Ll

Detailed Project Report
and
Final Environmental Impact Statement
for
Sand Island Shore Protection
Honolulu, Hawaii

State of Hawaii
DEPARTMENT OF LAND AND NATURAL RESOURCES
State Parks, Outdoor Recreation & Historic Sites






89:164-02

RECE oy

March 16, 1989 . _
8 MR 20 pipiag

OFC. OF Frvinoe
QUALITY Cou

W

The Honorable William Paty, Chairman
Board of Land and Natural Resources
Kalanimoku Building

1151 Punchbowl Street

Honolulu, Hawaiil 96813

Dear Mr. Paty:

Based on the recommendation of the Office of
Environmental Quality Control, I am pleased to accept the
Final Environmental Impact Statement for Sand Island Shore
Protection as satisfactory fulfillment of the requirements of
Chapter 343, Hawail Revised Statutes, and the Executive Order
of August 23, 1971. This environmental impact statement will
be a useful tool in the process of deciding whether the
action described therein should be allowed to proceed. My
acceptance of that statement is an affirmation of the
adequacy of that statement under the applicable laws, and
does not constitute an endorsement of the proposed action.

When you make your decision regarding the proposed
action itself, I hope vou will weigh carefully whether the
societal benefits justify the environmental impacts which
will likely occur. These impacts are adequately described in
the statement and, together with the comments made by the
reviewers, will provide you with a useful analysis of
alternatives to the proposed action.

With kindest regards,

S%ncexely,

&

JOHN WAIHEE

bceo: Hon. John €. Lewin
~Dr. Marvin T. Miura
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SUMMARY
PROPOSED PROJECT: Sand Island Shore Protection

PROPOSING AGENCY: Department of Land and Natural Resources
Division of Water and Land Development
Divisgion ¢f State Parks
State of Hawaii

PROJECT LOCATION: TMK: 1-5-41:62
Honolulu, Oahu, Hawaii

PROJECT DESCRIPTION:

The study area is located on Sand Island on the southern
coast of Oahu (Fig 2). Approximately 520 acres in area, Sand
Island shelters Honolulu Harbor from the open sea and is
connected to the Kapalama peninsula by a bascule bridge at its

western end.

The study site consists of approximately 4700 feet of
shoreline on the south side of the island adjacent to the State

park.

The study focused on the evaluation of shore erosion and
related problems at Sand Island State Park and their impacts upon
the overall environmental, cultural, and recreational resources
of the area. Alternative plans for protecting the shore from
further erosion were developed, and the costs, benefits, and
environmental impacts associated with implementing these plans

were evaluated.

Three plans were evaluated for the Sand 1Island Shore
Protection Study. These plans were Plan 1 -~ Riprap revetment,

Plan 2 - Offshore protective structures, and Plan 3 - Combination



of Revetment and Offshore protective structures.

Plan 3 is the tentative recommended alternative because of
its greater overall benefits. There is no nonstructural plan
that will fulfill the goals of the project. The project is
expected to have a beneficial impact on the environment in the
study area by eliminating erosion along that stretch of
shoreline, and by providing more rocky intertidal habitat for

benthic organisms.

There are no unresolved issues. There is compatibility with
land use plans and policies as shown in Table 2 (EIS-2,3). The
permits that have been filed are the Shoreline Management Area

permit and the Conservation District Use Application permit.

PURPOSE AND NEED FOR ACTION

The purpose of this study is to identify the cause and
extent of erosion on the south shoreline of Sand Island and to
determine the feasibility in providing protective measures at the
problem area. The study area begins at the southeast corner of
Sand Island next to the harbor entrance and terminates at the
Island’s southwest corner. Approximately 2000 feet of this
shoreline is unprotected against wave action because of the
partial or complete fajilure of the original revetment. The
resulting erosion of the shoreline is in a progressive stage and

is evident in the aerial photos in Figure 7.

The Sand Island area is the site of a variety of
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recreational opportunities. The nearshore waters around the
island are an attractive resource that provides an assortment of
recreational activities such as sailing and boating, water
skiing, sunbathing, fishing, limu (seaweed) gathering,
snorkeling, and swimming.

Due to the diversity of activities at the project location,

action is needed in order to prevent further erosion of the

shoreline.
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I.  INTRODUCTION

[,

A. PURPOSE

The purpose of this study is to identify the cause and extent of erosion
on the south shoreline of Sand Island, Qahu, Hawaii, and to determine
the feasibility and justification of Federal participation in providing
protective measures at the problem area.
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B. STUDY AUTHORITY

The Sand Island Shore Protection Study was initiated following a written
request, dated 9 September 1981, from the Chairman of the Board of Land
and Natural Resources, State of Hawaii.

The study and report were accomplished under the authority provided by
Section 103a of the River and Harbor Act of 1962, as amended, and in
accordance with the policies and procedures prescribed by the Chief of
Engineers.

C. STUDY AREA

1. State of Hawaii

The Hawaiian Isiands are centrally Tocated in the Pacific Ocean,
extending approximately 1,700 miles northwest to southeast from
about 155° to 179° W longtitude and 19° to 28° N latitude. The
7 eight major islands, seven of which are inhabited, form a 400-mile
i arc at the southeastern end of the archipelago (Figure 1).

Land area of the State totals 6,425 square miles. The Island of
Hawaii, the "Big Island" accounts for 4,037 square miles. The
remainder is divided among the Islands of Maui (728), Oahu (593),
Kauai (549), Molokai (261}, Lanai (139), Niihau {70}, Kahoolawe
(45), and the northwest leeward islands, all of which are small
islets, rock atolls, or exposed reefs (total of 3 square miles).

2. Qahu

Gahu is the third largest island in the State in terms of land area
and includes a total coastline of approximately 137 statute miles.
It serves as the center of business, government, social, cultural,
economic, and military activities for the State of Hawaii.
HonoTulu, the State capital, is located on the Island of Oahu,
approximately 2,400 miles southwest of the US Mainland.
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3. Sand Istand

The study area is located on Sand Island on the socuthern coast of
Oahu (Fig 2). Approximately 520 acres in area, Sand Island shelters
Honolulu Harbor from the open sea and is connected to the Kapalama
peninsula by a bascule bridge at its western end.

The study site consists of approximately 4,700 feet of shoreline on
the south side of the isiand adjacent to the State park.
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D. SCOPE OF THE STUDY

The study focused on the evaluation of shore erosion and related
problems at Sand Island State Park, Oahu, Hawaii, and their impacts
upon the overall environmental, cultural, and recreational resources of
the area. Alternative plans for protecting the shore from further
erosion were developed, and the costs, benefits, and environmental
impacts associated with implementing these plans were evaluated.

Studies conducted included archaeclogical-cultural site investigations,
hydrographic and topographic surveys, geologic, foundations and
materials investigations, fish and wildlife studies, oceanographic and
meteorological studies, engineering designs, economic evaluations and
environmental assessments.

A1l studies were conducted in sufficent depth and detail to define the
problem, to develop alternative plans for public review and comment,
and to evaluate those alternative plans for selection of a recommended
course of action.

E. STUDY PARTICIPANTS AND COORDINATION

The U.S. Army Corps of Engineers, Honolulu District, was responsible
for conducting and coordinating the overall study and preparing the
study report. Studies and investigations were performed with the
assistance of the State of Hawaii, Department of Land and Natural
Resources (DLNR), Division of State Parks, Outdoor Recreation and
Historic Sites, which initially requested the study, and serves as
iocal sponsor.

Governmental agencies (Federal, State, and local), community groups,
and private interests were contacted during the study to help identify
study concerns, to obtain pertinent study information, and to develop
and evaluate alternative plans. A list of those contacted and the
PubTlic Involvement program are presented in Appendix B.

F. REPORT PREPARATION

This Detailed Project Report {DPR) constitutes the project document for
construction approval for the Corps of Engineers small shore protection
projects. Construction plans and specifications can be initiated after
acceptance of the DPR by the Chief of Engineers, g

This document consists of a main report and a series of appendices. The
main report is a seif-contained document which describes the planning
process and includes the Environmental Impact Statement. The appendices
contain technical and detailed information and background data to
support the information contained in the main report.

Appendix A, Plan Formulation Criteria and Compliance Reports, contains
specific information regarding the study authority, legisiative
requirements, planning criteria and constraints, and local cooperation
reguirements that contribute to the plan formulation process of the
study. Aiso included in this appendix are the evaluation reports
required by Executive Order 11988 on Flood Plain Management, Sectian
404 of the {iean Water Act, and the Coastal Zone Management Act.

4
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Appendix B, Public Involvement, describes the public involvement program
and contains pertinent correspondence and public comments received
during the study and evaluation period,

Appendix C, Geology, Foundations and Materials, contains the analyses
and data relevant to the geoiogic, soils and Toundation design
assumptions.

Appendix D, Engineering and Cost Estimates, contains the engineering
analyses and data relevant to the design of the proposed shore
protection improvements. This appendix also provides cost estimates
for each alfernative.

Appendix £, Economic Evaluation, contains the economic background,
data, and analyses for determining the benefits associated with each
alternative plan.

Appendix F, Natural Resources, contains the Fish and Wildlife Service
Coordination” Act Report consultation with the National Marine Fisheries
Service.

G. PRIOR STUBIES

A reconnaissance report on shore protection at Sand Island was
completed by the Honolulu Engineer District in March 1982. The report
established the Federal interest in providing shore protection for the
study area and served as the basis of this DPR.

Another DPR and Envirommental Statement, completed in September 1978,
studied the feasihility of providing protection for the Sand Island
shoreline fronting Honolulu Harbor and the entrance channel. This DPR
recommended the construction of 2,500 feet of protective revetment.
Construction was completed in September 1980.



I1. PROBLEM IDENTIFICATION

A. PURPOSE

The purpose of Problem Identification is to further define the study
area and the problems to be addressed in the study. This incliudes
describing the base conditions, identifying public concerns, establish-
ing planning criteria, and analyzing the problems. Public concerns
which relate to water and related land resource problems are identified
and then refined based on national and local policies.

To help determine the resource managementl}/ problems the base
condition of the study area is first defined. The base condition
comprises the existing economic, social, and environmental character-
istics of the area, Future conditions are then projected and analyzed
to determine the "most probable future"2/ which would prevail over
the area without any changes to existing resource management plans.
This analysis describes the “"without condition" criterion. Planning
objectives3/ are then formulated based on the problems and needs of
the area related to the “without condition® criterion.

1/ "Resource management" involves the development, conservation,
enhancement, preservation, or maintenance of water and related land
resources to achieve the goals of society expressed nationally and

Tocally.

2/ "Most probable future" is the projection of basic demographic,
economic, social, and environmental parameters, which is used as
the basis for defining the "without condition" and the planning
objectives for a particular study.

3/ "Planning objectives" are the national, state, and local water and
related itand resource management needs {opportunities and problems)
specific to a given study area that can be addressed to enhance
National Economic Development or Environmentail Quality.

B. NATIONAL OBJECTIVES

The Principltes and Standards (P&S) for Planning Water and Related Land
Resources have traditionally defined the national objectives of national
economic development {NED) and environmental quality {(£Q}. These
national objectives guide the formulation and analysis of alternative
plans by the Corps of Engineers, Tennessee Valley Authority, Bureau of
Rectamation and Soil Conservation Service, Under P&S, the national
objectives of NED and EQ were evaluated on an equal basis. The new
Principles and Guidelines (P&G), which replacea the P&S, now seek to
further one specific objective, the promotion of national economic
development:

ey
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"The Fedgeral objective of water and related land resources planning
is to contribute to national economic development consistent with
protecting the Nation's environment pursuant to National environment
statutes, applicable executive orders, and other Federal planning
requirements.,

"Contributions to national economic development are achieved by
increasing the net value of the national output of goods and
services, expressed in monetary units.” 1

Although EQ is no Tonger a specific national objective within the
new P&G, the P&G in no way repeals any of the existing environmental
statutes, nor does it diminish their applicability. Mitigation of
adverse effects must continue to be incorporated in the formulation
process, and environmental quality considerations must continue to
be an integral compeonent of a comprehensive planning process.

C. PROFILE OF EXISTING BASE CONDITIONS

The social, physical, ervironmental and economic characteristics are
briefly described to provide the reader with the general background of
the study area. More detailed and specific descriptions are provided
in the appendices.

1. History and Culture

As Sand Island is mainly reclaimed land, there is very low
probability of prehistoric archaealogical sites being located by
the planned activities. At present there are no State or National
registered sites of historic or prehistoric significance here.

The 38-acre “Quarantine Island" built from 1904-1906 was the site
of the immigrant processing facility early in the century. This
now central portion of Sand Island served as Hawaii's main World
war I internment camp for Japanese “detainees." Reclaimed land
nearer to the harbor and entrance was the site for military defense
works constructed in the 1940's. Several structures remain and
have been incorporated into the present Sand Island State Park.

2. Physical Setting

a. Topography ang Physical Features. Sand Island was created
by deposition of material from adjacent dredging first in
Honolulu Harbor and Tater in Keehi Lagoon on a shallow reef and
sand Dbar offshore of the harbor. The present island is
relatively flat rising from sea level to an elevation of about
8 feet, with occasional small knolls and berms slightly higher.

1/ Ecoromic and Environmental Principle and Guidelines for Water and
Related Land Resources Implementation Studies. Water Resources
Council, September 9, 19827.



b. Climate. The climate of the Sand Island area is typical of
the teeward coastal lowlands of Qahu., The area is characterized
by abundant sunshine, predominant trade winds (most persistent
through the summer months, May through September), equable
temperatures, moderate humidity, and the infrequency of severe
storms.

Northeasterly trade winds predominate 65 percent of the year
with monthly mean velocities ranging from 8 to 24 miles per
hour. Wind conditions for the remainder of the year are
illustrated by a wind diagram (Figure 3).

Rainfall is relatively low, averaging 20 to 25 inches a year.
Considerable variation from month to month is not unusual,
especially during the cooler seascon when major storms provide
much of the rain,

The difference in mean temperature varies only 7 degrees
Farenheit (based on the 1941-1970 period) between the warmest
months (August and September) and the coolest months {January
and February) of the year. 0Daily maximums run from the high
70's in winter to the mid 80's in summer, and daily minimums
from the mid 60's to low 70's, respectively.

c. Oceangraphic Features. The location of Sand Island makes
it highly susceptible to wave attack from the southerly
direction with wave heights up to 15 feet. It is also
vulnerable to tsunamis {seismic seawaves) which can cause
appreciable runup or vertical water rise. The tidal data shown
below were obtained from the US Coast and Geodetic Survey and
are referenced to mean lower low water (MLLW).

Honolulu Harbor*

Level Gage Height in Feet
Highest tide observed 3.50
Mean higher high water 1.90
Mean high water 1.40
Mean tide level 0.80
Mean Tow water 6.20
Mean Tower low water 0.00
Lowest tide observed -1.30

*Measurement period from 1941 - 1959

d. Geology and Soils. The Honolulu Harbor complex is located
within the narrow coastal plain, about two miles wide, along
Oahu's southcentral coast. The coastal plain ranges in
elevation from 0 to 10 feet above sea level and is primarily
composed of relic coral reef rocks deposited during prehistoric
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(Pleistocene) time when the sea level was higher and is
overlain by more recent ferrestrial alluvium, Coral reefs
surround most of (ahu, extending seaward from the shoreline to
form a submarine shelf., The top of the coral reef at the
harbor entrance, prior to harbor dredging and filling, stood at
6 to 8§ feet below the water surface. L

Sand Island is located at the seaward edge of the coastal plain,
Basement rock in the area is Koclau basalt, overlain by a reef
flat. :

Surface and substrata soils of Sand island consist of fiil
material from port dredging operations. The fill material is
characterized by silty sand and coral gravel, which has high
porosity and permeability. The conditions of the landfill vary
due to the incremental formation of Sand Island. On the older
sections some topsoil has evolved or accumulated from dumping
activity and is sustaining vegetation., Topsoil has been placed
on the State Park grounds for Tandscaping purposes.

oA
R

Environmental Setting

i
s
£

a. Terrestrial Biota. The terrestrial portion of the study
area 1s primarily developed park land, with some undeveloped
tand which is planned for additional park development, The
vegetation consists of lawn grasses, common trees, shrubs and
weeds. There are no exceptional trees nor other unigue
vegetation in the area.

The fauna on Sand Island is composed of common exotic birds and
introduced mammals, and common small reptiles., There are ng
terrestrial endangered or threatened species in the study

area.

b. Marine Biota. The ocean portion of the study area is

relatively depauperate. Sixteen species of fish, four species "
of coral and severail species of echincderms and algae are common e
but not abundant.

The "tide pools" which have developed in the eroded area behind
the existing breakwater provide sheltered habitat for small
Juvenile fish, especially surgeon fish and goat fish.

Economic Characteristics

a. Economic Base, Hawaii is a prosperous state with a growing
population and economy. Between 1950 and 1980, the total
resident population increaseg over 93 percent from 498,000 to
965,000. During The same period, the gross State product
increased from $900 million to over $11.5 biliion. The three
targest contributors to the State's economy are tourism,
defense expenditures, and agriculture, the bulk of the last
activity being in the production of sugar and pineapple. The

10
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most rapid growth during the last several years has been in the
tourist industry, which in 1970 became the State's leading
export industry. Tourist arrivals totaled 1,520,000 in 1970
and 3,650,000 in 1980. Tourist expenditures were approximately
$600 million in 1970 and increased to $3.0 billion in 1980, an
increase of about 500 percent. This is compared to an increase
of slightly over 200 percent for defense spending during this
same period. Growth of the tourist industry, together with the
State economy in general, is expected to continue.l/
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The Island of Oahu with the major part of the State's population
has led the region's economic surge. Oahu, the center of the
major military establishment in the State, also has a consider-
able agricultural and food processing industry as well as the

£ State's largest tourist destination area at Waikiki Beach.

£ These, together with Federal civilian employment, are the basic
industries of the Oahu economy.

b. Population. The State of Hawaii's resident population has
grown from 154,000 in year 1900, to 633,000 in 1960, 770,000 in
1970, and to 965,000 in 1980. This population is relatively
young and racially diversified. Migration has been a major
factor in rapid growth. Between 1970 and 1980, there was a net
in-migration (excluding military personnel) of 101,000,
accounting for 54 percent of the total civilian population
growth. The resident population of the island of QOahu in 1980
was 763,000, with an estimated 365,000 living in the Honolulu
. District.2/ This reflects a population density of 1,290

i persons per square mile for the island, and 4,510 persons per
e square mile for the Honolulu District.

Population projections prepared by the State Department of
Planning and Economic Development point to continued growth and
are summarized in Table 1.

b C. Access and Utilities. A1l activities on Sand Island are

= served primarily by Nimitz Highway (State Highway 92) which

_runs paraliel to the inland shore of Honolulu Harbor and offers
from six to eight lanes of divided highway.

[
B
£t
g
158

£l 1/ State of Hawaii Department of Planning and Economic Development;
Data Book 1982; Honolulu, Hawaii; November 1982,

2/ 1bid.
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Table 1. -- POPULATION PROJECTIONS: 1975 TO 2000

(Excerpt from DATA BOOK 1982, State of Hawaii,
Department of Planning and Economic Development;
November 1982, page 35.)

De facto pepulation 1/ Resident population 2/
Age
Under | 65 years

State State 15 and
Year total Oahu total Oahu |} years over
1975 3/ ... 941 .3 752.7 884.0 1 714.3 | 213.8 54 .6
1980 4/ ....|1,052.4 §21.9 965.0 | 762.9 | 226.0 76.2
1985 ..ee..|1,133.3 866.0 1,020.9 1 803.8 | 231.3 93.7
1990 .......1},229.8 917.6 1,091.5 | B45.0 | 246.4 111.7
1995 .......11,325.0 565.7 1,163.8 | 885.8 | 261.2 127 .4
2000 cavesssf1,395.3 996.2 1,225.9 | 9%7.4 | 273.2 142.0

absent.

1/ Including visitors present but excluding residents temporarily

annual averages.
2/ Including armed forces stationed or homeported in Hawaii and
their dependents living in Hawaii but excluding visitors present.

3/ Estimated.
4/ Census data (except de facto population, which is estimated).
Hawaii State Department of Planning and Economic
Development, Preliminary Intercensal Population Estimates, 1970-1980
(Statistical Report 147, July 9, 1981), tables 2 and 3 and underlying
data; Revised Population and Economic Projections, 1975-2000 (March 1,
1978, pp. 4=5; and De Facto Population Projections for Counties,

1978-2000 (Statistical Memorandum 79-3, April 26, 1979).

Source:

The estimates of visitors present and residents absent are
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Access to Sand Island is limited to the Sand Island Access Road
and a two-lane, 250-foot-long bascule bridge which spans the
Kalihi entrance channel. Plans for an ultimate four-lane
parkway on Sand Island to accommodate the anticipated traffic
increases due to the expanded container yard facilities and the
State park development are being considered by the State DLNR.
Plans are also being developed by the State of Hawaii, Depart-
ment of Transporation to add a second bridge alongside the
bascule bridge. Sand Island State park is presently served by
the two-lane asphaltic concrete road which extends the length
of Sand Island.

e

o]

The Honolulu Harbor area, including Sand Island, is adequately
serviced by power, water, telephone, and health and safety
facilities. _

]
RN

d. Land Use. Table 2 shows a breakdown of land ownership uses
. for the State of Hawaii and the City and County of Honolulu

(Oahu). Both categories show unused open space and agriculture

as the largest categories. Recreation space on Qahu comprised

only 1.7% of the total, whereas the State had 6.9% of its land
. use in recreation.

e
B
T
fee

TABLE 2. LAND USE 1/

?‘ (Acres)
&l
State of Hawaii Qahu

£ Land Use Acres Percent Acres Percent

All Uses 2/ 4,045,343 100.0 373,006 100.0

% Residential 66,527 1.6 27,702 7.4

! Manuf acturing 3,836 0.09 1,503 0.40

Mfg. Services 11,623 0.27 2.805 0.75
Commercial 2,390 0.06 1,563 0.42
Services 122,854 3.0 52,669 14,1
Social & Cultural 7,821 0.19 4,135 1.1
Recreation 280,481 6.9 6,322 1.7
{Improved Recreation) (5,185%) {0.13) (2,748} (0.74)
Agricuiture 1,346,704 33.3 75,096 201

. Transpertation 6,120 0.15 1,763 0.47

o Unused Open Space 2,197,587 54.3 199,448 53.5

i/ Totals may not add due to rounding.
2/ Excludes public streets and nighways.

Source: The State of Hawaii Data Book, 1982, Hawaii State Department
of Planning and tconomic Development,
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Present use of Sand Island includes harbor and maritime
industries, light industrial activities, a sewage treatment
facility, and recreation. Recreation facilities are located
within 140 acres designated as park lands, and operated by the
State Parks Division, DLNR. The park is being developed
incrementally as funding permits.

In addition, another 70 acres have been set aside by the State

in a land bank, with its eventual use to be determined at such

time when the needs of maritime and recreational activities are
hetter defined.

