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

235 South Beretania Street, Suite 702
Honolulu, Hawaii 96813

Dear Ms. Salmonson:

Subject: Finding of No Significant Impact (FONSI) for Kahauola Street
Relief Drain, Sunset Beach, Oahu

The City and County of Honolulu, Department of Design and Construction (CCH), has reviewed
the comments during the 30-day public comment period, which began on September 23, 2000.
The CCH has determined that this project will not have significant environmental effects and has
issued a FONSI. Please publish this notice in the January 10, 2001, Environmental Notice. We
have enclosed a completed OEQC Publication Form and four (4) copies of the Final EA,

Identification of Proposing Agency

The City and County of Honolulu, Department of Design and Construction

Identification of Accepting Agency

The City and County of Honolulu, Department of Design and Construction
Determination of Negative Declaration, Finding of No Significant Impact

Reasons for Supporting Determination

This determination is based on the significance criteria listed in 11-200-12 of the
Environmental Impact Statement Rules. Specifically, these significant criteria are
summarized below and addressed in Chapter 5:

1. There would be no irrevocable commitment to loss or destruction of any natural or
cultural resource; .
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2. The proposed action would not curtail the range of beneficial uses of the
environment;

3. The proposed action does not conflict with the State’s long-term environmental
policies or goals and guidelines, as expressed in Chapter 344, HRS, and any
revisions thereof and amendments thereto, court decisions, or executive orders;

4. The economic and social welfare of the community or State will not be
substantially affected by the proposed action;

5. The proposed action would not substantially affect public health;

6.  The proposed action does rot involve substantial secondary impacts, such as
population changes or detrimental effects on public facilities;

7. Itis anticipated that no substantial degradation of environmental quality will occur
as aresult of the proposed action;

8. The proposed action does not involve a commitment to large actions, nor would it
contribute to a considerable cumulative impact upon the environment;

9. Rare, threatened, or endangered species and habitat would not be substantially
affected by the proposed action;

10.  Air and water quality and ambient noise levels will not be detrimentally affected by
the proposed action;

11.  The proposed action will not affect or likely suffer damage by being located in an
environmentally sensitive area such as a flood plain, tsunami zone, beach, erosion-
prone area, geologically hazardous land area, estuary, fresh water, or coastal waters;

12.  Scenic vistas and view planes identified in county and state plans and studies will
not be substantially affected by the proposed action; and

13, The proposed action does not require substantial energy consumption.

The final EA for the proposed action, prepared pursuant to Chapter 343, HRS, and the State
Department of Health Title 11-200 administrative rules, is attached to support the FONSI.
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Contact persons for further information;

Enc.

Proposing Agency:

Consultant:

Mr. Tyler Sugihara
Department of Design and Construction
City and County of Honolulu

650 South King Street

Honolulu, Hawaiji 96183

(808) 523-4932

Mr. Karl Bromwe]]

Earth Tech

700 Bishop Street, Suite 900
Honolulu, Hawajj 96813
(808) 523-8874

-~

Very truly yours,

FOR L.Y

Direci{ot
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Prepared by:

Earth Tech, inc.
700 Bishop Street, Suite 900
Honolulu, Hawail 96813

December 2000



Kahauola Street Relief Drain Final EA

EXECUTIVE SUMMARY

INTRODUCTION

The purpose of this environmental assessment (EA) is to analyze the potential environmental
consequences of the proposed City and County of Honolulu (CCH) Kahauola Street Drainage
project activities and to determine if there would be significant short-term, long-term and/or
cumulative impacts on the human, natural and historic environments. This project is in
compliance with Chapter 343, Hawaii Revised Statutes (HRS 343), and Title 11, Chapter 200
(11-200), Hawaii Administrative Rules (HAR) of the State Department of Health (DOH)
implementing rules for the environmental assessment process.

The purpose of the proposed project is to improve the existing storm drainage system and
ocean outlet along Kahauola Street near Sunset Beach in order to reduce the severity and
frequency of flooding in the associated residential area. Sand in the existing pipe may reduce
the efficiency of the drainage system and contribute to the flooding problems. Previous studies
have indicated that it would be necessary to both increase the capacity of the present drainage
system and to extend the outfall pipe sixty feet into the ocean to solve this problem. However, in
response to community concerns and possible safely issues, an alternate solution has been
found which utilizes a Tideflex® check valve (hereinafter referred to as "duckbili valve"). This
check valve was designed in response to a commission by the U. S. Environmental Protection
Agency (EPA) as an alternative to traditional ineffective methods used to keep drainage lines
open. It will allow stormwater to exit the pipe while preventing sand from entering it.

It is now proposed that the existing tee outlet and approximately fifty feet of the existing 66-inch
pipe be removed and a duckbill be attached to the end of the pipe on the downstream side of
the first drain manhole on the beach (DMH 1), {(“Phase A"). It is expected that this action, in
conjunction with regular removal of trash and debris from the inlets, will reduce the effects of
future flooding. However, if it should not prove adequate, it may be necessary to upgrade the
capacity of the drainage system (“Phase B"). Enlargement of the system’s capacity would be
accomplished by removing the existing 54-inch and 66-inch pipes from the inlet near
Kamehameha Highway to the outlet, and instaling a new 84-inch pipe along the same
alignment. The existing 66-inch duckbill valve would be replaced with an appropriately sized

replacement valve.

ALTERNATIVES CONSIDERED

The principal alternative to the proposed action, and the one initially proposed, is to extend the
outfall pipe approximately 60 feet into the ocean to the 2-foot depth contour. This extension
would place the outlet just beyond the estimated most seaward excursion of the beach toe and
the wave swash zone along the shore where sand transport occurs. The outlet structure would
be changed to a 90° bend facing away from the prevailing currents and sand movement to

reduce sand entering the pipe.
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Other alternatives considered were: replacement of the existing closed drainline pipe with an
open drainage channel; relocation of the outlet to another site along the coast; relocation of the
outlet inland; and construction of a detention basin. The “no action” alternative is unacceptable
because it would leave the Kahauola Street residents with an inadequate drainage system
prone to sand plugging problems.

ANTICIPATED IMPACTS

The analysis detailed in Chapter 4 indicates that implementation of the proposed Kahauola
Street Relief Drain project would not pose any anticipated significant long term or cumulative
adverse impacts on the human, natural and historic environments. Potential short-term affects
to vegetation, water quality, visual resources, noise, and air quality may occur during
construction at the proposed site. Positive impacts may occur in an improved view of the
shoreline, restoration of natural sand transport processes at the shoreline and reduced effects
of flooding in the Kahauola Street area.

SUMMARY OF RESULTS

Air Quality - Project activities would generate exhaust products and fugitive dust emissions
from vehicles and equipment used to remove the existing outlet and a portion of the existing 66-
inch pipe and to deliver and install the duckbill. Air quality effects will be short-term in nature.
Workers will be scheduled to arrive and depart the site during non-peak traffic hours.

Biological Resources — The impacts to aquatic biota, plants, birds, and mammals will be
minimal since no in-water work is anticipated and, wherever possible, excavation and
disturbances to vegetation in the area will be minimized or avoided. Coastal plants requiring
replacement will be replanted with similar or other appropriate native plants. Removed
landscaping will be replaced will similar landscaping. Removal of the outlet and pipe will restore
the beach area to its natural condition and allow normal sand transport to resume, which may
change the location of vegetation in the future. If Phase B is implemented and the drainline is
enlarged, increased flows of stormwater may have additional effects on the aquatic biota in the
vicinity of the outlet during storm events.

Cultural Resources — Cultural resources including pre-historic burials and cultural layers may
be present in the proposed project area according to archaeological records review. Mitigation
measures will be taken in the form of archaeoclogical monitoring, with recovery and burial plans

in place.

Hazardous Wastes and Materials — There are no anticipated short-term or long-term effects
from hazardous wastes and materials or petroleum products. Appropriate construction best
management plans (BMPs) and spill contingency plans will be implemented throughout the

duration of the project.
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Noise — Intermittent elevated noise levels from specific construction activities are unavoidable,
but are expected to be short-term and minor. Typical heavy construction equipment noise levels
are within the decibel range identified for a daytime, noisy urban environment.

Socioeconomic - The Kahauola Street drainline improvements are designed to increase the
efficiency of the drainage system. These improvements may reduce the financial impacts

associated with flooding on Kahauola Street.

Transportation — Replacement of the existing oullet with the proposed check valve will result in
minimal effects on transportation along Kahauola Street. Effects will be experienced only while

crews are mobilizing to the project area near DMH 1.

Utilities and Infrastructure - Various utilities are located wuhin the project limits including the
drainline itself, utility poles, cable, water and sewer lines. Most utilities will not be impacted,
however, some will require protection. No short-term effects are expected with the protection of
utilities. In general, significant impacts to infrastructure are not anticipated with the exception of

the improved drainage system.

Visual Resources — Short-term activity-related visual impacts are anticipated, but will be
controlled to within acceptable limits by timing and phasing and by revegetation of cleared
areas. In the long-term, with the removal of the existing outlet and 50 feet of pipe, and the
replacement with a duckbill valve, the view of the shoraline will experience a positive effect.
However, it should be noted that the duckbill would still be visible in the backshore area.

Water Resources — Turbidity may be increased and water quality may be reduced during
removal of the outlet and the pipe, but this is expected to be short-term in nature and scheduled
during low tide, limiting in-water work. Increased flows of stormwater from the duckbili during
storm events may adversely impact water quality. However, the proposed duckbill outlet
configuration will allow for more overland contact, increasing stormwater infiltration into the
sand, instead of being discharge directly into the near shore waters as is the existing

conditions.
APPLICABLE ENVIRONMENTAL PERMITS

» U.S. Army Corps of Engineers Section 404 Permit
e U.S. Army Corps of Engineers Section 10 Permit
o Letter of Permission (LOP) under Section 10

e Section 401 Water Quality Certification

o Conservation District Use Application

s Shoreline Setback Variance
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= State Historic Preservation Clearance

ANTICIPATED DETERMINATION

The proposed action has been reviewed and analyzed pursuant the “Significant Criteria”
established in 11-200-12, HAR, environmental impact assessment process. Potential adverse
impacts are negligible and short-term in nature. Based on this Finding of No Significant impact

(FONSI), an environmental impact statement is not required.
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1. INTRODUCTION

The City and County of Honolulu (CCH) proposes to improve an existing storm drainage
system and ocean outlet along Kahauola Street in a residential area near Sunset Beach.
The proposed project includes improving the outlet to reduce sand plugging problems
(referred to as “Phase A"), and, if necessary, replacing the existing drainage lines with

larger pipes (referred to as “Phase B").

This environmental assessment (EA) was prepared pursuant to the Hawaii Revised
Statutes Chapter 343 (HRS 343), and the Hawaii Department of Health (DOH) Hawaii
Administrative Rules (HAR) Title 11-200, environmental impact statement rules. The
proposed action “triggers” HRS 343-5(1) because of the use of county funds, the use of
land classified as Conservation District, and the use of land within the Shoreline Setback

Area,

1.1 Purpose and Need for Action

The purpose of the Kahauola Street Relief Drain project is to address deficiencies in
stormwater drainage from the Sunset Beach residential community associated with the
Kahauola Street drainage system and outlet. Adequate conveyance of stormwater runoff
from the area is needed to protect public heaith and safety and mitigate future property
damage associated with flooding. Significant flooding occurred in November 1996 where
the debris level reportedly reached nine feet high at the intersection of Huelo and Kahauola
Streets according to residents. Sand that enters the existing drainfine may reduce the
drains efficiency and contribute to flooding in the area. Previous studies have indicated that
it would be necessary to both enlarge the capacity of the present drainage system along
Kahauola Street and to extend the outfall pipe sixty feet into the ocean to solve this
problem. However, in response to community concerns and possible safey issues, an
alternate solution has been found in using a Tideflex® check valve (hereinafter referred to
as a "duckbill valve™). This check valve was designed in response to a commission by the
U. S. Environmenta! Protection Agency (EPA) as an alternative to traditional ineffective
methods used to keep drainage lines open (EPA 1990). it will allow stormwater to exit the
pipe while preventing sand from entering it.

It is now proposed that the existing tee outlet and approximately fifty feet of the existing 66-
inch pipe be removed and a duckbill valve be attached to the end of the pipe on the
downstream side of the first drain manhole on the beach (DMH 1) (“Phase A"). it is
expected that this action, in conjunction with regular removal of trash and debris from the
inlets, will reduce the effects of future flooding. However, if it should not prove adequate, it
may be necessary to upgrade the capacity of the drainage system (“Phase B").
Enlargement of the system’s capacity would be accomplished by removing the existing 54-
inch and 66-inch pipes from the inlet near Kamehameha Highway to the outlet, and
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installing a new 84-inch pipe along the same alignment. The existing 66-inch duckbill would
be replaced with an appropriately sized replacement valve,

12 Decisions to Be Made

During the development of this EA, possible environmental consequences of the proposed
CCH Kahauola Street Relief Drain improvement actions were analyzed for significant short-
term, long-terrn and/or cumulative impacts on human, natural and historic environments.
fmpacts have been reviewed and mitigation measures developed in support of the
proposed actions.

1.3 Required Permits

In addition to the nature and location of the proposed action, a number of federal, state,
and county permits may be required. These include: the U.S. Army Corps of Engineers
(COE) Permits (Nationwide, Section 404, or a Section 10 with letter of permission (LOP);
Section 401 DOH Water Quality Certification (WQC); State Coastal Zone Management
Program (CZMP) Consistency Determination; Conservation District Use Application
(CDUA); Shoreline Setback Variance (SSV), Section 402 DOH National Pollutant
Discharge Elimination System (NPDES) Permits for construction activities and construction
dewatering activities; and State Historic Preservation Clearance.

1.3.1 U.S. Army Corps of Engineers Permit for Activities in Waterways

The COE permit program is authorized under Section 10 of the Rivers and Harbors Act of
1889, Section 404 of the Clean Water Act (CWA), and Section 103 of the Marine,
Protection, Research and Sanctuaries Act. The proposed action will require a permit
pursuant to Title 33, Part 320-330 of the Code of Federal Regulations (33 CFR 320-330)
regulating work in the waters of the United States.

The COE has jurisdiction over dredge and fill actions in United States. Certain discharges
specified in 33 CFR 330 are permitted under a “Nationwide Permit” system, while others
receive regional and individual permits. The proposed project may be covered under the
conditions of a Nationwide Permit for the criteria established in No. 31, Maintenance of
Existing Flood Control Projects. Requirements for the permits are as follows:

Permit No. 31 Maintenance of Existing Flood Control Projects regulates discharges
associated with maintenance of existing facilites, including debris  basins,
retention/detention basins and channels either i) previously authorized by the COE; or ii)
constructed by the COE and transferred to local sponsor for operation and maintenance.
Pre-construction notification to the COE is required.
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Alternatively, only a LOP under Section 10 may be needed for the installation of the
duckbill valve near DMH 1. The letter will include a description of how the outlet and pipe
section will be removed without in-water work and how the duckbill valve will be installed.

By requiring demolition and removal of the existing outlet structure to take place at low tide,
pre-construction notification to the Corps along with a LOP under Section 10 may be

- acceptable.

1.3.2 U.S. Army Corps of Engineers Section 404 Permit

Section 301 of the 1977 federal CWA regulates actions invoiving the discharge of dredged
or fill material (includes rock, sand, dirt, structures cast-in-place (concrete) and other
material) into waters of the United States, including areas designated as wetlands. The
development of a storm drain outlet 60 feet from the shoreline into the ocean, and
construction-related activities associated with this structure may involve a discharge of fill
or dredged material in jurisdictional waters, as defined by 33 CFR 323.2. Installation of the
duckbill valve will not require a 404 permit.

1.3.3 Section 401 DOH Water Quality Certification

This application is required per Title IV (Permits and Licenses, Certification, Section
401(a)(1) of the 1977 CWA (Public Law 95-217) and HRS 342D. The CWA and Section
401 of its implementing regulations (Title 33, Section 1341 of the United States Code [33
USC 1341]) require any applicant for a federal license or permit conducting any activity that
may result in any discharge into the navigable waters to obtain a water quality certification
from the state where the discharge takes place or originates. The DOH Clean Water
Branch (CWB) administers the Water Quality Certification permitting process in Hawaii
through HAR Chapter 11-54 so construction discharge activities can be monitored and
conducted in a manner that will not viclate the basic water quality criteria applicable to the
class of receiving waters at the site. Since the installation of the duckbill valve will not
require any COE permits, a Section 401 Water Quality Certification is not required.

1.3.4 Coastal Zone Management Program Consistency Determination

Authorized by HRS Chapter 205A, the Hawaii CZMP guides the use, protection, and
development of land and ocean resources within Hawaii's coastal areas. The National
Coastal Zone Management Act (CZMA) of 1972, Section 307(c)(1), requires federal
agencies to conduct their planning, management, development, and regulatory activities in
a manner consistent with the state CZMP. Informational and procedural requirements for
federal agencies are established under 40 CFR 930. The Office of Planning, Department of
Business, Economic Development and Tourism (DBEDT), the state's lead agency for
review for consistency, must agree with the determination that the proposed action is
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consistent with the State of Hawaii's CZMP or provide specific conditions on the proposed
aclion to place it in consistency. Phase A will not require CZMP consistency determination.

1.3.5 City and County of Honolulu Special Management Area Permit

The State of Hawaii's HRS 205A authorizes counties to establish Special Management
Areas to protect and preserve the coastal zone in Hawaii. The CCH regulates actions
taking place in the SMA under Chapter 25, Revised Ordinances of Honolulu (ROH). The
ccH Department of Planning and Permitting (DPP) administers the SMA Use Permit
(SMP) process to control development in the SMAs, minimize effects to sensitive ecological
areas, and avoid permanent loss of valuabie coastal resources. The permit process also is
used to preserve scenic views and ensure public access to beaches, coastal recreation
areas, and natural reserves. Actions affecting wetland areas, including dredging, also are
regulated in this process. DPP has indicated by letter that an SMP will not be required for

the duckbill vaive installation.

1,3.6 Conservation District Use Application

This application is required to apply for a jand use within areas classified as a state Land
use Conservation District. All applications are subject to County SMA requirements. All
land uses, pursuant to Section 13-5-2, HAR require that a CDUA be filed with the
Department of Land and Natural Resources, Division of Land Management and be
approved by the Board of Land and Natural Resources. Because the proposed project is
on the shoreline and the state asserts ownership of all land seaward of the upper reaches
of the waves, a CDUA is required for this project.

1.3.7 Shoreline Setback Variance

pursuant to the authority conferred by HRS Chapter 205A, this permit covers structures
and activities in the Shoreline Area as defined in ROH Chapter 23. The primary policy of
¢CH DPP is to protect and preserve the natural shoreline, (especially sandy beaches),
public pedestrian access laterally along the shoreline and the sea; and open space along
the shoreline. The proposed project is subject to HRS Chapter 205A and a S8V is
required. DPP has indicated by letter that a Shoreline Setback Variance will not be required

for Phase A.

1.3.8 State DOH Section 402 NPDES Permit Coverage

Title IV — Permits and Licenses of the CWA gives EPA the authority and responsibility to
issue discharge permits to every point source discharger. Section 402 (33 USC 1342) of
the CWA describes the NPDES permit system. The CWA allows states to request EPA
quthorization to administer the NPDES program within their borders. The DOH CWB
administers the General Permitting process in Hawaii through the HAR Chapter 11-55

A e
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Notice of Intent (NOI) Appendix B-l. An NPDES permit is required before any effluent
discharge can be made to surface streams or coastal waters. Applicable construction work
may require the preparation of a State DOH NPDES CWB-NOI Forms C and G,
Stormwater Associated with Construction Activities and Construction Dewatering Activities,
respectively. The stormwater discharge from the existing system is permitted under the
CCH General Permit #00021229. Phase A activities is not expected to create additional
discharges that exceed permit levels, Additionally, since the removal of the existing outlet
will be required to take place at low tide and will encompasses a construction area of less
than 5 acres, and construction dewatering activities are not anticipated, no additional

NPDES permitting will be required.

1.3.9 State Historic Preservation Clearance

The proposed actions for the Kahauola Street Relief Drain are also regulated by the State
Historic Preservation Division (SHPD) and its implementing regulations (36 CFR 800), as
well as the State Historic Preservation Act (HRS 6E). This clearance process is designed to
minimize project impacts to historically or archaeologically significant sites. Human burial
sites are within the vicinity of the proposed project and will require a clearance from the

SHPD.

