
po- Engineering
" Land Acquisition and Easements
Administrative/Legal

SUB-TOTAL

i I11. OPERATION AND MAINTEHNANCE COSTS
- Labor

-3 Replacement Parts and Supplies
Power (Electrical)

X!

SUB-TOTAL

I11. SALVAGE VALUE

Land and Easements
b Structures
Equipment

B

SUB-TOTAL
| TOTAL

$ 3,815,000
634,000
687,000

257,000

$5,387,000

$ 187,000
167,000

06,000
$ 460,000

$ (687,000)
(366,000)
(o)

$(1,053,000)
$ 4,794,000




JABLE 2

ESTIMATED PRESENT-WORTH MOMNETARY COST
ALTERNATIVE 1]

PLANNING PERIOD - 20 years
INTEREST RATE - 8%

ESTIMATED
FACTOR PRESENT-WORTH

I. CAPITAL COSTS
Construction $ 3,119,000
Engineering 521,000
Land Acquisition and Easements 564,000
Administrative/Legal 210,000

SUB-TOTAL $4,413,000

I1. OPERATION AND MAINTEMAMNCE COSTS
Labor $ 236,000

Reptacement Parts and Supplies 236,000
Power (Electrical) 108,000

SUB-TOTAL $ 580,000

IIT.  SALVAGE VALUE :
Land and Easements (564,000)
Structures {666,000)
Equipment ~0-

SUB-TOTAL $(1,230,000)
TOTAL $ 3,763,000




JABLE 3

ESTIMATED PRESENT-WORTH MONETARY COST
ALTERNATIVE {11

PLANNING PERIOD - 20 years
— INTEREST RATE - 8%

o ESTIMATED
; FACTOR PRESENT-WORTH
b I. CAPITAL COSTS
g Construction ¢ 3,994,000
- Engineering 661,000
: Land Acquisition and Easements 864,000
- Administrative/Lega)l ' 276,000
— SUB-TOTAL $5,795,000
. 1. OPERATION AND MAINTENANCE COSTS
o Labor $ 354,000
b i Replacement Parts and Supplies 315,000
Power {Electrical) 98,000 .
t SUB-TOTAL $ 767,000
i 111.  SALVAGE VALUE
P Land and Easements $ (864,000)
o Structures (1,024,000)
f Equipment -0-
e SUB-TOTAL $(1,888,000)
P TOTAL $ 4,674,000
i
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TABLE 4

COMPARISON OF ESTIMATED PRESENT-WORTH

DESCRIPTION

MONETARY COSTS

ESTIMATED
PRESENT-WORTH

ALTERNATIVE 1
(One Pump Station)

ALTERNATIVE 11
{Two Pump Stations)

ALTERNATIVE 111
(Three Pump Stations)

$ 4,794,000

$ 3,763,000

$ 4,674,000
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DEPARTMENT OF PARKS AND RECREATION
- Cl]}}_’r AND!COUNTY OF HONOLULU

'V UK Tdso soutH NG sTReET

HONOLULL, HAWAII 98813
\I) Ir}' WALTER M, QZAWA
“) ao oingcTON

HIROAKI MORITA
CEPUTY DINECTOR

FRANK F. FASI
MAYOR

May 9. 1990
- TO:. SAM CALLEJO, DIRECTOR AND CHIEF ENGINEER
DEPARTMENT OF PUBLIC WORKS
— FROM: WALTER M. OZAWA, DIRECTOR
— SUBJECT: DRAFT EA FOR HE'EIA WASTEWATER COLLECTION SYSTEM

o}

Proposed wastewater collection improvements will not affect
any property under the jurisdiction of the Department of
Parks and Recreation. Based oh your consultant's

i"

!

i

[ ; ; .