5. Recreational Resources

Among its muitiple uses the Sand Island area is the site of a
variety of recreational opportunities. The nearshore waters around
the island are an attractive resource that provides an asscrtment
of recreational activities such as sailing and boating, water

. $kiing, sunbathing, fishing, limu (seaweed) gathering, snorkeling,

and swimming.

Two unigue resources in the study area are the tide pools that have
developed along 600-700 feet of the shoreline behind the existing
revetment and the surf zone offshore of the sand beach, Both are
sensitive to any structural changes in the shoreline and will
require assessments of possible negative impacts.

The State of Hawati, in June 1973 released Sand Island State Park,
Final Report 1/ to serve as the Master Plan to gquide in the

proper development of the onshore areas adjacent te these
water-recreational resources (Figure 4). Approximately 140 acres
is under the jurisdiction and administration of the DLNR, Division
of State Parks, Outdoor Recreation and Historic Sites.

The Master Plan established three general park themes compatible
with the existing resources: {1) Boat park along the Keehi Lagoon
shore; (2) beach park along the ccean shore, which includes the
study area; (3) passive park along the harbor shore.

The first phase of development, which was completed in Gctober
1976, includes approximately 13 acres of passive recreation area
along the harbor shoreline on the southeastern end of Sand Island.
The second and third phases, nearly completed now, developed
camping, picnic and tield areas, and water-oriented or beacn park
facilities along the ocean snoreline of Sand [sland. The final
phase, which is to establish the boat park along Keehi Lagoon will
probably occur within 2-4 years pending availability of funas.

Prepared by Aotani & (ka Architects, Inc., for the Department of
Land and Natural Resources, [Oivision of State Parks, OQutdoor
Recreation and Historic Sites.
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Sand Island State Park has already established itself as a major
regional recreation center judging by the count of users tabulated
by the Division of State Parks:

TABLE 3. SAND ISLAND STATE PARK VISITOR COUNT

Developed Acreage Visits

Year Ending Improved In Use  (1000) Remarks
June 30, 1976 13 0 0 Phase [ developed.
June 30, 1977 13 13 165 Phase [ developed.
June 30, 1878 43 13 224 Phase I developed.
June 30, 1979 43 43 285 Phase [ deveioped.
June 30, 1980 43 43 174 Park closed most of year

because of construction.

June 30, 1981 66 43 238 Phase III incr 1 developed.
Park closed most of the year
pecause of construction.

June 30, 1982 83 43 651 Phase | & II open to public.
Phase III incr 2 developed.

D. FUTURE {WITHOUT PROJECT) CONDITIONS 1/

Future plans for the development of the Honolulu Harbor area are guided
by the "1995 Master Plan for Honolulu Harbor." This plan was developed
by the Multi-Modal Task Force in 1976 as a policy statement for the
growth, improvement, reorganization and consolidation of land usage at
Hononlulu Harbor (Figure 5). This Master Plan takes into consideration
the various interests of governmental agencies, private industry, and
community organizations. The development of Sand Island State Park is
an integral part of the Master Plan. This document has been approved
as the long-range plian for Honolulu Harbor by Governor George R.

Ariyoshi, April 23, 1976.

The Downtown Improvement Association (DIA) has produced a Waterfront
Design concept of Honolulu Harbor which places emphasis on redevelop-
ment of the Downtown Waterfront to become not oniy a functional and
attractive maritime center, but also a “people-pieasing” place. One of
its proposals calls for linking the downtown area to Sand Island State
Park via shuttle ferries.

1/ The without-project condition is the most likely condition expected
to exist over the planning period in the absence of a plan,
including any known change in law or public policy (P&S §713.805}.
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The study area is located on Sand Island State Park, which is about 75%
developed at this time. This park is expected to play an increasingly
important role in providing shoreline access and ocean related recrea-
tional opportunities for the Island of Oahu, and the residents of west
Honolulu in particular. Shoreline access has become a significant
problem for the residents of the Honolulu metropolitan area. It is not
likely that the park use of the study area will be changed to any other
uses in the foreseeable future,

If no Federal action is taken to provide adequate shore protection,

Sand Island State Park will continue to experience erosion, The extent
to which erosion will continue to progress inland cannot be predicted
precisely, but because Sand Island is a man-made island consisting of
dredged material from Honolulu Harbor, it is doubtful that the shoreline
will reach a stabilized condition without any artificial protection.
This loss of land will continue to be a threat to the park and all its
improvements, such as, comfort stations, pavilions, showers, observation
towers, paved roads and parking, utilities and landscaping.

S

AR

£. PROBLEMS AND NEEDS

1. Historical Development

ST
O

The first seawalls appeared on Sand Island, then known as

Quarantine Island, in 1906 when the Honolulu Harbor entrance

channel was deepened to 35 feet and widened to 400 feet by the Army

Corps of Engineers, under the Congressional Authorization for

improvement of Honolulu Harbor (River and Harbor Act of 3 March

1905). A 3-foot-high reinforced concrete seawall was constructed

around Quarantine island in 1906, when it was developed to an oval

shape of approximately 38 acres utilizing the dredged material from '
the harbor entrance improvements (see Figure 6). An L-shaped 2
temporary seawall was also constructed during the same year along g%
the entrance channel and inner harbor areas to retain and protect

the approximately 24 acres of reclaimed land (named Sand Island by

1908) developed between the harbor entrance channel and Guarantine

Isiand.

In 1907, dredged material from the inner harbor was placed on and
around the reclaimed land described previously, and the temporary
seawall was repiaced by a permanent U-shaped rubblemound seawall,
2,500 feet in length. The "new" rubblemound seawall was extended P
600 feet along the southern end, 1,300 feet along the harbor i,
entrance channel, and 600 feet along the inner harbor side of the

reclaimed land. Dredging of the inner harbor by the Corps of

Engineers occurred under the River and Harbor act of 3 March 1905,

which also authorized deepening of the harbor to 35 feet and

widening to a general width of 1,200 feet. At this point, Sand

Island consisted of approximately 32 acres of 7-foot high roughly

rectangular land, and approximately 24 acres of irregulariy-shaped

low reclaimed land (total 56 acres). A U.S5.G6.S. monument, known as

South Base, was established near the eastern shoreline of Sand

Island in 1907.

18
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Dredged material from what is now Kapalama Basin was placed in the
area between Quarantine Isltand and Sand Island and by 1927, these
two small islands were land-connected and from then on have been
singularly referred to as Sand Island. Both private interests and
the territorial government were responsible for the dredging
operations.

The seawall constructea in 1907 remained around Sand Island until
1934 when the Corps of Engineers removed a major portion of it for
harbor expansion which included removal of a 300-foot wide strip of
Sand Island, to provide a smoother turning radius for large vessels.
After widening was completed, a 3,400-foot long stone revetment
having a one-horizontal to one-vertical slope was constructed io
protect the new shoreline. This stone revetment was tied into the
original 1907 seawall at the South Base location and terminated
within the present U.S. C{opast Guard property.

After 1934, the Corps of Engineers' harbor widening and fand
reclamation activities occurred primarily in the western portion of
Honolulu Harbor, including the western shores of Sand Island. Sand
Island attained its present shoreline configuration by the
mid-1940"'s.,

2. Problem Description.

The 4,700 feet of shoreline within the study area begins at the
southeast corner of Sand Island next to the harbor entrance and
terminates at the Island's southwest corner. Approximately

2,000 feet of this shoreline is unprotected against wave action
because of the partial or complete failure of the original
revetment. The resulting erosion of the shoreline is in a
progressive stage and is evident in tne aerial photos in Figure 7.

For convenience of discussion, the study area can be divided into

5 reaches as shown in Figure 8. Reach 1 consist of 500 feet of the
original stone seawall construction in 1907. Tnis reach appears
generally stable. However, the structure is over-topped regularly.
Coral rubblie anc small boulders are scattered over the backshore
area and scour damage is evident (see Photo No. 1-3).

Reach 7 consists of 1,000 feet of the original structure constructed
in 1934. The structure is presently freestanding and consists of
boulders placed in a roughly trapezoidal configuration. Large waves
regularly overtop the structure, which has resulted in scouring and
loss of fill material through the voids between the boulders.
Numerous breaches in the structure permit continued erosion of tne
shore. Debris tossed landward of the structure during storms
collect along the shore and create a nuisance and hazard to park
gsers. The structure currently functions as a breakwater and is
situated approximately 20 to 40 feet seaward of the eroded shore
(Photo No. 4-71}.

This erosion action has createg a unigue situation along this reach
of the shoreline--the area shoreward of the structure is now func-
tioning as a tidepool resource with partial protection provided by
the original revetment.

20
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Various stages of erosion along Reach 1

.

Photo No.!l

Photo No.

Photo No.

2

3



The plan shows Sand Island State Park serving primarily the
recreational needs of planning area 21 (Honolulu District) and
29 {Aiea-Pearl City). Most of the coastline in the vicinity of
Sand Island is not accessible to the public because of the
commitment of shoreline areas for the Pear] Harbor Naval Base,
Hickam Air Force Base, Honolulu Internationai Airport, and
Honolulu Harbor. The 1980 inventory of beach acreage available
to the 282,000 residents of planning areas 21, 24 and 29
totalled 61.8 acres, a ratio of 0.2 acres per 1,000 persons,
one of the lowest in the State.

The needs for recreation are reflected in Table 4 compiled by
the Division of State Parks and revised following input by the
community at public workshops. It indicates that demand for
coastal recreation activities in planning areas 21 and 29 is
not being met by existing facilities. It therefore becomes
crucial to eliminate or substantially reduce the erosion
problem at Sand Island State Park.

The numerical codes shown in the table on Revised Recreation
Activity Needs indicate the action taken regarding the ranking.
Codes 1 to 6 indicate that the rank has been revised and codes 7 to
9 indicate that there have been no revisions. The numerical codes
are explained below.

Code 1 indicates that the need ranking has been revised to a higher
Teve] based on statements of: lack of or inadequate facilities
(including support facilities); lack of or inadeguate programs;

lack of or inadequate acecess to resource or facility; conflict with
other uses which might be hazardous; physical features which are
dangerous to recreation; game and fish resources which have been
depleted or adversely affected; coastal and inland resource features
which have been polluted or adversely affected; and lack of
information on the availability of programs and facilities.

Code 2 indicates that the need ranking has been revised to a higher
need based on statements of crowded conditions, incluging seasonal

peaks.

Code 3 indicates that the need ranking has been revised to a higher
need based on statements of: poor maintenance of facilities,
including upkeep and security; and reguiations and other management
practices which inhibit increased participation,

Code 4 indicates that the need ranking has been revised to a higher
need based solely on community response because no participation
was noted in the survey data.

Code 5 indicates that the need ranking has been revised to a higher
need based on the response but not included in the County {or
regional) summary because the revision was based on a site specific
observations.

Code 6 indicates that the need ranking has been revised to a lower
need Fased on statements of the prohibitive costs of facilities.
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TABLE 4,

Activity
Hiking
Hunting

Camping at an Inland
Park

GoTf

Biving

Surfing

Cance Paddling
Fishing

Swimming/Sunbathing
at a Beach Park

Picnicking at a
8each Park

Camping at a
Beach Park

Boating from Boat
faunch Ramps

Beating from Slips
and Moorages

Active Games
o Field Games
o Court Games
Tennis

Swimming/Sunbathing
at a Pool

Walking
Jogging

Picnicking at an
Inland Park

Attending Outdoor
fventsg

Bicycling

Motorcyling

Others

REVISED HECREATION ACTIVITY NEEDS:

— Y980
Revised Need Ranking
(G0 22 T a5 9% 21 28 (29)
e —
=z = -
ped - o
& v o] Eand
5 3 2 = " e
7S _ £ 4 g & i
e 8.228 55 ¢
= g 2 5 3 5 g &
—d i é k- = ol = i
[ov) =L e o | it e w =%
5 ¥ £ 5 2 8 B g =% 4
M HS *8 M3 LB L4 M6 MO L9 L8
L L6 L4 *e (4 L4 L4 L9 +9 L4
MOL8 %8 HS HB L6 H5 %3  *9 La
HOHE8 *8 HO H8 M6 L5 HS L9 M8
MOOM7 Ml L9 M7 L8 HA L9 HG M
MOOM7 OHL Y0 M7 M8 HS MG MO M
H O OHl L4 *9 H1 M4 Hl %3 «9 4
HOED w7ove W W W M mg (::)
hoG) W% w7 W KT M9 L9 ()
i C::) H7 *9 W7 RS H1 L9 L9 QED
e HI %9 HA H8 H7 H9  Ho
H W7 HS L9 H? H8 H1 LS HY WY
M L8 HE *9 K8 M1 L5 L9 L9 *8
HOL5 MO L9 L9 LG L9 HG HY 19
K Kl H7 MO H1 W7 HZ HY H3 7
KoOHL OH L9 HI Wl K] WO L9 7
M oWl M6 HO K7 M3 H1 MO LS W7
HOOLB R7 MO HE L6 H7 HO L9 HB
E K7 L6 MO M7 HB M7 HS MY HB
KoOHI M7 MG W7 M7 N1 M9 Mg HB
MMl %8 %G H1 M3 %3 L9 HS  HI
MoKl L4 L9 LB M8 L8 L9 Mg Ma
MOOHL K7 HS H M6 M1 MO MO 3
L7 L7 L% L8 18 Hl L9 10 8
M LS %3 MO MG L9 %3 Mg M3 MO

* Insufficient data/no supply/no demand.
L= Low K= Madium

H= High
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Code 7 indicates that the need ranking has not been revised because (
the community rank is the same as the projected need. P

Code 8 indicates that the need ranking has not been revised because
the workshop vote did not identify a majority position or because
no reasons were given to support a revision in ranking.

Code 8 indicates that the need ranking has not been revised because £
no respondents were available from the planning area at that b
workshop, Oor no responses were given. .

b. Aesthetics. Much of the shoreline of the park within the :
study area is presently in very poor condition. The unpieasant i
visual impact is a combination of the deteriorating revetment,
areas of severe ergsion, and the remnants of World War 11
concrete rubble and debris.

Restoration of the existing degraded shoreline of the study
area will greatly improve the overall appearance and aesthetic

quality of the park.

F. PLANNING OBJECTIVES

Based on the analyses of social, economic, and environmental aspects of
the study area, the identification of problems and needs; and the
concerns and wishes of the public and local sponsor, the following f
planning cbjectives have been developed to guide the formulation and ‘
evaluation of alternative plans of improvement for shore erosion

problems within the study area, consistent with the Federal NED

objective.

1. Eliminate or substantially reduce shoreline erosion within the b
study area. %g

2. Protect and enhance recreational activities and educational
opportunities along the shoreline,

3. Preserve and enhance the visuai/aesthetic gualities of the park
and shoreline.

4. Protect anc¢ enhance the water quality and fish and wildlife
resources of the study area.

30
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III. FORMULATION OF PRELIMINARY PLANS

A. GENERAL

Tnis section of the report is directed toward the development and
evaluation of alternative measures to resolve the problems and needs of
the study area and to fulfiil the planning objectives defined in the
previous section, A preliminary screening of possible solutions will
eliminate obviously inappropriate pians. Those considered to be most
feasible will be carried into detailed planning and design. Detailed
analyses will involve the examination of the environmental impacts,
technical adequacy, economic efficiency and social acceptability of
alternative plans within the framework of national and local planning
objectives,

The formulation and evaluation of the alternative measures were based
on the Water Resources Council's Principles and Guidelines, statutory
and regulatory requirements of the Federal Government, and related
Corps of Engineers regulations.

B. POSSIBLE MANAGEMENT MEASURES

In accordance with Corps of Engineers' planning policies and regula-
tions, various types of management measures must be examined for
applicability and feasibility, depending on the study area and

problem. They may also be used in a combination of ways to complement
each other. Local desires may also dictate the possible utilization of
various measures as one measure may be more desirable by one community
or individual homeowner. Management measures are usually classified as
either nonstructural or structural and are identified and described in
this section.

1. Nonsiructural Measures

In accordance with Corps of Engineers planning policies and
regulations, nonstructural measures must be examined for
applicability and feasibility.

a. Vegetative Stabilization. Planting vegetation along the
eroding shoreline may reduce the rate of erosion within the
study area. The type of vegetation selected must be capable of
adapting to the low rainfall and wave exposure of the study
area.

b. Shoreline Management. Shoreline management at Sand Isiang
State Park would 1nvolve planning for shoreline uses which would
be compatible with the recognized erosion risk. Open-space
park use is considered compatible with such recognized risk;
nowever under shoreline management, a setback zone would be
established along the shoreline, in which no damageable
structures would be constructed. A1l future damageabie
structures would be confined to interior areas where erpsion
would not threaten them, Existing facilities within the
recognized setback zone would be reconstructed to withstand
erosion or relocated to the interior area.
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Structural Measures (Figure 9)

a. Bulkhead. A bulkhead is a structure which retains or
prevents sliding of land and protects land against erosion
damages. Precast concrete sheet pile, steel sheet pile, or -
timber pile can be installed in an upright positicon atong the
shoreline and held in that position by tie-rods anchored to
concrete blocks buried in the iniand area.

b. Seawall. A seawall is a structure separating land and
water areas, primarily designed to prevent erosion and other e
damages caused by wave action. Seawalls are similar to the
gravity retaining walls used on dry land. The stability of a
seawal! against wave and earth forces depends on its massive
weight. The facing is generally vertical or a steep slope.

:
4
5.

c. Revetment. A revetmeni is a facing of stone, concrete
blocks, sandbags, or other materials, built to protect a scarp,
embankment, or shore structure against erosion caused by wave
action. Revetments can be permeable or nonpermeable depending
on the choice of materials.

d. Offshore Breakwater. An offshore breakwater is a structure
dessgned to protect an area from wave action. This structure
is usually constructed to intercept the movement of littoral
material by dissipating the wave forces that would normally move
it. In the same manner, an offshore breakwater can provide
shoreline protection by dissipating wave energy that would
normally strike the shore and cause erosion. U(ffshore break-
waters may be built as low profile structures, or to a height
sufficient to prevent overtopping under design wave conditions,
depending on the degree of protecion desired. They can be
continucus for long distances or segmented with passages
between to allow exchange of water, and are generally of
rubbiemound construction.
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. PRELIMINARY SCREENING

Management measures are further considerea nere. Viability and
applicability of each measure to the problems and needs of the study
area are discussed and evaiuated on the basis of the technical,
economic, environmental, and social criteria defined in this section of
the report, and the planning cobjectives defined in the previous
section. An evaluation matrix has been prepared to facilitate the
preliminary screening process and shows the relationship of each
alternative measure to the four planning objectives developed for tnis
study (Table 5).

Public input to this preliminary screening process came from the Kalihi-
Palama Community Council. At its October 4, 1982 meeting, tihe Council
indicated that it would prefer an ungrouted rock structure, as opposed
to concrete. The members also expressed a desire to see the tide pools
preserved,

1. Homstructural Measures.

a. Vegetative Stabilization. In order to successfully
implement this measure, the shoreline would have to be
specially prepared for seeding or planting. The type of
vegetation planted or seeded would have to be tolerant of
recurring salt water inundation, and be able to quickly develop
a sufficient amount of root Diomass to resist erosive and
physical damage due to wave action, and human foot traffic. In
addition, the vegetatinn must be suited to the low rainfall
conditions of Sang Island. This measure is not considered an
acceptable alternative partially because of the difficuities
associated witn successfully establishing a fully developed
root system. More importantly, vegetatively barriers are not
capable of protecting the shore from anticipated over-topping
waves and can only be considered a partial solution or a
measure to be used in conjunction with other measures.

t. Shoreline Mahagement. This alternative does not prevent
erosion nor does it substantially meet any of the other

planning objectives established for this study. Establishment
of the erosion setback area would also be very difficult due to
the problems associated with estimating the future configuration
or width of erosion area. It is likely that liberal amounts of
land would have to be set aside to allow for the uncertainty of
estimating the limits of erosion-prone areas. Since the erosion
would not be reduced, existing facilities and structures located
within this setback zone may be damaged or lost unless
reconstructed or relocated inland. ©Discussions with State

Parks representatives indicate that this aiternative would not
be compatible with their plans to maximize recreational
opportunities on Sand Island., It also precludes the accrual of
additional benefits for the *with-project” condition.

Therefore, implementation of shoreline setback would not be a
feasinle or acceptable alternative to those most concerned

about the recreational opportunities and resources of Sand
Island.
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Structural Measures,

a. Bulkhead. A bulkhead would retain the greatest area of
usable lang for Sand Istand State Park since its vertical
configuration would require very little space for installation.
However, this alternative has certain significant disadvantages,
which do not conform with planning objectives and evaluative
criteria.

Because of its vertical face, a bulkhead along the shoreline
would present safety hazards to park users and greatly diminisnh
the recreational resource capability of the shoreline by
further impeding access to the land-water interface. Its high
reflectivity of waves would also adversely affect the offshore
surfing areas. The cost of a bulkhead is very high compared to
a gravity seawall or a stone revetment, primarily due to the
extensive concrete "deadman® anchoring system. Visually, a
bulkhead's impact on Sand Island State Park would be less than
appealing.

n the basis of the high cost of construction and the
large-scale impact on the park's shoreline, as expressed by the
Kalihi-Palama Community Council, this alternative was not
considered as a viable alternative for further detailed
evaluation,

b. Seawall, The vertical configuration of a seawall allows
maximum use of land areas for Sand Island State Park, and a
cement-rubble-masonry {CRM) seawall would be more aesthetically
nleasing than a solid concrete structure. However, like the
bulkheaa, a seawall would present safety hazards to park users,
have little wave energy dissipation capabitity, virtually
eliminate the recreational resources of the shoreline, and
disrupt the offshore surfing zone with reflected waves.

Because of these factors, the seawall alternative was not o
considered for further evaluation.

c. Revetment. Althougnh the sloping face of a revetment
requires a certain amount of usable land area from the park, it
appears to be relatively compatible with the planning objectives
of this study. A permeable stone structure nas excellent
capacity for dissipating wave energy and has wilalife enhance-~
ment values in providing a marine habitat and refuge for smali
fish, Its visual impact is not gquite as severe, and its cost
not as high, as a seawall or a bulkhead.

The revetment alternative appears to be a workable solution and
will be considered for further study with appropriate effort to
mitigate any negative impacts.
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d. Offshore Breakwater., Offshore breakwaters appear to be
also well-suited for this area. The nature of the construction
materials and design creates an efficient wave energy absorber
with a very small reflection coefficient. This alternative
would also create a sheltered swimming area, and not interfere
with the existing tide pools. Like the revetment, a permeabie
stone structure would also create a marine nabitat for smail
fish, moliusks, and crustaceans.

Although more costly to install than revetments, offshore
breakwaters will be considered for further study as a viable
alternative.



1V. DEVELOPMENT OF DETAILED PLANS

A. GENERAL }

This section of the report is directed toward the development of o
detailed design and evaluation for analyzing specific plans and confiqu- b
rations. The formulation of design plans was guided by specific il
technical, economic and environmental criteria which are documented in

the supporting appendices, and the four specific planning objectives,

or desired outputs, that were developed to further the Federal

objective of National Economic Development. These four objectives are

reiterated here:

1. To eliminate or substantially reduce shoreline erosion at the
study area.

2. To protect and enhance recreational activities and educational
opportunities along the shoreline.

3. To preserve and enhance the visual and aesthetic qualities of
the park and shoreline.

4. To protect and enhance the water quality and fish and wildlife
resources of the study area.

Planning guidance was also provided by special interest groups, the
local sponsor and the general public via meet ings, workshops and
correspondences. Appendix B provides a detailed account of these

inputs to the planning process.