Page §



Kahauela Street Relief Drain Final EA

2. PROJECT DESCRIPTION

This section provides general information regarding the proposed project's technical,
social, economic, and environmental characteristics, pursuant to HRS 343, and the DOH
HAR Title 11-200-10 content requirements for an environmental assessment.

2.1 Project Location and Background

Location. Kahauola Street is located within the Sunset Beach residential subdivision area
on the north shore of Oahu (see Figure 2-1). The project site is located downstream of a
small ridge defined by Paumalu Gulch to the west and Kaunala Guich to the east. The
proposed project area includes approximately 0.23 acres of land seaward (makai) of
Kamehameha Highway.

Background. The primary drainage system for the residential area is an underground
drainfine that begins in the drainage easement between Kamehameha Highway and
Hoalua Street, runs makai under Kahauola Street and discharges through a 66-inch tee
outlet at Sunset Beach (see Figure 2-2). A large inlet structure located in the drainage
channel in the easement is fed by a 24-inch pipe culvert and by channel flows from a
double five-foot by three-foot box culvert. The pipe culvert collects stormwater runoff from
the residential area inland (mauka) of Kamehameha Highway in the vicinity of Oopuola
Street and routes it to the inlet. Stormwater runoff in the drainage channe! is routed from
the area mauka of the highway in the vicinity of the access road to Hoalua Street through
the double box culvert. Construction of the drainage system was completed in 1970.

Although the present system may have been adequate at the time it was built, it does not
meet current City standards for conveying stormwater runoff from the area during severe
weather conditions. Significant flooding occurred in November 1996 when, according to
residents, the debris level reportedly reached nine feet high at the intersection of Huelo and
Kahauola Streets.

Several alternatives for improving the existing storm drainage system along Kahaucla
Street were evaluated in the January 1992 Sea Engineering, Inc. (SEI) report titled,
“Coastal Engineering Design Guidelines for Outlet Improvements at the Kahauola Street
Relief Drain” and the November 1999 Earth Tech, Inc. Preliminary Engineering Report
(PER). The former report focused on the drainage problems associated with sand blockage
in the ocean outlet during periods of high surf and contained extensive analyses of
oceanographic conditions at the site, including site bathymetry and beach topography,
wave height distribution and wave force calculations, littoral processes and beach changes
from historical data as well as biological studies and water quality sampling. The PER
included hydrologic and hydraulic analyses of the drainage system. The alternatives
proposed in the
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Kahauala Street Relief Drain Final EA

1992 SEI report centered around outlet relocation while the PER focused on the site
hydrology and hydraulic capabilities of the existing drainline.

Background Hydrology. In order to evaluate the capacity of the existing drainline, the
contributing drainage areas and the quantity of stormwater runoff were assessed in
accordance with the CCH Storm Drainage Standards. The drainage basin for the Kahauola
Street drainline shown on Figure 2-3 encompasses the homes makai of Kamehameha
Highway and extends to include the residential area mauka of Kamehameha Highway. The
general topography of the area slopes down intand from the homes along Sunset Beach
toward Kamehameha Highway. There is a relatively flat residential area on the mauka side
of Kamehameha Highway and then the topography quickly rises up to the ridge. Located
on the ridge is the Communications Satellite Corporation (ComSat) facility. There is a
natural low point in the vicinity of Kamehameha Highway between Paumalu Place and
Oopuola Street, collecting runoff along the highway and routing it to the drainage system
along Kahauola Street. This means the residential area along Kahauola Street is situated in
depression (or basin) which serves as a natural detention basin for the stormwater runoff.
The total area of the drainage basin is 60 acres. The drainage basin was divided into
smaller subbasin areas based on the topography shown on U.S. Geological Survey
(USGS) topographic maps for the Waimea and Kahuku Quadrangles (USGS, 1983).

According to a report to the 1993 Legislature, “A Study to Alleviate Chronic Flooding on
Oahu's North Shore (Pupukea & Haleiwa-Waialua Areas),” the State of Hawaii Department
of Land and Natural Resources (DLNR) states that Ditch “P” in Easement “K" was
supposed to be intercepting and diverting runoff discharged from the first seven culverts
crossing ComSat Access Road to Paumalu Gulch when the Paumalu Farm Lots
subdivision was designed in 1951. The report also notes that “ditch maintenance work was
lacking and therefore, portions of the ditch have become undefined, especially the
downstream ditch connection to Paumalu Gulch.”

The ownership of Easement “K" and maintenance responsibility of Ditch “P" has been
disputed between the private [andowners of the residential area mauka of Kamehameha
Highway and CCH. Although tax maps for the area describe Easement “K” in favor of CCH,
this easement was never dedicated to CCH. To help reduce fiooding problems, CCH
helped maintain the ditch until 1975. Maintenance was terminated after some residents
complained of illegal entry upon their land by CCH maintenance crews. A title search of the
easement by CCH confirmed that the easement was privately owned. As such,
maintenance of the ditch within the easement was determined to be the responsibility of its

owners, not CCH.
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A drainage study conducted by Belt Collins and Associates (BCA) (Paumalu Drainage
Study, September 1989) for ComSat analyzed the hydrology for their facilities and the
private homes downstream of the ridge on the mauka side of Kamehameha Highway. In
this study, several drainage improvements were to be completed by ComSat to mitigate
flood damage resulting from ridge runoff to downstream properties. The following drainage
improvements recommended in the BCA report were measures intended to convey runoff

from a 10-year storm to Paumalu Gulch.

e Construction of a new 2,200-foot-long concrete-lined drainage channel within an
existing drainage easement (Easement “K"} located in the residential area mauka of
Kamehameha Highway to convey runoff from two existing culverts crossing the ComSat
Access Road to two existing 48-inch pipe culverts beneath Paumalu Place.

« Construction of a new concrete-lined drainage channel downstream of the two 48-inch
pipe culverts under Paumalu Place approximately 150 feet long to convey runoff
directly to Paumalu Gulch.

«  Construction of a cut-off ditch and 30-inch pipe culvert upstream of the Com€Sat facility
(on the ridge) to divert a portion of the ridge runoff to Paumalu Guich approximately
2,500 feet upstream of the existing drainage channel entry.

« Debris removal from the outlet side of the two existing 48-inch pipe cuiverts under
Paumalu Place.

According to the DLNR report, only the cut-off ditch upstream of the ComSat facility was
constructed, reducing the amount of runoff routed to the ditch in Easement “K." The other
three recommendations were not completed since the improvement to Easement “K" was
beyond the scope and responsibility of ComSat. The affected residents were noted to be
unwilling to undertake the improvements and of the opinion that it is CCH's responsibility to
complete the drainage improvements from the BCA study.

However, Ditch “P" and Easement “K” are privately owned and CCH is prohibited from
constructing improvements to private property. In addition, CCH is not responsible for the
stormwater within the ditch since it is generated from the ComSat facility and private
property; there are no CCH facilities contributing runoff to the ditch.

Although runoff from the ComSat facility and the entire residential area mauka of
Kamehameha Highway may contribute to the CCH Kahauola Street drainage system, only
stormwater runoff from the drainage basin shown on Figure 2-3 was included in the PER
hydrologic analysis of the drainline since Ditch “P" within Easement “K” was to divert the
upstream flow to Paumalu Gulch. Hydrologic calculations for the stormwater runoff for the
Kahauola Street drainline were performed for a 50-year storm event due to the sump
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conditions of the drainage basin in accordance with the CCH Storm Drainage Standards.
The total 50-year stormwater runoff was estimated to be 191 cubic feet per second (cfs) for
the Kahauola Street drainage basin.

Background Hydraulics. Based on the 50-year stormwater runoff quantity calculated in
the PER, the capacity of the drainline along Kahauola Street was assessed for adequacy.
The alignment of the drainage system is shown on Figure 2-2. In accordance with the CCH
Storm Drainage Standards, Manning's equation was used to calculate the hydraulic grade
line and to determine if the underground drainage system can convey the runoff to the
outlet without flooding the adjacent areas.

The existing culverts crossing Kamehameha Highway are adequate fo convey the
stormwater runoff generated from the residential area mauka of the highway. However, the
Kahauola Street drainline system is inadequate to convey the 50-year stormwater runoff.
The capacities of the existing inlets along the drainline are adequate for the calculated
stormwater flows (Earth Tech, 1999).

2.2 Proposed Action

As noted eariier, the SEI report centered on outlet reiocation while the PER focused on the
site hydrology and hydraulic capabilities of the existing drainline. The SE! report
recommended that the existing ocean outlet be extended 60 feet seaward. The PER
determined that the existing drainage lines be replaced with larger pipes and included the
SE! report recommendations. The SEI report indicated that adverse environmental effects
would be incurred with the implementation of the proposed outlet extension. Because of
these anticipated impacts and concemns expressed by the community, an alternate solution
was investigated and evaluated.

The proposed action is focused on the reduction of efficiency of the drainage system due
to sand clogging of the existing drainline outlet. The traditional way to address the problem
is by extending the pipe into the water and out of the active sand transport area. A new
method of blocking sand from entering and clogging the pipe involves installing a special
kind of check valve manufactured by Tideflex® (the duckbill vaive). It was designed in
response to a commission by EPA to find an alternative to traditional ineffective methods
used to keep drainage lines open. It will allow stormwater to discharge from the pipe while
preventing sand from entering it.

The proposed action is comprised of two phases. Phase A consists of the removal of the
existing tee outlet and approximately fifty feet of existing 86-inch pipe up to the first drain
manhole on the beach {DMH1). The removed sections will be replaced with a duckbill
valve, which will slipped over and bolted to a section of 66-inch pipe of the downstream
side of DMH 1 and function as the new outlet. it is expected that this action, in conjunction
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with regular reroval of trash and debris from the inlets, will reduce the effects of future
flooding.

The elastomer "duckbil" Tideflex® check valve is specifically designed to eliminate the
operational and maintenance problems associated with mechanical flap gate check valves.
It has no moving parts. It is called a "duckbill” because of its appearance and functions like
an old-fashioned coin purse, always closed unless pushed open by pressure. The EPA
rigorously tested it for two years and found that it showed significant improvement over
conventional valves in terms of leakage inflow, entrapment of debris, capability to self-clean
and susceptibility to marine fouling. Because the duckbill valve is fabricated entirely from
rubber, it is resistant to weathering and salt water attack. The flexible nature of the valve
prevents most hard marine growth from attaching to the valve. It can continue to operate
even when completely buried by sand. Even though the flat terrain of a beach offers little
head pressure to force a valve open, the water level will rise until it reaches the top of the
bill. Water pressure pushes against the walls of the valve, compressing the sand until a
small stream of water can exist from the top of the duckbill. The stream will wash away the
surrounding sand, opening the valve until the entire area is cleared and the pipe can flow at
full capacity. A plan of the proposed installation is shown on Figure 2-4.

The Phase B action to increase the capacity of the drainage system will be implemented
only if the duck bill instaliation fails to solve the flow problem. It will include removal of the
existing 54-inch and 66-inch pipes between the inlet near Kamehameha Highway and the
duckbill valve and the installation of a new 84-inch pipe along the same alignment. The 66-
inch duckbill valve would be replaced with a larger duckbill valve to fit the enlarged pipe.

2.3 Project Schedule and Costs

The proposed project is currently in the planning stage and the design and construction of
the selected alternative is dependent upon the outcome of the environmental assessment
process. Total cost for the planning stage is estimated to be $150,000.

e Phase A: Item costs for a 66-inch duckbill valve would be $32,428, plus $1,683 for
shipping costs to Honolulu.

e Phase B: ltem costs for an 84-inch duckbill valve would be $48,520, plus approximately
$3,000 for shipping costs. Construction costs including the removal of the existing 54-
inch and 66-inch diameter pipe and replacement with 84-inch pipe is estimated at
$700,000.
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2.4 Alternatives to the Proposed Plan
This environmental assessment evaluates a no-action alternative, and proposed
alternatives to resolve drainage problems.

2.4.1 No-action Alternative

This alternative is found to be unacceptable because it would leave the Kahauola Street
residents with an inadequate drainage system. The current drainage system may be
inadequate for the following reasons:

e Sand must be physically removed from the pipe through manholes, sometimes as far
up as Huelo Street, roughly 600 feet mauka of the outlet. Continued periodic sand
removal will not ensure adequate drainage for the are¢a. Although maintenance may be
performed routinely, high intensity rainfall may not precede sand removal operations,
resulting in flooding. In addition, disposal of removed sand is costly due to potential
contamination from chemicals in stormwater runoff and therefore not suitable for beach

replenishment.

¢ Drainlines may be inadequately sized, and may require upgrades to meet current
standards.

2.4.2 Outlet/Pipe Replacement Alternative
The following are outlet/pipe replacement alternatives considered:

Outlet Replacement with an Open Channel. An open drainage channel constructed to
replace the section of the existing closed drainline from DMH 1 to the outlet was evaluated
and rejected as an alternative to alleviate area flooding. For this alternative, the existing 66-
inch pipe would end at a concrete headwall and then discharge to an open concrete
channel approximately 5.5 feet deep by 7 feet wide, following the same alignment to the
existing outlet. This design would impair beach access to a greater extent than other
alternatives. Periodic maintenance of the open channel outfall {i.e., removing trash, debris
and sand clogging), although easier to access for removal than a closed system, would
required increased frequency due to sand overtopping the channel. Concem for public
safety and health ultimately led to the rejection of the open channel alternative.

2.4.3 Outlet Relocation Alternatives

According to the 1992 SEI report, beach sand is an element in flooding by being moved
into the outlet and up the pipe (Sea Engineering, 1992). To reduce the impact of sand
transport into the outlet, SEI recommends it be relocated to a point outside the area of
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active sand transport. Also, a relocated outlet should be designed in a manner such that it
is not open to the general prevailing direction from which waves and sand are moving.

The following factors were taken into account in evaluating outlet relocation alternatives:

o the need to be out of the zone of active sand transport in order to reduce sand
infiltration;

s the need to minimize adverse impacts to the shoreline and natural coastal processes;
e the existence of a world-class surf site immediately seaward of the existing drain outlet;

o the location of the drain outlet adjacent to a popular and heavily used beach and water
recreation area; and

« a high wave energy site, with large potential design wave forces on the pipe and outlet
structure.

Several relocation alternatives were assessed in the SEI report and are summarized below.

Outlet Site Relocation. The relocation of the relief drain and outlet to another location
along the coast was considered. However, a field reconnaissance revealed the sand beach
shoreline extends for a considerable distance on either side of Sunset Point and offers no
advantage over the existing outlet location. Additionally, an investigation of shoreline
changes in this area (Sea Engineering, 1992) that the Sunset Point area, over a 30-year
~ study period was more stable in terms of vegetation line and beach toe than beach areas

around it. The outlet site relocation option was rejected because a more suitable site
location with regards to sand movement does not exist within the vicinity of the existing
Kahauola Street relief drainage outlet.

Seaward Extension of the Outlet. The only feasible outlet relocation alternative would be
to extend the drainline seaward to a point beyond the zone of active sand transport. The
design constraint is how far seaward is sufficient to reduce sand infiltration to an
acceptable level while not creating impractical design or construction problems or
unacceptable environmental impacts.

The elevation of the drain pipe with respect to the reef fiat requires that the pipe run
essentially on the surface of the reef, exposed to wave force. If the pipe elevation were
lowered by trenching and burying the pipe in the reef to protect against wave assault, it
would have to extend some 500 feet befare it could daylight at the reef edge. The following
are general planning and design considerations.
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e The high wave energy environment will require extensive anchoring and armoring of the
pipe, with wave forces increasing as the water depth increases.

« Constructability decreases with distance from shore due to increasing water depth and
the year-round generally prevailing wave action on the reef.

« Environmental impacts increase with distance seaward due 10 greater biological
impacts of construction and freshwater discharge as well as possible impacts to
recreational surfing if the outlet is moved too far seaward.

e Marine flora and fauna species diversity and abundance increases with distance from
shore.

e Although there is no surfing in the immediate areas along the area where pipéeline
extension would occur, surfboards and sometimes surfers themselves are swept onto
and across the reef flat in this area.

e The extended outiet will act like a groin perpendicular to the beach blocking longshore
transport of sand. Extending the pipe may result in greater sand accumulation on the
prevailing downdrift or northeast side, resuiting in less sand and a narrower beach for
some distance to the southwest of the outlet. Review of historic aerial photos indicates
that groin effects of the existing pipe aré not significant over the long term and are most
notable during the summer season as a result of the prevailing tradewind wave
transport from east to west. During the winter seasons with swells coming from the
west and north, the high surf erodes and redistributes the sand without apparent regard
to the existing 66-inch pipe.

2 4.4 Other Alternatives

Detention Basin. This alternative is not feasible due to the lack of open land to dedicate
to a detention basin. Based on the hydrologic calculations for this area in the PER, a
detention basin with a depth of one foot would need to be 120,000 square feet in order to
store the 50-year stormwater runoff.

Maintenance of Diversion Facilities. Stormwater runoff from the ComSat ridge to
Paumalu Guich may be restricted due to clogging of Ditch “P" within Easement “K' from
debris and vegetation. This may cause drainage to backup, flow through the residential lots
makai of Kamehameha Highway, over top Kamehameha Highway and contribute runoff to
the Kahauola Street residential area. Since the drainage improvements to Easement ‘K’
recommended by the 1989 BCA study have not been installed by ComSat and the drainage
conveyance system is not owned by the CCH, clearing and maintaining the drainage
system must be done by the private owners. This alternative was not further addressed.
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3. DESCRIPTION OF THE AFFECTED ENVIRONMENT

The following sections describe the existing natural and man-made environmental
conditions for the proposed project area. The objective of this section is to define the areas
of potential effect (APE) and to provide background information for the determination of
how the proposed action may affect these areas. This includes, but is not limited to
information regarding air quality, biological and cultural resources, flora and wetlands,
geology and soils, hazardous materials and wastes, iand use and ownership, natural
hazards, noise, socioceconomics, safety and health, shoreline assessment, transportation,
utilities and infrastructure, visual and water resources of the proposed project area. It
should be noted that the Phase A proposed project area includes the area from the current
outlet to the first drain manhole encountered (DMH 1) (see Figure 2-4). The Phase B
project area would include the area along the drainline from the duckbill valve to the inlet at

Kamehameha Highway.

3.1 Air Quality

The APE for air quality is the proposed project area and its downwind areas. Construction
efforts would be the primary influence in air quality for the APE. Downwind areas vary
during the year and air quality is affected by the climate. The climate is characterized by
two distinct seasons, primarily defined by the annual variation in persistence of the
northeast trade winds. The summer months from May to September are typically drier and
warmer, while the winters from October to April are usually wet and cooler. The area is
subject to prevailing northeast trade winds with average velocities between 14 to 16 miles
per hour a majority of the year. Strong gusts up to 20 or 25 miles per hour do occur
intermittently. Trade winds prevail 90 percent of the time during the summer and 50
percent in the winter. The area also experiences Kona {southerly or westerly) winds and
storms, particularly during the winter months.

Rainfall patterns over Oahu are influenced by the orientation of the Waianae and Koolau
mountain ranges perpendicular to the northeast trade winds. Rainfall maxima occur on the
intercepting Koolau range, while desiccated trades produce less intense rainfall over the
Waianae range. The mean annual rainfall for the North Shore in the proposed project area
is approximately 1500 millimeters per year, with 2000 millimeters per year occurring in
areas mauka of the site. Peak rainfall occurs in January (at approximately 150-200
millimeters) while the lowest rainfall oceurs in June (at approximately 50-100 millimeters),
(Giambelluca, 1986).

Average temperatures on Oahu vary depending on the two seasons in Hawaii.
Temperatures in the drier summer months tend to be higher with an average maximum of
88.7 degrees Fahrenheit (°F) in August to a minimum of 64.7° F minimum in February for
the cooler winter months (NOAA, 2000).

Page 27



Kahauola Street Relief Drain Final EA

Modeling of downwind areas was not completed as part of this assessment. However,
typical downwind areas of the APE would normally include places to the south-southwest,
During Kona winds, downwind areas would typically be places to the north or east.