! s Environmental Assessment, a Negative Declaration appears
5 justified.

o

b

l - ¢

- o -

P LTER M. OZaW rector
- WMO:11 i

[l
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DEPARTMENT OF PUBLIC WORKS
CITY AND COUNTY OF HONOLULU

830 BOUTH XING STREET
HONOLULY, HAWAII 88813

SAM CALLEJO
CIREETON AND CHIEF TNOINEER

€. MICHAEL STREET
SEPUTY DIRECYON

In reply refer to:
WPP 90-462

August 13, 1990

O0ffice of Environmental Quality Control

tate of Hawaii
465 S. King Street, Room 104
Honolulu, Hawaii 96813

Attention: Mr, Abdul Salau
Gentlemen:
Subject: Heela Wastewater Collection System

Heeia, Koolaupoko, Oahu, Hawaii
™K 4-6-04: 07, 08, 16, 18, 19, 20, 22, 23

Pursuant to Chapter 343, HRS, the Department of Public Works, City and County
of Honolulu is submitting a Notice of Negative Declaration for Heela Waste-
water Collection System (Alii Bluff WWPS and FM and Punawai WWPS and FM). The
construction of the proposed project will involve the use of City land and
funds. This notice of determination was based on findings reported in an
Environmental Assessment prepared by Calvin Kim & Associates, Inc. and Gerald
Park Urban Planner for the Division of Wastewater Management and after
consulting with other government agencies, community organizations, and
individuals. TFour (4) copies of the Notice of Negative Declaration/
Environmental Asgessment are attached. The pertinent data for this notice are

as follows:

1. Proposing Agency - Department of Public Works, City and County of
Honolulu.

2. Proposed Action — The primary objective of the project is to enhance the
heaith and safety of the public by providing permanent wastewater
facilities to effectively handle existing and planned wastewater flows
from the Heeia Tributary Area. Three temporary sewage pump stations and
their respective force mains will be replaced by permanent wastewater
facilities. Two new wastewater pump stations will be constructed on sites

" now occupled by the Crown Terrace SPS No. 2 at the end of Halaulanl Street
and the Alii Bluffs SPS adjacent to Kamehameha Highway near Heeia Bridge.
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Land required for expansion at the existing pump statlon sites will be
provided by the Bishop Estate. The new pump stations will be constructed
on previously filled land and will not affect the adjacent Heeia Marsh.
Alignment corridors for new force mains will be located within the right-
of-way of Kamehameha Highway and Halaulani Street. The cost of the
project is estimated at $4,413,000.

Environmental impacts are primarily short~term relating to construction
activities. Air quality, ambient noise levels, and traffic circulation
along Kamehameha Righway and Halsulani Street may be affected during
construction. Construction activities also may affect underground
utilities. However, construction plans will be submitted for review by
utility companies and coordination during construction with these
companies will be required to minimize any utility disruptioms.

The contractor will be required to mitigate lmpacts during construction by
adhering to State and County regulations for controlling noise and dust,
posting warning signs to alert motorists and pedestrians of roadwork,
covering or barricading trenches during non-working hours, and posting
safety devices {and signs) at all times.

The primary long-term impact will be the provision of adequate sewer
capacity to accommodate existing and planned sewage flows within the Heela

Tributary Area,

Determination — After reviewing the Environmental Assessment prepared for
the project and consulting with other government agencies, community
organizations, and individuals, we have determined that the proposed
project will not have a significant impact on the environment, and an
Environmental Impact Statement is mnot required.

Reasons SupportiggﬁDetermination —~ Reasons and conclusion supporting the
determination are based on the following criteria. The proposed project

will not:

- destroy any archaeoclogical, historical or cultural resources;

— affect any rare or endangered flora or fauna species and its habltat;

- conflict with the State's environmental policies and goals expressed in
Chapter 344, HRS;

- adversely affect the economic or social welfare of the community or
gtate;}

- affect an environmentally gensitive areaj;

- degrade environmental quality;

- involve a commitment for a larger action.
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5. Contact Person — Richard Leong
Nivision of Wastewater Management

Department of Public Works

Honolulu Municipal Building, l4th Floor
650 S. King Street

Honolulu, Hawaii 96813

Telephone No. 527-5863

Very truly yours,

O Mhehonl Stvsx

&'z SAM CALLEJO
Director and Chief Engineer

Attach. (4 copiles)

cc: Department of General Planning
Department of Land Utilization
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