Rased upon the preliminary evaluation and screening, three alternative
plans were considered the most feasible at this stage and are developed
in greater detail in this section.

B. DESIGN CONSIDERATIONS

Subsurface investigations were conducted along the shoreline of the b
study area. These included onshore drilling for core samples, sieve ’
analyses of the materials, stability analyses and visual ghservation
and hand-pick probing of the offshore conditicons by the FM&S scuba dive
team. These investigations guided in the design and layout of the
structural measures. A1l data, design assumptions and conclusions
drawn from these investigations are provided in Appendix C.

Hydraulic design of the structures were quided by the US Army Coastal
Engineering Research Centers Shore Protection Manual., Analyses,

computations and conclusions are provided in Appendix D.

The hydraulic analyses and computations show that runup elevations for
the offshore breakwater and revetment can be expected to reach 14.6
feet and 17.6 feet, respectively. However, to realize cost savings for
the project and to lessen the visual impacts associated with those
heights, the crest elevations for both structures were reduced to 8.0
feet {MLLW).

An existing 66-inch sewage force main line from the Ala Moana Pump
Station crosses under the Honolulu Harbor entrance channel and enters
Sand Island near the eastern limit of the study area. Since it lies
approximately 28 feet below sea level at this location, it will not be
affected by construction activities near the surface.
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C. ALTERNATIVE PLAN T1: REVETMENT

The revetment as an alternative was briefly described in tne previocus
section and was determined to merit further consideration.

This alternative requires the construction of 1,950 feet of stone
revetment from the southeast corner of Sand Islang to the sand beach
(Figure 10). The proposed structure will follow the existing eroded
shereline of the study area.

The first 500 feet of the existing revetment, identified as Reacn 1,
though damaged from overtopping waves, appears stable below the ocean
water surface level with armor stones ranging from two tu three tons.
Unshore porings down to depths of 30 feet revealed no coral rock
formation; subsurface materials consisted mainly of silts, sands,
gravels and cobbles. Reconstruction of the revetment is therefore
preposed for this reach. Existing stones and backfill material will ue
removed down to 0.0 feet (MLLW) and a new revetment rebuilt from 0.0 to
8.0 feet (MLLW) as shown on the cross-section in Figure 13. Suitable
stones from the existing revetment will be salvaged and used in the
reconstruction. A 5-foot step berm will pe ma}ntained at the junction
between the old and new revetment.

The existing revetment in Reaches 2 and 3 is too cilapidated for
rehabilitative efforts and will reguire total reconstruction.

Approximately 1,450 feet of revetment with a cross-section as shown in
Figure 13 will f0]19w the eroded shoreline. Suitable stones will be
salvaged and used in the new revetment,

A continuous reef exists in the vicinity of the proposed toe from 10-

70 feet of the water's edge. The reef rock should contain the revetment
toe thus preventing migration and scour. Therefore, design of the toe
in this reach requires placement of the toe just slignhtly below ground
grade {Figure 13}.

All reaches of the revetment structures will have a crest width of

15 feet {3 stones} to reduce overtopping damages. In additiorn, stone
sizes in Reach 1 nas been increased by 50% to further mitigate these
effacts.

D. ALTERNATIVE PLAN 2: C(FFSHORE BREAKWATERS

Offshore breakwater structures were described in the previocus section
ang determined to provide suitable erosion protection for the study
area's shoreline.

Tnis alternative plan requires the construction of nine detacned
offshore breakwater structures fronting approximately 7,000 feet of
shoreline (see Figure 11}, Tney would be placed about 120 feet
offshore in waters ranging in gepths of 2-1/7 througn 12 feet. Their
berms would pe 15 feet wide and crest neight at 8.0 feet (MLLW)., Stone
sizes were increased by 50% and would range from 5 to 8 tons for the
armor layer and 1,000 to 1,600 lbs. for the core,
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Investigations of the offshore conditions revealed partially covered,
continuous and moderately hard coral reef rock witn an apparent
thickness in excess of one foot. Exact mapping of the shoreward edge
of this reef was prevented by talus and sand deposits but was estimated
tg be as far as 70 feet offshore of the existing revetment.

ATl of tne offshore preakwater structures wiil be placed on this reef
to eliminate the need for toe protection structures.

E. ALTERNATIVE PLAN 3: COMBINATION

The two previous alternatives of revetment and offshore breakwater

structures would probably work equally well at eliminating the shore
erasion problem of the study area. However, as shown in Table 5 of
Section I[Il, the three other planning objectives of this study are not P
fully satisfied by the implementation of either of these two '
alternatives. Concerns were also expressed by tne general public and
the local sponsors to preserve the tide pools along the shoreline and
to minimize impacts on the surfing area by offshore structures (see

Appendix B).

These objectives and inputs gquided in the development of this alterna-
tive plan--a combination of revetment and offshore breakwater struc-
tures.

Tnis alternative divides the structural pian of improvement into three
reaches in an effort to mitigate the negative impacts to the
recreational resources cited by the public {see Figure 12).

The deteriorating revetment in Reach 1 would pe rehabilitated by
excavting the back fiil and removing the existing stones down to
elevation 0.0 feet (MLLW) and a new structure rebuilt as shown in
Figure 13. The existing revetment below 0.0 feet (MLLW) will De kept
intact.

The next 600 feet of the shoreline requires the placement of three
detached offshore breakwaters to provide erosion protection. These are
proposed to insure the preservation of the existing tide poois that

have naturally developed shoreward of the existing revetment. The off-
share ground conditions are as described in Subsection D, The
breakwaters will e placed entirely on reef foundation in waters ranging
in depths of 5 to 8-1/2 feet and rise to elevation 8.0 feet {(MLLW). It g
is expected that sand will gradually accrete behind the structures :
further enhancing the recreational resource of Inris reach.

A participant at tne November 1982 public workshop, and another at the
July 1983 public meeting commented that even with the offshore
structures the tide pools will lose their lake surface stillness for
wading by toddlers and small children. For this reason, about 200 feet
of the existing structure will be left intact along this reach, and a
stone wall enclosure added to tie it onto the shore, to provide the
desired snelter. The local spensor's request (see Appendix B, Section
[1) to dnvestigate the possibility of connecting one of the offshore
structures to the shoreline was considered, but determined Lo be
unacceptable pecause of cost and because the offshore breakwaters are
protective structures and should not be used for any other purpose.

40



OAHU , HAWAU

C e
o

-

ERNATIVE |

-

ALY

<

£

- " Fsanp iguhno







1

GAHY , HAWAH

L
@«
o3
o
r

 :

’

3

.

LTERNATIVE

-
-

Y

1]

i

A
TS
Lome

«

PLAN 2

¢
.
=

.

VU

,,ﬂ
T HONOLULY -

-

L

.5 ARMY ENGINEER SrsTRIC

Fat

- ' [SAND IS} AND

s
L

1}*“;“"







AUHIIONOR L 3HUESI .aww,zsz.u RNV SED
.«. P - . o . A ot
m..& i s - ,wa..é& E M.a w, ! ‘) w\ X
: TE o . LA i o 1
H ' "2 L e ¥ i e
S0 ¢ ZMQJ&.“;“,;, oY
& ] 41 B ; 3 P
BALLYNY3LTVY, 2 % Y,
“ ) RN §as: 33
we +Tay s “a 4 K5 A
HesmwH nivo ,ﬁaxmﬂczum . pEC L
. o A : ¢ :.ﬂ w._ v
7'l

2]







A STONE 57-8T, 2 LAYERS

SECTION STONES

(78%> 6571)

TYPICAL SECTION
OFFSHORE BREAKWATER

10 - . 5’ »
s | [ +80 (MLLW)
EXT6.6RD. [~ A STONE
5 R R EXCAVATION DOWN TO
5 STONE ) ELEV. 0.0 FT {MLLW)
\ MINIMUM 5' BERM TO
O C STONE QFTIMLEWS ~-gfo\ 9B MAINTAED
i 8 4
. e BN
: o _ .
= -5 4 REVETMENT STONES EXISTING REVETMENT EXISTING
TO REMAIN INTACT BELO REVETMENT
A STONE 225-375 7 { 2 LAYERS) O.0 FT (MLLW) PROFILE
o (75% > 37) N
i B STONE 150-750 LBS \
T ' REVETMENT - REACH |
C STONE SAME AS IN
REACH 3
£
. ‘D am L‘,A b e e §I5'w,,.,,u,,,¢
| . ’1: +8 FT
5
A STONE
O -
-5
B STONE
EXISTING
~10 4 GROUND REEF SR

B STONE 1000-1600 LBS

(75% > 1300 LBS) REACH 2
g"&:;i t

- i \ i

N |5 B 'S . +BFT

i

5 prd i/
?‘7' F / %;,//
o thE C STONE— 4 STORE

EXISTING BQ%T@M: T B STONE ; o T
"5 <] 50 |

REVETMENT STONES

TYPICAL SECTION

A STOME 15-25T, 2 LAYERS
(75% » 27T) REVETMENT - REACH 3
B STONE 100 -500 LBS
{80% » 300 LBS)
43210 5 FIGURE 13
C STONE SIEVE SIZE % PASSING SAND ISLAND QAHU, HAWAIS
' 1 SCALE IN FT.
] 100
2 50-90 TYPICAL
34 0-55 SECTIONS
Ko 16 G-15
U. 5. ARMY ENGINEER DIETRICT, HONOLULY




The final stretch of the study's shoreline requires the construction of
820G feet of stone revetment. Extension of the breakwater structures
from the previous reach into this one was considered in the early
planning stage but met with objections from surfers. This alternative
plan, therefore, seeks to mitigate impacts on the surf zone by
proposing shoreline structures in this reach.

The subsurface and offshore ground conditions are as described in
Subsection C and detailed in Appendix C. The typical cross-section tor
the revetment is depicted in Figure 13.

Approximately 34,000 sguare feet of parkland lost through progressive
erosion will be reclaimed by backfilling behind a section of the

structure {identified as Reach 3 in Figure 8). Fill material will be
provided by excavation spoils from other reacnes of the shoreline.
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V. ASSESSMENT AND EVALUATION
OF ALTERNATIVE PLANS

A.  GENERAL

This section is oriented to assess the specific alternatives previous-
ly described to evaluate which alternative best meets the planning objec-
tives, national and local objectives and the community desires. PG
provides some guidelines on how some of these evaluations are to be made,
detailing uniform methods of measurement.

B. ECONOMIC FEASIBILITY

The economic assessment of the alternative plans were guided by the
following economic criteria:

a. The henefits should exceed the costs, and the net benefits should
be maximized as much as practicable. A plan that reasonably maximizes
net NED benefits, consistent with the Federal objective, is to be
formulated and is to be designated as the NED Plan.

b. The costs are to be based on the jatest unit prices and assump-
tions based on the prevailing conditions. The benefits and costs
should be expressed in comparable guantitative economic terms to the
fullest extent possible. Annual costs should be based on a 50-year
period of analysis and a 8-1/8 percent interest rate, and should
include the annual maintenance cost.

1. Benefits,

Benefits accruing from each alternative were derived by estimating
the increase in the quality of recreational activity of the study
area. Procedures, methods and calculations for this analysis are
documented in Appendix E.

These benefits were determined to be: $3060,000 for Plan i;
$384,000 for Plan 2; and $422,000 for Plan 3.

2, Costs.

Estimated project first costs were deveioped from June 1983 price
Tevels and assumptions based on the prevailing physical conditions
and construction methods suitable to the project area. The first
cost includes an allowance for contingencies, engineering and design,
and supervision and adgministration. Preauthorizaticn study costs are
excluded from the project first costs. The average annual costs
include interest (8-1/8 percent) and amertization (50 years) of the
project first cost and the estimated annual maintenance cost of the
improvement works. Detailed cost breakdowns and estimating
assumptions are provided in Appendix D.

The following table summarizes the costs of the alternative plang
developed in Appendix D:



TABLE 6. COST SUMMARY

ALT 1 ALT 2 ALT 3

Construction Cost $1,359,000 $2,982,000 $1,986,000
Engineering and Designl/ 75,600 110,000 80,000
Supervision & Administration 88,000 194,000 134,000
indirect non-Federal Costs 20,000 20,000 20,000
Project First Cost 1,542,000 3,306,000 ¢,220,000
Interest During Construction

(IDC) Cost 95,000 249,000 151,000
PROJECT INVESTMENT1/ $1,637,000 $3,555,000  $2,371,000
TOTAL PROJECT INVESTMENTZ/ $1,724,500 33,642,500  $2,458,500
Annual Maintenance Costs 35,700 344,800 320,800

1/ Excludes pre-authorization study costs.
2/ Includes pre-authorization study costs {$87,500).

3. Benefit t¢ Cost Comparison.

The following table presents a summary of the estimated costs and
benefits associated with each plan. The benefit to cost comparisons
or ratios {B/C) are the arithmetic proportions of the average annual
benefits to average annual costs insofar as these factors can be
expressed in monetary terms. The comparisons represent the degree of
tangible economic justification for each alternative plan.

TABLE 7. ECONOMIC COMPARISON

ALT 1 ALT 2 ALT 3
project Investmentl/ $1,637,000 $3,555,000  $2,371,000
Est. Annual Charges .

Interest & AmortizationZ/ 135,700 294,800 196,600
Maintenance Costs 5,700 44,800 20,800
Total Annual Cost 141,400 339,600 217,400
Est. Annual Benefits 300,000 384,000 422,000
Est. Benefit to Cost Ratio 2.1 1. 1.9
Net NED Benefits $ 158,600 § 44,400 § <04,000

1/ Project Investment inciudes all costs associated with the project
except pre-authorization study costs.

2/ Based on interest rate of 8-1/8% amortized over 50 years.
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C. COST APPORTIONMENT

Section 103 of the 1962 Rivers and Harbors Act provides that under
special conditions, beach erosion protection of a state, county, or other
publicly owned shore park and conservation area is eligible for Federal
cost sharing up to 70 percent of the total project cost, exclusive of
Tand costs, up to the $1 million Federal limitation. In order for the
maximum 70 percent Federal participation to be applied to parks and
£ conservation areas, all of the following specified criteria must be met
fi to the satisfaction of the Chief of Engineers.

a. The land must be publicly owned.

b. The park must include a zone extending landward from mean low
water line which excludes all permanent human habitation. This
exciudes summer residences, but does not preclude residences of park
personnel or management and administrative buildings.

LT

¢. The park must include a beach suitable for recreational use.

o
e, il

d., The park must provide for preservation, conservation, and
development of the natural resources of the environment.

e. The park or conservation area must extend landward a sufficient
y distance to include protective dunes, bluffs or other natural
B features which will absorb and dissipate wave energy and flooding
3 effects of storm tides. The purpose of this requirement is to
provide a protective buffer zone which would prevent damage of upland
3 property and development.

f. Full park facilities must be providea for appropriate public use.

A1l three alternative plans fulfill the provisions for 70% Federal
cost sharing, but are limited to the $1 miliion Federal cost share
limitation. The following table summarizes the cost apportionment
between Federal and non-Federal interests for the three alternatives.

TABLE 8, COST APPORTIONMENT

ALT 1 ALT 2 ALT 3
?E Totai Project Investment $1,724,500 33,642,500 $2,458,500
far Less Non-Federal Contribution 724,500 2,642,500 1,458,500
Total Federal Contributionl/ 1,000,000 1,000,000 1,000,000
Total Federal Contribution</ ¥y12,500 y1z,500 912,500
Non-Federal
Indirect Costs 20,000 20,000 20,000
Cash Contribution 704,500 2,622,500 1,438,500
Total Non-Federal Contribution 724,500 2,642,500 1,458,500
PROJECT INVESTMENT 2/ $1,637,000 $3,555,000  $2,371,000

i/ Federal limitation; includes pre-authorization study costs.
Z/ Excludes pre-authorization study costs.



D. TRADE-OFF ANALYSES

In addition to the economic or monetary factors analyzed for each
plan, trade-off analyses must also include the environmental, social,
regional and aesthetic effects associated with each plan and
consideration of how well each plan meets tests of completeness,

effectiveness, efficiency and acceptability.

Table 9 facilitates the evaluation and comparison of these criteria
for each plan. It also tabulates the base condition and the
"without-project" condition as they relate to each criterion.
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i E. DESIGNATION OF THE NED PLAN

Principles and Guidelines state, "A plan that reasonably maximizes
net national economic development benefits, consistent with the Federal
objective, is to be formulated. This plan is to be identified as the
national economic development {NED) plan.®

Cost and benefit estimates to date indicate that Alternative Plan 3
has the highest net NED benefits; it is therefore designated the NED Plan.

F. CANDIDATE FOR THE RECOMMENDED PLAN

It is recommended that Alternative Plan 3 be designated the
Recommended Plan, In addition to the optimal NED benefits realized by
this Plan, this alternative best satisfies the planning objectives of
this study by:

a. preserving the natural tide pools of the study area

b. contributing in efforts to alleviate the shortage of beaches in
central leeward QOahy

C. enhancing the recreational and educational opportunities in the
study area,

[
¥
5.
£

11
b

The desires of the sponsor, public, and special interest groups are
aiso hest met by this alternative.

[
o



vI. THE SELECTED PLAN

A. RATIONALE FOR SELECTION.

The selection of the most desirable plan of improvement involved comparison
and tradeoffs among the alternative plans. Ranking of the alternative plans
was performed on the basis of (1) beneficial anc adverse effects of each alter-
native; (2) relative contribution to the planning objectives; and {3) response
to associated evaluation criteria as listed in Table 9. A key criterion
pertinent to plan selection was that Plan 3 has the highest net NED benefits

of the tnree plans evaluated. -

Based on the comments received during coordination and review of the draft
Detailed Project Report with Federal, State and County agencies, and during the
sublic meeting conducted on 26 July 1983, Plan 3 appeared to be most desirable.
considerable attention and input received during the entire planning process
focused on the importance of preserving the tidepool resource of the study
area.

In view of its cost-effectiveness, the desires of the sponsor and local and
Federal agencies, and environmental considerations, Plan 3 is selected for
implementation.

B. PLAN IMPLEMENTATION.
1. Plans and Specifications. i

Construction Plans and Specifications will be prepared by the Corps of ;
Engineers upon authorization of the project. During this stage the following ;
will also be conducted: e

a. Obtaining any necessary rights-of-way and easements,

b. Obtaining local assurances in accordance with Section 221 of the
River and Harbor Act of 1970, and

c. Completing all Federal, State and County compliance documents and i
obtaining all necessary permits for construction. i

2. Construction Schedule.

Construction will require approximately 20 months to complete.
construction will be accomplished by contract to a private construction firm
through competititve bidding under Corps of Engineers supervision,

3. Maintenance.

The State of Hawaii, Department of Land and Natural Resocurces will be
responsible for all maintenance measures of the compieted project.

i, Federal Funding.

The preparation of Plans and Specification and the initiation of
construction must be approved and authorized by the Chief of Engineers. U, S.
Army Corps of Engineers' priority for funding of construction under the smat |
projects authority is based on the needs and merits of similar projects nation-
wide and the availability of funds.

[
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ViI. CONCLUSIONS AND RECOMMENDATIONS

A, CONCLUSIONS.

The purposes of this report were to identify the cause and extent of
grosion on the south shoreline of Sand lsland and to determine the feasipility
and justification of Federal participation in providing protective measures at
the proolem area. Based on the severity of the erosion problem, the needs and
desires of the community, the expected benefits and costs and environmental
impacts of the alternatives investigated, Plan 3 is concluded to be the most
feasible and suitable plan.

inhe proposed plan is economically justified as demonstrated by the benefit-
to-cost comparison of 1.9. The net NED benefits are optimized by this plan ang
are estimated to be $204,600. The estimated project investment cost is
$2,371,000 consisting of $912,500 for the Federal share and $1,458,500 for the
non-Federal share. The State of Hawaii has agreed to provide the necessary
tocal cooperation agreements.

8. RECOMMENDATIONS.

The District Engineer recommends that Alternative Plan 3 as presented in
this report be approved and constructed, provided that local interests furnish
the assurances satisfactory to the Secretary of the Army that they will:

1. Provide without cost to the United States all lands, easements
and rights-of-way necessary for construction of the project.

2. Hold and save the United States free from claims for damages due
to the construction work and subsequent maintenance of the project, excluding
damages due to the fault or negligence of the United States or its Contractors.

3. Maintain and operate all works in accordance with regulations
prescribed by the Secretary of the Army.

4. Subject to the Federal limitation of $1,000,000, provide a cash
contribution for the balance of the total construction cost of the project.
The total non-Federal contribution is currently estimated to be $1,500,000;
the exact amount will be determined after all costs are finalized.

5. Assure continued ownership of the shore upon which the amount of
Federal participation is based and its administration for public use during
the economic 1ife of the project.

6. Comply with Title VI of the Civil Rights Act of 1964
{P.L. 88-352;.

Michael M. Jdenks
Colonel, Corps of Engineers
District Engineer
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i A. DISCHARGE OF DREDGED OR FILL MATERIAL, SAND ISLAND SHORE PROTECTION CLEAN
o WATER ACT, SECTION 404(b)J(1), FACTUAL DETERMINATION.

1. SPECIAL AQUATIC SITES

e

a. Sanctuaries and Refuges. None.
v b. Wetlands. None

o ¢. Mudflats. HNone

R

d. Coral Reefs. None in immediate project area which could be affected
by the proposed discharge.

o
1%

e
£

e, Riffle and Pool Complex. None.

2. HUMAN USE CHARACTERIZATION

a. Recreational and Commercial Fisheries, Sand Island supports a large
o recreational fishery, consisting of pole fisherman. The rocky shoreline does
%@ not lend itself to throw netting or other types of net fishing. Spearfishing
=5 is occasionally done seaward of the area fished by the shorebound pole
fishermen. Honolulu Harbor is used to catch bait fish (Nehu, Stolephorus
purpureus) for the Skipjack Tuna fleet, but the project area is wel; away from
the baiting area, and the open coastal habitat is not suitable for Nehu.

o b. Water Related Recreation. Wading, swimming, snorkeling and surfing
® are significant recreational activities off Sand Island State Park. The
o surfing site is located near the beach at the west end of the project site.

Effect:
Base Condition pPlan 1 Plan 2 Plan 3
Wading, Swimmning, Eliminates wading, Improves wading, Improves wading,
Snorkeling no effect on swim- swimming, no effect swimming, no effect
ming or snorkeling. on snorkeling. on snorkeling.

Surfing Site No effect. Offshore structures No effect.

will interfere with

surfing.

c. Aesthetics. The vista from the ocean shore of Sand [sland is
essentially unbroken, except for the deteriorated revetment at the shoreline.
£ Due to the height of the back shore, an observer can look over the revetment
; at the unbroken ocean horizon. Effect: Plan 1 will have no effect on the
- view. Plans 2 and 3 will add offshore structures which will disrupt the view
of the gcean horizon,

d. National Monuments. None.

e. National Seashores. None.

f. National Wilderness Areas. None.
g. Research Sites. HNone

h. National Historic Sites. None.