Ambient air quality, which refers to the purity of the general outdoor atmosphere, is
regulated under the Clean Air Act (CAA) and the U.S. EPA National Ambient Air Quality
Standards (NAAQS) (40 CFR 50). The DOH also regulates air quality and established
ambient air quality standards (HAR 11-58) that are as strict or, in some cases, stricter than
the NAAQS. The State of Hawaii has also established standards for fugitive dust emissions
emanating from construction activities. These standards prohibit any visible release of
fugitive dust from construction sources.

The State of Hawaii monitors ambient air quality at twelve stations throughout the state for
five regulated pollutants including:

» Particulate Matter less than or equal to ()10 microns (PMyo)
e Carbon Monoxide (CO)

e Sulfur Dioxide (SO;)

o Ozone (O3) and

o Total suspended particulate matter (TSP)

The primary sources of air pollution in the vicinity of the project site include vehicular traffic
from Kamehameha Highway, and smaller surface roads, (producing CO and carbon
dioxide [CO2]). Other potential sources of air pollution include small-scale agriculture that is
present on the North Shore. As described above, persistent trade winds contribute to
favorable climatic conditions in the area for air quality. The State has monitored PMso, O3,
CO, SO,, and nitrogen dioxide at various locations across the State and island of Oahu
(Table 3-1); results from 1994 through 1998 indicate that Oahu meets all ambient air
quality standards promulgated by the EPA and is attainment for all criteria poliutants (40
CFR 81.312). Because these standards were not exceeded, and only minimal potential
pollution sources are upwind of the site, it can be assumed that air quality at the proposed
project area is currently acceptable.

Table 3-1 Hawali Air Monitoring Data 1994-1998

Constituent | Averaging Monitoring Stations Federal State Monitoring
Time Standard® | Standard® | Resuit
poim® | ugim’ pgfm’
PMyo 24-hour Honolulu, Liliha, Pearl City, Lihue; 50 50 <30
Annual Waimanalo, West Beach, Kapolei,
{arithmetic)
Qs 1-Hour Sand Istand 230 100 <70
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Constituent | Averaging Monitoring Stations Federal State Monitoring
Time Standard® | Standard® | Resuit
ugim® pg/m® ngm®
cO 1-Hour Honolulu, Waikiki, West Beach, 40,000 10,000 < 5,000
Kapolei
S0, Annual Honolulu, West Beach, Kapolei, 80 80 <10
Average | Makaiwa
Nitrogen Annual West Beach, Kapolei 100 70 <10
Dioxide Average

I -
Source: State of Hawail Department of Health - Clean Air Branch, Annual Hawali Alr Quality Data, 1998

< =lass than; pg/m° = micrograms per cuble meter.
8 Nationa! standards other than ozone and those based on annual or quarterly averages are not to be exceeded more than
once a year. Standards based on annual or quarterly averages are not to be exceeded. The ozone standard is not to be

exceeded on more than an average of one day a year over a three year period.
b Mawail standards, other than those based on annual or quarerly averages, are not o be exceedad more than once In any

12-month period. Standards based on annua! or quarterly averages are not to be exceeded.

3.2 Biological Resources

The following sections summarize the aquatic biology and the avifaunal and mammal
resources within their respective APEs. Surveys for biological resources were conducted in
May 2000; the complete biological reconnaissance report by AECOS is included as

Appendix A.

3.2.1 Aquatic Biology

The APE for aguatic resources includes the sandy beach in front of the proposed duckbill
valve and the first 10 meters of nearshore water in front of it. This is the approximate area
where discharged stormwater from the duckbill may travel. Two aquatic surveys have been
completed for the Kahauola area. The initial aquatic biology survey was completed in
August of 1991. It consisted of a reconnaissance swim along a 95-meter transect
perpendicular to the beach, which included the area in front of the outlet. Every other meter
was inspected and estimates (using quadrant frames) of algae, coral, invertebrates and
fish were made. To update the August 1991 data, another reconnaissance was completed,
comparing relative abundance of species in the area previously surveyed (AECOS, 2000).
The survey data is present in the AECOS update reportin Appendix A.

The site has a rather homogeneous environment, on a shallow reef platform extending
approximately 150 meters offshore, with the depths increasing slowly to a maximum of 6
feet in the survey area. Within this environment, observations indicated subtle changes in
dominant species. The most distinct change occurs at approximately 20 meters from the
end of the outlet, defining two areas. In the first area, which is nearshore, the dominant
species are boring urchins and algae assemblages; coral growth was sparse. Progressing
seaward, the second area contained extensive coverage of brown algae and red algae as

well as corai (AECOS, 2000).
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Comparisons of the amounts and types of echinoderms, algae, coral and fish present are
summarized in the following sections:

Invertebrates. Echinoderms (especially sea urchins) were the predominate invertebrate in
both surveys. Species observed in one survey but not the other generally occurred in the
rare or uncommon reported species (AECOS, 2000). Overall comparability between the
two surveys regarding invertebrates is considered favorable.

Algae. Comparisons between the 1991 survey and observations in May 2000 indicate that
more species of algae were observed in the May 2000 reconnaissance, primarity in the
uncommon to rare species (AECOS, 2000). The greatest change was with Turbinaria
ornata, a brown algae. In August 1991, it was observed fo be rare, however, in May 2000, it
dominated the substratum. Additionaily, Sargassum (also a brown algae) was uncommon
or occasional in observance in 1991, but absent in 2000.The changes with Turbinaria
ornata may be attributable to its seasonal growth preference of cooler winter months.
However, the absence of Sargassum is not explained (AECOS, 2000).

Coral. In the 1991 survey, reef building coral appeared closest to shore at 10 meters, with
its coverage increasing at approximately 30% at 22 meters. During the May 2000 survey,
the encrusting corals Porites lobata and the smaller blue encrusting Montipora fiabellata
dominate the coral coverage (AECOS, 2000). In the first 20 meters of the shoreline, Porites
coverage was at approximately 5-10 % and 50-680% in the outer part of the transect (95
meters or 285 feet). However, it should be noted that the macroalgae dominate the reef
platform. Based on observations of the May 2000 reconnaissance, coral coverage has not
declined (AECOS, 2000).

Fish. Considerable consistency was demonstrated between the two surveys regarding fish.
More species were observed in the May 2000 survey, most likely due to the strong interest
of the observers (AECOS, 2000). All but one species observed in the May 2000
reconnaissance, and not observed in the August 1991 reconnaissance, were rare or
uncommon species. Often, only one fish was observed. AECOS has concluded that the
overall fish population has changed very little in a quantitative sense, when compared to
the August 1991 reconnaissance (AECOS, 2000).

3.2.2 Avifauna and Mammals

The avifaunal and mammals APE for the proposed duckbill valve installation and potential
drainline size upgrade is the beach in front of the valve, and the area of the drainfine and
immediatley adjacent to it in the proposed project area. Mammals were not encountered
across the proposed project area. However, it is likely that dogs, small Indian mongoose,
cats, and rodents (roof rats, Norway rats and field mice) are present in the vicinity of
portions of the proposed project area. No endemic mammalian species were encountered
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in or near the proposed project area during this survey. Kalou Marsh, located
approximately 4,000 feet northeast of the proposed project site (which is not part of the
APE), may contain Hawaiian Duck, Hawaiian Coot, the Common Moorhen, and the
Hawaiian Stilt. These species may fiy over the proposed project area, or visit it; however it
is not their primary habitat nor a fikely loafing or resting place for them. No endangered
species have been recorded in the APE (USFWS, 2000).

3.3 Cultural Resources and Practices

Cultural resources are prehistoric and historic sites, structures, districts, artifacts, or any
other physical evidence of human activity considered important to a culture, subculture, or
community for scientific, traditional, religious, or any other reason. For the purposes of this
EA, cultural resources are defined to include prehistoric and historic archaeological sites,
historic buildings and structures, and traditional (i.e., native Hawaiian) sites. Cultural
practices may include subsistence, commercial, residential, agricultural, access-related,
recreational and religious and spiritual customs.

3.3.1 Cultural Resources

The APE for cultural resources is the proposed project area from the inlet at Kamehameha
Highway makai along Kahauola Street to existing tee outlet. It should be noted that the
entire project area has been previously disturbed from the original construction and
maintenance of the drainline.

An archaeological resources background search was completed in April 2000. SHPD
records reviewed indicate that three burial sites have been encountered in the vicinity of the
APE (Table 3-2). Several burials have been encountered in unconsolidated beach sand
that eroded. Construction activities at Ehukai Beach Park (Sunset Beach)} have
encountered other burials as weli as midden and fire pits in a cultural layer (Table 3-2).
This cultural layer was present along with some of the other burials as well. The
characteristics of the layer may indicate that the beach area was not used for primary
residences, but perhaps as seasonal campgrounds.

3.3.2 Cultural Practices

The site is located in the ahupuaa of Paumalu in the Koolauloa District. Pre-contact
Hawaiian inhabitants of the Sunset Beach area probably utilized the beach to obtain marine
resources while living farther inland. Since the narrow sea-plain has little fresh water, and
these gulches were reportedly not terraced for taro farming, it is likely that small gardens
were planted with sweet potatoes, yams and gourds. The beach area was probably
seasonally used due to high winter waves. Marine resources, such as fish, shell fish and
probably sea weed were collected, however, the big-eyed scad was forbidden from removal
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from this area. Land Commission Awards (LCAs) from the Great Mahele in 1848 indicate
that several Hawaiian families utilized the areas mauka of Sunset Beach for growing foods
similar to those listed above. It was also reported that more families were also in the area,
but had not claimed lands in the Great Mahele (Athens and Magnuson, 1998).

Table 3-2 Archaeological Resources in the Vicinity of the APE

SHPD Site No. Date Description Source
50-80-01-5531  3/17/92 Burial containing a skull and (Komori, 1992)
fibula.

50-80-01-33 7/18/97  Burial containing the upper body (Collins, 1997)
portion of an individual, with a
cultural layer present.
50-80-01-4519  8/30/79 Two human remains (male and  (Yent, 1979)
female) within a cultural layer
{heavy charcoal present).
50-80-01-5585 7/98 Pre-contact midden deposits (Athens and Magnusen 1898)
50-80-01-5586 and charcoal.
50-80-01-4452 2/92 Human bones from two (Kennedy and Denham, 1992)
individuals, a fire pit and midden
(basalt flakes).

3.4 Fiora and Wetlands

The APE for flora and wetlands includes the proposed project area, and the areas
bordering it. Several different vegetation types are present in the APE including:

e QOccupied lands (residential, recreational and roadways), and

» Strand vegetation (pockets of coastal ecosystem plants). These plants included
morning glory varieties (pohuehue), beach dropseed grass (‘aki 'aki), naupakapaka and
a palm tree.

The vegetation types can be seen in Appendix B. Native plants, which are increasingly rare
in lowland, coastal and urban areas of Hawaii are present in the vicinity of the APE. The
Kalou Marsh is located approximately 4,000 feet northeast of the project site, but is not part
of the APE (Elliott, 1981). There are no other wetland-type areas or plants that are
associated with the APE or proposed project area.

3.5 Geology and Soils

The APE for geology and soils is the proposed project area. The island of Oahu consists of
two volcanic domes, the younger Koolau in the east, and older Waianae in the west,
comprised of tens of thousands of thin, exiremely permeable basalt lava flows. Both
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volcanoes are eroded remnants of large, elongated shield volcances. Coastal plain
sediments are primarily composed of fossil reef limestone and calcareous beach deposits,

as well as alluvial sediments.

The soil association in the vicinity of the project area is classified as the Lualualei-Fill land-
Ewa association (U.S Department of Agriculture — Soil Conservation Service [USDA-SCS],
1972). It is composed of deep, nearly level to moderately sloping, well-drained soils having
a fine to moderately fine textured subsoil or underlying material, and areas of fill land on
coastal plains. Specific soil types underlying the APE include: BS (beach sand), JaC
(Jaucas sand, saline, 0-12 % slopes), and WkB (Waialua silty clay, 3-8% slopes), (USDA-
SCS, 1972). The soils in the vicinity of the proposed project site are presented in Figure

3-1.

The general topography of the area slopes down inland from the homes along Sunset
Beach toward Kamehameha Highway (Route 99). There is a relatively flat residential area
on the mauka side of Kamehameha Highway and then the topography steeply rises up to
the ridge. Located on the ridge is the ComSat facility. There is a natural low point in the
vicinity of Kamehameha Highway between Paumalu Place and Oopuocla Street. This
topography indicates the area was a natural detention basin for stormwater accurmulation
or a wetland-type area prior to residential development,

3.6 Hazardous Materials and Wastes

The APE for hazardous materials and wastes is the proposed project area, and nearshore
area immediately adjacent to it and downcurrent from it. EPA defines waste materials in 40
CFR 261.2 as a discarded materiali (i.e., abandoned, recycled, or inherently waste-like) that
is not specifically excluded under their definition. Hazardous waste is further defined in 40
CFR 261.3 as any solid waste not specifically excluded, which meets specified
concentrations of chemical constituents or has certain toxicity, ignitability, corrosivity or
reactivity characteristics. Additionally, petroleum products (regulated materials) have
constituents that individually may be considered hazardous.

In 49 CFR 171.8, the Department of Transportation (DOT) defines hazardous materials as
a substance or material which is capable of posing an unreasonable risk to health, safety,
or property when transported in commerce and has been so designated.

Although there are no transportation or storage facilities specifically designated for
hazardous waste or materials in the APE, there are several areas of concemn for exposure:

Roadways. Hazardous materials and/or wastes may be transported on roadways that are
paralle! to or intersect the APE.
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Construction Equipment. Vehicles involved in construction of the proposed project
contain an assortment hazardous and regulated materials (i.e. gasoline, diesel, oil,
hydraulic and brake fluid, etc.).

3.7 Land Use and Ownership

In 1977, the City and County of Honolulu approved the General Plan that directs growth in
Honolulu (the primary urban center) and Ewa, while limiting growth in the urban fringe and
rural areas (CCH, 1999). The North Shore of Oahu has been designated as a rural area to
maintain its rural character, agricultural lands, open space, natural resources, and scenic
beauty. Growth is limited to infill areas adjacent to already established areas to
accommodate housing and employment needs (CCH, 1988). However, the region's
population is expected to be maintained at 1.8 percent of the island wide population
through the year 2020. The proposed project area is listed as a park along the shore and a
rural community mauka (CCH, 1999).

The proposed project is located within an utility easement/right-of-way owned by CCH.
Properties to the north and south of the proposed project site are single-family detached
residences with the following tax map key (TMK)} designations: 5-9-01-109, 5-9-01-113, 5~
9-01-003, 5-9-01-100, 5-8-01-106, 5-9-01-112, 5-9-01-114, 5-9-01-015, 5-9-01-016, and 5-
8-01-027 (CCH, 2000). The tax map key designations are presented in Figure 3-2.

3.8 Natural Hazards

Natural hazards that may occur in and affect the proposed project area include floods,
tsunamis, hurricanes, earthquakes, and other natural events. The APE for natural hazards
includes the proposed project area and adjacent downgradient areas.

Floods. The Federal Emergency Management Agency (FEMA) updated the Flood
Insurance Rate Map (FIRM) for the North Shore area in 1990. These areas are listed as

Zones:

e AE - Areas of 100-year flood, base flood elevation determined.
* VE - Areas of 100 year coastal flood with velocity (wave action), base flood elevations
determined (Coastal High Hazard District).

The APE contains AE areas with base flood elevations ranging from 14-21 feet above
mean sea level (msl). Also in the APE are VE areas with base flood elevations ranging
from 19-21 feet above msl. Figure 3-3 shows the flood zones, and base flood elevations

determined by FEMA.
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Tsunamis, Tsunamis are a series of destructive ocean waves generated by seismic activity
that could potentially affect shorelines of Hawaii. Tsunamis affecting Hawaii are typically
generated in the waters off of South America, the west coast of the United States, Alaska
and Japan. Local tsunamis have also been generated by seismic activity on the island of

Hawaii.

The State of Hawaii Civil Defense establishes tsunami inundation zones and maps for all
coastal areas in Hawaii. According to the Tsunami Evacuation Qahu Map 12. Sunset
Beach to Waialua Bay, the APE is in a tsunami inundation zone (GTE, 1998).

Hurricanes. The Hawaiian Islands are seasonally affected by Pacific hurricanes in the
season from June to November. These storms generally travel toward the islands from a
southerly or southeasterly direction and can deposit large amounts of rain with high winds
on the Hawaiian Islands. The storms generally contribute to localized flooding and coastal

storm surges.

Earthquakes. Because Oahu is an older Hawaiian island with dormant volcanic activity, it
is not particularly prone to seismic activity. Seismic activity usually occurs on the island of
Hawaii, and has been felt as far away as Oahu. Oahu is listed in Seismic Zone 2A on a
scale of 1 to 4 under the 1997 Uniform Building Code (ICBO, 1997). Zone 2A indicates a
place that has low potential for ground motion created by seismic activity.

3.9 Noise

The APE for noise effects is the proposed project area and immediately adjacent areas.
Noise is defined as sound that is undesirable because it interferes with speech
communication and hearing, or is intense enough to damage hearing, or is otherwise
annoying. Under certain conditions, noise can interfere with human activities at home or
work and affect human health and well being. The accepted unit of measure for noise
levels is the decibel (dB) because it reflects the way humans perceive changes in sound
amplitude. Sound levels are easily measured, but human response and perception of the
wide variability in sound amplitudes is subjective.

Different sounds have different frequency content. Typical heavy construction equipment
noise levels are provided in Table 3-3. When describing sound and its effect on a human
population, A-weighted (dBA) sound levels are typically used to account for the response of
the human ear. The term "A-weighted" refers to a filtering of the noise signal to emphasize
frequencies in the middle of the audible spectrum and to de-emphasize low and high
frequencies in a manner corresponding to the way the human ear perceives sound. This
filtering network has been established by the American National Standards Institute (ANSI).
The A-weighted noise level has been found to correlate well with a person’s judgment of

Page 43



Kahauola Street Relief Drain Final EA

the noisiness of different sounds and has been used for many years as a measure of
community noise.

Table 3-3: Heavy Construction Equipment Noise Levels at 50 Feet

Equipment Type Generated Noise Level (dBA)
Bulldozer 88
Backhoe (rubber tire) 80
Front Loader (rubber tire) 80
Dump Truck 75
Concrete Truck 75
Concrete Finisher 80
Crane 75
Asphalt Spreader 80
Roller 80
Flat-bed Truck (18 Wheel) 75
Scraper 89
Trenching Machine 85

Source: U.S. Army Corps of Engineers, (1978)

Community noise levels change continuously during the day; therefore, to compare levels
over different time periods, several descriptors have been developed that take into account
this time-varying nature. The most common descriptor is the annual average day-night
sound level (Lgy). The Ly, is the average A-weighted level for a 24-hour period with a 10dB
upward adjustment added to the nighttime levels (10:00 PM to 7:00 AM). This adjustment
accounts for the increased sensitivity of most peopie to noise in the quiet nighttime hours.
Lan has been adopted by many federal and state agencies as the accepted unit for
quantifying human annoyance to general environmental noise and for assessing and
correlating the various effects of noise on humans and animals, including land use
compatibility, sleep interference, anncyance, hearing loss, speech interference, and startle
effects. Comparative noise leveis are presented in Figure 3-4.

Permissible occupational noise exposure levels and duration's defined in 29 CFR 1910.95
are presented in Section 4.7. The DOH monitors noise issues in accordance with HRS,
Title 19, Chapter 342F. The DOH issues noise permits only when excessive noise levels
are expected. In addition, the Occupational Safety and Health Act of 1970 (OSHA) was
established to assure healthy and safe working conditions for workers. OSHA regulations
established a maximum noise level of 90 dBA for a continuous 8-hour exposure (typical
workday); maximum noise levels for shorter periods of time are higher.
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The major contributors of noise in the vicinity of the project area are motor vehicles on
nearby roads. As described in Section 3.13, there are numerous roads that parallel or
intersect the APE. In the areas of these roads, traffic is somewhat continuous and ambient
daytime noise levels are consistent with an urban area. Estimated noise levels for the
roadwaY areas are between 60-70 and 80-85 dBA (Figure 3-4).

The nearest sensitive noise receptors (human) to the proposed project include the adjacent
residences and people present at Sunset Beach Park. Sensitive wildlife may occasionally

be present in the beach area.

3.10 Socioeconomic Characteristics

The soCioeconomic characteristics of the project area include demographics, employment,
and commercial activities. The following section discusses the existing social and economic
characteristics of the North Shore district that comprises the APE. The data are from the

last census performed in 1980 (UH-H, 1998).