A-1 (EIS)



3. PHYSICAL SUBSTRATE DETERMINATION

a. Size Gradation and Coarseness. The Sand Island discharge site
substrate consists of previously dredged material and shallow reef flat,
depending on the plan selected. Effect: The discharge is associated with the
construction of protective structures which will cover the substrate and raise
the bottom elevations from mean lower low water {MLLW) or below to approxi-
mately +8 feet MLLW.

b. Compaction. Not applicable. The discharge involves the construction
of revetments or breakwaters composed of basalt rock.

¢. Bottom BElevation/Contour. See table bhelow,

Base Condition Plan 1 Plan 2 Plan 3

Water depths before 0.0 to -2 feet -5 to ~12 feet 0.0 to -12 feet
discharge MLLW MLLW MLLW

Elevation after +8 feet MLLW +8 feet MLLW +8 feet MLLW
discharge

d. Material Movement. The shore is eroding at the rate of approximately

10,000 square feet per year, primarily from storm waves. There is minimal
Tittoral drift., Effect: All of the plans will eliminate shoreline erosion in
the project area, and none of them will affect the slight littoral drift.

e. Deposition. Not applicable.
4, WATER QUALITY, CIRCULATION, FLUCTUATION AND SALINITY DETERMINATION

a. Current Velocity, Direction and Pattern. The currents at Sand Island gg
are strongly influenced by the tides. The net transport is southwesterly, e
away from the coast for most of the year, but the net current is weak, ranging

from Q.01 knot to 0.41 knot.

b. Downstream Flow. Not applicable.

c. Normal Water Fluctuaticns. The water fluctuations along the Sand
Island shoreline are tidal, and range from mean low of 0.2 to a mean high of
1.9 feet. Lowest tide observed was -1.3 feet, and the highest +3.5.

d. Salinity Gradient/Stratification. Not applicable.

e. Potability. Not applicable.

f. Water Physical Characteristics. Water chemical and physical
characteristics are generally oceanic. There are no wastewater discharges
along the shore, Effect: None of the plans will effect the chemical or

physical characteristics of the water..

g. Pathogens/Biological Content. Fecal coliform concentrations are
generally within the standards for Class “B" waters in the entrance channel to
Honolulu Harbor. The open coastal waters, however, are designated (lass "A,"
and according to the State Department of Health, the sampling stations located

A-2 {EI3)
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around Sand Island have exceeded the State's water gquality standards for total
coliform, fecal coliform and nitrogen. Effect: The project is not expected
to have an effect on pathogens/biological activity regardless of the plan
chosen,

5. SUSPENDED PARTICULATE AND TURBIDITY DETERMINATION

a. Turbidity Determination. The waters off the shore of Sand Island are
turbid due to the erosional sediments constantly entering the water, Periodic
maintenance dredging of Honolulu Harbor also contribute to normal turbidity
along the shore. Effect: WNone of the plans will have a significant effect on
turbidity, since the discharge will be clean stone, and minimal excavation is
expected in the water.

6. CONTAMINANT DETERMINATION

a. Initial Evaluation A1l Plans
{1} Material proposed for Basalt rock
discharge
{(2) Source Commercial quarry and some of
the stone from the existing
revetment.
{3) Contaminants can flow into NG.
the quarry site?
{4) Material previously tested? No.
(5) Can pesticides enter the No.

guarry site?

{6) Spills or disposal of contaminents No.
have bheen documented in the past?

(7} Natural deposits of minerals No.
or other substances harmful
to man are present at the
gquarry site?
b. Findings.

{1) The material proposed for discharge consists of uncontaminated
stone,

{2) Tne material classifiction for the basalt stone is Category 5,
discharge without potential for environmental contamination.

7. AQUATIC ECOSYSTEM AND ORGANISMS DETERMINATION
Aquatic Organisms.

a. The aquatic organisms present at the site are all common shallow water
varieties and are not abundant. Effect: No signifcant effect expected.

A-3 (EIS)



b. The threatened Green Turtle may forage in the general area, but is not
expected to be abundant in the area due to lack of sizable quantities of
preferred food. Effect: None expected.

8. DETERMINATION. The discharge of clean basalt stone into the nearshore
waters under alil plans does not significantly degrade water guality or numan
use of the water., The stone is not expected to contain contaminants or cause
prolonged turbidity problems, nor is it expected to degrade the aquatic
environment in any way.

9. MATERIAL PRUPOSED FOR DISCHARGE

Plan 1} Plan 2 Plan 3
Basalt Rock 29,700 tons 50,500 tons 39,400 tons
(Additional 18,000 T {Additional 6,100 T
for the temporary for the temporary
causeways) causeways)

A-4 (EIS)
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FINAL
ENVIRONMENTAL IMPACT STATEMENT
SAND ISLAND SHORE PROTECTION STUDY
OAHU, HAWALI

The responsible local cooperating agency is the State of Hawaii, Department of
Land and Natural Resources.

The responsible lead federal agency is the US Army Engineer District, Honolulu,
Hawaii.

The US Fish and Wildlife Service is a cooperating federal agency.

Information, displays and figures referred to in the Main Report and Appendices
are incorporated as a part of this Environmental Impact Statement.

Abstract: The proposed project will provide shore protection and passive

recreational area improvements along the completed portion of the Sand Island

State Park, Phase II, Three alternatives were considered, an ungrouted riprap
revetment a]ong the entire stretch; a series of offshore protective
structures; and a combination of revetment and offshore structures. The
combination alternative is the tentative recommended alternative because of
its favorable benefits and environmental effects. No significant
environmental impacts are expected and there will be no effect on any
cand1?ate, proposed or listed threatened or endangered spec1es of plant or
anima

If you would like further information on this environmental impact statement,
please contact:

Dr. James E. Maragos, Chief
Environmental Resources Section

US Army Engineer District, Honolulu
Building T-1

Fort Shafter, HI 96858

Phone: (808} 438-2264

Mr. Clyde Hosokawa

Department of Land and Natural Resources
Division of State Parks

1151 Punchbow! Street

Honolulu, Hawaii 96813

hone: {808) 548-2696
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1. SUMMARY

1.1 MAJOR CONCLUSIONS AND FINDINGS. Three plans were evaluated for the Sand
[sland Shore Protection Study. These Plans were Plan 1 - Riprap revetment,
Plan 2 - Offshore protective structures, and Plan 3 - Combination plan.

TABLE 1. PLAN FEATURES

Plan 1 Riprap revetment along 2,000 feet of the shoreline, tying into the
existing revetment along the shore of the harbor entrance channel
(Figure 10).

Plan 2 Series of offshore protective structures extending from the
entrance channel along the shore for approximately 2,000 feet
{(Figure 11).

Plan 3 Combination of riprap revetment and offshore protective structures
at selected locations along the 2,000 feet of shoreline in the
study area (Figure 12).

Plan 3 is the tentative recommended alternative because of its greater overall
benefits. There is no nonstructural plan that will fulfill the goals of the
project.

No wetlands are involved, but part of the study area is in a tsunami inundation
area. No prime agricultural lands are located in the area. No sites eligible
or listed on the State or National Registers of Historic Places are affected.
The effects of the discharge of fill material were evaluated under section
404(b}(1) of the Clean Water Act. For all plans, the fill material will be

clean gquarry stone, classified as Category 5, not requiring testing.

Additionally, some stone from the existing deteriorating revetment may be
used. The project is expected to have a beneficial impact on the environment
in the study area by eliminating erosion along that stretch of shoreline, and
by providing more rocky intertidal habitat for benthic organisms.

1.2 AREAS OF CONTROVERSY. None.

1.3 UNRESOLVED ISSUES. None.

1.4 RELATIONSHIP TO ENVIRONMENTAL REQUIREMENTS: See Table 2.

E1S-1



TABLE 2. RELATIONSHIP OF THE PLANS TO ENVIRONMENT PROTECTION
STATUTES AND OTHER ENVIRONMENTAL REQUIREMENTS

Federal Statutes

Archaeoiogical and Historic Preservation Act
Clean Air Act

Clean Water Act (See Section 6.2)

Coastal Zone Management Act (See Section 6.2)
Endangered Species Act {See Section 6.2)
Estuaries Protection Act

Federal Water Project Recreation Act

Fish and Wildlife Coordination Act

l.and and Water Conservation Act

Marine Protection, Research and Sanctuaries Act
National Historic Preservation Act

National Environmental Policy Act

Rivers and Harbors Act

Watershed Protection and Flood Prevention Act

Wild and Scenic Rivers Act

Executive Orders, Memoranda

Flood Plain Management
Protection of Wetlands

Environmental Effects Abroad of Major
Federal Actions

Analysis of Impacts on Prime and Unique Farmlands

State and tocal Statutes

State EIS law (See Section 6.2)

State Coastal Zone Management Program
{See Section 6.2)

Lounty Speciail Management Area Permit
{See Section b.2)

Eis-2

Plan 1 Plan 2 Pian 3
Full Full Futl
Full Fuil Full
Full Full Fuil
Partial Partial Partial
Full Fuil Full
N/A N/A N/A
Full Full Full
Full Full Full
N/A N/A N/A
N/A N/A N/A
Full Full Full
Full Full Full
Full Full Full
N/A N/A N/A
N/A N/A N/A
Full Fuil Full
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
Partial Partial Partial
Partial Partial Partial
Full Full Futl
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TABLE 2. RELATIONSHIP OF THE PLANS TO ENVIRONMENT PROTECTION
STATUTES AND OTHER ENVIKONMENTAL REQUIREMENTS (CONT)

State Conservation District Use

Application Permit {See Section 6.2) Full Full Full
County General Plan Full Full Full
County Development Plan (Primary Urban

Center - Central) Full Full Fuil
State Land Use Law Full Full Fuili
State Water Quality Certification Full Full Full

Required Federal Entitlements (Permits)

None required
NOTES:
a. Full (Full Compliance). Having met all requirements of the statute,

Executive Order or other environmental requirements for the current stage of
planning (either pre- or post-authorization).

b, Partial (Partial Compliance). Not having met some of the requirements
that normally are met in the current stage of planning. Partial compliance
entries should be explained in appropriate places in the report and/or EIS and
referenced in the table.

¢. Non-Compliance. Violation of a reguirement of the Statute, Executive
Order, or other environmental requirement. Non-compliance entries should be
explained in appropriate places in the report and/or EIS and referenced in the
table.

d. N/A (Not applicable). No requirement for the statute, Executive Order
or other environmental requirement for the current stage of planning.

£15-3
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2. NEED FOR AND OBJECTIVES OF THE ACTION

2.1 STUDY AUTHORITY: This shore protection study was formed under Section
103 of the River and Harbor Act of 1962, as amended. This section authorizes
the Corps of Engineers to construct small shore and beacnh restoration and
protection projects. This is the second shore protection project proposed for
Sand Island. The first project consists of an ungrouted riprap revetment
along the easterly shore adjoining the entrance channel to Honolulu Harbor.
Construction was completed in September 1980.

o
=
!r .
£

2.2 PUBLIC CONCERNS. In general, the public has expressed the need to:

a. Eliminate the severe erosion along the southern shoreline of the Sand
Island Regional State Park, and

b. Remove the iron and concrete rubble which has become exposed along
some stretches of the shoreline. At a public workshop held in November 1982,
concern was indicated for the surfing site at the west end of the study area,
and the "tide pools' which formed behind the existing revetment when the fill

eroded,

2.3 PLANNING CONSIDERATIONS: The following goals were derived from
considering the public concerns and management needs expressed during public
and agency coordination on the project.

a. Eliminate or substantially reduce shoreline erosion within the study
area.

b. Protect and enhance recreational activities and educational
opportunities along the shoreline.

€. Preserve and enhance the visual/aesthetic qualities of the park and
shoreline.

d. Protect and enhance the water quality and fisnh and wildlife resources %;
of the study area. i

2. Avoid impacting historic or archaeological resources. §§
f. Avoid significant adverse environmental impacts.

g. Avoid adverse impacts to any threatened or endangered species.

3. ALTERNATIVES
3.1 PLANS ELIMINATED FROM FURTHER STUDY.

a. Two nonstructural plans were briefly considered, but eliminated eariy
in the study process. These were:

(1) stabilization of the shore with vegetation to reduce erosion; and

{2} shoreline management to eliminate damage to resources from the
erosion which will occur.

£1S-4
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[t was determined the wave regime was too severe for vegetative stabilization,
and the continued loss of park land by erosion made shoreline management an
unacceptable alternative for the Department of Land and Natural Resources.

b. Two similar structural plans were briefly considered. These were:
(1} a sheet pile bulkhead; and
(2) a grouted rock or concrete seawall.

goth of these pians were eliminated early in the study due to safety consider-
ations; the fact that the shoreline recreational resources (except fisning)
would be virtually eiiminated; ancd the problems caused by reflected waves from

a vertical structure.

3.2 WITHOUT CONDITIONS: If no protective actions are taken, the park
shoreline will continue to erode, reducing the land availabie for recreational
activities, and adding sediments to the offshore marine environment. Since
Sand Island consists almost entirely of dredged material fill which erodes
easily, eventually the entire park would be eroded away. At some stage of
that process, protective action would be required to prevent damage to the
sewage treatment plant, the container yard and other inland commerical
facilities.

3.3 PLANS CONSIDERED IN DETAIL.

a. Plan 1 - Revetment. This plan consists of constructing a revetment,
ungrouted, with an outer layer of large armor stones, from the earlier {orps
constructed revetment west for a distance of approximately 1,950 feet. The
crest elevation is planned to be +8 feet mean lower low water (MLLW). The
stone for the structure would come from an existing quarry and part of the
existing deteriorated revetment which presently extends along the south
shoreline.

b. Plan 2 - Offshore Breakwaters. Tnis plan consists of constructing
nine small breakwaters along the south shore for a distance of approximateiy
1,880 feet. CLach breakwater would be 150 feet long at the crest, and
approximately 200 feet long at the base. They would be placed offshore, so
that their centerlines would be approximately 120 feet from the existing
structure's centerline, witn 75 feet between structures. Crest elevation is
planned to be +8 feet MLLW. The stone for the structures would come from an
existing quarry and part of the existing south shore revetment.

c. Plan 3 - Combination. Plan 3 is a combination of Plans } and 2. It
consists of an ungrouted riprap revetment extending from the harbor cnannei
shoreline west for a distance of 530 feet. Starting at the west end of the
study area, another similar reveiment would be built extending east for a
distance of 820 feet. Between the two revetments, a series of three
breakwaters would be placed, completing the approximately 1,950-foot reach of
the protective project. The three breakwaters wouid be of the same size and
spacing as for Plan 2.

3.4 COMPARISON QF ALTERNATIVE IMPACTS. (See Table 3} None of the

alternatives will have serious adverse environmental impacts, and all wili _
provide adequate protection to the shore. Each plan will cause some increased
turbidity and siltation during construction, as well as increased noise, dust

EIS-5
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and traffic. Plan 1 will eliminate the *tide pools® in the central portion of
the study area, but will greatly increase shoreline fishing sites. Plan 2
will provide greatly increased swimming and wading opportunities, but will
reduce shoreline fishing sites and interfere with a surfing site. Plan 3 is a
compromise, which retains the tide pools, adds new areas for swimming and
wading, and does not interfere with the surfing site. Plan 3 is the
environmentally preferred plan.

4.  AFFECTED ENVIRONMENT
4.1 PHYSICAL SETTING.

a. The Hawaiian Islands are centrally located in the North Pacific
Ocean. The eight major islands, seven of which are inhabited, form a 40CG-mile-
long arc at the southeastern end of the archipelago and constitute 6,500 square
miles of land area. The island of Oahu has a land area of approximateiy 600
square miles making it the third largest of the isiands. The state capital is
in the city of Honolulu on Dahu, and is the largest city in the State. Sand
Island is located in Honolulu Harbor, on the south coast of Oahu (Figure 1j,.
The study area is located along the southern shore of Sand Island, fronting
the Sand Isiand Regional State Park.

b. Sand Island is composed of dredged material from Honolulu Harper and
the seapiane runways in Keehi Lagoon. In the late 1800's Sand Island
consisted of an irregular patch of ground about 2 feet above sea level with
several buiidings on it used as quarantine facilities to house immigrants
disembarking from ships. From 1935 through World War II, the island was part
of the coastal defense of Pearl Harbor and Honolulu Harbor. Numerous military
faciltities were constructed there, including gun emplacements. During the
war, the oid quarantine facility was used to intern American citizens and
aliens of Japanese descent living in Hawaii. Since that time, Sand Island has
been used for a variety of light industrial activities, and now has a major
sewage treatment plant, the container facility, a US Coast Guard base, the
Anuenue Fisheries Research Center, and the park, as well as other lignt
industrial activities.

4.2 RECREATION,

a. Recreational facilities are located within 140 acres designated as
State Park lands, owned and operated by the Department of Land and Natural
Resources, Division of State Parks, Qutdoor Recreation and Historic Sites.

The park is being developed incrementally as funding permits. Phase I,
completed in 1976, includes approximately 10 acres of passive recreation park
area aiong the harbor shoreline on the southeastern end of Sand Island.

Phase II, completed in 1978, includes approximately 30 acres of beach park
along tne southern ocean shore. Subsequent phases of park deveiopment wiil
involve completion of tne beach park along the ocean shoreline and a boat park
along the Keehi Lagoon shoreline on the western end of Sand Island. The
previous Corps project at Sand Island was confined to study area extending
along the harbor shoreline, encompassing the Phase | development and a portion
ot Phase II. The present study area is confined to the oceanside shoreiine,
naving recreational resources oriented towards beach park activities provided
by the Phase Il development.

0. The study area provides swimming, sunbathing, beach picnicking,
camping, surfing, fishing, jogging, crabbing, snorkeling, and field trips by

£15-9



young school children. It is one of only two facilities within the planning

area providing swimming and sunbathing activities and is the only facility

providing beach camping and surfing activities anc a coral reef for

snorkeling. The camping zone is in the western portion of the study area. .
Current shoreline recreation needs for this area exceed the supply. The park i
is used overwhelmingly by Jocal istand residents, particularly from tne
Kalihi-Kapalama-Nuuanu areas of west Honolulu.

4.3 NATURAL HAZARDS. Sand Island is in Flood Zone "(C" indicating flooding
hazards are minimal. The State of Hawaii nhas identified a portion of the
study area as a tsunami inundation area. Tne area extends from the shoreline
adjoining the entrance channel of Honolulu Harbor inland west for a distance
of 1,500 feet.

4.4 WATER QUALITY. The nearshore waters along the southern shore of Sand
Island are designated Class “A" according to Chapter 54 of Title II,
Administrative Rules on Water Quality Standards. It is the objective of this
class of waters that their use for recreational purposes and aesthetic
enjoyment be protected. Sand Island nas no natural surface water features,
but two nearby streams, Nuuanu Stream and Kapalama Stream, discharge into
Honolulu Harbor, and thence, through the two harbor channels and out to sea.

Prosapentnd
e

4.5 SEDIMENTATION AND SEDIMENT QUALITY. The two streams which empty into
Honolulu Harbor discharge a sizable quantity of sediment. Aithough data is
not available to estimate the quantity, sediment accumuiates in the harbor i
from all sources at the rate of approximately 50,000 cubic yards per year. ;.
Gradation analysis of bottom sediment samples indicate they are composed of a
high percentage of land-derived silty clays and a small percentage of sand.

4.6 NOISE. The existing noise level on Sand Island is affected by overhead
aircraft flights, boating activities in Keehi Lagoon, container yard
activities, venicle movements and scattered light industrial activities. The
noise level in the study area is less than many other urban areas on the
island, except for aircraft noise.

ey
s

4.7 AIR QUALITY. Ambient air quality in the study area is good, due 1o the
presence of the northeast fradewinds which predominate throughout the year and
biow pollutants from injand areas oul o sea. Prablems of poor air quality
may be more likely to occur when tradewinds diminish or give way to scutherly
winds. Tne nearest state air guality sampling statien is located at the
Department of Health building approximately one mile away. This station
monitors for carbon and oxidants on a daily basis, and particulate matter,
sulfur dioxide, and nitrogen dioxide on a less fregent basis. During the
period January 1976 to March 1977 carben menoxide exceeded the state standards
50 times {11% of the days sampled) and oxidants 3 times. Particuiate matter,
sulfur dioxide and nitrogen dioxide did not exceed state siandards during the

same time period.

4.8 HISTORIC RESQURCES. There are no sites on Sand Island which are
Tisted on the State of Hawaii or the National Registers of Historic Places.
Since the island is man-made, it is unlikely that any feature of prehistoric or
early historic archaecliogical significance exists there. The site of the old
quarantine station has some historical significance because of its use for
housing immigrants at the turn of tne century, and more recently, residents of
Japanese ancestry during World War II. However, this site is located near the

EIS-10
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Center of the island, well outside the study area, and will not be affected by
the proposed project. Defense facilities constructed on Sand Island during
World War Il still remain near the shore. Tnese include gun emplacements and
towers which nave been incorporated into the park facilities. Similar
structures at the southeastern end of Sand Island were evaluated for possible
eligibility for the National Register of Historic Places as part of the
planning process for the earlier Corps of Engineers shore protection study.
They were determined by the Keeper of the Register, US Dept of the Interior,
not to be eiigible. Although they are near the shoreline, they are not in the
study area and will not be affected by the proposed project. The shoreline
itself was also protected by small piil boxes and concertfina wire and oiner
obstructions anchored to concrete blocks.

4.9 BIOLOGICAL RESOURCES.

a. Terrestrial Resources. The terrestrial plant resources of the study
area are introduced common grasses, weeds and exotic trees and shrubs. The
fauna consists of introduced mammals, birds and reptiles. Table 6 lists the
mammals expected to occur on Sand Island, and which could pericdically be
found in the study area. The avifauna of the island and Keehi Lagoon consists
mainly of exotic species and migratory species, with a few native species
occasionally seen in Keehi Lagoon. Table 4 iists the birds recorded by the
Hawaii Division of Forestry and Wildlife from Keehi Lagoon during the peried
1976-1983, with an asterisk indicating the species observed in the immediate
project area during a Corps survey in early 1983, Table 5 lists the
terrestrial birds observed during the Corps survey.

b. Marine Resources. Honolulu Harbor and the nearshore area off Sand
Island provide habitat for a number of marine fish and invertebrates, although
their abundance is low. Table 7 is a list of fishes observed in Honolulu
Harbor as reported by HECO and Tetra Tech in 197b, with asterisks indicating
species observed off the southern shore of Sand Island during a Corps survey
in early 1983. The fish of principal commercial value is the nehu {Hawaiian
anchovy) which is used for bait by the Hawaiian skipjack tuna industry. The
nehu is found in Honolulu Harbor but not offshore of the project area. Tabie 8
lists the macroinvertebrates observed during the Corps survey in 1983. As
with fish, the abundance of these invertebrates is low in the shallow offshore
area which would be affected by the project. Coral cover is less than 1%,
with only random small neads of Porites sp., Pocillopora sp., and Montipora
sp. in the area. The reef front varies Trom Z00-600 feet from shore, and has
more biological activity than the nearshore areas, but it is not a particularly
productive area.

¢. Endangered Species. The US Fish and Wildlife Service has stated that
there are no species of plants or animals listed or proposed for listing as
threatened or endangered, for whicn they have responsibility, which would be
affected by the proposed project. The Kational Marine Fisheries Service
advised that the project area is a likely foraging area for juvenile
threatened Green Turtles {(Chelonia mydas); however, they determined that the

project is unlikely to affect this threatened species, and formal consultation
will not be required under Section 7 of the Endangered Species Act. :

EIS-11
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TABLE 4. BIRDS RECORDED AT KEEHI LAGOON, OAHU
1976-1983

ENGLISH NAME HAWAT IAN NAME

SCIENTIFIC NAME

I. NATIVE (RESIDENT) BIRDS

Hawaiian stilt* aeo
Black-crowned night heron aukuu

*Endemic, endangered species

I1. MIGRATORY BIRDS

Pacific golden plover* kolea
Black-bellied plover

Ruddy turnstone akekeke
Wandering tattler* ulili
Sanderling hunakai
Glaucous gull 'opa'ipa'i
Franklin's qull ‘opa‘ipa'i
Bonaparte's gull ‘opa'ipa'i
Ring-billed gull ‘opa‘ipa'i
California gull ‘opa'ipa'i

Himantopus himantopus knudseni

Nycticorax nycticorax hoactli

Pluvialis dominica fulva
Squatarola sguatarola
Arenaria interpres
Heteroscelus incanum
{rocethia aiba

Larus hyberboreus

Larys pipixcan

Tarus phitadelphia

Larus delawarensis

Larys californicus

TABLE 5. INTRODUCED (EXOTIC) BIRDS OBSERVED DURING 1983 CORPS STUDY

Lace-necked dove manuku

Barred dove manuku
Mockingbird

Common mynah manu~‘ai-pilau
House sparrow manu-11"411%
Cardinal : manu-‘ula‘ula

House finch

Braziljan cardinal

Ricebird manu-'ai-faiki
Cattle egret

Red-vented bulbul

Streptopelia chinensis
Geopelia striata

Mimus polyglottos
Acridotheres Lristis
Passer domesticus
Kichmondena cardinalis
Carpodacus mexicanus
Faroaria cristatus
Lonchura punctulata
Bulbulcus 1D1S
Pyconotus cafer

TABLE 6. MAMMALS
(Source: Final Environmental Impact Statement, Honolulu Harbor}

Black rat jole nui
Brown rat iole, Poo-wai
Hawafian rat : iole

House mouse jole-11i1i1
Mongoose iole-manakuke
Feral cat popok i

Feral dog ilio

EIS-12

Rattus rattus

Rattus norvegicus

Mattus exulans hawaiiensis
Mus musculus domesticus
Herpestes auropunctatus

Fei1s catus
Tanis familiaris
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TABLE 7. CHECKLIST OF FISHES FROM HONOLULU HARBOR

Scientific Name

Abudefduf abdominalis
Abudefduf sordidus
Acanthurus dussumieri

* Acanthurus mata

Acanthurus nigrofuscus
Acanthurus nigrosis

**Acanthurus triostegus

*
*

Acanthurus xanthopterus
Albula vulpes
Arothron hispidus
Adioryz xantheryihrus
Aulostemus chinenis
Canthigaster jactator
Caranx ignobilis
Caranx melampygus
Caranx sexfaciatus
Chaetodon auriga
Chaetodon lunula
Chaetodon miliaris

**Chaetodon ornatissimus

*

Chaetodon unimaculatus
Chanos chanos

Chromis ovalis

Conger marjuratus
Ctenochaetus strigosus
Dascyllus albisella
Diodon holocanthus

Diodon hystrix

Elops hawaiinenis

Flammec sammara

Gomphosus varius
Gymnothorax undulatus
Hemiramphus depauperatus
Hepatus sandvicensis
Kuhlia sandvicensis
Lutjanus fulvus
Microcanthus strigatus
Mugil cephalus
Mulloidichthys auriflamma
Mulloidichthys flavolineatus
Myripristis borbonicus
Myripristis murdjan

Naso unicornus

Ostracion meleagris
Parupeneus multifasciatus
Parupeneus porphyreus
Peravagor spilosoma
Pomacentrus Jjenkinsi

**Rhinecanthus rectangulus

Scombercides sanctipetri

Local Name

Maomao
Kupipi

Pualu
Maii

Manini
Pualua
QOto

Nunu
Oopu hue
Pauuu
Omilu
Papio
Kikakapu
Kikakapu
Kikakapu
Kikakapu
Kikakapu
Awa

Kole

Awaawa

Hinalea uuku iiwi
Puhi

Iliehe

Manini

Anolehole

Toau

Ama ama

Weke ula
Weke ula ula
Pauu

Yu

Kala

Moa

Moano

Kumu

Oitiuwi

Humuhumunuxkunukuapuaa

Lai
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Common Name

Sergeant major

Surgeon fish
Surgeon fish

Brown surgeon fish
Surgeon fish
Surgeon fish
Surgeon fish
Bonefish

Stickfish

Puffer

White jack

Blue Jjack

White jack

Treadfin butterflyfish
Raccoon butterflyfish
Lemon butterflyfish
Ornate butterflyfish
Tear-drop butterflyfish
Milkfish

Damselfish

Surgeon fish
White spotied damselfish

Porcupine
Lady fish

Bird wrasse

Moray eel

Halfbeak

Convict tang
Mountain bass
Blacktailed snapper

Mullet

Sand goatfish

Unicornfish
Boxfish

Goatfish

Goatfish
Fantailed filefish
Damselfish
Trigger fish
Leatherback



TABLE 7. CHECKLIST OF FISHES FROM HONOLULU HARBOR (Cont)

Scientific Name Local Name Common Name

Sphyraena snodgrassi Kaku Barracuda £

Sphyrna lewini Hammerhead shark o

Stethojulis balteatus Hinalea Wrasse N

Stolephorous purpureus Nehu Hawaiian anchovy b
**Thalassoma duperrey Hinalea lauiii Saddle wrasse ;
**Thalassoma fuscum Awela Brown wrasse

Tilapia spp Tilapia i

Upeneus arge _ i
* Zanclus cornutus Kihi Kihi Moorish idol -

Zebrasoma flavescens Laipala

Sources: HECO, 1976; and Tetra Tech, 1976

* Indicates species also observed during Corps survey.
** Indicates species observed during Corps Survey but not by HECO or Tetra
Tech.

TABLE 8. MACROINVERTEBRATES AND ALGAE OBSERVED DURING CORPS SURVEY, 1983

Scientific Name Common Name
Porites lobata Lobe coral g%
Pocillopora meandrina Rose coral ‘
Montipora flabellata Corai 4
Palythoa tuberculosa Soft Coral :
Porites brighami Coral &
Diadema paucispinus Sea urchin
Tripneustes gratilla Sea urchin
Holothuria atra Sea cucumber
Actinopyga mauritiana Sea cucumber
Grapsus grapsus tenuicrustatus Black crab -
Bryopsis sp. Algae :
Dictyosphaeria cavernosa Green bubblie algae 8

Dictyosphaeria versluysii
Gataxaura rugosa

Neomeris annulata Green algae
Pterocladia caerulescens Red algae
Porolithon gardineri Coralline algae

EIS-14
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5.  ENVIRONMENTAL EFFECTS
5.1 RECREATION.

a. Swimming. With Plan 1, swimming would not be significantly
affected. The beach is outside the area to be protected by the revetment and
will, therefore, not be affected; and the new revetment will not significantly
decrease the hazards of swimming near the rocks. Plan 2 will create a
protected swimming area 3 to 10 feet deep for the entire length of the
project, greatly increasing the total area for good swimming. Plan 3 will
create a 500 feet protected swimming area 3 to 5 feet deep.

b. Snorkeling. Plan 1 will not affect this activity. Plan 2, although
providing more intertidal and subtidal habitat will not significantly improve
snorkeling because of the danger involved in swimming near the breakwaters to
observe the marine life. Plan 3, being a combination of Plans 1 and 2, would
also not be expected to have a significant impact on this activity.

€. Wading. Plan T will eliminate the "tide pools" and, therefore, the
wading done in them. Plan 2 will increase the area for wading behind the
offshore breakwaters. Plan 3 will also slightly increase the area for wading,
since the tide pools will remain intact, and the area beyond and beneath the
existing breakwaters will be added,

d. Sunbathing. None of the plans will have an effect on sunbathing.

e. Picnicking. None of the plans is expected to have an effect on
picnicking or picnicking facilities.

f. Camping. None of the plans will have an effect on camping or camping
facilities.

g. Jogging. None of the plans will have an effect on use of the park
for jogging.

h. Surfing. The surf site located at the west end of the project site
will be partially effected by the offshore protective structures proposed in
Plan 2, but not affected by Plans 1 or 3.

i. Fishing. The shore protection revetments proposed in Plans 1 and 3
will increase the area of rocky fishing sites, which appear to be more popular
than other areas. Plan 2 will reduce the area of convenient fishing sites
along the shore,

J. <Crabbing. A1l plans will increase the area of rocky intertidal
habitat used by the black crab (Grapsus grapsus tenuecrutatus), therefore,
this activity should be much improved.

k. Field Trips. Plan 1, by eliminating the erosion "tide pools,* will
decrease the number of activities available to the children during field
trips. The very shallow, protected pools will not be available for wading or
for observing marine life such as small fishes. Plan 2 will increase wading
opportunity, but will also eliminate the pools and their easily observed
marine 1ife. Plan 3 is expected to enhance the "tide poals® and provide more
area for wading, including some stillwater area for very young children,

E1S~15



1. Short-Term Construction Impacts. During construction, the contractor £
will be given an easement along the shoreline for the entire length of the f
project area as shown in Figure 8 of the Main Report. This easement will
severely restrict access to the shoreline. Work completed and accepted from
the Contractor will be returned for public use provided public safety and
Contractor access to remaining sites is not restricted. Phasing of this work
is anticipated, and will depend on contractor operational requirements. The
Corps* Resident Engineer and the Contractor will coordinate to assure that
every practical means is used to provide access to as much shoreline as
possible throughout the construction period. Increased truck traffic during
construction will result; however, possible temporary truck routes within the
park will be investigated and coordinated with the Division of State Parks to
prevent traffic congestion,

5.2 NATURAL HAZARDS.
a. Floods. WNone of the three plans will increase flood hazard risks.

b. Tsunamis. HNone of the plans will increase tsunami hazard risks.

5.3 WATER QUALITY. During construction of all the plans there may be a
temporary increase in turbidity in the water. Excavation at the shoreline for
the toe of the revetments of Plans 1 & 3 have the greatest probability of
causing increased turbidity. The excavation, to be accomplished by c%amshe?],
dragline, or similar equipment is expected to be minimal, especially in the
area of the existing, deteriorated revetment of Reach 1. The other main
source of turbidity will be the temporary causeways connecting the off-shore
breakwaters of Plans ? & 3 for equipment access. (See Figure 10, 11 & 12 of
the Main Report.) These causeways will be removed as each breakwater is
completed and their fill material is expected to be clean stone which will
cause minimal turbidity. These temporary causeways may also be required for -
the maintenance of the offshore structures. For the long-term, turbidity is %g
expected to decrease slightly due to the reduced erosion. No other water
quality parameters are expected to be affected.

5.4 SEDIMENTATION AND SEDIMENT QUALITY. None of the plans will affect the
amount of sediment or the sediment quality of that which originates from
Honolulu Harbor channel. Erosional sediments from the Sand [sland study area

are expected to be virtually eliminated.

5.5 NOISE. There will be a temporary increase in the noise level during
construction, but there will be no significant difference between any of the
three proposed plans, and nc long-term change in the noise level as a result

of any of the plans.

5.6 AIR QUALITY. A1l three plans will create a temporary increase in the
amount of dust in the air from construction. However, due to prevailing
offshore winds there should be no significant effect to the inland park areas.

§.7 MISTORIC RESOURCES. No effect to the existing Worid War II defense
facilities, which are incorporated into the park, are expected by any of the
plans. No sites eligible for or listed on the State or National Register of

Historic Places will be affected by the Alternative Plans.

EIS-16



5.8 BIOLOGICAL RESOURCES.

, a. Terrestrial 2esources. There will be no effect to the existing
L terrestrial flora or fauna in the study area.

b, Marine Resources.

[
o (1) Flora, Plan 2 and 3 will provide additional hard subtidal
substrate for algae growth. Plan 1 will have no significant effect.

a (2) Fauna. Plan 2 will form an increased rocky subtidal and

- intertidal habitat. Plan 3 will also form an increased rocky intertidal and
B subtidal habitat offshore but will have no significant effect near shore.

i Ptan 1 will have no significant effect.

¢. Endangered Species. There are no terrestrial endangered or
threatened species in the study area. Although juvenile Green Sea Turtles may
forage in the general area, due to the general lack of preferred algae in the
immediate project area, none of the plans is expected to have an effect on

them.
2 6.  PUBLIC INVOLVEMENT
£ 6.1 PUBLIC INVOLVEMENT PROGRAM. The public involvement program has consisted

of meetings and workshops with the public at large and with members of
Federal, State and County agencies having interest in the proposed project. A
= meeting with the Kalihi-Palama Community Association was also held. Public

§ concern over impacts was centered around the surfing site at the west end of
the project area and the erosion “tide pools." Users of the park expressed
support for the project and appeared to agree that no significant adverse
impacts would be caused by the project.

6.2 REQUIRED COCRDINATION. The following coordination must be completed with
the following agencies:

£
£
sy
B
B
i

a. Coastal Zone Management Act. Prior to plan implementation, a Federal
consistency determination will be prepared by the Corps and concurrence
requested from the State of Hawaii, Department of Planning and Economic
Development, Coastal Zone Management Office.

b. Endangered Species. Coordination with the National Marine Fisheries
Service has determined there is little possibility of the project effecting
the threatened Green Turtle, and that formal consultation pursuant to Section 7
of the Endangered Species Act is not reguired. Correspondence by the Corps
and the National Marine Fisheries Service on this issue are included in
Appendix F.

g
&
&
:

¢. National Historic Preservation Act. The State Historic Preservation
Officer has detarmined the project does not occur on properties listed or
determined eligible for listing on the Hawaii or National Register of Historic
Places.

d. Fish and Wildiife Coordination Act. The US Fish and Wildlife Service
has provided a Section 2{b) report which is included in Appendix F.
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e, (lean Water Act, Section 404 Evaluation. The EIS contains an
evaluation of the effects of the discharge of fill material in accordance with i
US Environmental Protection Agency requirements. The US EPA has an
opportunity to review and comment on the EIS and the 404 evaluation.

f. State and County Approvals. The State of Hawaii, Department of Land
and Natura) Resources, is responsible for obtaining all necessary local
permits and approvals and satisfying the requirements of Chapter 343, Hawaii
Revised Statues and E£IS Regulations. The Federal EIS and CIM consistency
request discussed the construction impacts and compatipility of the action to
local coastal zone management policies, but did not address actions to be
planned by the State.

6.3 STATEMENT RECIPIENTS. The following agencies and public-at-large were
sent copies of the draft environmental statement and survey report, and will
be sent copis of the final report.

Federal Government

US Advisory Council on Historic Preservation
Washington DC Office
Western Project Review (ffice
US Environmental Protection Agency
Office of Environmental Review
Region [X
Pacific Islands Office
US Army Corps of Engineers
Coastal Engineering Research Center i
S Department of Agriculture :
Washington D.C. Office
Institute of Pacific Islands Forestry
Soil Conservation Service
Hawaii District Office
US Department of Energy
US Department of Commerce .
Secretary of Environmental Affairs s
National Marine Fisheries Service
Southwest Region Office
Pacific Program Office
Office of Coastal Zone Management
US Department of the Interior -
Office of Environmental Review ¢
US Geological Survey, Hawaii Volcano Observatory
Secretary Field Representative, Pacific Southwest Region
US Fish and Wildlife Service
Regional Office
Pacific Islands Office
Hational Park Service
Office of Archaeclogical and Historic Preservation
Interagency Archaeclegical Service
Arizona Archaeclogical Center
Pacific Southwest Region Office
Hawaii State Office
US Department of Housing and Urban Development

E15-18
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Federal Government (Contd)

US Department of Health Human Services
Regional Office

S Department of Transportation
Federal Highway Administration
14th Loast Guard District

State Government

Governor George R. Ariyoshi
Hawaii Congressional Delegation
Department of Planning and Economic Development - Clearinghouse
Department of Health
Office of Environmental Quality Control
International Tsunami Information Center
Department of Land and Natural Resources
State Historic Preservation Officer
Division of State Parks
Division of Aguatic Resources
Forestry and Wildlife Division
L.and Management Division
Water and Land Development Division
Conservation and Resources Enforcement Division
Oahu District Land Agent
Board of Land and Natural Resources
Marine Affairs Coordinator
Department of Transportation
Highways Division
Harbors Division
Department of Accounting and General Services
Attorney General
State Department of Agriculture
Board of Agriculture
Hawaii State Library
Oahu Island Branches

County Government

Mayor Eileen Anderson

Honolulu City Council

Qahu Legislative Delegation
Department of Parks and Recreation
Department of Planning

Planning Commission

Department of Public Works

Board of Water Supply

Office of Civil Defense

Department of Land Utilization
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Organizations

Pacific Yacht Club

Pearl Harbor Yacht Club

Sea Grant/Marine Advisory Program
Lani-Kailua Outdoor Circie
Institute of Marine Biology
Kaneohe Yacnt Club

Hawaii Yacht Racing Association
Waialua Boat Club

Waianae Big Game Fishing Club
Pokai Bay Boat Club ;e
Save Our Surf o
Shoreline Protection Alliance -
Waikiki Yacht Club P
Life of the Land L
Greenpeace Foundation

Outdoor Circle

Pacific Diving Industries

Bishop Museum

Waimomi Qutdoor Circle

Hawaii's Thousand Friends

Western Pacific Fisheries Mangement Council
Kalihi-Palama Community Council

Hawaii Audubon Society

University of Hawaii Yacht Club

Hawaii Kai Fishing Club

Sand Island Committee

La Mariana Sailing Club

Environmental Center, University of Hawaii
Center for Urban Affairs and Policy Research

6.4 PUBLIC VIEWS AND RESPONSES. following is a summary of significant
comments received. Not all comments are summarized here; however, all letters

of comments and responses are reproduced in Appendix 8. o

a. Federal Agencies

{1) The National Marine Fisheries Service, Southwest Region determined
that the proposed project is not likely to adversely effect the threatened
Green Sea Turtle, therefore formal consultation pursuant to Section 7 of the
EFndangered Species Act is not required.

(2) The U.S. Fish and Wildlife provided a Section 2({b) report pursuant
to the Fish and Wildlife Coordination Act. The report indicted the project
would not have a significant adverse impact on fish and wildlife resources in
the study area, but recommended several measures to mitigate construction

impacts.,

{3} The U.S. Environmental Protection Agency did not object to the
project, classified it as Category LO-1, and had no comments.
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b. State Agencies

e

(1) The State Department of Health has stated the discharge impacts on
o water quality are acceptable, and have been mitigated to the extent practical,
& and that the discharge will conform to State water guality standards.

(2} The State of Hawaii Historic Preservation Officer has stated the

gf project does not occur on historic properties that are listed on the Hawaii
Register or tﬁe_Natiana? Register of Historic Places, or that have been
determined eligible for inclusion on the National Register of Historic Places.

S

(3) State Department of Land and Natural Resources expressed concern
over possible dredging, turbidity and sedimentation, inconvenience to the
public due to access restrictions, public safety and maintenance
responsibilities. The EIS addresses many of these concerns, and others will
be addressed during later phases of the project as indicated in our letter of
response.

(4} The Department of Planning and Economic Development expresed the
desire to have the EIS discuss the Hawaii State Plan objectives and policies
appropriate to this project, and the manner in which the project addresses
these; however, since a State agency is the sponsor, it is assumed the
proposed project is in conformance with the Hawaii State Plan and no
discussion is required.

¢. City and County of Honolulu Agenices

§ (1) The Department of Parks and Recreation believed the offshore

: breakwaters of Plan 3 should be extended through Reach 3 [Figure 8) to enhance
launch and recovery of surfboards and formation of a sand beach in the area.
This alternative was considered early in the planning process but was objected
to by a surfer at the public workshop in November 1962.

{2) The Department of Land Utilization reminded the Corps of the
requirement to obtain a Special Management Area permit for the project. This
requirement will be satisfied by the Tocal sponsor, the State Department of
Land and Natural Resources.

(3} The Department of General Planning expressed concern over the
increased trucking activity expected during construction. The impacts are
discussed in the EIS and are not expected to significantly interfere with
normal park traffic, as indicated in our letter of response.

d. No comments were received from organizations or individuals.
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LIST OF PREPARERS

The following people were primarily responsible for preparing this Environmental
Impact Statement.

Or. James E. Maragos Marine Ecology B8S, Zoology; Ph.D, Review, overall
Oceanography; 2 yrs impact assessment.
postdoctoral research;  (NEPA Coordinator)
8 yrs environmental
consultant; 8 yrs
EIS studies, Corps
of Engineers.

Ao

Mr. William B. Lennan Biology BA, Zoology; 2 yrs Overall impact :
. postgraduate studies, assessment., o
University of Hawaii;
3 yrs fishery biologist,
USFWS 1 yr environmental
biologist Corps of

Engineers.

Mr. David G. Sox History and BA, MA Geography; Cultural and

Culture 6 yrs research; 7 yrs historical impact

EIS studies; Corps of assessment.
Engineers.

Mr. David W. Cox Archaeology BA, Anthropology; Archaeological/
2 yrs postgraduate historic sites
studies; w/diploma in reconnaissance
cultural resources and impact

management, EWC; 1 yr assessment,
EIS studies, Corps
of Engineers. .

Mr. John 1. Ford Limnology BS MS Zoology; 4 yrs Fish and wiidlife
EIS studies, Corps of assessment.
Engineers; 1 yr, fish-
ery biologist, USFWS
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I. PLAN FORMULATION CRITERIA

A. STUDY (LEGISLATURE) AUTHORITY

This study and report were accomplished under the authority provided by
Section 103a of the River and Harbor Act of 1962, as amended, which states:

"The Secretary of the Army is hereby authorized to
undertake construction of small shore and beach restoration
and protection projects not specifically authorized by
Congress, which otherwise comply with Section 1 of this
Act, when he finds that such work is advisable, and he is
futher authorized to allot from any appropriations
hereafter made for civil works, not to exceed $25,000,000
for any one fiscal year for the Federal share of the costs
of construction of such projects: Provided, That not more
than $1,000,000 shall be allotted for this purpose for any
single project and the total amount allotted shall be
sufficient to complete the Federal participation in the
project under this section including periodic nourishment
as provided for under Section 1(c) of this Act: Provided
further, That the provisions of local cooperation specified
in Section 1 of this Act shall apply: And provided
further, That the work shall be complete in itself and
shall not commit the United States to any additional
improvement to insure its successful operation, except for
particpation in periodic beach nourishment in accordance
with Section 1(c) of this Act, and as may result from the
normal procedure applying to projects authorized after
submission of survey reports.®

8. ASSURANCE OF LOCAL COOPERATION

1. As specified in Section 221 of the River and Harbor Act of 1970 (P.L.
91611}, the local sponsor shall enter into a written agreement to furnish the
required cooperation conditions prior to commencement of construction. Under
legislation and administrative policy of Section 103a of the River and Harbor
Act of 1962, as amended, these conditions are:

a. Provide without cost to the United States all lands, easements,
and rights-of-way necessary for construction of the project.

b. Hold and save the United States free from claims for damages due
to the construction work and subsequent maintenance of the project, excluding
damages due to the fault or negligence of the United States or its contractors.