The project site is located on the island of Qahu, in the City and County of Honolulu. As of
1990, Honolulu claimed 830,000 residents or approximately three-fourths of Hawaii's
population. Approximately 98.4 percent of the population live in an urban setting with 3.6
percert living in a rural area. The ethnic diversity of Oahu is composed of the following
populations: Caucasian (25%), Chinese (6%), Filipino (10.6%), Hawaiian (16.2%),
Japanese (21%) and others (21.2%), (UH-H, 1998). The North Shore has 1.8% of the
island-wide population and is planned to be maintained through the year 2020 (CCH 1999).
The North Shore is a designated rural area planned to maintain agricultural lands, apen
space, Natural environments, and recreational resources. Diversified agriculture, low-key
retail and cottage industries are the main economic base on the North Shore. Sinceitis a
planned rural area, low-rise and infill development is planned to occur primarily in the areas

of Haleiwa and Waialua (CCH 1999).

The average population density along the APE is approximately 501-5,000 people per
square Mile by census tract according to the 1990 census (UH-H, 1988). The average
population ethnicity in the vicinity of the APE ranges from 10 - 24.9% Filipino, 25 - 49.9%
Caucasian, 10 - 24.9% Japanese, 5 - 24.9% Hawaiian, and 1 - 4.9% Chinese. According to
1990 census data, median household incomes for this area range from $30,000 to $50,000

(UH-H, 1998).

3.41 Safety and Health
Safety and health includes consideration of activities, occurrences or operations which
have the potential to affect the following:
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« Safety and health of Workers. Workers on the project are directly involved with the
operation or construction of the drainline (which includes installation of the check valve)
and during that operation (or subsequent maintenance) are physically present onsite.

» Safety and health of the Public. Members of the public may be physically present in the
vicinity of the drainiine (i.e., neighboring residential areas etc.).

Workers. The affected environment for workers includes the construction areas for the
proposed drainline. The APE for workers will be the drainline, the 20-foot easement on
either side of the drainline, and any staging/access areas used for construction. Health and
safety issues concermning workers include, but are not limited to, heavy equipment
operation, traffic, heat exposure, biological exposure (insects, loose dogs), and hazardous
surf,

Public. The APE for the public includes the areas immediately adjacent to the proposed
project area, (e.g., residential developments, roads, and bikeways and beach parks in the
Sunset Beach area. Health and safety issues impacting the public include, but are not
limited to exposure to construction activities (i.e., noise pollution, potential fugitive dust
exposure, construction traffic, etc.).

The proposed project may also have an effect on safety and health associated with
flooding in the Pupukea-Paumalu and Sunset Beach lots. With the removal of the tee outlet
and drainline to DMH 1, and installation of the duckbill valve, sand blockage of the drainline
should be minimized. If Phase B needs to be implemented, capacity will be increased.
These improvements are designed to increase the efficiency of the drainline, a positive
safety and health effect in terms of reducing the effects of flooding.

3.12 Shoreline Assessment

In support of HRS 205A, the Office of Environmental Quality Control (OEQC) has issued
Shoreline Hardening Policy and Environmental Assessment Guidefines (OEQC, 1998)
which requires environmental assessments prepared in conjunction with an application to
construct a shoreline structure which may affect littoral processes to contain the studies
and justifications listed below. Relevant site maps are presented in Section 2; the site
photographs, aerial photographs, beach profile and beach change map are presented in

Appendix B.

Shoreline Type. Sunset Beach is a continuous sandy shoreline which, on average, is 200
feet wide for approximately two miles. The beach character is very dynamic with significant
seasonal width changes. High surf in the winter months causes beach erosion exposing
beach and reef rock along the shore resulting in a steep and narrow foreshore. In the
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summer months, lower wave activity produces a wide beach and flatter slope. Housing is
present at the vegetation line bordering the beach at the proposed project area. At Sunset
Point, shoreline protection structures (walls) completely line the area. Streams or channels
are not present in the proposed project area, the only drainage feature is the current

drainage pipe.

The shoreline front is a narrow beach consisting of coarse sand. A shallow coral reef
approximately 100-150 feet wide and less than 1.5 meters in depth exists outside of the
shoreline. The maximum depth of the reef occurs approximately 60-70 meters from the
shoreline; outside of which it becomes shallow again until the offshore reef edge. The
substratum of the reef at the shoreline edge is a smooth limestone bottom which grades to
a highly eroded and grooved surface 5 meters from the shore. Farther offshore, the
substratum becomes irregular with small channels and elevated sections of reef at the
offshore edge. Coral cover begins at approximately 10 meters from the shore and

continues offshore.

Coastal Hazard History. With the proposed project site location on the shoreline of the
North Shore of Oahu, it is susceptible to numerous coastal hazards including high waves,
high winds, high water levels from storms and tsunamis. These coastal hazards are caused
from three different and sometimes interacting events; tsunamis, high waves and intense
rainfall. Hurricanes, aithough not common, may also have extreme effects on coastlines
with combined storm surges and heavy rains. The damage caused by these events is
destruction of property, erosion, flooding and even loss of life. In the proposed project area,
the winter months are the rainy season which also oceur with typical high surf conditions.
This results in increased likelihood of damages fram high waves and storms.

Conditions at the Sunset Beach area are well known for creating large surf, especially in
the winter months. For the months of December, January and February, an average of
three days per month can have swells of 12 feet producing breakers up to 24 feet
(Scudder, 1972). These are often produced by large North Pacific swells which originate as
severe storms in the Aleutian Islands to the north {Sea Engineering, 1992). Swells over 12
feet from the North occur 2% of the time, while those coming from the northwest occur
26% of the time (Scudder, 1972). Flooding and erosion damage are common when
breakers exceed 20-25 feet. Damages are intensified when they occur with high tide, low
surface elevation and little offshore protection. It should also be noted that high wave
conditions can last for several days, depending on the producing storm (Scudder, 1872).

Flooding due to intense rainfall is one of the most repetitious causes of damages, and
commonly occurs in the winter months (Scudder, 1972). Flooding is caused by stream
overflow, poor drainage, depressions in relief, clogged streams and drains as well as
reservoir overflows. Rain flooding is likely to occur in depressions near cliff faces and
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where there is poor infiltration or poor drainage. Known flooding zones of this type exist
near Waialua, Haleiwa and Sunset Beach (Scudder, 1972).

Tsunamis can occur at any time and are the result of seismic activity, They are
characterized by a long wave length and rapid propagation. As they enter shallow water,
depending upon the conditions, their speed is reduced and they may become steeper. The
tsunami runup is the water maximum elevation reached above mean low water at a given
point. The inundation is the horizontal distance inland of flooding or overflowing (Scudder,
1972). Historical data indicates that the North Shore is susceptible to tsunami damage.
Review of historical aerial photographs indicate that at Kahuku Point, the 1946 tsunami
runup was approximately 1,200 feet inland. Significant tsunami effects were also indicated
for Kealia Beach by Dillingham Airfield in 1957 (Hwang, 1981). The proposed project site is
located in a tsunamis inundation zone (GTE, 1999).

With the occurrence of both high waves and storms in the winter hazardous surf conditions,
beach and road closures, coastal flooding, and property damage on the North Shore of
Oahu has and will occur. The 43 major storm and wave events that have happened and
been recorded are listed in Table B-2 in Appendix B. It should be noted that closure of
roads and beaches on the North Shore may happen as often as once a year. Other
localized unrecorded events may not have been included.

Recreational Resources. Recreational resources were addressed in the Coastal
Engineering Design Guidelines for the Outlet Improvements at the Kahauola Street Relief
Drain, Sunset Beach Qahu report (Sea Engineering Inc., 1992). Sunset Beach is an
internationally known big-wave surfing site. It consistently produces large, challenging
waves due to refraction and shoaling on the reef fronting Sunset Point, and interaction with
a large channel on the west side of the point (Sea Engineering, 1992), The surf site is
approximately 800 feet wide and 1800 feet long. During periods of high surf, a strong
wave-induced current typically runs east to west across the reef, then seaward in the
channel to the west of the reef (Sea Engineering, 1992).

During a site visit in April 24, 2000, several uses of the beach were observed in addition to
large-wave surfing. It should be noted that waves for the North Shore were in the 2-foot
range. Beach uses included diving/spearfishing, surfing and sunbathing on the beach. Most
water-users entered the water at the outlet. Surfers were observed to be in closer to shore
than the 1992 SEI report indicated for the surfing area. Other people walking down the
beach climbed over and/or walked up and around the existing drainline/outlet.

Coastal Ecosystems. Coastal ecosystems are addressed in Section 3-2.
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Waves and Currents. The following subsection describes the wave and current redime
acting along the shoreline at the proposed project site as reported by Sea Engineerind in
its 1992 report and 2000 update (Sea Engineering Inc., 1982 and 2000).

General coastal currents in the proposed project area includes 3 types of waves: northeast
trade wind waves, Kona or westerly storm waves, and North Pacific storm swell waves. In
the summertime, trade wind-generated waves usually approach from the northeast, whife in
the wintertime, long-crested waves come from the west-northwest. Hurricanes and tropical
storms may also be a source of major wave action in the proposed project area.

e Trade wind waves may be present throughout the year, but are particularly dominant
from May-October. The deepwater trade wind waves have periods of 6-8 seconds and
heights of 4-10 feet.

e Kona waves usually have periods of 6-10 seconds and heights up to 10 feet. The
proposed project area is most susceptible to Kona storm events approaching from a
more westerly direction. Kona storms typically occur during the summer.

« North Pacific storm swells may occur at any time of the year, but are most prev.r’a’ent
from October through March. The swells usually have periods from 12.20 second$ and
deep water heights of 5-15 feet; breaker heights to 20 feet also occur.

 Hurricanes and tropical storm waves usually occur from June to November. Estimated
possible deepwater wave heights and periods for scenario hurricanes range from 25-50

feet with 11-15 second periods.

It should be noted that wave heights 10 feet and greater are typically meastred
approximately 6% of the time.

Nearshore water levels are a function of incident wave height and tides which cause the
wave-induced setup at shore. Mean higher high water is approximately +1 foot msl and
mean lower low water is approximately —0.8 feet msl. Wave setup on the fringing reef in
front of the proposed project area results in a mass transport of water towards the shore by
waves. For the proposed project site conditions, the wave setup would be approxirﬂatEIY
10-14% of the breaking wave height at the reef edge (Sea Engineering, 1992).

At the proposed project site, large storm waves may break offshore, reform and continue

shoreward were they may break again. The shallow fringing reef in front of the proposed
project area induces depth limited wave heights nearshore. An example of t)fP'03|
nearshore breaker heights for a large North Pacific swell and a hurricane are listed in Table

34.
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Table 3-4: Typical Nearshore Breaker Heights for the Proposed Project Area

Wave Data North Swell Hurricane
Deepwater Wave Height (feet) 10 35
Deepwater Wave Pericd (seconds) 15 13
Average Offshore Bottom Slope 1:100 1:100
Initial offshore Breaker Height (feet) 15 49
Nearshore Water Level

Wave Set-up (feet) 1.8 47
Tide (feet) 1.0 1.0
Total Rise Above msl 2.8 57
Reef Flat Bottom Slope 1:50 1:50
Breaker Height at —2 foot msl Contour | 4.8 7.7

Note: Breaker he-lght at the ~2 foot msl contour was used to evaluate waves at the approximate depth of an altemative not
considered; the 80-foot outlet pipe extension.

Net drift in the Sunset Point area is weak in strength with a variable occurrence in the
months of August through January, and consistent in occurrence with moderate to strong
strength in the months of February through April. Typical circulation flood currents are to
the southwest-west, while typical ebb currents are to the north-northeast (Bathen, 1978).

Aerial photographs of the proposed project site indicate that approaching waves refract
over the flat reef at Sunset Point and converge at the storm drain outlet location with waves
contacting the shore from the east and the west (Sea Engineering Inc., 1992). Waves
observed during a site visit completed on April 24, 2000 approached the proposed project
area from the west and northwest direction. As they encountered the shoreline at the

existing outlet structure, they wrapped around it.

Sediment Movement. A coastal engineering evaluation was completed for the proposed
project site in 1992 and updated in March 2000 (Sea Engineering inc., 1992 and 2000). In
both reports, the direction of sand transport has been determined to be seasonally
influenced. In the summertime, trade wind-generated waves approaching from the
northeast result in sand being deposited on the northeast side of the existing drainage
outfall. With steep, short-crested trade wind waves, a steep shore-face beach profile is
produced. The opposite occurs in the wintertime with long-crested waves coming from the
west, producing sand build-up on the southwest side of the drainline outfall.

The proposed project requires the removal of the existing outlet and 50 feet of pipe up to
DMH 1, followed with the installation of the duckbill valve. By removing the outlet and pipe,
the natural movement of sand will be re-instituted. Sand that is moved by the intermittent
discharge of stormwater from the front of the duckbill valve will be replaced by natural sand

transport.
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Historical Shoreline Analysis of Coastal Erosion and Accretion Rates. Sunset Beach
was studied as part of the Beach Changes on Oahu as Revealed by Aerial Photographs
(Hwang, 1981). In the study at Sunset Beach, changes in the vegetation line were
observed on aerial photographs from 1962 through 1979. Transects were measured from
stable reference points; the transects 9, 10, and 11 are in the vicinity of the proposed
project site. During this time period, on the Haleiwa side of Sunset Point, there was an
overall positive net change in the vegetation line with a range of 3 to 14 feet. The net
change of the water line was -59 feet to -26 feet, with a range of 33 to 77 feet. On the
Kahuku side of Sunset point, the vegetation line for transects 1 and 2 receded over the 29-
year period approximately 35 feet. This data is summarized in Table 3-5; the transects are

illustrated in Appendix B, Figure B-3.

Table 3-5: Sunset Beach Changes in Vegetation Line in Feet

Observation Transect

Period 8 9 10 11 1 2
May 1949-Aug 1962 * -5 +B -2 -7 *
Aug 1962-Apr 1967 0 +23 +4 +9 -10 -7
Apr1967-Jan-1971 -10 -21 +7 -11 -3 -23
Jan1971-Apr 1975 -10 +7 +4 +12 -3 +3
Apr 1975-Apr 1979 +1 -1 -7 +2 +3 -8
Net Change Vegetation Line -18 +3 +14 +10 -20 -35
Range- Vegetation Line 20 23 21 14 23 35
Net Change — Water Line -16 59 -26 -6 +11 *
Range — Water Line 53 77 a3 33 59 *

Sourca: Hwang, 1981, Note: transects 8, 9 and 10 are located on the Halelwa s de of Sunset Point with Transect 10 closest
to the proposed projact site. Transects 1 and 2 are located on the Kahuku side of Sunset Polnt. *=No data.

Sea Engineering also completed an analysis of the shoreline in their 1992 report. It was
noted that between 1949 and 1988 the net change in the vegetation line was seaward
movement of approximately 14 feet. Another observation was that between the time period
of 1975 through 1979 erosion occurred, resulting in a seven-foot regression which ended at
a sea wall (Sea Engineering, 1992). The position of the beach toe was also analyzed from
the time period of 1971-1991. It was concluded that the beach toe was approximately at or
landward of the current drainage outlet (Sea Engineering, 1892).

It should be noted that during these study periods the installation of the present drainline
and outlet occurred and the seawalls along Sunset Point are present. The seawalls are a
mixture of concrete walls in some areas and boulders in others. The seawalls are
sufficiently close to the foreshore area, that under high surf conditions, they can interact

with waves,

The study completed by Hwang indicated the following (Hwang, 1981 )
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e« On the Haleiwa side of Sunset Point, the Sunset Beach area has large seasonal
changes in the water line, and relatively small changes in the vegetation line. Over the
thirty-year study period, there was a small trend in the vegetation line to grow seaward.
It was, however, overset by major storm damage in December of 1969 (Hwang, 1981).

e On the Kahuku side of Sunset Point, the vegetation line receded up to 35 feet over the
29-year study interval. Losses were especially great during the December 1969 storm.

For this EA, the most recent aerial photograph of Sunset Beach (29 November 1995) was
reviewed and the Sea Engineering data was updated with the shoreline and vegetation line
as presented in Appendix B, Figure B-4. Data indicates that no net overall changes in the
beach at the proposed project area have been observed during that time period. Aerial
photographs are presented in Appendix B, Figures B-5 and B-6.

Description of Improvements. The project improvements are described in Section 2.

Thirty Year Erosion Hazard. In the Guidelines for Assessing Shoreline Alteration and
Hardening Projects (OEQC, 1998), OEQC requires an analysis using annual erosion rate
data to project the location of the 30-year erosion hazard zone as measured from the
certified shoreline or vegetation line in the absence of any shoreline stabilization structures.
At this time, mapping of 30- or 60-year erosion hazards has not been extensively
performed by government agencies. However, FEMA and the H. John Heinz Ill Center for
Science, Economics and Environment have published a collaborative study regarding
coastal erosion, Evaluation of Erosion Hazards (Heinz, 2000). This study was conducted to
explore the effects of erosion and erosion mapping on the National Flood Insurance
Program (NFIP), policyholders and communities prone to erosion. The study was
completed across 27 counties on the mainland United States, and involved calculating the
60-year erosion hazard area by multiplying erosion rates at each site by 60,
updating/mapping FIRM-based flood zones (particularly V and A zones), and projecting the
FIRM-based flood zone locations in 60 years. The study required field surveys as well as
historical analysis and mapping.

Although a 60-year erosion hazard maps was not produced for the County of Honolulu in
the study, the study did relate FIRM information to erosion hazards:

“Through detailed engineering studies, FEMA prepares maps of flood risk in each
participating community. Flood risk zones are delineated into special flood hazard areas
(SFHA) and non-special flood hazard areas (non-SFHAs). The SFHAs show the Base
Flood Elevation (BFE), which is defined as the elevation of a flood that has a 1 percent
chance of occurring in any given year, also known as the 100-year flood plain. They include
A-zones and V-zones. Although both zones are subject to inundation by 100-year flooding,
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V-zones (or high-velocity zones) are also subject to high-velocity wave action from coastal
storms and seismic sources, whereas in A-zones wave action either does not occur or is
less than 3 feet high. Areas excluded from NFIP coverage (e.g., units of Coastal Barrier
Resources System) are also marked on the FIRMs; erosicn prone areas are not. In most
coastal communities, the structures most susceptible to erosion over the next few decades
are located in the V-zone, aithough not all V-zone structures are susceptible to erosion

(Heinz 2000)."

Based on the information presented in the study, general qualitative information regarding
a 30-year erosion hazard can be inferred:

« The areas in the vicinity of the proposed project site, which have been listed in the
FIRM as V zones, have the potential for erosion within the next 30-years (Figure 3-3).

e The erosion study completed by Hwang indicated that the Haleiwa side of Sunset Point
has large seasonal changes but appears to be relatively stable, while the Kahuku side
of Sunset Point experienced recession of the vegetation line over the 29-year study
interval up to 35 feet, (Hwang, 1981). Itis anticipated that, under similar conditions over
the next 30 years, that these trends would continue.

Alternatives. Project alternatives are discussed in Section 2.4.

3.13 Transportation
The APE for transportation effects includes Kahauola Street and intersections with
roadways. Intersecting roadways in the APE include:

e Hoalua Street,
e Huelo Street, and

o Holawa Street.

During Phase A, Kahauola Street will be used to access the beach area where the outlet
and 50 feet of pipe will be removed and the duckbill valve installed. If Phase B is required,
then the APE will include Kahaulola Street and intersecting streets and driveways. This
would result in limited access to and along Kahauola Street and disrupt traffic on the

intersecting streets listed above.

3.14 Utilities and Infrastructure
The APE for utilities and infrastructure is the proposed project area. Utilities located in the
APE include:
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e The existing drainline;

* Aboveground and underground utilities including overhead power and telephone lines,
subsurface cable television, water lines and sanitary sewers are present along
Kahauola Street, and Huelo Street/Kamehameha Highway.

Large infrastructure facilities are not located adjacent to the APE.

3.15 Visual Resources

Visual resources are the aggregate of characteristic features imparting visually aesthetic
qualities to a natural, rural, or urban environment. This resource is assessed during the
environmental impact analysis process to determine whether or not a project will be
compatible with the existing landscape. The APE for visua! resources is the Sunset Beach
coastal area.

The North Shore Sustainable Community Plan takes into account the preservation of visual
landmarks and significant vistas. Not only are the views from the proposed project area
important, but so are the views from other areas that include the proposed project area.
The Sunset Beach area has been identified as having intermittent panoramic ocean views
from Kamehameha Highway (CCH, 1999). However, views from the beach are continuous.
Photographic documentation of the APE is presented in Appendix B.

The present drainline and outlet are visible from the shoreline. The current beach profile
slope is 1:10 to 1:15 vertical to horizontal, with the pipe buried in sand 40-50 feet from the
outlet. The elevation of the exposed pipe is approximately 5 feet. After the removal of the
current outlet and 50 feet of pipe up to DMH 1, and with the installation of the duckbill
valve, visual impacts to the shoreline will be reduced. The shoreline area will have an open
view, with the duckbill valve located in the backshore area.

3.16 Water Resources

Water resources include the aspects of the environment which relate to the availability and
characteristics of water (surface or groundwater). Surface water may include marine water,
rivers, streams (including intermittent streams), runoff and drainage. Groundwater includes
water present in aquifers (perched, unconfined, confined or artesian). Water resources are
also concerned with supply and quality of water. The APE for water resources includes the
Sunset Beach marine waters, gulches and drainage features associated and downgradient
from the former proposed project area, and the underlying aquifers.
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3.16.1 Surface Water

Surface water drainage typically begins high in the mountains during rainstorms and
proceeds downgradient, collecting in streams and dry gulches. A portion of surface water
infiltrates through the streambeds, recharging the underlying aquifer.

Potential issues arise when gulches or streams are changed in their course or carrying
capacity, causing flooding and scour damage, which in turn affects water quality
downstream, ultimately polluting marine water bodies and decreasing the supply and
quality of groundwater sources.

Gulches. Two gulches are present in the vicinity of the proposed project area, Paumalu
and Kaunala. These guiches are typically dry, however during periods of heavy rain, they
carry water seaward, and have overfilled their boundaries. The gulches themselves are not
part of the proposed project area; however, they are part of the drainage area for the
Sunset Beach.

A gauging station at Paumalu Guich (number 318000) is operated by the U.S. Geological
Survey since 1968, The foilowing are drainage basin and climatic characteristics at

Paumalu Guich (Wong, 1990):

Average basin width: 0.627 miles Main channel length: 4.15 miles

Shape Factor: 2.28 Main Channel Slope: 244 feet/mile

Area of Drainage Basin: 2.59 square miles Mean Basin Altitude: 550 feet

Forest/vegetative Cover: 86% Meander Ratio: 1.31

Mean Annual Precipitation: 66 inches 2-year recurrence interval, 24-hour
rainfall intensity: 5.59 inches

Shape Factor: 3.131/miles Perimeter of Drainage Basin: 8.15
miles

Form Factor: 0.151 Urban Cover: 0%

As of 1990, Paumalu Gulch had a maximum discharge of 982 cfs in 1974.

3.16.2 Groundwater

Two general types of groundwater generally occur on Oahu, basal and high level dike
water. The predominant source of groundwater on Oahu is fresh water in the basal aquifer
that floats on and displaces salt water that saturates the base of the island. The second
source of groundwater is fresh water that is contained in vertical dikes that are present in
rift zones. Rainwater is the ultimate source of groundwater; it percolates down through
porous and permeable materials, like basalt. Movement of groundwater is downgradient
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towards the ocean, and it typically discharges in seeps, springs and streams. Coastal
sediments can act to confine groundwater movement within underlying basalt, causing
artesian conditions during discharge.

Groundwater quality is naturally the end product of geochemical processes; however, it can
gasily be affected by human activities. These includes industrial, agricultural and
commercial activities as well as drainage patterns and groundwater removal. The current
aquifer classifications at the APE is 30403116(12211)/30403121(12313) (Table 3-6) (Mink
& Lau, 1990). As indicated in the descriptions provided in Table 3-6, the aquifer underlying
the proposed project site is not intended for use as a sole source aquifer.

Table 3-6: Groundwater Resources: Aquifer Identification and Status

Aquifer Aquifer’: Island, Sector, System, Type
(Status Code) Status?; Development Stage, Utility, Salinity, Uniqueness, Vulnerability to
Contamination.
30403116 — Oahu, North, Kawailoa, Basal, Unconfined, Sedimentary
(12211) — Currently Used, Ecologically Important, Low Salinity (250-1,000), Irreplaceable, High
Vulnerability
30403121 —  Oahu, North, Kawailoa, Basal, Confined, Flank
(12313) ~ Currenty Used, Ecologically Important, Moderate Salinity (1 ,000-5,000),
Irreplaceable, Low Vulnerability

“TThe first five digits of the aquifer code refer to the hydrogecloglc continuity of an aquifer: the Island, seclor, system and type
that hava the have the same general features. Tha second set of three numbers describes the groundwater as being basal
or high level, confined or unconfined, and as flank, dike, perched or sedimentary In its gealogy.

2The status code of the aquifer describes Its development stage (currently used, potential use, no use}, ulility {drinking,
acologically important, nelther), the sallnity in milligrams per liter as chloride, uniqueness {irreplaceable or replaceable), and
vulnerabllity to contamination (high to none}).

3.16.3 Surface Water Quality

Information on water resources was derived from a field aquatic biology/water quality
survey. Federal, state, and county laws regulate actions proposing to affect water
resources through permit processes including the COE 404 Permit, the Section 401 WQC,
the SCA Permit, the CZMP Consistency Determination, and the City and County of
Honolulu SMA Permit.

Water quality data was collected and assessed by AECOS on § May 2000 to characterize
the aquatic environments. These measurements do not comprise an adequate baseline for
water quality parameters but are an indication of conditions at a specific point in time.

Surface water quality samples were collected from four sampling stations that were
established in the 1992 survey. These locations were off the front of the outlet (Station 1),
two stations in the Haleiwa direction (Stations 2 and 4), and one in the Kahuku direction
(Station 3). Samples were collected by directly filling one 2-liter amber polyethyiene and
two 60-milliliter sample containers at each location. The samples were analyzed for salinity,
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pH, turbidity, chlorophyll a, ammonia, nitrate + nitrite, orthophosphate, total nitrogen and
total phosphorus. Analytical methods and sample locations are presented in Appendix A.

Analytical results indicate that there were minor differences between the stations sampled
in the May 2000 survey. Compared to other sampling stations, the turbidity at Station 1 was
elevated. When compared to the other sampling stations, concentrations of nitrate + nitrite,
orthophosphate and total phosphate were slightly elevated at Station 2. To compare the
results to the 1992 survey, both sets of results were analyzed using the Student’s t-test
(which assumes normal distribution) and the non-parametric Mann-Whitney test. Nutrient
concentrations, with the exception of phosphorus, were lower in 2000 than in 1991, total
nitrate also experienced significant difference between the two sampling events. Complete

results are presented in Appendix A.
When compared against DOH water quality criteria, the following were noted:
1991. Turbidity, nitrate+nitrite, total nitrogen, and chlorophyll a were exceeded.

2000. Turbidity and chlorophyll a were exceeded.

The turbidity levels could indicate changes in the sea state or turbulence over the reef from
one date to another. Greater benthic algae productivity noted in May 2000, could also
account for reduced concentrations of nutrients observed (AECOS, 2000). Complete

analytical results are presented in Appendix A.
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4, ENVIRONMENTAL CONSEQUENCES AND MITIGATION
MEASURES

The following sections discuss environmental consequences and mitigation measures
associated with the proposed project. In general, Phase A project activities (outlet and pipe
removal with duckbill valve installation) will reduce visual impact, increase beach
accessibility, increase natural sand transport, and will not increase discharge volumes from
the pipe (although the pipe may seem to flow more freely), or current effects to surface
water quality. Phase B activities (increasing the drainline size) are not anticipated to
significantly change Phase A effects.

4.1 Air Quality
During construction, potential sources that may affect air quality at the project site include
the following:

* Vehicular traffic (additional sources of CO and CO;);
* Fugitive dust emissions from excavation and construction;
» Soil and concrete/asphalt removal or placement (particulate); and

* Removal of sediment (possible odor issues if the sediment is from an anaerobic
environment).

Construction vehicles traveling to and from the proposed project area will increase
vehicular emissions in the area, During the construction phase of the project, on-site
construction equipment, consisting of primarily diesel engines, also will contribute to local
air pollution. These sources are additional to existing emigsions from local traffic. Because
the project area is in attainment for ambient air quality standards, vehicles to be used
during construction activities represent a very minor increase in the number of vehicles
traversing the area daily, and because the prevailing trade winds rapidly carry pollutants
away limiting the effect on receptors, increased vehicular emissions during construction of
the proposed project are not expected fo be significant. In general, effects to air quality
from construction activities are expected to be indirect and short-term; no long-term

impacts are anticipated.

Cumulative Impacts. This project has not been scheduled at this time. In the event that
the project will be completed, other concurrent projects in the proposed project area will be
researched. Planning and scheduling to avoid cumulative effects will be performed.

Mitigation Measures. Construction activity also will generate short-term fugitive dust
particulate emissions. Dust control measures will be taken onsite during construction
activities. It is anticipated that EPA and DOH standards (HAR 11-59) will not be exceeded.
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4.2 Biological Resources

4.2.1 Aquatic Biology

Aquatic biota in nearshore waters at the proposed project site are sensitive to changes in
salinity (i.e., introduction of fresh water) and turbidity/sedimentation. The proposed
implementation of the duckbill valve will involve intermittent discharge of stormwater
approximately 50 feet from the current beach toe. Stormwater may travel in the beach area
in front of and downgradient from the valve, which may also enter the adjacent nearshore
water. Increases in negative impacts to aquatic biology (compared to the current tee outlet
discharge into the water at the beach toe) are not anticipated. This is due to the following
reasons:

» Stormwater must travel 50 feet to reach the current beach toe, and has an opportunity
for infiltration through the sand. Small volumes of water may not even reach the beach

toe.

+ Stormwater that does enter the water is not being placed directly into the nearshore
waters. The volumes that do travel to the nearshore waters will be mixed and dissipated
in the high-energy wave environment. As mentioned in the AECOS report (Appendix A),
there is good mixing and circulation at Sunset Point to help dissipate stormwater that
does enter the nearshore waters. :

» Stormwater is not being placed directly on the reef. Reef organisms begin to grow
approximately 10 meters offshore; the area from the beach toe to 10 meters is typically
a scoured coralline limestone from wave action, with some algae growth.

» Significant increases in turbidity and sand movements are not anticipated. Some sand
movement may occur with iarger storm events. This sand may enter nearshore waters,
however, major increases in turbidity (large sediment plumes moving offshore) are not
anticipated. This is because sand movement with stormwater discharge should not
progress great distances because the sand at Sunset Beach is coarse (larger diameter)
and typically needs high energy to maintain carrying capacity. Sand that is removed
from in front of the duckbill valve during intermittent storm events should be replaced
during normal sand transport that will be re-established at the foreshore area.

Since intermittent stormwater discharges with the proposed duckbill valve will be reduced
into nearshore waters, and will not be placed onto the reef, no increases in negative effects
are expected. Positive effects (small amounts of possible increased growth or diversity)

may also occur. :
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During construction, removal of the existing outfall will be required. This may have short-
term impacts to the nearshore waters (first 5-10 meters). It is anticipated that turbidity may
be increased during removal.

Cumulative Impacts. This project has not been scheduled at this time. In the event that
the project will be completed, other concurrent projects in the proposed project area will be
researched. Planning and scheduling to avoid cumulative effects will be performed.
Additionally, it is not possible to determine cumutlative effects from future natural processes
(i.e., storms, tides, weather, shifts in circuiation patterns, etc.), that may also occur during
or after the completion of the improvements.

Mitigation Measures. Construction activity may generate short-term turbidity. The
implementation of best management practices (BMPs) and control measures will be
performed onsite during construction activities. Additionally, removal of the existing outfall
and pipe will be scheduled during the dry season and at the lowest tide of the month, which

will decrease unnecessary in-water work.

4.2.2 Avifauna and Mammals

Endangered and sensitive species as well as critical habitat are not present in the APE for
mammals or avian species. !mpacts from the proposed project on avifaunal and
mammalian resources are not anticipated.

Cumulative Impacts. This project has not been scheduled at this time. In the event that
the project will be completed, other concurrent projects in the proposed project area will be
researched. Planning and scheduling to avoid cumulative effects will be performed.

Mitigation Measures. In the unlikely event that during the clearing and construction phase
of the project any nesting threatened and endangered species are determined to be in the
area, project activities will cease. The DLNR and the U.S. Fish and wildlife Service
(USFWS) will be contacted for advice before proceeding.

Following completion of the proposed project, the area will be restored and revegetated to
as close to its original condition as possible; denuded areas are expected to recover
quickly as a result, aided by the favorable climate and growing conditions.

4.3 Cultural Resources and Practices

According to archaeological resources background search, construction of the proposed
project has the potential to directly impact pre-historic cultural resources. In the direct
vicinity of the proposed project site, several pre-historic burials have been encountered in
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unconsolidated beach sand that eroded as well as midden and fire pit deposits in a cultural
layer.

Cumulative impacts. This project has not been scheduled at this time. In the event that
the project will be completed, other concurrent projects in the proposed project area will be
researched. Planning and scheduling to avoid cumulative effects will be performed.

Mitigation Measures. Due to the possibility of unknown burials occurring in the proposed
project area, a qualified archaeologist will monitor construction activities. In general, if
cultural materials, particularly human remains, are unexpectedly discovered during
construction, ground-disturbing activities will cease in the immediate area and the City and
County of Honolulu Police Department and SHPD will be contacted. If pre-contact native
Hawaiian remains are encountered, the Oahu Burial Council aiso will be consulted.

Additionally, to mitigate any potential adverse effects of construction that the proposed
project may have on cuiturai or historic sites, the following plans will be prepared for
comment by SHPD and the Oahu Island Burial Council prior to construction:

» a burial plan to deal with inadvertently discovered human remains and matters of burial
treatment for traditional Hawaiian remains, and

* a data recovery plan to collect cultural layer samples for characterization of the ancient
setting.

To ensure compliance with Act 50, Earth Tech is requesting that any traditional Hawaiian
practitioners in the Sunset Beach area provide statements regarding past or current
traditional uses of the proposed project area. Requests have been made through the North
Shore Neighborhood Board (11/28/00), and additional requests are planned for OHA, Alu
Like and other Hawaiian civic organizations. In the event that statements are made that
would indicate negative impacts to traditional cultural uses, mitigation actions would be
enacted. The original schedule of the FEA will continue, with any statements and/or
mitigation actions appended, if they are provided.

Additionally, the proposed project should have positive impacts on traditional cultural
practices. These include restoration of natural sand transport and natural beach processes
and increased beach and shoreline. Also, since the proposed project is a City and County
utility improvement, public access is not restricted.

4.4 Flora and Wetlands

Construction of the proposed project will likely have a short-term and possibly direct impact
on vegetation along the APE. Most of the area along Kahauola Street contains landscaped
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plants. No threatened or endangered plants were observed in the proposed project area.
However, several native and indigenous plants of coastal ecosystems are sufficiently close
to the proposed area of construction for the duckbill valve to be of concern from

construction damage.

Cumulative impacts. This project has not been scheduled at this time. In the event that
the project will be completed, other concurrent projects in the proposed project area will be
researched. Planning and scheduling to avoid cumulative effects wili be performed.

Mitigation Measures. Wherever possible, excavation and disturbances to vegetation in
the area will be minimized or avoided. Coastal ecosystem plants will be relocated just
outside of the proposed project area. Coastal plants requiring replacement wili be replanted
with similar or other appropriate native plants. Landscaping will be replaced with similar

landscaping.

4.5 Geology and Soils
No adverse impacts to the geology and soils in the area are anticipated.

4.6 Hazardous Wastes and Materials

No anticipated direct, indirect, short-term or long-term effects from hazardous materials
and wastes or petroleum products are expected. Areas of concemn for exposure to
hazardous materials and wastes in the APE include roadways, the ocean and beach areas.

Cumuiative Impacts. This project has not been scheduled at this time. In the event that
the project will be completed, other concurrent projects in the proposed project area will be
researched. Planning and scheduling to avoid cumulative effects will be performed.

Mitigation Measures. Mitigation measures for construction equipment and supplies,
including petroleum products, shall consist of confined storage areas away from water and
beach areas. Storage containers will be equipped with containment devices to contain spills
or releases. All refueling and maintenance activities will take place on paved land, away
from sensitive areas. To the extent possible, equipment will be kept free of pollutants
during construction activities. Garbage and waste receptacles will be provided on site for
waste containment, All wastes will be removed from the project area after completion of the

project.

A contingency plan to control accidental spills of petroleum products shall be developed
and implemented at the project site. Absorbent pads and containment booms shall be
stored on site to facilitate quick response and clean up of any spills. The contractor also will
not dump any material in the ocean or beach.
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To mitigate problems in transporting hazardous materials and wastes on roadways,
transporters are required follow DOT and EPA regulations.

4.7 Natural Hazards

Natural hazards that may occur in and affect the proposed project area include floods,
tsunamis, hurricanes, earthquakes, and other natural events. The proposed project would
have no effect on the occurrence of such natural events; however, it is intended to reduce
the effects of flooding on Kahauola Street and its associated inlets. It, therefore, may have
some direct and indirect positive impacts as long as it is maintained.

Cumulative Impacts. This project has not been scheduled at this time. In the event that
the project will be completed, other concurrent projects in the proposed project area will be
researched. Planning and scheduling to avoid cumulative effects will be performed.

Mitigation Measures. None identified at this time.

4.8 Noise

Intermittent elevated noise levels from certain types of construction activities are expected
to result in indirect and direct short-term impacts. Onsite noise levels would not exceed the
permissible noise exposure levels and duration shown in Table 4-1 or as defined by the
DOH. To reduce nearby residential, and recreational beach use noise exposure,
construction activities would be conducted on weekdays and in daytime hours in
accordance with HRS 342-F-1. As a result, no significant long-term noise impacts are
expected from construction of the proposed project.

Cumulative Impacts. This project has not been scheduled at this time. In the event that
the project will be completed, other concurrent projects in the proposed project area will be
researched. Planning and scheduling to avoid cumulative effects will be performed.

Table 4-1 Permissible Noise Exposure Levels and Durations

Duration (Hours/Day) | Sound Leve! (dB)
20

92

95

97

100

to 1.5 102

105

-~ = N W | o
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Duration (Hours/fDay) | Sound Level (dB)
0.5 110

0.25 or less 115

Source; 29 CFR 1910.85

Mitigation Measures. Short-term, direct and indirect construction-related noise impacts
will be controlled to within acceptable limits by coordinating construction projects and
ultimately complying with all requirements set forth in HAR 11-46 - Community Noise
Control, HAR 11-42 - Vehicular Noise Control for Oahu, and HRS 342F - Noise Pollution.

Onsite occupational exposure to noise from construction equipment will be reduced, in
accordance with OSHA regulations by requiring construction workers (e.g., heavy
equipment operators) to wear appropriate hearing protection (i.e., ear plugs and/or muffs).

Work will be completed during business hours to reduce impacts to nearby residents. In the
avent that work would occur after normal working hours (i.e., at night or on weekends), for
special activities, as required, appropriate permitting and monitoring as well as
development and implementation of administrative and engineering controls shall be

employed.

4.9 Socioeconomic

There are no anticipated negative short-term or long-term socioeconomic impacts from the
proposed project. The implementation of the proposed improvements should not induce or
decrease economic or population growth and public services will not be impacted in the
North Shore area or the region in general. The proposed project will be constructed within
the easement and take place during normal working hours on weekdays, therefore, existing
lifestyles in the area will not be altered (with the exception of noise and traffic) during

construction or in the long term.

The implementation of the proposed improvements may have positive long-term
socioeconomic effect associated with economics:

The Kahauola Street drainline improvements are designed to increase efficiency of the
drainline system, minimizing the effects of flooding in that area. By instailing the proposed
duckbill valve, active sand transport will be prevented from entering the pipe eliminating
sand blockage. Implementation of Phase B would increase the size of the drainline and its
capacity for handling floodwaters. Depending upon conditions at the time, these
improvements may reduce the effects of flooding on Kahauola Street. It should be noted
that the proposed project is not designed to alleviate flooding in the entire area; that would
require numerous other actions including improvements by private parties.
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Cumulative Impacts. This project has not been scheduled at this time. In the event that
the project will be completed, other concurrent projects in the proposed project area will be
researched. Planning and scheduling to avoid cumulative effects will be performed.