¢c. Maintain and operate all works in accordance with regulations
prescribed by the Secretary of the Army.



d. Subject to the Federal limitation of $1,000,000, provide a cash
contribution equivalent to 30 percent of the total construction costs of the
project, the final amount to be estimated after final plan selection.

e. Assure continued ownership of the shore upon which the amount of L
Federal participation is based, and its administration for public use during 2

the economic life of the project.

f. Comply with Title VI of the Civil Rights Act of 1964 (P.L.
88-3521}.

C. PLANNING CRITERIA AND CONSTRAINTS

b, Institutional Policies. Several insitutional policies of the Federal
Government affect the design and decisions for local and Federal participation,
Executive policies are jssued through the Office of Management and Budget
(OMB), the Water Resources Council (WRC) and the Council of Environmentai
Quatity (CEQ). Legislative policies are expressed by various legislative
enactments of Congress which has devejoped a body of laws establishing
national concerns regarding the nation's natural resources.

The draft Principles and Guidelines (P&G} provide the basic framework for
Federal agencies in formulation and evaluating alternative plans for water and
related land resources impliementation studies.

The Corps of Engineers regulations {ER} are specific guidelines to
implement the Principles and Guidelines as well as other legistative laws and
executive orders within the Corps' civil works programs.

2. Design/Benefit Criteria. In developing justification for Federal
participaiion, technical and economic evaluation policies, standards,
principles, and procedures are established in determining a benefit to cost
comparison. A1l projects must have & benefit to cost comparison. The
Principies and Guidelines further state that a plan must be formuiated which
reasonably maximizes net NED benefits, consistent with the Federal objective.
That is, this plan must have combined benefits that optimally cutweigh

combined cost.

3. Regulatory/Environmental Requirements. A number of statutory and
regulatory requirements of the Federal government must be complied with during
the planning process. These requirements largely relate to the assessment and
evaiuation of possible impacts on the environmental resources of the project
area. The major reguirements inciude:

Clean Air Act, as amended {42 USC 7401 et seq.). As it applies to
Torps Studies and construction projects, tH1S act requires that ail

Federal projects must conform to EPA-approved or promulgated state
impiementation plans.

National Environmental Policy Act of 1969 {Public Law 91-150). The
National environmental Policy ACt (NEPA) requires an environmental
statement in every recommendation or report on proposats for
tegislation and other major Federal actions significantly affecting
the guality of the human environment.
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Clean Water Act of 1977 (Public Law 95-217). {Formerly the Federal
Water Pollution Control Act Amendments of 1972.) The requirement for
Corps projects is to evaluate discharge effects of dredged or fill
materials into waters of the United States and to comply.

Coastal Zone Management Act of 1972 (Public Law 92-583). This act
requires that Corps projects compliy with the objectives of Federal
law as well as be consistent with the (oastal Management Program for
the State of Hawai.

Endangered Species Act of 1973 (Public Law 92-583. The implementing
agency shall coordinate with the appropriate Federal wildlife agency
to determine the presence of listed endangered or threatened species
or their critical habitat which may be present in the area of
oroposed action., The results of the assessment shall be contained in
the EIS.

Fish and Wildlife Coordination Act of 1958 (Public Law 85-624). This
act requires any rederal agency proposing a water-resource project to
consult with the Department of Interior, US Fish and Wildlife Service
{USFWS) and the head of the state or territorial agency exercising
control over fish and wildlife resources, concerning the impacts of
such action. The USFWS shall recommned, in a Z{b) report, methods to
mitigate impacts of the proposed action and to conserve fish and
wildlife resocurces.

Marine Protection, Research, and Sanctuaries Act of 1972 {Pubiic Law
972-532. ih1s &ct regquires the evaluation of the need and
fransportation of dredged material for the purpose of dumping in
ocean waters, In the case of this project, there is no specific need
to provide ar ocean dump site for excess construction materials.

National Historic Preservation Act of 1966 {Public Law 89-635). This
act requires that Federal agencies, when it proposes a construction
project, to take into account the effect of the undertaking on any
property included in, or eligible for inclusion in the National
Register and shall afford the Advisory Council on Historic
Preservation a reasonabie opportunity to comment with regard to such
undertaking. Coordination is also required with the SHPO.

Executive Order on Flood Plain Management (E0 11988). This order
requires that agencies avoid occupancy and medification of the base
floodpiain unless it is the only practicable alternative. For
potential action in the floodplain, an evaiuation of effects on
floodplain values, a description of other practicable alternative
actions outside the floodplain, and adequate dissemination of the
action to the public must be undertaken,

Executive Qrder on Protection of Wetland, (EG 11990}. This order

requires the agency to analyze potential impacts of a project to
existing wetlands and associated values and to give the public
opportunity to comment.

A-3



Wild and Scenmic Rivers Act of 1968 (Publiic Law 90-542). This act
requires agencies to identify potential impacts to designated wiid
and scenic rivers and to coordinate action and obtain concurrence
with the US Department of the Interior. There are no such designated

rivers on Sand Island.

Federal Water Project Recreation Act (Public Law 89-72, as amended).
This act requires that fuil consideration be given to project
opportunities for outdoor recreation and fish and wildiife
enhancement; that planning based on coordination for use with
existing and planned Federal and local public recreation developments
and that the views of governmental agencies concerned with recreation
and wildlife be included in the report.
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IT. COMPLIANCE REPORTS

A, PRESIDENTIAL EXECUTIVE ORDER 11988 ON FLOOD PLAIN MANAGEMENT EVALUATION
REPORT

The purpose of this supplemental report is to present the results of
additional studies in accordance with 33 CFR 239 which implements Executive
order (EQ) 11988, Floodplain Management, dated 24 May 1977. The objective of
EO 11988 is to avoid to the maximum extent possible the long and short-term
adverse impacts associated with the occupancy and modification of fiosdplains
and to avoid direct and indirect support of floodplain development wherever
there is a practicable alternative. The Order requires Federal agencies to:

a. Avoid development in the base floodpiain unless it is the only
practicable alternative;

b. Reduce the hazard and risk of flood loss;

¢. Minimize the impact of floods on human safety, health, and
welfare; and

d. Restore and preserve the natural and beneficial floodplain values.

The proposed action at Sand Island is not located within or near any base
floodplain.

However, the seaward most portion of the study area is susceptible to
tsunami inundation, According to Federal Flood Insurance Administration maps,
the runup of a one percent frequency tsunami would extend about 150 feet
inland from the shore, along the seaward most 1,000 feet of the project area.

The affected area is part of the existing Sand Island State Park which is
being developed incrementally by the State of Hawaii in accordance with the
park's Master Plan. The implementation of the proposed shore protection
project would not induce any additional development but would provide
long-term protection for the existing park facilities. The shore protection
improvements are not being designed to protect against tsunami inundation, and
therefore will not change the existing or future use or development of the
shore. The site is expected to remain in public ownership and park usage for
the foreseeable future, with or without implementation of the proposed shore
protection work.

B. EVALUATION OF THE EFFECTS OF THE DISCHARGE OF DREDGED OR FILL MATERIAL
INTO THE WATERS OF THE U.S. USING THE U.S. ENVIRONMENTAL PROTECTION AGENCY

{EPA} SECTION 404(b) GUIDELINES.

The evaluation and finding of compliance with these guidelines are
included in Appendix A of the Environmental Impact Statement.
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C. OTHER COMPLIANCE AND COORDINATION REQUIREMENTS.

1. A public meeting was held on 26 July 1983 at the Susannah Wesley
Community Center, Honolulu, Hawaii. Public notices were distributed to the
general public and media as well as to Federal, State and County agencies.

The draft report was made available to the public for review prior to the
meeting at the State Libraries' main branch and Kalihi branch, the Division of
State Parks and at the Corps of Engineers office. The meeting gave the public
the opportunity to express their views concerning the proposed alternatives as
well as on the effects of "discharge of fill material in the navigable waters
of the US* and the "development of Federal activities within the base
floodplain® under Section 404 of the (lean Water Act of 1977 and Executive
Order 11988 (Floodpiain Management, dated 724 May 1977), respectiv@ly. A
transcript of the pubiic meeting 1s provided in Appendix B.

2. The Draft Environmental Impact Statement (DEIS) was filed with the US
Environmental Protection Agency {EPA). The EPA classified the DEIS as LO-1
indicating lack of objections.

3. in accordance with the Fish and Wildlife Coordination Act of 1946, as
amended, the US Fish and Wildlife Service provided a Final Coardination Act
Report dated 23 August 1983, A copy of this report is provided in
Appendix F.

4. The State Historic Preservation Officer (SHPQ), the Interagency
Archaeclogical Service, the Council on Historic Preservation were afforded the
opportunity to review the adequacy of our cultural resources studies and
findings under the National Historic Preservation Act of 1966. No adverse
comments on the cultural resources studies and findings were received by SHPO.

5. The State Department of Health was requested to evaluate the effects
of the discharge of dredged or fill material into the stream to determine its
impacts on water guality and health in accordance with the Clean Water Act.

The State Department of Health concurred..."that the discharge impacis on water
quality are acceptable and have been mitigated to the extent practicable...” as
indicated in their letter of 7 September 1983.

6. The State Coastal Zone Management {CIM) program coordinator will be
requested to review the Final DPR for consistency with their CIM program under
the CIM Act of 1872 (PL 92-583).

7. To fulfill the requirements of Section 7 of the Endangered Species
Act of 1973, as amended, an assessment of the effects of TRé proposed project
on the threatened Green Sea Turtle was prepared by the Corps. The National
Marine Fisheries Service concurred in the findings of this assessment that the
project is not likely to adversely impact the green turtle or its habitat.
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I. PUBLIC INVOLVEMENT PROGRAM

OBJECTIVES

The US Army Corps of Engineers broadly defines the “public" as any non-Corps
entity, other Federal and State Government entities and officials, public and
private organizations, and individuals who are interested in or would be
affected by Corps activities. The objectives of the public involvement
program are to:

a. Inform the public of the current Corps planning process and direction.

b. Surface key planning issues and concerns so that they are given full
consideration,

€. Help formulate and review potential plans of improvement.

d. Offer technical, historical and lecalized information important to the
study.

e. Provide communication between the Corps, local agencies, advocacy
groups and interested parties on the subject plan and problems.

In this study, the public participation program was directed in maintaining
information flow, achieving a mutual understanding and acceptance of the
problems and opportunities, and attaining a level of interest for proper
decision-making. Without this program, a weil-formulated and
socially-acceptable solution cannot be achieved.

TECHKIQUES

The types of public participation forums in this study are small meetings,
workshops and formal meetings.

a. Informal Meetings. These meetings usually consist of less than 10
pecple including specific invited agency personnel, group representatives or
citizens. These meeting will be undertaken at various intervals throughout
the study to heip the planners obtain information and address certain issues.

b. Workshops. These meetings are informal exchange sessions numbering
approximately 10 to 50 people. The purpose is to promote a complete range of
views that recognize current Corps' planning efforts,

c. Public Meeting. A public meeting is normally held during the study
effort after distribution of the draft DPR and EIS. Its purpose is to notify
alt interested parties of the planning effort to date and to obtain public
input and comments on any item in the DPR or EIS. The District Engineer
presides over the meeting, which includes a summary of findings to date, an
informal guestion and answer period, 2 presentation of formal statements of
others and tentative conclusions. Public notices of any such meetings are
issued to the media and the general public is invited.

B-2



1. ACTIVITIES CONDUCTED

Gn July 20, 1982 the Corps notified government officials and agencies and the
gereral public about the initiation of detailed studies for possibie shore
protection improvements at Sand Isiand,

The following were hetd as part of the puplic participation program:

a. Kalihi-Palama Community Council Meeting (October 4, 1982). The
purpose of tnis meeting was to brief the members on the status of the study,
aet their views and opinions, and arrange for a public workshop., Emphasis was
placed on the main study purpose - determining the feasibility for shoreline
orotection. In addition, the following were discussed/concluded:

{1) The Council Jeaned towards supporting ungrouted rock structures,

(2) They also stated that if the project would restore the existing
revetment, environmental impacts could be minimal; if a structure was placed
offshore, impacts could be more significant.

(3} Members indicated concerns in preserving the tide poois along the
shoreline.

b, Public Workshop (November 22, 1982). This workshop was held to obtain
public input on the desires and needs of providing shore protection
improvements. About 20 people attended including government and community
representatives. The Corps gave a brief presentation on the history of the
study, its environmental aspects, current status, and the direction the study
15 heading. Emphasis was placed on two preliminary alternatives - shoreline
revetment and offshore breakwaters. Workshop participants expressed their
desires to see the tide pools left undisturbed. Another area of concern was
the effect the offshore breakwater would have on surfers that use the area,
The Corps replied that the structures would be laid out to avoid any impacts
on the surfing area. The general feeling of the participants was positive and
sugportive,

c. Meeting with Local Sponsors (April 74, 1983). The purpese of this
meeting was to present the status of the study and solicit comments,
suggestions, and questions regarding the study. The following representatives
from the Department of Land and Natural Resources attended: Mssrs, (lyde
Hosokawa {Division of State Parks), Richard Yoshimura (Division of State
Parks}, and George Morimoto {(Division of Water and Land Development). The
Corps presented a brief description of the three alternatives, explaining the
agvantages and disadvantages and the costs involved for each one. Plan 3 drew
favorabie comments from the group because the offshore structures would not
impact the tide pools and surf zone, The group was receptive to the plan and
gave the foliowing suggestions:

{1) Since the offshore breakwater would be attractive to fishermen to
cast from, would the Crops consider connecting at least one of them to the
shore for easier access. The Corps explained that because of the added costs,
the B/C ratio and project feasibility would be adversely affected. However,
the possibility would be considered.
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(2} Could the gaps between the breakwaters be replaced by pipes, for
maintenance purposes and fishermen access? The Corps replied that pipes would
dissipate the water circulation and the costs would be prohibitive.

d. A Notice of Intent to prepare a Draft Environmental Impact Statement

for this study was published in the Federal Register to notify those interested
in contributing to the preparation of the DEIS.

ITT. PUBLIC MEETING

A public meeting presided by the District Engineer was held on 26 July 1983 at
the Susannah Wesley Community Center, Public Notices were mailed to the
general public, the media, and Federal, State and County agencies. The draft
report was also made available to the public for review prior to the meeting
at the main branch and the Kalihi branch of the Library of Hawaii, the
Division of State Parks, and at the Carps office. The list of attendees at
this meeting and the transcript of its proceedings are provided in this
appendix.

IV. PERTINENT CORRESPONDENCE

Pages B-4 through B-10 contain letters and comments received throughout the
preparation of the draft report, and Pages B-11 through B- 43 contain letters
and comments received during its review period.

B-4



[ Beasdan B

B k!

[T e e fre s P — R \ g o T - -
IS - Y e RO iy = : - N iy e Dana e : : N !
ewrater ety [RREA AR Bételaiabial RS N ] s RSN SR S aenh et ot PR



UMY 3013E Bo L pun KEiauyg aaog

ATHEI
B ey
TAMBENO

BPRIARY r oo

Juspuaiuiisdng butpying pue iojositd
IPNYYS "H OADM

g

fsanochA Atnan Axap

SaRIALYY (R UIGUIEABY 30 A A 15
Tapga aoafoay
ERVEON IHIRIZ

TISFI0 O FIUSWWOS IO UOTIVWAOIUT BAPY DU Op 'BICISIBYI ‘oM poIe A ,UM,
IPYI UTYITA SOTITATIOP PIIR{BF YITA PBATOAUT 10U Bie om : i

fsannd Afsaaoulg e
THIRS PURTET PURE BUT 3R §9TPNIS wotiowioxd sixoys BuTpavha: !
ZR6T ‘¢z Arne padep 233397 anok o3 ssuodsaz Ul 81 BT ‘e3BIuos anod 10y nok wueyy

shunBYs caw 1Esg

*uoTIow

. 1ned Aq painagle aq proon yriga satosds pousiesigl i parafivepus se Hupisyy

95896 ITemen ‘Irelyeys "4 103 pasodord xo pRIsSTT aie 3wyl siewive 1o siueyd jo seysads ou aiw ERETTH
Awry 843 3o juswiredad

uoTSIATY Butissurhuy AyER; TPURTAY pues IR SAinfeatl (011000 VOTSOXA HIRBG HPUE uopInT0zd

IBLYD FBUNBYD NNSTIY Ay aaoys pavodord BUTnaeouod rgel ‘ny ATRp 30 2813187 aned o3 sa17dnr BryL

Bunayn Cap dwag

U9 TTeaRy “as3yeng 1aoy

786 ‘I Isnbny ninyousy *3I0T10814 SurieautPuy Away ‘g
uwoysTafq Juiaesurfoy Cyatun

Bunapy AnsTy iR

TLB-ZR €4

NOAIBNIG ALTNO
BYSOMEE Y e

I LG

INTONTL MW LAY RO TEOR OWF WOL D FEH) B L]
R R aou nosHATRY N N3 PEI~dHI~28~7~1
N ’ TEERE ioyuwes £ NRNCND L
LOLg mouy 9106 koA o a\
54 EMYARTKOR VNN vy oDt
Crdevie HAATENON
Tiaes vk nonoonos Ta v e FHMAWES BHTUM NV HKLS
LA TE R LT e L Rhek ol T Tl PR M OTH)
MINTONOM JdO ALNNOD ANY ALID JOLRIIE 2y 3o qunnirdag) <eiri§ patiun

LHIWIEY 43T ONIGUNG




Sise-ere
O IOMSTTRL

oL TG

speuipg aupianbowp

A teinen e

10308l
1iauwied auiianby

fAysraourg

“30afoxrd syl woay

TENSAL ITTM €1D81)3 (21USRUDITAYD 3S40Ape Auw Bas(iaq

308 op pur J0a(0dd SITUMYIIOM B 24 03 STYI FAII19y I
"HiEG PYEBIS] PURS 201 uwotinaloid uoIs0la yIeReg U Sarpnls
91BTITUY 01 woTlualuy dnod o sn Fui3|osued xoy nod queyp

duney) i 1eag

8896 ninpousl ‘IaljEys 1104
1oT23s1g aeduriuy Away g
Amiy @1 3o rusulleds
uosstatg Furianuifuy

jotyy ‘Tunsyly ynsiy Iy

7861 'RI asndny

THERE HUMYE CROTRONON
L OOW
EURLT o]
TOHIMOD ALTTID T ANGNNOMANT 40 31430

HYMYH A0 JALVIS

ey

HREOAIHY W THOID

AMIMHTIIA N DUVT OMT WY
SuMYd FLwLY

g

wok Rynaa Aiep

"{947-8¥G 1P pIYoRsI
DG URD B 'ROTII0 AM 3O TMRSPH T [IR) 9189103 ADIAISE
Foeiued aseard CI851o Ino ur peIseIaluY Brxe nod 37

TERIP BTUI UT aDuplsIsse [woituyoel syl spraoad oy dddey sg
pinos am fuorieisbes uitm gadnsesw [elTuRyOOM 1O Baryuowayd
~dns ayz Burzeptsuon 1w ned 1T CNURD uo ¥iIvgd PURISI purg
I03 BRINTFEesw uaTsors goesd uorioenintd syouys etgrsend 1oj
SBTPRIT IN0A Jo 8n BuTwiojut I913ay InoA 21037 nod xueuy

thunayl W Ieag

5896  TIBMBH CIaaiEYS g
INTIYS T assuthuy Awty -s5°n
fwry ays 30 juswyredag
HOTSTATG DurisauTHUY fIaTyn
bunaun NSty C 3K

THET "1 asnbny

ELMME VAR N HTIONGR
A3INLT TROBHINAY 1514
AT N IR INOG A MOIBIANY

SHOMOOSHY T HILYN GaY CONYY 40 LN YA T0
MY 40 ZIvViS

R-6

IR o T
PHEOATHY W FOMEED



I0338L1(
uung C¥CA Uriyuesd

/7Y

BT AL
YOS W OFTY

TOLIFHR A3 MERY
HYMYNTOY N O

WOLIFM
HHNE B A NETHNYY

‘A1saanutg

‘193 lemE
STy ue jusmmod oy Aytuniioddo ayy Jog nod yueyp

‘ueIioe
posodosd 8yl 03 sATiETRL iayyo 01 Sjvemwod ou FATY AN
TERINSEIW UOTSOLD Ydedq uetiveiodd sioys syqissod
10F SRIPNILS PIILTITUT 2avy nol 1wyl sn Sutwiojur
7861 07 AINT JO 193391 InoK PaMaTASR BARY o

cBunayny ca ieag

85896 Tremey "aazyeys 34
10152851 LsauwtBun Away cg'p
Amry 2yl 3o juswiiedag
worstatg Sutassutduy ‘raryn
Hunayy snsvy Iy

I86T ‘57 1sndoy

ALY B BT 3

ettt

GeLEZ~e8/8d00

WEDIAZS DWOMNT D4 2WIND 11aTn
BHDAA MDD W Tn

WEIdee Brrmmeia 23387
LR RTY

Mepne

MOHD "L INVTIIM

™Yy 70

OFACUdAY

BEINCEE
C%Qi&!{ﬁ\“&ﬂﬁm

oy

‘Aimranury

‘pasodord saingesw TOIIUOD 8yl puw swargozd aul
30 Fuaixe 8yl uo powxojul ded Buteg sivioardde pinom as

sharTIoey yred rofem e 03 s23vrRx 3T SE UniHoIR
pues zernatired UT puv SUTTBIoUs S,nged jo uvorivalssaid syl gog
UABDUGD BARY Om ADNIE 23U U0 SIUSUMIGD 0U 3ARY M gbnoyd

SAsusbe anok Ag usweiIapun
Butaq ST yIRd PURISI PURPS I15] SIINSESUW UOTSOID YORaq UOt3IDsIoxd
Brous sigrzsod I10 S9TpnIs eyl sn ButwIoul 103 0ok yueyg