Mitigation Measures. None identified at this time.

4.10 Safety and Health

There are no anticipated negative short-term or long-term safety and health impacts from
the proposed project. The implementation of the proposed improvements may have
positive long-term safety and health effects by possibly reducing the effects of flooding in
the areas adjacent to the Kahauola Street drainline.

Cumulative Impacts. This project has not been scheduled at this time. In the event that
the project will be completed, other-concurrent projects in the proposed project area will be
researched. Planning and scheduling to avoid cumulative effects will be performed.

Mitigation Measures. None have been identified at this time.

411 Shoreline Assessment

There are no anticipated negative short-term or long-term shoreline impacts from the
proposed project. The implementation of the proposed improvements should have a
positive long-term effect by restoring natural sand transport along that section of the beach.
Information reviewed during the shoreline assessment indicate that the beach at the project
site was relatively stable over a 30-year assessment period (Hwang, 1981). However, with
the current drainfine and outlet configuration, a groin effect occurs producing seasonal
differences in beach profile. Additionally, research has indicated that areas in the vicinity of
the proposed project site which have been listed in the FIRM as V-zones, have the
potential for erosion within the next 30-years (Heinz, 2000).

As stated earlier, removal of the existing outlet and 50 feet of pipe to be replaced with
installation of the duckbill valve will have a positive shoreline effect in restoring natural sand
transpart in the foreshore area. To some extent, this may help the proposed project area
and associated shoreline naturally deal with the effects of erosion over the next 30 years.

Cumulative Impacts. This project has not been scheduled at this time. in the event that
the project will be completed, other concurrent projects in the proposed project area will be
researched. Planning and scheduling to avoid cumulative effects will be performed.

Mitigation Measures. None have been identified at this time.
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4.12 Transportation

Replacement of the existing outlet with the proposed check valve will result in minimal
effects on transportation along Kahauola Street. Effects will be experienced only while
crews are mobilizing to the project area near DMH 1.

If Phase B is required, replacement of the drainline will affect traffic mainly at Kahauola
Street, Hoalua Street, Huelo Street, and Holawa Street. As a result ,proposed construction
activities would limit access to and along Kahauola Street and disrupt traffic on the
intersecting streets. These include potential lane closures, and re-routing of traffic. The
lane closures will have direct impacts on the residences on those streets and indirect
impacts in the entire residential area. These impacts are expected to be shori-term
(approximately 6 months} in nature and scheduled outside peak traffic periods to minimize
the impact on traffic.

Additionally, occasional increases in construction traffic will result during the initial and final
stages of the project and during the periodic movement of construction equipment and
materials within the project area. Traffic patterns throughout the course of the proposed
project should not be substantially altered by the proposed action. Minor delays during
peak ftraffic hours can be expected. This can be largely aftributed to the arrival and
departure of construction crews.

There are no anticipated long-term negative effects from the proposed project.

Cumulative Impacts. This project has not been scheduled at this time. In the event that
the project will be completed, other concurrent projects in the proposed project area will be
researched. Planning and scheduling to avoid cumulative effects will be performed.

Mitigation Measures. In order to minimize impact to transportation/traffic in the APE,
adequate signage directing and re-routing traffic will be employed. Access for local traffic
will also be provided.

4,13 Utilities and Infrastructure

Various utilities are located within the project limits including the drainline itself, utility poles,
cable, water and sewer lines. Most utilities will not be impacted, however, some will require
protection. No short-term effects are expected with the protection of utilities. In general,
significant impacts to infrastructure are not anticipated. There will be a beneficial impact to
CCH maintenance crews because of better accessibility to the pipe and the prevention of
sand accumulation,
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Cumulative Impacts. This project has not been scheduled at this time. In the event that
the project will be completed, other concurrent projects in the proposed project area will be
researched. Planning and scheduling to avoid cumulative effects will be performed.

Mitigation Measures. In order to avoid impact to utility serrvices in the APE, the utility
owners will be contacted to determine utility line locations and the methods to avoid and or

protect them.

4,14 Visual

The new proposed solution to the sand blockage problem at the Kahauola Drain outlet will
result in a positive visual improvement to the beach area. After the completion of Phase A
improvements, visual impacts to the shoreline will be reduced. The shoreline area will have
an open view, with the duckbill valve located in the backshore. This will be a positive effect,
improving upon the current view of the exposed pipe and outlet out to the water, or other
alternatives that would have resulted in larger pipes exposed on greater portions of the

beach, reef and water.

During pipe removal and valve installation, there will be short-term direct impacts to the
visual quality along Kahauola Street. These will also occur during construction if Phase B is

implemented.

Cumulative Impacts. This projéct has not been scheduled at this time. [n the event that
the project will be completed, other concurrent projects in the proposed project area will be
researched. Planning and scheduling to avoid cumulative effects will be performed.

Mitigation Measures. Timing and phasing of construction with the restoration of
construction areas will control short-term construction-related visual impacts. No other

mitigation measures have been identified at this time.

415 Water Resources

As described in Section 3.16, the APE for water resources includes the Sunset Beach
marine waters, gulches and drainage features associated and downgradient from the
former proposed project area, and the underlying aquifers. The most significant water
resources that could be affected by the proposed project are the nearshore waters at

Sunset Beach.

The proposed implementation of Phase A will involve intermittent discharge of stormwater
approximately 50 feet from the current beach toe. Stormwater may travel in the beach area
in front of and downgradient from the valve, which may also enter the adjacent nearshore
water. Increases in negative impacts to nearshore surface water quality (compared to the
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current tee outlet discharge into the water at the beach toe) are not anticipated. This is due
to the following reasons:

» Stormwater must travel 50 feet to reach the current beach toe, and has an opportunity
for infiltration through the sand. Small volumes of water may not even reach the beach

toe.

o Stormwater that does enter the water is not being placed directly into the nearshore
waters. The volumes that do travel to the nearshore waters will be mixed and dissipated
in the high-energy wave environment. As mentioned in the AECOS report (Appendix A),
there is good mixing and circulation at Sunset Point to help dissipate stormwater that
does enter the nearshore waters.

» Significant increases in turbidity and sand movement are not anticipated. Some sand
movement may occur with larger storm events. This sand may enter nearshore waters,
however, major increases in turbidity (large sediment plumes moving offshore) are not
anticipated. This is because of sand movement with stormwater discharge should not
progress great distances because the sand at Sunset Beach is coarse (larger diameter)
and typically needs high erergy to maintain carrying capacity. Sand that is removed
from in front of the duckbill valve during intermittent storm events should be replaced by
normal sand transport that will be re-established at the foreshore area.

Intermittent stormwater discharges with the proposed duckbill valve will be reduced into
nearshore waters, with no increases in negative effects expected. Positive effects may be
experienced due to stormwater from small storm events not reaching the surface water and
sedimentation in smaller storm events possibly being reduced.

There may be some short-term direct impacts to surface water quality during removal of
the tee outlet and pipe due to increased sedimentation and turbidity in the nearshore water.

Cumulative Impacts. This project has not been scheduled at this time. In the event that
the project will be completed, other concurrent projects in the proposed project area will be
researched. Planning and scheduling to avoid cumulative effects will be performed.

Mitigation Measures. Construction activity may also generate short-term turbidity with the
removal of the tee outlet and pipe. The implementation of BMPs and control measures will
be taken onsite during construction activities. Additionally, removal of the existing outfall
will be scheduled during the dry-season and at low tide decreasing unnecessary in-water

work.
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4.16 Confiict with Federal, State, and Local Land Use Plans, Policies and
Controls for the Area Concerned

Several federal, state and local plans, policies and controls have been identified for the
proposed project area. They include the following, with discussion of conflict or compliance
with the proposed project:

The Federa! government as well as State of Hawaii and City & County of Honolulu have
mandated and initiated requirements for the development of retention and detention
{acilities to temporarily store runoff. Natural and man-made vegetated drainage ways
and retention basins are the preferred method to handle runoff and drainage as they
promote infiltration and decrease non-point source pollution and other coastal water
degradation issues, {CCH 1999). This project involves drain line improvements as the
primary method for addressing runoff and drainage problems in the vicinity of Kahauola
Street. This project is not in direct compliance with utilizing retention and detention
facilities, and is discussed more in the alternatives subsection of Chapter 2. However, it
should be noted that discharged stormwater must travel over the foreshore area of the
beach, where infiltration will occur. Stormwater from small storm events may not even
reach the nearshore waters.

The CZM Program’s ten objectives as defined by Chapter 205A of the HRS includes:

Recreational Resources - Provide coastal recreational opportunities
accessible to the public. The proposed solution to the sand blockage
problem at the Kahauola Drain outlet will resulf in a positive improvement
to the beach area. Removal of the T-outlet and length of pipe will
increase beach access to the public, and allow natural fongshore sand
transport to resume. Additionally, surfing activities will not be impeded by
the proposed action. The proposed action is in compliance with this
objective.

Historic Resources - Protect, preserve and where desirable restore
those natural and manmade historic and prehistoric resources in the
coastal zone management area that are significant to Hawaiian and
American history and culture. Cultural resources may be present in the
proposed project area, in the form of pre-historic burials and cultural
layers. Mitigation measures will be taken in the form of archaeological
monitoring, with recovery and burial plans in place. The proposed project
will be in compliance with this objective.

Scenic and Open Space Resources - Protect, preserve and where
desirable, restore or improve the quality of coastal scenic and open
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space resources. The proposed project will result in a positive
improvement to the beach area. Removal of the tee outlet and length of
pipe will improve the visual resources (the proposed duckbill valve will be
in the backshore area) as well as create more access in the foreshore
area (the outlet and the drainline will not be blocking or restricting
movement along the beach). The proposed project will be in compliance
with this objective.

Coastal Ecosystems - Protect valuable coastal ecosystems, including
reefs, from disruption and minimize adverse impacts on all coastal
ecosystems. As sfated in Section 4.15, the proposed project is not
expected to have additional negative effects on coastal ecosystems.
Intermittent stormwater discharges and sedimentation with the proposed
duckbill valve will be reduced into nearshore walters because stormwater
discharges will have increased over sand travel distance and small storm
events may not reach the surface walers. Although there may be
increased runoff during storm events due to an unobstructed pipe, it will
be quickly dissipated due to the high wave action in this area. The
proposed project will be in compliance with this objective.

Economic Uses - Provide public or private facilities and improvements
important to the State’s economy in suitable locations. The proposed
praject is not relevant to this objective.

Coastal Hazards - reduce hazard to life and property from tsunami,
storm waves, stream flooding, erosion, subsidence, and pollution. The
proposed project is intended to have a positive effect on safety and
healfth associated with flooding in the Pupukea-Paumalu and Sunsef
Beach lots. Implementing the proposed project should reduce drainline
blockage. The proposed project improvements are designed to increase
the efficiency of the drainline system, minimizing the effects of flooding in
that area. It should be noted that the proposed project will not ameliorate
flooding for the entire area, nor can it reduce hazards of natural events
such as tsunamis or high waves. This project is in partial compliance with
this objective.

Managing Development - Improve the development review process,
communication and public participation in the management of coastal
resources and hazards. The proposed project is not relevant to this
objective.
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Public Participation - Stimulate public awareness, education, and
participation in coastal management. The proposed project has been
subject to a public review in community meetings as well as through the
pre-consultation EA notification process. The proposed project is in
compliance with this objective. In fact, changes in the project have been
brought about in part because of public concemns.

Beach Protection - Protect beaches for public use and recreation. As
noted earlier removal of the tee outlet and length of pipe will result in a
positive effect to the beach area. It will increase beach access o the
public, and allow natural longshore sand transport to resume along this
section of the beach.

Marine Resources - Implement the State's ocean resources
management plan. The proposed project is in compliance with the States’
ocean resources management plan; the project alternative is not.

» Special Management Area, ROH 25. It is the City and County of Honolulu's policy to
preserve, protect, and where possible, to restore the natural resources of the coastal
zone of Hawaii. The proposed project is in compliance with SMA; the project
alternatives are not. '

417 Irreversible or Irretrievable Commitment of Resources

Although the proposed project activities would result in some irreversible or irretrievable
commitment of resources, such as various metallic materials, minerals, fossil fuels, and
labor, the amount of materials and energy required for any proposed action-related
activities is anticipated to be relatively small. However, the amounts and types of materials
have yet to be calculated.

In terms of natural resources, The proposed project would have no additional direct or
indirect long-term impact on the reef community. There may be increased storm runoff
from the pipe due to improved flows from lack of sand blockage present within the pipe.
However, as noted earlier, this is not expected to have an adverse environmental impact
because the stormwater that does reach the nearshore area will be mixed and dissipated
in the high-energy wave environment.

418 Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations {Executive Order 12898)

This environmental assessment has identified no effects that would result in a

disproportionately high or adverse effect on minority or low-income populations in the area.
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The proposed project activities would also be conducted in a manner that would not
exclude persons from participation, deny persons the benefits of, or subject persons to
discrimination because of their race, color, or national origin.
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5. DETERMINATION, FINDINGS AND REASONS FOR
SUPPORTING DETERMINATION

To determine whether the proposed installation of a duckbill check valve to replace the
existing tee outlet may have a significant impact on the environment, the project, its
anticipated primary and secondary consequences, and the cumulative, short and long term
effects have been evaluated. Based on the studies performed, research evaluated, and the
significance criteria summarized below.

5.1  Significance Criteria

According to the DOH Rules (HAR 11-200-12), an applicant or agency must determine
whether an action may have a significant impact on the environment. This includes all
phases of the project, its expected consequences, both primary and secondary, its
cumulative impact with other projects, and its short and long term effects. In making the
determination, “Significance Criteria” are used as a basis for identifying whether significant
environmental impacts will occur. According to DOH Rules HAR 11-200-12, an action shall
be determined to have a significant impact on the environment if it meets one of the

following criteria:

» Involves an Irrevocable commitment to, loss or destruction of any natural or
cultural resources. Significant impacts are not anticipated for flora and wetlands or
avifaunal and mammalian resources. However, impacts may occur to the following:

Scenic views. The view at Sunset Point will be improved by the removal of the existing tee
outlet and 50 feet of pipe.

Cultural resources. Cultural resources including pre-historic burials and cultural layers may
be present in the proposed project area. Mitigation measures will be taken in the form of
archaeological monitoring, with recovery and burial plans in place. Cultural practices will
not be negatively impacted.

Blological resources. The proposed project will have no long-term negative impact on
biclogical resources. There may be short-term impacts during pipe removal and possible
enlargement at a later date.

« Curtails the range of beneficial uses of the environment. The overall effect of removal
of the tee outlet and pipe from the beach will be to enhance the beneficial use of Sunset

beach.

* Conflicts with the State’s long-term environmental policies or goals and guidelines
as expressed in Chapter 344, HRS; and any revisions thereof and amendments
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thereto, court decisions, or executive orders. The proposed project is consistent with
the State Environmental Policies established in HRS 344,

» Substantially affects the economic or social welfare of the community or
state. The proposed project will not have any significant impacts to the surrounding
community in terms of economic or social development or land use as described in
the North Shore Sustainable Communities Plan (CCH, 1999). In terms of social
welfare, the proposed project may have impact to the surrounding community in
terms of inconvenience (access along Kahauola and intersecting streets) during
construction. In terms of economic welfare, the proposed project, after completion,
may have a positive impact on the houses of Kahauola Street by decreasing the
effects of flooding.

« Substantially affects public health. There are several issues that may impact
public health.

Flooding. The proposed project will have a positive effect on safety and health
associated with flooding in the Pupukea-Paumalu and Sunset Beach lots. Drainline
capacity should be increased and sand blockage reduced by implementing the
proposed project. The proposed project improvements are designed to increase the
efficiency of the drainline system, minimizing the effects of flooding in that area.

Construction. Although public health may be minimally affected by short-term
construction-related impacts, (i.e. air, noise, traffic, and water quality), these should
be mitigated. The project will have appropriate federal, state and county land use
permits, construction BMPs, water quality monitoring plans, and pollution prevention
contingency plans to prevent, reduce or mitigate any possible adverse impacts.

Surface Water Quality. The proposed duckbill check valve installation is designed
to eliminate sand blockage in the pipe and therefore increase efficiency of water
removal associated with the pipe. The duckbill outlet will be an additional 50 feet
inland from the existing outlet allowing for increased potential for stormwater and
sediment to infiltrate into the course beach sand prior to discharge.

Any increased runoff during storm events, due to an increased efficiency of the
drainline system, will be quickly dissipated due to the high wave action in this area;
intermittent discharges from small storm events may not reach the surface waters.

e Involves substantial secondary impacts, such as population changes or
effects on public facilitles. The development of the proposed project does not
have any foreseen impacts associated with public growth or the need for public

facilities.
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Involves a substantial degradation of environmental quality. Any degradation of
environmental quality will take place during pipe removal and installation of the
duckbill valve. There will also be short-term effects during construction of a new
larger drainage pipe (Phase B), should it be proven necessary. There will be short-
term impacts to air, noise and water quality during these activities. The
implementation of controls for permits, BMPs and construction schedule (pipe
removal during dry season and low tide) should reduce and mitigate these impacts.

Is individually limited, but cumulatively has considerable effect on the
environment, or involves a commitment for larger actions.

Known Possible Cumulative Effects. With the proposed project, (i.e., removal of
tee outlet and 50 feet of pipe, followed by installation of a duckbill valve back from
the shore), natural sand transport will be re-established. The improved efficiency of
the drainpipe will increase the patential for additional stormwater discharge. This
may erode an area along the beach potentially affecting water quality in the
nearshore waters after intense rainfall periods. Both the shoreline erosion and
effects on water quality are anticipated to be short-term as daily tidal action will
return the beach to normali. It should be noted that it is not possible to determine
cumulative effects from future naturai processes (i.e., storms, tides, weather, shifts
in circulation patterns, etc.) that may also occur during or after the emplacement of
the improvements.

Unknown Cumulative Effects. The project has not been scheduled at this time. In
the event that the proposed project will be completed, a determination will be made
of other concurrent projects in the proposed project area. Planning and scheduling
to avoid cumulative effects will be performed.

Substantially affects a rare, threatened, or endangered species or its habitat.
Endangered and sensitive species as well as critical habitat are not present in the
APE for mammals or avian species. Impacts from the proposed project on avifaunal
and mammalian resources are not anticipated. Construction activities would cease
and/or be redirected in the event that nesting birds are encountered. Additionally,
most of the proposed project area contains landscaped plants. Several native and
indigenous plants of coastal ecosystems are sufficiently close to the proposed
project site to be of concem from construction damage. Relocation and repianting
will be done as a mitigation effort if necessary.

Detrimentally affects air or water quality or ambient noise levels. The project
will obtain appropriate federal, state and county land use permits, and prepare
construction BMPs, water quality monitoring plans, and pollution prevention
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contingency plans as requested, to prevent, reduce or mitigate any possible impact
to these resources during construction. The proposed project may not require in-
water work, significantly reducing short-term turbidity due to construction. Since the
new valve will be relocated approximately 50 feet inland of the existing outlet,
intermittent non-point source pollution is not anticipated to have long-term effects
on water quality. Short-term, minimal effects to air and noise will be experience
during construction activities,

Affects or is likely to suffer damage by being located in an environmentally
sensitive area, such as flood plain, tsunami zone, beach, erosion-prone area,
geologically hazardous land, estuary, freshwater, or coastal waters. The
proposed project area located on the Sunset Beach shoreline is located in a flood
zone, as determined by FEMA (FEMA, City & County of Honolulu, HonBlue GIS
database, 1997), a tsunami zone and high-wave hazard area (Scudder, 1972). It is
possible that the improvements could suffer damage from major storm or weather
related events. However, appropriate installation requirements based on
engineering wave force calculations for this area will be implemented. Removal of
the existing outlet and 50 feet of pipe section will allow natural long shore transport
of sand to resume potentially improving the shoreline erosion conditions.

Substantially affects scenic vistas and view planes identified in county or
state plans or studies. Construction activities will cause short-term and minor
disruption to the visual qualities of the Sunset Beach area. Positive long-term
effects will be seen as a result of removing the 66-inch tee outlet and 50 feet of the

drainline followed by installation of a duckbill valve.

Requires substantial energy consumption. Construction of the proposed project
will not require substantial energy consumption.