TBUMPYD AW IvEn

BGEYE TTEMPH ‘a83IPUS g

ninjoucd 'zoraysrg sseutbug Awmay cgrp
Aurxy 3o ausmyedag

UOTSTATI burassyrbug
IPTUD Thuney) uAnsIY CIW

Z8e1 ‘57 3snbny

woivs

TIERS CITMEE O IORG
LAFIHLS ORI BOLNOS 059

OIANTTONOM 40 ALNMNOD AGNY ALID

ONINMY T TYYRNID 40 LINIWLE 130

o
LR

MOKHADNY ¥ NED R

3-7



10IRIISTUTHPY
a3 F 9140

<ypu f 1

‘sanok diaamoulg

“1ERY-CEH 3¢ ‘rormuipieo) mrioay seiveds peraBuepuy n o premey Suricy
ferin anafng - ay 3oeInon aspald suorisend 1Aylang Ao savy nok proogg

ryvaford Ayl Fopiwilpuy o1 107ad parEnTRap KY[nioied Hg pInoys Safiraiine uoil
-Dna3sues pesodnad Aiw meay maaw 81yl 0% Frordwr jriswacod fuw PUE_$813IN3 uanxd
arpuaanf oy eade JuiBeloj Ly9%IY ¥ AT SaRIEM aSay) - (FPDAW RIuoIAD) 2F2in)
uaa3d pauareelyl Ayl BT waIy Apnag 13elol4 UOIINAI014 BIDUS PURTS] puPg ayd

o1 zuaselpe sisies up anooo Aprepndes o3 anouy sartasds palsTy ATun Wiy

TROTIVMICIAY Anad 1of
papracad 1 BurmcTioz a3 ‘zpet ‘g asedny o 1a33a7 Snod 03 psucdsal ug

tBunayn 1 zEeg

ASHYE  TIEmEH “133IPGS 14
ning o

“30TFINTY AvourBuy Amay g p

uolsIATg Suitaaarux ‘yatgn

Buna) ST Ak

NIF TEMS /4 Zget ‘py Isn3ny

LIR9G  jyvawH “nppjoucy

QERL ¥4 0 4

277130 weiloig ayjIong UAwISeH
uorBay 1remginog

WEFRIMRINPY Sriealenarsy Fuw 0 IEae
FOUBNNOD 0 LMD LNV n

xF2UThug jatyly pur Iabeuey
VOTHSVYAYH NZ¥y

sanod Ainit Adap

TIZZS~BYS 3w Bupum
BOUBIMRT 30P3UOD aseald ‘suoiisanb Aue sary nod 31

‘AR PURTSI puRs 1% HOTIoeyodd axoys srgissod
T63 saTpnis pasodoxd Yl UD BIUSWMOD QU PARY O

yived pULTST DURE 107
SBIPNAG UDTIDHFOIA DIAOYE WO
‘za6l for Arnp Io asazed anog r1oafagng

sBunsy) I ieag

BS896  ITeMBH faanYeys 1304

Awxy 8yl Fo juswixedaqg

nIniouoy f3otaierg resurbuy Awry g o'p
uyOTSTATG butzesutbuy ‘3ianvyn

Bunays ¥nSTy W

RUBGT BN PUR abuen
YRS WAYH N1 7wA

7861 52 asnboy

fapely p oworgy

OHYRAGH W EMNIET
TMANHHS YN TN HROA

FOAPR POSMFINY BRI

EVROH IE AR OV N

) WINY LAY I8 L LOOS R

PR TONDIN ALY 5 LRI ONY AL

AMACHE SO S0 Ovw



Rpmpoi g Jovmmrnkas worvmY nedtng

aany|n314by 3o pavog ‘uemaieys
YRS TN VD,

‘Aiasasuyyg

“jusumwod o} Aliunjaoddo Py3 403 nok yueyp

‘sauansedy woi1da3oad 21qissod ayg Butpaebas sayg0 03
SIUSUM0D AUR PARY 304 S30p Junjinoraby Jo jusuiaedag oyl

LIEMRY NYR( “NJdBy PURIST PURS JOf 5DUNSPOR
HOESOUT Y2U3E UOL)IDDI0NS JSOUS BLLSSO4 3y

(Bunayy CJay Jean

BGO96  iiemop “adyieyg ‘14

AR OV0Y 12443510 Josupbuz Awiy Cg'n
Auwry ayy jo Juaiiedag

HoLStALg Burseatibuy ‘ja1y)

Bunay) snsiy Cuay

2861 ‘0f 3snBny

$1996 TEARH ‘RITOUCH
mang hury of ATp1
TENLTOMNDY 40 INTWLEVIIG
ﬂ.iﬁam Je w_ﬂ.m

ITROG TRMEY BROUOLY
6EEITXOR°0 4
wshppy Fuep

NYPHITHD 6L DL ALAEF0
NOSHALA T INNYINS

HONBIALD
THEGAY " 378030

FUOLL IO DY 40 O PO/ N D
YMOE A XTIV

LR

$20INOFIY TRINIBN PUR pHET JO PIROY

cm.ﬁ»@Udzo aKWnsn
it s

-
I’

‘sanof A1nay Axsa

sx@yjew
FIUF UT EIESIDIUY ANC 10 UCTIRISPTISUOS Aok pivroaxdde ey

"559008 Butysty otrgnd uo pur swsTueblo suriew [RISE0D

Uo $308139 wIy-HUOT pur (PRIRIAI-UOTIONIITUOD) WISY-FICYE BaRy

AT YIOMBITS BUYI §° Tejosur pasodoid joalfoxd u0T3oaYI0ad FUTTLIOUS

Aue yite SUIDOUOD GnvY BIOIBIMY pinom Aoushe ang  CHBUTUSTI PUTT

~BICUS Mo7 Bsn JUEDTIZTUBTS slaoddns SNyl pue 8100 WRGIN 8, 0{A1OUOH
FO s3uapyesl o3 ffausiusaucsc pajesol] 81 esir 3oeiqns ayy

‘yreg Ayl uy
sSwaTqoxd souvuRlUTEw BUTyeels aie SYIgep ISyl puv ‘aTqdqnd 1RI00
TEAD0I PISSO3-SAvM JEYT puv !posde(1o0 ERY IDIRMYRSIQ ISWIO] ay3

FEYL fUDTEOXS 03 IS0T UB9q ARy YA YOved PURTS] pURy §,9301S
U3 3O FIIVE OMI INOGE ey {3SDs D43 O3 SOITW y 'y ATonvwyxvrdde
Uowaq puvs oyl pue Jogred NINTOUOH O3UT SOUEITUS THUUPY] RIRTOUOY
‘UIBYSES Syl USBMISY 1 BAIR WATAOId BYL IRYI UOTSTAIG SyTea
#IPIg 5, jusmlreddg Syl JO SIBqUWeN IITIS WOIF puRISIapun oy

“jied BjeYy PURTST puURy I0] SsIngesw

USIs0Id yogad uoriosicid aroys argissod Hurpirbel swisoucs Ino 10

uorseaidxe buritaut ‘11 asnbny uo BOTFIC IONO UL PHATIDHY SBM HOTUM

‘ZBET T0T ATAL I (L0d-0300d.) 183391 anok o3 spuodssy sruyp

Bumeyn cIw iesn

85856 TIRARH ‘Ioljeus jio4

Amiy ay3 zo jusmyzvdog
nINTOUOH

‘3oTadRTg xavutbuy Away -gip

uoTstATg Hutassuthbug

FAtys ‘hunsyld ynsty Caw

00¥-0d0 :"ON "4y
97 C00Y

BORRY IIYMyH NINIONDH
128 ¥R & 4

SADLEOOTIY IVHALYN ONY ONYT 40 LNIWIHY 430
IYMYH 4O FLVIS

EHITHECIIAIO NI DNV WTLYA

THRTNM O AT
SIINYLIANCT)
EMIPATHOMMT STIOR Tl

ANTIGYRAMT R TN
TSNDISIAG
AN JH1 04 KA
DBVRYH ¥ WV

TIIMOCRIN RN T 0V T O
WY NG Remns

S BT MO
IHEQLOWY B FOROIN

£



UOTIBALBSEaL

prm e e

E3D13J0

drI038qy B3EIg

PUT URELITTYD
oup nunsng

1w
[

‘sanod Liaaseouly

‘Aisrwtpawmy 99FL-BFS 18 3DY13J0 INO 13R1H0D puw

i35 03 juediidde oyl wmicjur ateard

*s8utaed "squswuStre {eicd 10 Yool
1eODIRYD I0 ‘atoq ‘113ys ‘saseyitav se
paigriuaprun Aisnotaerd Aue 3eyi iusas Y1 ul

"IEITI0ISTY JO 2DUSSQE Sy WATINOD 10U
1ratesd oyl Ut 15t¥e sansnosas

SR0p

S141

AELOM
TPALaIUNDOUSG 2R SITEM 10

tsyelang urwnyg Ysitsodop
YIS SUTRWDL o sails
*Ayaadosd aya
o $a3In0sal [extforoavysin ro/pue TRANIDaLYDde ‘feani(no
‘vaan
e rrudis 1vyy odemr Jou sie
am "AITUIDTA oyl uy sdaalns TeRTRO{QaRyIIE 1O NIV Dyl o)

g

\t\

J0T24L8 00NN "1 OWINT (TSI}

.

AT

‘sanod Aisapouig

(G

Jdom st 17

BOISLALY SAOQAEH
‘uoryezaodsuRd; 1o qdag (0

LRI E

caualosd S1yy uD JuBme0d 01 Sn BuiMol e oy nok queyl

TRAGSN ARG DUE UMHABNS L 40y J3ges Apgegoad pue Bupsraid Aypeniisyysae
TLLRMERS 31840800 0 oubyl 8412 quaenasRs auois Bujdoys v oyim

PRIDRI0OLD BOUR LR JONIPH NIN{OUON AYT §o uoLTdod LUy A9S 03 J434Pad pinoM ay

TS3IDRY4 2TROISIH 40 taxstdoy

[PUOTIEN 343 U0 UOISAYDUIL
1BYT X0 "Sadepd DIX0ISIH O

1IRMEH 243 U0 pPaisi] asie
1ou saop 1daf{cxd sty1 3wyl

101 21q181{9 paurwialap uasg nary
115 18ay [RuMOTIRN Ayl 10 falsiRay
IPgl satizadead S1X015TY UL Anaoo
SAIBDIPHT SPLOTDT INO 30 MIEAIL y

L33r0%d NOTID31049d JH0HS ONYIST ONYS

"Butywizopun 135(4ns oyl matast 03 L3tunzzoddo ayy a0 nod yueyp

TreMBy Tnyen Tyieg PUETS] pueg 40j SAINSR AN

UGESOLT Youag uolidsilody 210w

5 A0J saipnig

SLaA0dns

‘At rarsundsad 108uatp

85896

Sioaeans

AN 03 10U PUR TAJE S{YT 40 TUBMMEBAJY BULIBJIOUS BYF UL 15332UL N0 03 pale{ad
B4R 8580 51U WL SIUBNED uno 05 pabeuRi pUT PAUNC-IILYS SU WJded puRLST DUBG

:Bunayn -4 Jeag

LLEMEH TUBTIPUS 1403

ninjousy *1osa3sig ssanbuy Leay 5 p

Runay) caw awag

85865

Tremey ‘1aljeys 1oy

(Ad-GT00d) 057 FuTpitng
siazut¥ay yo sdion Lwiy "g'p
WOTsIATg Autreaurfug

FaTys "Humey) Ansty - ap

— A .
T Dg
TRt —c Ll
S Am— WAVE TIVES S0 NOTISO
v SO EROMNOEER -
‘e TEHINLLYR CMY ONYT 00 L

VMY 40 RIS

P-:

R

o

2661 ‘41 +aqwaydag

VHYLEIREY 3AbANA3R
FMINYEY U MY DIEQ

AL DYEID 41 AuEdn
T sy

[EREE I

Oy 1 ONIW3

FIS0A DY MY QO G
EEFFAM S NN W LA03 389

T R
BEOANY W OO

Away 241 o 1uswi.edag

uoisiatg Buiassubuy

Jo1yy ‘Bunayy ansLy

ROLLYEHDAE ONY SHMY G 40 LHINHLNY G300

OIMTONOH 40 AILNNMNOD GRNNY ALED

uniwm
RORNROMT W NE R



g
b
L
L
L

P
i
B
3
5
[

e

P ey

The table below lists the agencies and individuals from whom written comments
Verbal testimony o the Draftr Report
in documented ir the transeript of the Public Meeting starting on page B-43,

on the Draft DPR and EIS were received.

Governot George K. Arfyoshi
Mayor Eilzen R, Anderson
Senator Spark M. Matsunsga
Senator Daniel K. Inouye

Federal

US Department of Transportation
Federal Bighway Aduinistration,
Region 9

US Department of Agriculture

oreat Service

Soil Conmervation Service

US Coast Guard

Envirconmental Protection Agency

US Department of the Interior
Geological Survey
0ffice of the Secretary
Fisgh and Wildlife Service

Department of Health and Human
Services

US Department of Commerce - NOAA
National Ocean Service
National Marine Fisheries Service

Department of the Army, Waterways
Experiment Station

State
Department of Land and Naturgl Resources

State Historic Preservation Officer
Department of Health

Bawaii Heousing Authority
Department of Accounting & CGen Services
Iniversity of Hawail
Water Resources Research Center
Sea Grant College Program
0ffice of Environmental Quality Centrol
Department of Defense, Office of the
Adjutant General
Department of Plamning & Economic
Development
Department of Transportation
Office of the Governor

City & County
Department of ‘Public Works

Oshu Civil Defense Agency
Department of Housing and

Community Development
Department of Parks and Recreation
Board of Water Supply
Department of General Flanning
Depariment of Land Utilization
Department of Tramsportation Services

Private
Hawaiian Electric Company

Page
B.12
B-12
B~13
B-14

B-14

B-15
B~16
B~15
B-17

B-16
B-22
Appendix ¥
B-18

B-19
B~20
Appendix F
B-21

B-23, B-24,
B~26
B-24
B-26, B~27

B-28
B-28

B-29
B~33
B-29, B-30
B-30

B-32

3-32
B~43

B34
B-36
B-36

B-37
B-38
B-39
B~41
R-42

B-31

B-11

Remarks

Clagsified LO-1

Coordination Act Report

Regponse provided
Response provided
Section 7 Comsultation

Response provided

Responge provided
Meets State requirements on
water quality

Response provided

Letter of Intent

Response provided

Response provided

Resporse provided
Response provided
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SAND ISLAND SHORE PROTECTION STUDY
OAHU, HAWAII

GEOLOGY, FOUNDATIONS AND MATERIALS APPENDIX

REGIONAL GEOLOGY

The Isiand of Oahu was formed from the coalesence of lava flows from two
volcanic ranges; the Waianae and Koolau. Although the Waianae volcanic range
appears to be older (the first to become extinct}, both volcanoes were
concurrently active from the late Tertiary Period of geologic time to the
early Pleistocene Epoch (2 million to Yess than 1 million years before
present). When volcanic activity ceased, streams carved deep, ampitheater
headed canyons into the surfaces of the volcanoes' shield-shaped domes. At
the same time (and over the past 600,000 years), changes in the ocean level
accompanying glaciation and deglaciation of the earth during the Pleistocene
Epoch were partially responsible for shifting Oahu's coastiine. These ocean
tevel changes drowned stream valleys and created wave-cut terraces and coral
reef deposits at various elevations between 1,800 feet below and 1,200 feet
above tne present day sea level. Volcanism (the Honolulu Series) was renewed
on the Koolau range between 900,000 and 100,000 years before present wnich
created such features as Diamond Head, Salt Lake, Aiiamanu, Punchbowl and the
Koko craters. The project site is located within the Honolulu plain on the
southern shore of Oahu. This plain is essentially a fringing coral reef left
high as the sea receded to its present level. Driil holes show that lava
flows of the Honolulu Series are interbedaed with the reef geposits which
conclude that the two must have been forming at about the same time. The
lava-basalt basement is found at 400 to 1,000 feet below the Honolulu glain
and is capped with a 255-foot thick layer of nearly impermeable clay and
gravel.

SITE GEQLOGY

The site of the proposed shore protection project is on the east partion
of the south coast of Sand Isiand (formerly called Anuenue Island), Sand
Isiand was made on a shallow coral reef (2 to 6 feet below the water surface}
by the deposition of reef materials dredged from adjacent Honolulu Harbor and
Keehi Lagoon., The Fort Armstrong Entrance Channel to Honolulu Harbor, located
east and southeast of the project site, was dredged to a design vessel draft
depth of 45 feet. Sand Island is relatively flat with an average gradient of
less than one percent towards the shoreline. Honolulu Harbor is located
directly north of Sand Island and has been dredged to depths ranging between
35 feet and 45 feet,

The project site begins at the southeast corner of Sand Island and extends
westward along the shore for a distance of approximately 2,100 feet. The
initial 500 feet of shoreline at the site is revetted with basalt cobbles and
bouiders which range in size up to 3 feet diameter pieces {weighing up to
about 3.0 tons). The revetment appears to be about 10 feet to 20 feet thick
and generally slopes iV on 1H. Several failures in the revetment stope as
flat as 1V on BH., The land surface behind this portion of the site is flat,
generally at elevation 6.0 MLLW and is covered by fill comprised of coralline

C-1



gravels and sand. Offshore, the ground surface in this portion of the site,
undulates between elevation {-)8.0 and elevation {-)14.0 MLLW. However, it
stopes gently seaward wiin an averaged gradient of 2°. The ground surface in
this area from the toe of the revetment to a distance of about 150 feet
offshore is covered with rubble consisting of sand, gravels and cobbles.
Beyond 150 feet, the ground surface consists of hard coral reef limestone with
occasional depressions containing gravel and cobbles. These depressions are
about 6 feet in diameter bDut rarely exceeds a foot in depth.

The shoreline from station 5+00 to 14+50 is protecied by a narrow {(6' top
width), low (5-foot nigh), basalt boulder breakwater. The boulders of this
preakwater range in size From 1.0 foot to 3.0 feet diameter and weight from
158G pounds to 2.0 tons. Fhe bDreakwater from station 14+50 to 21+0C is broken
and scattered. The entirs breakwater {station 5+00 to 21+00) forms the toe of
a beach berm and creates a tidal pool between the two features particularly at
nigh tides. The materials of the beach berm and backshore areas consist of
coarse coralline sand and gravel. The distance from the breakwater to the top
of the beach berm varies from a few feet to as much as 100 feet. The beach
berm sicpes 1V on bH uniferniy seaward throughout this portion of the project
site. The top of the beach berm and backshore area,like the initial portion
of the site, is at elevation 5.0. The ground surface offshore of this portion
of the site slopes gently [about 2°) to the southeast between elevation (-)¢.0
and elevation (-)11.5, The surface is typical coral Timestone reef flat
consisting of hard coral limestone and limestone breccia with few living
corals on the western half and sandy gravel and gravelly sand on the eastern
haif. Also, occasional shallow depressions are filled with gravels and
cobbles.

SEISMICITY

Although Oahu's seismic regime may appear subdued, intensities from major
earthquakes on or near a neighboring island can have catastrophic effects on
any and all of the Hawaiiin [slands. Two such significant earthquakes
occurred on the £ast Molcokai Fracture Zone in 1871 and 1938. These events
registered a Richter Magnitude 7.5 and were felt in Honolulu with a Modified
Mercalll (MM) Intensity VIIl. The original Modified Mercalli Intensity Scale

(abridged) states for MM Vill:

“Damage slight in specially designed structures; considerable in
ordinary substantial bduildings with partial coilapse; and great in
poorly built structures, Panel wails thrown out of frame
structures. Fall of chimneys, factory stacks, columns, monumentis,
walls, neavy furniture overturned. Sand and mud ejected in small
amounts. Changes in water wells., Persons driving motorcars
disturbed."

These svents have been considered the "worst of credible events" and have
been used in the development of seismic probability zones as well as in
seismic designs for modern structures. The Uniform Building Code 1ists Oanu
in seismic probability Zome 1. for design consideration, Army Technical
Manual ™ 5-809-10 places dahy into seismic probability Jone 2 and describes
damage as “"moderate.




SUBSURFACE INVESTIGATIONS

An unshore boring investigation was performed to establiish the presence
and gquality of reef rock thought to be below the island fill. Fourteen
borings were drilied 60' to 250' apart to maximum depth of 35, Sampling was
limited to SPT split spoons {ASTM D-1586) and 4" corings for the purpose of
classifying and grading materials encountered. Since reef rock was visually
confirmed beyond the talus of the existing revetment, no offshore borings were
considered. See Figures C-1 and (-2 for boring locations and boring logs
respectively.

Snorkeling and scuba dives were made near the shoreline to map surface
coral outcroppings. Estimated Vimits of coral reef rock are shown on
Figure C-1.

A previous study was undertaken in 1974 by Dames and Moore for the State
of Hawaii Sand Island State Park Development. This subsurface investigation
consisted of 12 test pits and 2 borings further inland from the shoreline.

LABORATORY TESTING

Sixteen sieve analysis tests were performed to evaluate the gradations and
filter characteristics of the fill overburden and the underlying sediments.

The previous Dames and Moore study showed results of direct shear tests,
percolation tests in the field, consolidation tests, moisture content, dry
density determination and a CBR test.

SUBSURFACE CONDITIONS

Contrary to expectations, no suitable coral rock formations were
encountered in the borings taken along the top bank of the shoreline. The
overburden fill was placed between 1907 and 1934 and consisted of silts, sands
and gravels (i.e. SW, SP, SM, GM, GP, MH). Standard penetration blow counts
varied between 3 and 47, but the fill's relative density was generally in the
medium dense to loose range.

The sediments below the fill have similar gradations but are characterized
as follows:

- Generally less coarse sand, more fine sand.
- Generally gray in color rather than tan.
- Weaker materials with reiative densities generally in the loose to very

toose state.

The offshore diving revealed partially covered continuous moderately hard
coral reef rock with an apparent average thickness in excess of one foot. {See
Figure C-1}. Unfortunately, gravel and sand deposits adjacent tec the existing
revetment prevented exact mapping of the rock. AL the west end of the project
area (beyond station 18+50) sand from the adjacent beach covered the offshore

arga.
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SOIL VALUES ADGPTED FOR DESIGHN

The follcwing design values for subgrade of the proposed revetment
improvement was adopted from the boring investigation and data reported in
previous Dames and Moore study dated 1974:

Unit weight dry 78-94 PCF
Unit weight saturated 103-125 PCF
Angle of internal friction 28°-30°
Conesion 0 PSF

DESIGN CONSIDERATIONS
a. Revetment Toe Protection.

Stations 0+00 to 7+00 discloses no evidence of a continuous reef
structure near the shoreiine for the proposed revetment toe. Scattered
jimestone rock or boulders may be encountered in the excavation for the
structure. The revetment toe within this reach should be imbedded at least to
the depth of anticipated scour in accordance with the shore protection manual.
Should the revetment structure be moved seaward where some continuous coral
limestone was noted, the revetment toe may be terminated at the surface of the

reef rock.

Stations 7+00 to 20+0C - A continuous reef rock in close proximity to
the shoreline in portions of this reach was discovered by underwater
investigations. Revetment toe will be terminated on the coral limestone reef
rock, or where reef rock does not exist, imbedded at least to the depth of
anticipated scour in accordance with the shore protection manual.

b. Breakwater Toe Protection.