Determination

Basgd on the above evaluation of the significance criteria and the discussion of impacts
and mitigative measures contained in this document, it is anticipated that the proposed
duckpbill valve installation project will not have a significant negative effect on the

environment.
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6. CONSULTATIONS MADE DURING THE ENVIRONMENTAL
ASSESSMENT PROCESS

Table 6-1 identifies the environmental companies that contributed to this EA and the
agencies, citizen groups, and individuals either consulted in the development of the EA or
were provided a copy for review. Presentations were made to the Sunset Beach
Community Association and the North Shore Neighborhood Board to discuss the project
and obtain community input. Pursuant to HRS 343 and HAR 11-200-9, the draft EA was
subject to a 30-day review and comment period. Correspondence is presented in Appendix
E.

Table 6-1: Contributors to the EA

Company Role
Earth Tech, Inc. Lead consultant for DEA
AECOS Biological surveys

Faderal Agencies

U.S. Army Corps of Engineers

U.S. Department of Agriculture, Natural Resources Conservation Service
U.S. Department of the Interior, Fish and Wildlife Service

U.S. Environmental Protection Agency, WTR-9, Region 1X

National Marine Fisheries Service

State Agencies

Department of Health, Environmental Management Division
Department of Health, Water Resources Management Division
Department of Land and Natural Resources

State Historic Preservation Office

Office of Environmental Quatlity Control

Office of Hawaiian Affairs

Office of Planning, DBEDT

Office of Environmental Planning, Department of Health

University of Hawaii, Environmental Center

City and County of Honolulu Agencies

Department of Planning and Permitting
Board of Water Supply
Fire Department

Police Department
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Community Groups and Individuals

Sierra Club .
#27 North Shore Neighborhood Board, Mr. Michael Magoaoay

Sunset Beach Community Association

B

i
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Revisit biological reconnaissance survey and water
quality sampling off the Kahauola Street relief drain

at Sunset Beach, O ahut!

May 9, 2000 | DRAFT ] AECOS No. 653B

Eric B. Guinther and Rodger Douglas
AECOS, Inc. 970 N. Kalaheo Ave., Suite C311

Kailua, Hawaii 96734
Phone: (808) 254-5884 Fax: (808) 254-3029 Email: guinther@aecos.com

Introduction

A reconnaissance survey of the shallow reef platform seaward of the storm drain outlet for
the Kahauola Street storm drain was conducted on May 2, 2000 to provide information on
biological resources for a proposal by the City & County of Honolulu to extend the drain’s
outlet seaward to correct problems of plugging with beach sand. An initial survey for this
project was conducted in August 1991 (see AECOS, 1991; Sea Engineering Inc., 1992).
However, proposed modifications to the drain system were never completed, and the present
survey is for the purpose of establishing what, if any, changes might have occurred in the reef
community over the intervening 9 years.

Methods

The initial biological survey undertaken in August 1991 consisted of a snorkeling
reconnaissance swim by the biologists and a transect survey that was semi-quantitative.
That is, a transect line was laid out across the reef platform more or less normal to the shore
beginning at the culvert pipe and extending seaward for some m. Every other meter of
bottom was inspected along the 95 m transect and estimates of abundance of dominant
macroalgae (seaweeds) and invertebrates made. A quadrat frame of 0.67x1.0m dimensions
divided into 50 subsections by a nylon filament grid was used at 25, 50, 75, and 95 m
offshore to provide more accurate estimates of coral and coralline algae abundance, serving
as a check on the visual estimates made at 2 m intervals along the line. These quantitative
quadrat counts were repeated 10 times at each 25-meter survey point by tossing the frame
and counting where it landed to minimize observer biases (AECOS, 1991).

t Report prepared for EarthTech, Inc. This report will become part of the public record.
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The May 2000 survey was limited to a reconnaissance snorkeling swim by two biologists
making notes and estimating relative abundances in the area previously surveyed and
transected in 1991. Abundance estimates were made using a relative abundance scale (Table
1) rather than cover values as was done for many species in 1991. The primary purpose of the
revisit was to establish whether conditions of the biological community had changed
substantially during the intervening 9 years. While transect and quadrat surveys could be
used to detect subtle changes in reef community structure since 1991, it is also possible, with
the quantitative data as presented in 1991 (based mostly upon visual estimates and using a
quadrat frame in some cases but not others), that differences between the first survey and a
resurvey using identical methods would reflect normal variation attributable to the observer
differences or slightly different placements of the transect line and quadrats. Consequently,
it was concluded that a reconnaissance dive directed at comparing what is observed now with
the descriptive report prepared in 1991 would suffice for our purposes.

Table 1. Abundance scale used in May 2000 reconnaissance dive.

not observed

rare; only one or at most 3 individuals seen

uncommon; more than 3 individuals but less than 10 seen
occasional; encountered throughout area, but infrequently
common; encountered throughout area, but not in great numbers
abundant; encountered throughout area in great numbers

very abundant; dominates the substratum

g:POOC:?Ui

Water samples were collected in May 2000 by swimming out to the approximate locations as
indicated on the map in AECOS (1991; and Sea Engineering, 1992). The area is very well
mixed and with little change in depth within the offshore portion of the survey area,
therefore exact replication of station locations between 1991 and 2000 would be
unnecessary. At each station, a 2-liter dark polyethylene bottle, and two 60 mi bottles were
filled. These samples were placed on ice in a cooler and transported to our laboratory in
Kailua, O ahu. Analyses were conducted with the instruments and following the methods

indicated in Table 2.

Table 2. Analytical methods and instruments used for the
May 2000 sampling off Sunset Beach, O 'ahu.

Analyses Method Reference Instrument
List _
Ammonia alkaline phenol ﬁg?;:lf in Grasshoffetal. | Teachnicon AutoAnaiyzer 1l
{
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Chlorophyll a _ '
Nitrate + Nitrite EPA 353.2 EPA (1993) Technicon AutoAnalyzer I1
Orthophosphate __r
pH EPA 150.1 EPA (1979) Orion SA 250 pH meter /
Ross combination electrode
Salinity (field) refractive index - handheld, temperature
compensating refractometer
Total Nitrogen persulfate digestion D'Elia et al. (1977)/ Technicon AutoAnalyzer IT
/EPA 353.2 EPA (1993)
Total Phosphorus persulfate digestion Koroletfin Grasshoffetd. | Technicon AutoAnalyzer I1
fEPA 365.1 (1986)/ EPA (1993)
Total Suspended Method 2540D Standard Methods 18th Mettler H31 balance
Solids {EPA 160.2) Edition (1992); EPA (1979)
Turbidity Method 2130B Standard Metheds 18th Hach 2100P
{EPA 180.1) Editien (1992). EPA (l 993) Turbidimeter

D'Elia, C.F., P.A. Stendler, & N. Corwin. 1977, Limmol. Oceanogr. 22(4): 760-764.

EPA. 1979. Methods for Chemical Analysis of Water and Wastes, U.S. Environmental Protection Agency, EPA
600/4-79-020,

EPA. 1993, Methods for the Determination of Inorganic Substances in Environmental Samples, EPA 600/R-93/100.

EPA. 1994, Methods for Determination of Metals in Environmental Samples, Supplement 1. EPA/600/R-94/111.
May 1994,

Grasshoff, K, M. Ehrhardt, & K, Kremling (eds). 1986. Methods of Seawater Analysis (2nd ed). Verlag Chemie,
GmbH, Weinheim,

Standard Methods. 1992. Standard Methods for the Examination of Water and Wastewater. 18th Edition. 1992,

Green Clesceri, and Eaton, eds.). APHA. AWWA, & WEF. 1100 D.

Site Description

The storm drain system serving Kahauola Street and vicinity is described elsewhere (Sea
Engineering, 1992, 2000). The culvert outlet lies at the waterline some 275 m (900 ft) the
southwest of Sunset Point (Figure 1), at the base of a rather broad beach of coarse sand, The
outlet structure rests on a limestone remnant of presumed beachrock origin. A shallow reef
platform extends some 150 m (500 ft) off the shore. Depths of water over this platform
increase slowly offshore, and do not exceed 2 m (6 ft) within the area of our survey. AECOS
(1991) noted that “[mJaximum depths occur about midway across the reef at about 60-70 m
from the shoreline, ovtside of which the reef again becomes more shallow until the reef edge

is reached at about 120 m from shore.”
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Figure 1. Survey location and water quality stations off Kahauola Street Relief Drain at
Sunset Beach on O ‘ahu (base map after AECOS, 1981).

Although shifting sand is present within the T-shaped outlet of the culvert, sand deposits are
sparse from immediately seaward of the structure all across the reef platform in the survey
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area. Even in scattered depressions and grooves on the platform, sand deposits are sparse.
The substratum is entirely of consolidated limestone with scattered pockets of loose material
comprised mostly of rounded stones. Overall relief of the substratum is on the order of 1 m,
although generally far less inshore, with greatest relief occurring where there are depressions
or grooves. These are scattered widely over the surface, but increase in number and size
offshore. The bottoms of the depressions tend to be barren of algae or corals, suggesting
seasonal or aperiodic accumulations of loose material greater than what we observed in May.

Water Quality Results

The results of water quality testing at four stations in May 2000 are presented in Table 3.
Analyses included salinity, pH, turbidity, and a full suite of nutrients.

Table 3. Water quality sampling results for four stations off the Kahauola Street
Relief Drain at Sunset Beach.

Time  Salinity pH  Tuwbidity Chla

sampled {ppt) (pH units} {ntu) (ug)
05-02-00
Station 1 1255 34.72 8.25 1.10 0.41
Station 2 1300 34.73 8.24 0.78 0.33
Station 3 1255 34.73 8.25 0.88 0.40
Station 4 1300 34.72 8.25 0.88 0.38
Nitrate +  OrthoP  Total  Total
Ammonia nitrite N P
{ng N1} {1g N (g NT) (ug PN (ug NA)
05-02-00
Station 1 1255 <1 2 6 102 10
Station 2 1300 <1 4 9 96 11
Station 3 1255 <1 1 6 104 9
Station 4 1300 <1 1 6 110 9

On the whole there was very little difference between the stations sampled in May 2000,
with the exception of a slightly elevated turbidity at Station 1 in comparison with the others.
Concentrations of the nutrients nitrate + nitrite, orthophosphate, and total phosphate were
slightly higher at Station 2 than elsewhere, while total n was lowest at this location. All
differences are sufficiently small to conclude that the stations are representative of the same

water mass.
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The results obtained in May 2000 are compared with the summary of the results from
August 1991 in Table 4. The number of samples analyzed each event was too small to
determine whether the data for each event are normally distributed. The results were
therefore analyzed using a parametric (Student's t-test which assumes normal distribution of
data points) and a non-parametric test (Mann-Whitney test)

Table 4. Comparison of water quality result summaries (means)
for the waters off the Kahauola Street Relief Drain at Sunset Beach

in 1991 and 2000.
N _ Nil_ra_le +  OrthoP Total Total Chl. a
Sal. pH Turbidity  Ammonia nitrite N P
(rp) (pH (nm) (MgNm)  (gNA)  (ugNA)  (ugPM)  (ugNA) {ugN)
units}
August
1991 _— 8.0 0.6 1. 4 8 156 8 0.3
May 34.7 8.2 0.9 <1 2 7 103 10 0.3
2000
t-test (p) 0.00 0.01 0.30 0.07 0217 0030 0116 073
Mann-Whitney (p) 0.02 0.02 0.30 011 0247 -~ 0.148 -
WQ Stds. 76— 0.20 2.0 35 — 110 16 0.15
(dry season)

* Indicates a significant difference between August 1991 and May 2000 means.

The statistical tests (both parametric and non-parametric) indicate pH, turbidity, and total N
were each significantly different comparing May 2000 with August 1991 results. Nutrient
concentrations, with the exception of phosphorus, were lower in 2000 than 1991, although
significantly different only for total N (Table 4).

State of Hawaii water quality criteria (DOH, 1992) were exceeded for turbidity, nitrate +
nitrite, total N, and chlorophyll a in August 1991, and for turbidity and chlorophyll « only in
May 2000 (Table 4). The reasons for significantly higher turbidity levels comparing 1991
with 2000 means is unknown, but could simply reflect difference in sea state or turbulence
over the shallow reef platform from one date to another. The numerical difference in the
means is quite small given the range of turbidities commonly encountered in nearshore
environments. Similarly the cause of the significance difference between mean pH from the
two events is unkmown, but not of any particular concern. A higher rate of primary
productivity by marine algae could alter pH by the amount noted. Given that the benthic
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Reconnaissance Survey Report

alga, Turbinaria ornata, was present in greaf abundance in May 2000 compared with
August 1991, higher photosynthesis levels (causing an increase in pH) could be expected.
This supposition is supported by the fact that the inorganic nutrients (nitrate + nitrite,
ammonia, and ortho-phosphate) are reduced in concentration in 2000 as compared with
1991, Greater uptake of nutrients could also occyt with increased benthic algal productivity.

Biological Observations

Given the rather homogeneous environment and mirnimal change in depth, it is not
surprising that our reconnaissance observations detected at most rather subtle changes in
abundance of dominant species across the reef platform. The most apparent change in
biological community composition occurs withip about 20 meters of the end of the culvert
structure, leading us to define two zones along the “transect.” A nearshore Zone 1 is
characterized by large numbers of boring urchins (Echinometra mathaei and E. oblonga)
and an algal assemblage dominated by different Species (most particularly Padina japonica
and Dictyosphaeria versluysi) than those characteristic of Zone 2. A review of the transect
data presented in Table 2 of AECOS (1991) suggests that the change between our Zones 1 and
2 occurred then between meter marks 18 and 22, where declines were recorded in the
abundance of Echinometra spp. and Padina sp. compared with points further offshore along
the line. Careful quantitative transects in the inshore area might reveal the presence of two
zones within our Zone 1 based upon the distribution of the algal flora, but this level of detail

is beyond our present interest.

Table 5 is a species list based upon the observations made in 1991 and 2000. Abundance
estimates made in 2000 using the scale presented above in Table 1 are given for the two
zones as described above. The column marked “1991” contains a check mark if the species
was observed in August 1991. If there is only a dash entry in either the Zone 1 or Zone 2
columns, the species was not seen again in May 2000.

As in 1991, our Zone 1 harbored large numbers of boring urchins and a diverse algal
assemblage (see Table 5). Algae typical of this inshore area include Dictyosphaeria
versluysii, Padina japonica, Stypopodium hawdiiensis, and Dictyota spp. Most of these
were not found in Zonme 2, or occurred there in  much reduced
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Table 5. Checklist of biota observed off Kahauola Street Drain
in August 1991 and May 2000.

~oectes

Common ng—=a

MACROALGAE

CYANOPHYTA
Lyngbya cf. majuscula Gomon
indet.
CHLOROPHYTA
Cladophora sp.
Codium sp.
Dictyosphaeria versitysii Weber-von Bosse
Halimeda discoidea Decaisne
Neomeris annulata Dickie
PHAEOPHYTA
Colpomenia sinuosa (Roth) Derbes & Solier
Dictyota acutiloba J. Agardh
D. bartayresii Lamouroux
D. sandvicensis Kutzing
Padina japonica Boergesen
Sargassum echinocarpum J. Agardh
S. polyphylium J. Agardh
Stypopodium hawaiiensis (Doty & Newh,) Abb.
Ralfsia pangoensis Setchell
Turbinaria ornata (Tumer) J. Agardh.
RHODOPHYTA
Galaxaura fastigiata Decaisne
G. rugosa (Ellis & Solander) Lamouroux
Hydrolithon breviclavium (Foslie) Foslie
Jania sp.
Laurencia crustiformis
L. nidifica J. Agardh.
L. succisa Cribb
Liagora cf. papenfussii Abbott
Porolithon gardineri (Foslie) Foslie
Porolithon onkoides (Heydrich) Foslie
Trichogloea requienii (Montagne) Kitzing

blue-green algae

dark-brown patches
green algae

brown algae
puha
alani

alani

red algae

mane ‘one o
lipe‘epe ‘e

5% B5%% VIV VIS

VR

bbb H505H

ABUNDANCE

ZONE1

> 1 B

ZONE 2

w

A O |

gC:IIIOIII’ﬂ

g o>

A ragmal

AECOS, Inc. {FILE: 6538.doc]

Page 8

Loy

|



s |

Reconnaissance Survey Report

KAHAUOLA STREET RELIEF DRAIN

Table 5 (continued)

Species

Comman name

MACROINVERTEBRATES

CNIDARIA. ANTHOZOA
Order Zoanthinaria
Palythoa caesia Dana (= P. tuberculosa)
POCILLOPORIDAE
Order Scleractinia
Pocillopora meandrina Dana
ACROPORIDAE
Montipora flabellata Studer
PORITIDAE
Porites lobata Dana
P. compressa Dana
AGARICIIDAE
Pavona duerdini Vavghan
Pavona varians Verill
XENIIDAE
Anthelia edmondsoni
MOLLUSCA,
Order Nudibranchia
HEXIBRANCHIDAE
Hexabranchus aureomarginatus
ECHINODERMATA
ECHINOIDEA
DIADEMATIDAE
Echinothrix diadema (L.)
ECHINOMETRIDAE
Echinometra oblonga (de Blainville)
E. mathaei (de Blainville)
Echinostrephus aciculatus A. Agassiz
Heterocentrotus mammillatus (L.)
TOXOPNEUSTIDAE
Tripneustes gratilla (L.)
HOLOTHUROIDEA
HOLOTHURIIDAE
Actinopyga mauritiana (Quoy & Gaimard)
Holothuria atra Jaeger

Table 5 (continued)

corals

blue-gray soft coral

cauliflower coral
blue rice coral

lobe coral
finger coral

duerden’s coral
corrugated coral

blue octocoral

Spanish dancer

blue-black urchin

needle-spined urchin
slate-pencil urchin

loli
loli okuhi kuhi

149

2% % B B

> »55% %

5

ABUNDANCE

ZONE1

ZONE 2
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Snacies Commaon nome 1991 ABUNDANCE
VERTEBRATES
FISHES ZONE1 ZONE2

HEMIRAMPHIDAE halfbeaks

Hyporhamphus acutus Gunther iheihe u -
CIRRHITIDAE hawkfishes

Cirrhitus pinnulatus (Bloch & Schneider) po'opa‘a Y - -
MULLIDAE goatfishes

Parupeneus bifasciatus (Lacepede) juvenile munu - R
CHAETODONTIDAE butterflyfishes

Chaetodon auriga Forsskal kikakapu - R

Chaetodon gquadrimaculatus Gray lavhau - u
POMACENTRIDAE damselfishes

Chromis hanui Randall & Swerdloff chocolatz-dip chromis - R

Pectroglyphidodon imparpennis (V & S} brighteye damselfish g - C

P. sindonus (Jordan & Evermann) rock damselfish & - 0

Stegastes fasciolatus (Ogilby) Pacific gregory .4 - -
LABRIDAE wrasses

Anampses cuvier (Quoy & Gaimard) ‘opule - R

Coris flavovittata (Bennett) hiiu o - -

Pseudocheilinus octotaenia Jenkins eightstripe wrasse & - -

Stethojulis balteata (Quoy & Gaimard) *omaka - U

Thalassoma duperrey (Quoy & Gaimard) hinalea lauwili ) - A

T. trilobatum (Lacepede) ‘awela 4 - A
BLENNIDAE

Cirripectes vanderbiiti (Fowler) scarface blenny & - R
ACANTHURIDAE surgeonfishes

Acanthurus guttatus Forster & Schneider “api - R

Acanthurus nigrofuscus (Forsskal) ma'i’ii - C

Acanthurus nigroris Valenciennes maiko - R

Acanthurus triostegus (L.) manini vy - C
BALISTIDAE triggerfishes

Rhinecanthus rectanguius (Bloch & Schncider)  pumuumumumies Y - u
OSTRACIOTIDAE boxfishes

Ostracion meleagris (Shaw & Nodder) moa Y - -
TETRAODONTIDAE pufferfishes

Arothron hispidis (L.) o opu hue oA - R

Canthigaster amboinensis (Blecker) Ambon toby - R

Canthigastor jactator (Jenkins) whitespotted toby -- R

Page 10
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numbers. D, versluysii was abundant in the inshore part of Zone 2, decreasing offshore.
Zone 2 was characterized by extensive coverage by Turbinaria ornata, (generally increasing
seaward) with scattered but abundant growths of Galaxaura spp., Porolithon spp.Coral
coverage was sparse in Zone 1. Although somewhat more species of algae were observed in
2000 as compared with 1991, the differences are minor, involving species that were
uncommon to rare at this location. The biggest differences involved Turbinaria ornata
observed to be rare in August 1991, but nearly dominating the substratum in May 2000. A
related genus, Sargassum, was uncommon or occasional in 1991, but absent in 2000, These
large brown algae are seasonal in appearance, and grow most hwxuriantly during the colder
months of the year. Thus, the results of the August 1991 survey are understandable. The
absence of Sargassum in May 2000 is not explained, however.

In 1991, the hermatypic (reef-building) coral, Porites lobata, appeared closest to shore at
around the 10 m mark, after which coverage by this species increased steadily offshore to
around 30 percent of the substratum at meter mark 22. Encrusting P. lobata colonies and
smaller, blue encrusting Montipora flabellata dominate the bottom presently, although
macroalgae are the most abundant organisms on the reef platform. Porites within the first
20 m of shore was estimated to cover some 5 to 10% of the bottom in May 2000, and
coverage was estimated to be 50-60% in the outer part of the transect area. These values are
certainly comparable to those obtained in 1991. There are no reasons to conclude that coral
coverage on this reef platform has declined during the intervening period.

Other invertebrates reported by the two surveys are generally very comparable., with a
predominance of echinoderms, especially sea urchins. Species seen on one or the other
survey, but not both, are species reported as rare or uncommon.
P

The fish faunas recorded In 161 and 2000 likewise demonstrate considerable consistency
between the two periods. Considerably more species were observed in the recent survey, but
this may be owing to the stronger interest in reef fishes of the biologists conducting the
survey in 2000. With the exception of ma*i‘i‘i or Acanthurus nigrofuscus, all of the species
noted in 2000 not seen in 1991 were rare or uncommon species (that is, in many cases, only
a single individual was observed in the area). It is concluded that the fish fauna has changed
very little if at all in a qualitative sense since 1991.

Conclusions

The results of a revisitation to the reef environment off the proposed Kahauola Street Relief
Drain indicate that no substantial changes have occurred in this enviromment since
previously surveyed (AECOS, 1991). The limited water quality measurements (single events
in 1991 and May 2000) also indicate substantial similarity between the two sampling events.
The conclusions of the original survey with regard to the impacts anticipated from the
proposed extension of the drain pipe seaward, still have relevance (AECOS, 1991, p. 16-18):

AECOS, Inc. [FILE: 651B.doc] Page 11
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Extending the existing storm drain outfz’l any distance
beyond 5 m seaward from its present terminus will clearly
have some negative impact on the coral reef communities in
the immediate area in both the short and the long term.
Preparation of a right of way for a pipeiine, construction of
the pipe and reinforcement of the pipe zgainst wave forces
will all involve short term direct damage to the reef and
associated increases in sedimentation and turbidity during
the construction phase. In the longer term periodic runoff
from the outfall will be likely to impinge on corals and
associated reef organisms, producing morzality and other
physiclogical damage due to reduced salinity, increased
turbidity and smothering of reef surfaces by sedimentation.

The extent of negative effects to be exrected is difficult to
assess rigorously with the present information. Direct
construction impacts will be unavoidable in the immediate
zone of construction, and complete mortality can be expected
within an immediate zone of influence. =zrbitrarily, a zone
of 10 m around the construction zone may be proposed for the
limited construction that would be necessary for extending
the outfall. 1In reality, the actual sizs of this zone will
be unimportant, since construction impacts are temporary, and
a normal complement of reef organisms will rapidly re-
estabish themselves after construction czmpletion, if no
other sources of stress to the reef continue.

The longer ta2rm stresses of reduced salinity, increased
turbidity and sedimentation due to release of storm water
runoff on the reef are of much greater importance. Corals
and associated reef organisms are known o be killed by
salinity reductions below 20 parts per thousand, or about 60%
of normal ocean salinity, when these salinities persist for
more than a day. Salinity reductions due to massive storms
have produced two major mortality events to the coral reefs
in Kaneohe EBay in the last 30 years, and similar massive die
offs of reei organisms have been reported from storm runoff
throughout the world (See review by Coles and Jokiel,
[1992]). The increased turbidity and sedimentation which
accompany such storm events are additional stresses which are
themselves cdamaging and may act synergis:tically to wipe out
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reefs where a normal community has become established over

many years.

Given that the Kahauola culvert provides drainage for a
substantial land area, it is likely that significant volumes
of turbid, sediment-laden water presently has reached the
shoreline during rainy seasons. Since fresh water is lower
in density than seawater, runoff has remained on the ocean
surface and rpassed rapidly offshore, due to unrestricted
access to open ocean waters and rapid circulation of the
area. This perception is reinforced by the observation that
reef corals grow on the reef as close as 10 m directly off
the present cutfall, and zonation on the transect appeared to
be no different from anywhere else in the area, Extension of
the ocutfall ontc the reef into the zone of active coral
growth will result in direct impingement ontoc present live
coral areas, resulting in destruction of any coral or
coralline algae recruitments that may cccur after ...
construction. Data are not available to .quantitatively
evaluate this mortality from runoff, but given the
shallowness of the area a mortality zone with a radius of 10
to 20 m is 2 realistic estimate.

References Cited

AECOS Inc. 1981. Oahu Coral Reef Inventory, Part A. Sectional Maps. Prepared for U. S.
Army Corps of Engineers, Pacific Ocean Division, Fort Shafter, Hawaii.

. 1991. Biological reconnaissance and water quality surveys off the Kahauola Storm
Drain, Sunset Beach, Oahu, Hawaii. Prep. for Dept. of Public Works, City & County

of Honolulu. AECOS No. 653A: 20 p.

Coles, S. L., and P. L. Jokiel. 1992. Effects of salinity on coral reefs. Pp 147-166, In Pollution
in Tropical Aquatic Systems, edited by D. W. Connell and D. W. Hawker: CRC Press,

Cleveland.

Sea Engineering Inc. 1992. Coastal engineering design guidelines for outlet improvements at
the Kahauola Street Relief Drain, Sunset Beach, Oahu. Prep. for City & County of
Honolulu, Dept. Public Works. Sea Engineering, Inc. in association with Barrett
Consulting Group, Honolulu. 91-09: .

AECOS, Inc. [FILE: 653B.doc] Page 13



Reconnaissance Survey Report KAHAUOLA STREET RELIEF DRAIN

. 2000. Coastal engineering evaluation update for outlet improvements at the
Kahauola Street Relief Drain, Sunset Beach, O ahu. Prep. for Earth Tech., Rept. No.

20-05:9p.

State of Hawaii - Department of Health (DOH). 1992. Hawaii Administrative Rules, Title 11,
Department of Health, Chapter 54, Water Quality Standards. State of Hawaii,
Department of Health.

AECOS, Tne, [FILE: 653B.doc] Page 14



Appendix B -
Shoreline Assessment



Table B-2: Coastal Hazards Events, North Shore, Oahu

Date Cause Affected Areas Damages
January 16, 1921° Storm Island of Oahu Floods, 4 deaths and
property damage
November 18, 1930° Storm Island of Cahu Floods, 11 deaths and
(especially southern side) | property damage
February 25, 1935° Rain Waialua-Haleiwa 14 deaths, $1 million
damages
February 27, 1935° Storm Island of Oahu 10 deaths, several
houses washed away
April 1, 1946° Tsunami All, especially Kewela 6 deaths, 67 homes
Bay, Sunset Beach, demolished, 3335
Mokuleia damaged, OR&L
railroad track destroyed.
January 4-5, 1947 o High waves Kahuku Point Flooding
February 7, 1949 a Storm Qahu Flooding, property
damage
November 4, 1852 v Tsunami Waialua, Haleiwa, Schools and homes
Mokulela damaged
January 4, 1953" High waves Waialua to Kahuku Point | 24 homes flooded, Kam.
Highway blocked
November 27-28, 1954° Storm Qahu 2 deaths and property
damage
December 19-21, 1955 U Rain All Islands 2 deaths
February 25, 1956° Rain Sunset Beach Property damage
November 27-28, 1956° High waves Haleiwa, Kawailoa, 11 homes badly
Sunset Beach damaged, Kam.
Highway blocked
January 21, 1957 b Rain Sunset Beach, Kam. Kam. highway under 3
Highway feet of water
March 9, 1957° Tsunami Especially Waialua, Severe damage; over
Mokuleia to Waimea 100 homes damaged.
May 22, 1960 b Tsunami Waialua, Haleiwa Property damage
January 21, 1962 b Rain Waialua Small Fload
March 13-14, 1962° Rain Waimea Property damage to 5
homes, a church tower,
and quarry tower
January 31, 1963 b Rain Mokuleia Crop damage
April 15, 1963 b Rain Sunset Beach, Waimea Kam. Highway Flooded
River
March 27, 1964° Tsunami Haleiwa Slight property damage
December 9-10, 1964 ° Rain Qahu Slides on roads
December 23, 1964° Rain Waialua Property damage
December 23, 1964° High waves Sunset Beach to Kahuku | Homes damaged
Point
November 11, 1965° Rain Sunset Beach Kam. Highway flooded
February 1, 1969° Rain Waialua-Haleiwa
December 1-5, 1969 o High waves Sunset Beach, Mokuleia, | 2 Dead, 11 injured, 25
Haleiwa homes destroyed, 90
damaged.
November 24, 1970° High waves Mokuleia 24 homes damaged,
Farrington Highway
flooded




Date

Cause

Affected Areas

Damages

January 7-8, 1974°

High waves wilh
unusualiy high tide

Haleiwa, Kawailoa,
Sunset Beach

35 foot waves damaged
buildings and caused

flooding

March 25, 1974° High waves Sunset Beach 5 killed, property
damage

April 18, 1974° Large storm Paukauila Stream 3 deaths and property

: through Haleiwa damage

July 18, 1974° Storm Sunset Beach to Kahaluu | Flooding

January 6-14, 1980° Storm Cahu High winds and waves,
intense rains cause
flooding and property
damage

November 23, 1982° Hurricane iwa Oahu Hurricane causes
flooding and property
damage

09 June 1996" Heavy rains Haleiwa to Kahuku Minor flooding on roads

June 12, 1995 ° Heavy showers Central Oahu, northward | Small stream and street

flooding

June 29, 1996°

Heavy showers

Central and Northem
Koolaus

Localized flooding of
streams and streets

07 September, 1996° Heavy rains Haleiwa to Kahuku Minor street flooding

November 14, 1996 Heavy rains Oahu Major floeding oceurred
along Kam. Highway
from Kahuku to Haleiwa

April 3, 1997 °¢ Rains Makaha to Sunset Beach_ | Minor street flooding

May 16, 1999° Heavy rainfall North shore Water ponding in low
lying areas and streets

December 10, 1999 °¢ Rains Waialua to Waimanalo Urban/small stream
flooding

February 20, 2000° High waves North Shore High waves

Note: Data included in this table is specific to the proposed project slte, the North Shore of Oahu and the island of

Oahu, so that only events that may have affected the proposed project site are included. a = Lee, 1980. b = Scudder,

1972, c = NOAA, 2000.



Kahauola Street Relief Drain Draft Environmental Assessment
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Photo 1: Makai View of Kahauola Street
Unlined channel and inlet structure in the foreground.
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Kahauola Street Relief Drain Draft Environmental Assessment

Photo 3: Kamehameha Highway, Waimea-bound
Unlined channel on the right.
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Photo 4: Beach Outlet Structure



Kahauola Street Relief Drain Draft Environmental Assessment

Photo 5: Inlet Structure for Kahaucla Street Drainline
Inlet of pipe culvert on far inlet wall.

Photo 6: Double Box Culvert Crossing Kamehameha Highway



Kahauola Street Relief Drain Draft Environmental Assessment

Photo 8: Typical Inlet Structure
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Kahauola Street Relief Drain Draft Environmental Assessment
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Photo 9: Kahauola Street looking mauka from the beach access

Photo 10: The beach access at Kahauola Street



Kahauola Street Relief Drain Draft Environmental Assessment

Photo 11: The exposed drainline and outlet
Note the vegetation in the vicinity of the drainline.

Photo 12: View mauka of the exposed drainline and manhole



Kahauola Street Relief Drain Draft Environmental Assessment
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Photo 14: View (towards Kahuku) of Sunset Point
Note the shoreline protection structures.
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COASTAL ENGINEERING EVALUATION UPDATE FOR
OUTLET IMPROVEMENTS AT THE
KAHAUOLA STREET RELIEF DRAIN,

SUNSET BEACH, O'AHU

Introduction

In January, 1992, Sea Engineering, Inc. (SEI), completed a report titled “Coastal Engineering
design guidelines for outlet improvements at the Kahauola Street relief drain, Sunset Beach,
Oahu” commissioned by the Dept. of Public Works, City and County of Honolulu. The report
was generated to address the recurring problem of sand blockage in the 66-inch RCP (reinforced
concrete pipe) Kahauola Street relief drain. The drain is located at Sunset Point, just north of
Sunset Beach Park. The drain outlet lies near the toe of the sand beach in a zone of active sand
transport, and sand was being pushed up into the pipe by wave action until the pipe was no longer
functional.

Alternatives considered to soive the problem at the time included relocation of the relief drain to
another site on the coast, relocation of the drain inland of the beach and zone of sand transport,
and extension of the existing pipe and outlet seaward beyond the zone of active sand transport.
Relocation along the beach was not choscn because Sunset Point appeared to be the most stable
part of the immediate coastline in terms of sand movement, and relocation inland was not feasible
due to the high backshore crest clevation. The recommended alternative was therefore to extend
the drain 60 feet seaward, beyond the zone of active sand transport. At present, in addition to the
pipe extension, plans for pipeline construction call for increasing the diameter of the pipe from

66 inches to 84 inches.

The 1992 SEI report contained extensive analyses of oceanographic conditions at the site,
including the site bathymetry and beach topography, wave height distribution and wave force
calculations, littoral processes and beach changes from historical data as well as biological studies
and water quality sampling. The site was re-visited on 3-9-2000 to observe current conditions
around the storm drain, and to assess the continued validity of the 1992 report.

Conditions at the site remain remarkably the same as in the previous study. The beach has not
changed appreciably except for minor differences in beach profile that are expected as a natural

course of varying wave conditions.

Site Conditions

Figure 1 is an aerial photograph of Sunset Point taken in July 1996 showing the unusual
oceurrence of a summertime northwest swell event. The vegetation line behind the storm-drain is
not appreciably different and the overall condition is very similar to that shown in the 1992
report. Figures 2 and 3 are photographs of the outlet looking southwest toward Sunset Beach
park. The outlet is imbedded in reef rock that is extensive along this stretch of beach. Exposure

Sea Engineering, Inc.
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Figure 1. Aerial Photog
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raph of Sunset Point. 7/8/96 (Air Survey Hawai'i)
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Figure 3. Reef Rock at Drain Outlet
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of reef rock is less on the southeast side of the pipe (Figure 4) and the sand toe of the beach
thereforc cxtends out further, a prevailing condition shown in the analysis of aerial photographs

in the 1992 report. An offshore profile was waken on the alignment of the drain, and Figure Sisa

photograph of the survey rod-man at the proposed new discharge location 60-feet offshore.

Offshore and onshore profiles are shown in Figure 6. The bottom of the outlet tee was filled with
approximately 1.5 feet of sand (Figure 7), and the sand grew progressively thicker in the onshore
direction until the pipe was completely sealed 26 feet back from the outlet. Anecdotal reports
from residents and lifeguards at Sunset Beach indicate that this blockage is present most or all of

the time.

The offshore profile in Figure 6 shows a shallow and flat but irregular shelf extending in front of
the outlet. An elevation of =3 ft MSL was measured at the proposed new outlet location.
However, the 1992 study showed an elevation of =2 feet. There are two possible reasons for the
difference: 1) depth readings in 1992 were pot taken directly on the pipe alignment but
interpolated from widely spaced spot readings, 2) the bottom is irregular, with numerous
channels, holes, and high spots. Itis important that the new outlet not be positioned in 2 low spot

on the reef, as sand will tend to collect there and work its way up the pipe.

The 1992 report discussed the effects of the pipeline on coastal processes in detail, and concluded
that the effects were not significant over the long term. However, the pipe is perpendicular to the
beach and therefore functions as a groin, blgcking longshore transport of sand. The pipe’s
effcctiveness as a groin is diminished by 1) vave ot :riopping of the pipe, with resultant sand
transport from one side to the other, and 2) the small amount of longshore drift at that location

varies with the wave conditions, and can be in either direction. In large part this is scasonal, with
transport 1o the northeast during high winter wave conditions, and transport to the southeast

during tradewind conditions in the summer.
ndent on the incident wave conditions. Although the
w fringing reef, the wave climate on O'ahu’s north

shore is especially vigorous and results in high wave run-up heights, as shown by the relatively
high beach crest clevations. At present the peach profile slope is approximately 1:10 vertical to
horizontal, with the top of the pipe buried ;4 beach sand about 46 feet from the outlet tee.
Backshore profiles vary from 1110 to 1: 15. Previous photos and surveys of the site show similar
conditions, with the top of the pipe buried petween 40 and 50 feet back from the outlet tee.
Elevation of the pipe at that location is slightly less than 5 feet. The presence of freshly deposited
sand on top of the pipe on 3-10-2000, a day of mild wave and tide conditions, shows that the pipe
in its present configuration is easily overtopped at the 5-foot level.

ted sand on top of the pipe illustrating the overtopping
side of the pipe to the other (from left to right in the
the process does not completely equilibrate the

e southwest side of the pipe is about a foot higher
sand transport from southiwest to

Wave overtopping of the pipe is also depe
drain pipe location is protected by a shailo

Figure 8 is a photograph of recently deposi
process and the transport of sand from one
photo). However, as demonstrated in the photo,
beaches on each side of the pipe. The sand on th
than sand on the northeast side, indicating, in this cas,

northeast.
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‘The 1992 study documented sand transport in the reverse direction, typically as a result of
summertime conditions with tradewind-generated waves approaching from the northeast. Photos
in that report, taken in May after the end of the winter wave season, show sand build-up on the
northeast side, and they also show a relatively steep shore-face beach profile produced by the
typically steep and short crested tradewind waves. The present winter wave season, characterized
by long-crested waves coming from the west, has produced sand build-up on the southwest side

of the pipe.

Effects Of The New Pipe On Longshore Transport

Assuming that the new drain-pipe will be placed at the same elevation across the beach as the
existing one, the effective height of the top of the pipe on the beach will be about 1.5 ft higher
(Figure 2). Assuming similar beach profiles between 1:10 and 1:15, the new pipe will be exposed
on the beach for 15 to 22 feet more along its length, or to the approximate position of the drain-
box, before burial by sand. The greater height and length of the new pipe will increase its
effectiveness as a groin by allowing greater blockage of sediment transport along the beach. Sand
transport over the pipe by overtopping will be diminished due to the increased wave heights
needed. This could result in increased beach profile differential between the up-drift and down-
drift sides of the pipe. As is now the case, the differential would likely be a short term, seasonal
effect that would balance out with changing longshore drift directions. One way to reduce the
sand blockage would be to position the pipe on saddles with about 0.5 ft of clearance between the
bottom of the pipe and the seafloor. This would only need to be done at the location of the beach
toe, and would allow sand transport from one side of the pipe to the other. However, this would
increase the height of the pipe and the visual impact. Excavation of channels under the pipe
would not be effective, as these would quickly fill in with sand.

Conclusions

Site conditions at the location of the Kahauola Street Relief Drain outlet at Sunset Point have not
changed appreciably since the 1992 SEI report. There has been no advance or retreat of the
vegetation line on aerial photographs, and the character of the beach profile, including the
location of the beach toe and the location where the pipe disappears into the sand, is nearly the
same. This site visit documented longshore transport in the northeast direction, in contrast to the
southeast transport noted in the previous report. This difference is a result of seasonal changes in

wave climate.

The additional height of the new pipe is likely to increase the interruption of longshore drift and
increase the seasonal contrast in beach profiles from one side of the pipe to the other. This will
probably be a seasonal effect that will balance in the long term.

Since the intent of the discharge extension is to alleviate the problem of sand blockage, it is
important that the invert of the pipeline, at the point of discharge, not be below the level of the
surrounding reef. Observations at the discharge location show an irregular bottom, A detailed

Sea Engineering, Inc.



survey of the immediate alignment area will be required to ensure that the outlet is not placed in a
- low spot on the reef,
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