The offshore breakwater should be sited to take advantage of the
offshore continuous reef rock formation for the foundation of the structure.
Where other considerations preclude such siting, provisions similar to the
revetment toe protection will be provided to prevent toe erosion.

c. Bedding Layer.

The bedding layer ("C" Stone), designed in accordance with
EM 1110-2-2300, dated 28 January 1983, requires the folliowing gradation when
"BY stones consists of 100 1b. - 500 ib. with 50% greater than 300 lb.:

Sieve Size % Passing
g 100
3" £0-90
3/4" U-55
Ko. 16 0-15

d. Siope of Revetment.

Tne predominantiy loose sandy nature of the subgrade below sea water
level and the continuous wave action on this material during excavation
requires a slope of 1V on 2H or flatter to maintain the subgrade slope during

£-4
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construction. A steeper slope of 1.5 to 1 may be considered for that noriion
of the proposed revetment resting on the existing rubble mound structure. Any
extension of the structure below the existing rubble mound should revert back
to the flatter slope. Excavation of the subgrade will be made in short
increments with placement of the underlayer as soon as possible to maintain
the slope for subsequent rock placement.

e. Revetment Slope Stability.

The stability of the revetment at the end of construction with a siope
of 1V on 1-1/2H or flatter is acceptable. A summary of the stability analysis
is shown on Figure (-3,

SOURCES OF CONSTRUCTION MATERIALS

Basalt rock for the proposed shore improvements is available from several
sources on Oahu. The nearest possible source of rock is the Halawa Quarry
which is 7 miles from the site. Although this quarry is capable of producing
sufficient quantities of rock for this project (pieces weighing up to 5 tens),
rock for revetment and armor purposes is not routinely mined at this quarry
and the mining operations will require adjusting to produce the larger size
reck. Rock mined from this quarry is crushed and used as aggregate in concrete
and base course materials. The larger size pieces (up to 5 tons) are generally
pushed into piles and sold as the demand for such rock dictates. Because of
the weak and weathered nature of the formations being mined, the Halawa Quarry
is not a dependable source for large quantities of revetment and armor rock.

The most commonly used source of revetment and armor rock on Qahu is Kapaa
Quarry located approximately 25 miles north of the project site in the
Kaneohe-Kailua area. Hard and dense lava basalt is available in sizes and
quantities required for this project. In addition, bedding material ana
graded aggregates for filter zones are also available from the Kapaa Quarry.

A third possible source of rock is the Makakilo Quarry located at the
southern end of the Waianae range near Barbers Point (15 miles from the project
site). Products from the Makakilo Quarry are limited to aggregates used for
for concrete products, underlayer and bedding materials. Investigations should
be made of this quarry if it is to be considered as a potential source of
armor rock.

Stones from the existing revetment are reusable. However, additional
stone will have to be obtained to furnish the additional height of the
revetment and to replace stome washed out of the damaged sections of the
revetment,

The estimate of construction costs for this project is based on Kapaa
Quarry as the source of armor stone, Based on past experience, stones from
Kapaa Quarry can meet the specific gravity value of 2.58 (relative to sea
water) assumed in the design computations for armor stone. However, if fisld
stones or stones from other gquarries are used, a specific gravity value of
2.44 (relative to sea water) should be used for armor stone design.

[
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HYDRAULIC ANALYSIS
SAND TSLAND

P, PURPOSE., Thne purpose of this hydraulic appendix is to present the physical
factors and the design of protective structure alternatives which are a revet-
ment, offshore breakwater and & combination of the two.

2. NATURAL FORCES.

a. Winds, Storms, and Hurricanes. The prevailing winds in the Hawaiian
Islands are the northeasterly trade winds, which occur approximately 96-495
percent of tne time during tne summer months of May tnrough Gotober, and 553-65
percent of the time from November through April, with speeds of 10-20 miles
per nour. Storm conditions generally result from a breakdown of the trade
wind circulation througn trne islands, and are relatively infreguent. Three
classes of disturbances produce major storms in Hawaii: cold fronts,
low-pressure passages, and true tropical storms or hurricanes. Cold fronts,
which occur during the winter, cause spotty rainfall and gusty winds. The
low-pressure passage brings heavy rain, sometimes with strong winds. A low-
oressure storm type known as the "Kona®™ storm usually occurs during the winter
montns, and is associated with strong and persistent southerly winds and
intense rainfall on the south and western side of the island, Hurricanes
classified as storms with wind speeds greater than 64 mph, are infrequent,
but, in historic times, nine have passed within 200 miles of the islandg of
Dahu. The latest occurred in November 1982 when Hurricane [WA passed over the
Istand of Kauai. All were of tropical storm intensity at their closest point
of approach tp Hawaii except Hurricane Nina (December 1957), Dot (August 1959},
and [WA {November 1982) which remained at hurricane strength until it nhad
passed through the island chain,

b. Waves., Sand Island is exposed to wave attack from the sautherly
directions., The site is somewhat protected from the predominant trade
wind-generated waves by the sheltering effect of the island mass. Thne
divergence of wave energy due to diffraction and refraction resuit in
significant attenuation prior to reaching shore at the project site. This is
also true of swell generated by Nortn Pacific storms, wnich may approach from
the nortnwest through northeast. Some of the largest waves reaching the
Hawatian Islands are of this type, however, these waves are attenuated
significantly prior to reaching the study area. The two wave types which

irectly impact the shore are “Kona storm" waves and southern swell., “Kona
storm” waves may approach from any direction between the southeast and west,
but the larger waves are usually from the southwest. Commanly, periods range
from 8§ to 15 seconds, and heights from 10 to 15 feet. Southern swell are
generated during the winter season in the southern hemisphere Dy strong winds
plowing over long fetches in the South Pacific and Scuthern Indian Jcean.
These waves arrive in the Hawaiian Islands as low, long-period swell, with
typical deepwater heights of 1 to 4 feet and pericds of 14 to 22 seconds. The
direction of approach is from the southern guadrant anywhere Detween the
southeast to southwest., The project site is also subject to potential
hurricane-generated waves, though extremely rare., Hurricanes Nina, Dof, anc
Iwa generated estimatad wave heights of approximately 20 fo 24 feet,
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c. Tides. Tide data at Honolulu Harbor from the US Coast and Gecdetic
Survey are as follows:

e

Feet
Highest tide {observed) 3.5 g
Mean higher nigh water (MHHW) 1.9
Mean high water (MHW) HR
Mean tide level 0.8
Mean low water (MLW) 0.7
Mean lower jow water (MLLW) 0.0
Lowest tide {abserved) -1.3

A1l elevations in this report are referenced to MLLW datum.

d. Tsunamis. During the past 35 years, eight tsunamis have affected the
islands.” The highest observed runup near the study site was 5 feet at Pier §,
Honolulu Harbor, resulting from the May 1960 Chilean tsunami.

3. DESIGN ANALYSIS.

&. Design Deepwater Wave: The design deepwater wave is determined to have
a wave neight of ¢/ feet and period of 14 seconds, based on analysis performed
for the DPR entitled Sand Island Shore Protection, Sept 1978. Based on an
offshore bottom slope of 1V on 100H, and the methodology presented in the Shore
Protection Manual (SPM), it was determined that the design deepwater waves
will break in water depths of 35 to 45 feet, approximately 3,500 to 4,000 feet
offshore. Therefore, the maximum waves expected at the improvement site are
based on controlling depth criteria.

0. Design Water Level: The design still-water level is based on the sum
of severa! components: the astronomical tide, the water-level rise due to
atmospheric pressure reduction, the storm surge due to wind setup, and wave
setup. An astronomical tide of 1.9 feet was selected based on the MHHW Jevel
at donolulu Harbor.

The rise in water level due to atmospheric pressure reduction, Sp, was
determined to be 0.7 feet based on the following equation:

S - 1 Ap (1-e T
M
where Ap = 1 inch mercury,
A = radius of maximum winds = 20 nautical miles, and
r = radial distance from storm center to computation point =

20 nautical miles,



Tne storm surge, 5S¢, was determined to be 0.2 feet based on
the foliowing equation:

(%)
H

(540 & UR2 AX)/d

- 5
a2 where k = 3 x 10 ,

. SR = maximum sustained wind speed = 62 knots,

: A X = incremental horizontal distance in nautical miles, and

A
8
H]

mean depth over the increment in feet.

The water-level rise due to wave setup was determined to be 2 feet based on an
offshore bottom slope of 1V on 100H, the given deepwater design wave
parameters, a nearshore water depths of 5 ft for the revetment and / ft for
the breakwater, and parameters presented in the Coastal Engineering Research
Center (CERC) publication TP 80-3.

The total rise in water ievel is estimated to be 4.6 feet, and is considéred
reasonable based on a maximum observed tide in Honolulu Harbor of 3.5 feet.
This calculates to design depths of 10 and 12 ft for tne revetment and
hreakwater, respectively.

c. Design Wave at Structure: Tne design wave height at the shore is
dependent on the maximum water depth at the structure toe and the nearshore
bottom slope. From the publication by Goda (Irreqular Wave Deformation in the
Surf Zone Coastal Engineering in Japan, Vol 18, 1975) the significant nearshore
wave heights are calculated.

REVETMENT OFFSHORE BW
T = 14 Sec T = 14 Sec
?

L = 5,127 = 1003.52 L = 1003.52

] O

n = .01 a = .01
q = g = 10fFt d = 4 = 17 ft

toe toe
4= 00996 (SPM Table C-1) I R L
T, : ’ T T003.5¢ .

H H . e

- = 1.438 = 1,375 from SPM Table (-1
H H

i ]




REVETEMENT OFFSHORE BW

He = 18.7 say 19 ft H = 19.6 say 20 ft
0 g

H ! W’ i
e AL R B Y
3 5.12(14) 1003.52 L
3] O o
d . ;
..T..,; = .:}3 .....g.;._ B lg. = .6
rio HO 20

He Hg ?
- = .4 , = .4?
H(} HO
Ho = 7.6 ft o= 9.6 7t

5 S

By using the SPM Method shown on Figure 7-4, a slope of 1V to 100H, ds = 10
for revetment and ds = i2 for breakwater, and a T = 14 Secs, Hy is
calculated as follows:

¢
i

REVETMENT BREAKWATER

ds = 10 ds = 12 B
ds ds . %,
-y = 0018 T = 0018
g7 97
W= .00 @ = .0l %
H H

b - g b - gﬂ
Ziﬂg - 83 dS - .85 ;E;i}
H, H

2 . b -
a= = _Bh Ie = .8k
Hb = 8‘5 ft HD = iOaZ ft

Since TP 80-3 supplements the SPM with the State-of-the-art irregular wave
prediction techniques developed by Goda, the wave hetghts predicted by TP 80-3
will be used for the following calculations.

d.  Stability Reguirements: The weight of the stones and thickness of
stone layers required for stability were computed using the following criteria
as presented in SPM:

Argor stone size: W= Wy Heyd
%in pouﬂds? r.® 3
H b o - H i *3/3
Laver thickness: t = Nk { W}
{in feet) (Wp )
Unit weight of stone: W. = 165 pounds per cubic foot
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Design Wave height: H, =

~4

.6 {Revetment)
.6 (Offsnore Breakwater)

U

Stability coefficient: Ko = 3.5 (Quarry Stones) Revetment
2.1 (Field Stones) Revetment
2.9

.9 {Quarry Stones) Offshore

Lad

Breakwater
1.7 {Field Stones) Offshore
Breakwater
Specific gravity of stone
rejative to seawater: Sr = 165/64 = 2.58
Cotangent of structure
slope: cot @ = }.5
Layer coefficient: K = 1,15 forn = 7
Layer thickness: n = 7

Based on the above, the weight of the stones and thickness of the stone layers
are as follows:

Stone Weight Layer Thickness Crest Width
(Pounds) {Feet) (3 Stones)
Armor (Revet)
KD = 3.5 3000 - 5000 (75% > 4000}/ 6.7 10.0
KD = 2.1 4500 - 7500 (75% > 6000) 7.6 11.4
Armor [Offshore BW)
b= 2.9 6000 - 10600 (75% > 8590l§/ 3.6 15.0
Kk = 1.7 11000 - 18000 (75% > 14500) 10.7 15.3
Underiayer
(Revetment ) 100 - 500 (50% > 300)Y 3.1
450 - 750 (75% > 600) 3.5
Underlayer
(Offshore BW) 600 - 1100 (75% > 800)&/ 3.9
1100 - 1800 (75% > 1400} 4.7

V Stone sizes will be increased by 50% to compensate for major overtopping
for Reach 1 only.

2/

—~f Stone sizes will be incresaed by 50% to compensate for major overtopping.

D=5



Based on CETA 80~/ the runup values are calculated as follows:
Runup for Breakwater:

R . 27
H 1+hz
Z = LM‘.“___ = ...-...._.....:.....6...?___.__ = 6.78

s /
A 9.6/1603.52

a = B2

B = 504

H = G.6 ft

R 692 (6.78) _ 4.69 _ |06

9.6 1+ 504 (6.78) 4.47 ’

R = 1.06 (9.6) = 10.18 ft say 10 ft

it

Runup Elevation = SWL+R = 4.6 + 10 = 14.6 ft

Runup for Revetment

R _a
H I + bz
7 . tan@ . __ .66 = 7.17
/ P
i 746/1603.52
3 = HYz
) = 504
H = 7.b
KoL _692 (2.1) L 496 | g
7.6 1+ .504 (7.17) 4.61
R = 1.08 (7.6) = 8.2 ft say 8 ft

Runup tlevation = SWL+k = 4.6 + B = 12.6 ft,

Runup and Crest Elevation: The backshore park lands are at approximate
eievation +b to +8 feet, and thus the revetment and breakwater crests are set
at +8.0 ft to be compatible with the aesthetics of the park environment,
Furthermore, this reduction in crest height from 12.6 ft to 8.0 ft will result
in considerable cost savings to the project. Since the revetment will
therefore be subject to wave overtopping under severe design storm conditions,
stone sizes will be increased by 50% for all the breakwater structures and for
Reacn 1 of the revetment. In addition the armor at the crest would be
extended landward, providing a crest width of 15 feet, to minimize significant
scour damage due to overtopping. Minor overtopping at the seaward crest of
the revetment will occur when wave heignts exceed 6 feet during mean nhigh water
conditions. Significant overtopping is expected along the seaward crest of

0-6
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- the revetment when wave heights exceed 6 feet during highest observed tide
condgitions., Freguency of occurrence for the minor overtopping condition 1is
estimated at 1-5 years and major overtopping is estimated at a 50-year
recurrence intervai. The offshore breakwater will also have a crest elevation
of +8,

4. WAVE TRANSMISSION

i Based on CETA 80-7 the wave transmission values due to wave overtopping are
o calculated as follows:

the breakwater freeboard, F = h -ds = 16 -12 = 4 fg.

B = crest width
n = height of Breakwater
£ ds = depth at structure toe
b 8/y = .75, since this is witnin the 0 B8/, <3.2 1imits the following

equation may be used:

¢ = 0.51 - 0.11 B/
¢ = .43

Tnis is the empirical coefficient for wave transmission by overtopping
necessary for the following equation.

F

K = 1t C (1 - =) where H, = transmitted wave height
T H. R t
0 i
K = .43 (1 - «ﬁ) H. = incident wave height
To 10 1
K = .26 € = emperical coefficient for
To wave overiopping
v L T £ = board
2 KTO el .26 = freeboar
1
v Hy = .EB{Hi) R = runup
H. = 9,0
1
ty = 72,5 ft

Using the Cross and Sollitt method presented in the Aug 1972, Journal of the
Waterways, Harbors and Coastal Engineering Division, proceedings of the
American Society of Civil Engineers:

f.d = ..._4. = LG
R i0
#
- L
Kt = g G .29
1
Ht = 2.8 ft
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The authors state that the transmission coefficient is slightly overestimated
when the overtopping theory is applied to rubble mound breakwater. Therefore
it is felt that the transmittal wave height of 2.5 ft is considered reasonable.

5. TYPICAL X-SECTIONS AND PLAN VIEWS: The typicai X-sections and plan views
are shown on Figures 10, 11, 12 and 13 of the main report. The X-sections are
for all three alternatives. A detailed plan view of the selected plan is
shown in Figure D-1 which follows this page.

6. OFFSHORE BREAKWATER SPACING:

d 2
T % Tooz.gr - -ViI9e
0
from Tanle C-1 g the SPM
9 - a4
[
L= 271 ft
If B = gap width = 75 ft (this gap width was achieved using a
graphical representation of the sideslopes of the breakwaters)
then 8
r = .28

The SPM presents a diffraction diagram based on a B/L ratio of .5 which is the
smallest ratio presented. Using B/L = .28, the diffraction coefficient in the
area of the beach will be less than .7 which is shown in Figure Z2-43 of the
SPM. The diffraction coefficient for 8/L = .28 is estimated to be between .4
and .5,

By using £ = PSHdL and a diffraction coefficient equal to .5, the wave
8

energy (E) is reduced by approximately a factor of 4. Therefore, the use of a
75 foot gap for the offshore breakwaters is acceptable.

5-8
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APPENDIX D
ENGINEERING APPENDIX

[T, COST ESTIMATES

BASIS OF ESTIMATE

foliowing assumptions were utilized in estimating construction costs
the three alternative plans of this study:

I.  An Cahu-based contractor will perform the work.

2. Work schecule wiil be straight-time only at 8-hours per day and
5-days per week.

3. Equipment and storage area will be adjacent to the work site.
4. Construction period will run 16-18 months.

3. Estimated guantities were based on existing topographic maps and
surveys and typical plans and cross-sections,

6. Cost estimates are based on June 1983 price levels.

7. Disposal site for excess spoils will be at the Halawa dump site,
approximately 8 miles away.

8. All new stones will be quarried from Kailua, 25 miles from Sand
[sland. Suitable stones will be saivaged from the existing structure.

9. The offshore preakwaters will be built by land equipment working
on top of the breakwater and temporary causeways connecting them.

0. Engineering and design costs include the Plans and
Specifications, and Engineering during construction.

T1. Supervision and aaministration costs will be incurred during
construction,

12, A 20% contingency cost is provided.

ALTERNATIVE PLAN 1

This alternative requires the construction of 1,950 feet of stone
revetment along the shoreline of the study area. Typical cross-sections

are

shown in Figure 13 in Section IV of the Main Report.



. Project First Cost

The following table summarizes the construction costs for this

alternative. 5
Description Quantity Unit Cost (§) Total (3) .
Mobitization & Democbilization 1 Job - $ 80,000
Excavationl/ 9,600 CY 10 96,000
Armor Stone L
New Stones 14,3060 T 37 529,100
Salvaged Stones 1,600 T 25 40,000 i
Underlayer -
New Stones 6,300 T 34 214,200 g7
Salvaged Stones 5,800 7 21 121,800 %5
Bedding 1,706 T 30 51,000 e
1,132,100 e
Contingency Allowance {20%) 226,400
SUBTUTAL $1,359,000
Engineering and Designg/ 75,000 -
Plans and Specifications 60,000 :
Engineering During Construction 15,000
Supervision and Administration $ 88,000
1,522,000
Indirect non-Federal Costs 20,600 i
TOTAL PROJECT FIRST COST $1,542,000 v

1/ Disposal site at Halawa.
Z/ Excludes Pre-authorization Study Costs (DPR costs).

Investment Cost and [nterest During Construction

[
%

Investment Cost was calculated with the following assumptions:
a. Interest rate at 8-1/8% per annum.
b. Uniform distribution of costs.

c. Construction period of 18 months, with two Y9-month
compounding periods,



(1 + §)1-3/2 (ggg) P+ 1.}1/2
0.75 x 0.08125 = (.06094
Project First Cost

1,542,000

PFC
(=

i

Investment Cost

i
PFC

(LI < )

13

Investment Cost = (1+0.06094) ' "> (12242.000y (140, 06094)0° (12242000,

H

1,637,000

1,637,000 - 1,542,000
$95,000

Interest During Construction (IDC)

o

3, Maintenance Cost

Annual maintenance costs are assumed to be approximately 1% of the
cost of the armor stones:

0.01 x 569,000 = $5,700

The local sponsors, the Dept. of Land and Natural Resources, are
responsible for all maintenance costs of the completea project, as
will be agreed upon in the Section 221 contract.

C. ALTERNATIVE PLAN 2

This alternative requires the construction of nine detached offshore
breakwater structures along the shoreline of the study area.

1. Project First Cost

The following table summarizes the construction costs for this
alternative,

£



Description Quantity Unit Cost (§) Total (§)

Mobilization & Demobilization 1 Job - $ 80,000
Armor Stone 43,100 7 43 1,853,300
Core 7,400 T 33 244,200 7
Temp. Causeway & Workload 10,600 CY 9 307,400 G
2,484,900 i
Contingency Allowance {20%) 497,000 £
SUBTOTAL $2,982,000 5
Engineering and Designl/ 110,060 .
Plans and Specifications 80,000
Engineering During Construction 30,000
Supervision and Administration 194,000
Indirect non-Federal Costs " 20,000
TOTAL PROJECT FIRST COST $3,306,000

1/ Excludes Pre-authorization Study Costs {(DPR costs).

]
L

2. Investment Lost and Interest During Construction

Assumptions for determining Investment Costs are as stated in
subsection B, except that the construction period is assumed to be 22
months.

11
i = T2 X 0.08125 = 0.0745

PEC = $3,306,000

DORENERE

1.5 3,306,000

S

i

(1+0.0745) } o+ {1+0.0745)

Investment Cost 0.5 (éigggiggg)

iF

3,555,000

3,555,000 - 3,306,000

Interest During Construction {1D(}
$249,000

W



35 3. Maintenance Cost

Annual maintenance costs are assumed to be approximately 1% of the
cost of the armor stones plus the cost of installing and dismantling
causeways to gain access to the offshore structures every 10 years.

0.01 x 1,853,000 = $18,500

Cost of causeways (@ 10-year intervals)

Mobilization & Demobilization $ 20,0060
Causeway Material & Workload 307,400
327,400

Contingency Allowance {20%) 65,500
TOTAL $392,900

(TOTAL) x { PWF) x (CRF)
(392,900) (0.8074) (0.08252)
26,300

Annual Cost

B o0 H

Total Annual Maintenance Cost = 18,500 + 26,300 = $44,800
The Tocal sponsor of the project is responsible for all maintenance
costs of the completed project,
D. ALTERNATIVE PLAN 3

This alternative requires the construction of 1,350 feet of stone revetment
and three offshore breakwater structures fronting 600 feet of shoreline.

. Project First Cost

The following table summarizes the construction costs for this
alternative.

[

i
fod
Lk
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Description Quantity Unit Lost ($) Total (%)

Mobilization & Demobilization 1 Job - $ 80,000
Revetment gz
Excavation 7,00C CY 51/ 35,000
Backfill 7,000 CY 3 21,000
Armor Stones
New Stones 9,800 T 37 362,600
Salvaged 1,600 7 25 40,000
Underlayer Stones
New 2,500 T 34 B5,000
Salvaged 5,800 T 21 121,800
Bedaing 1,000 T 30 30,000 2

Offshore Breakwater

Temp Causeway & Workload 3,600 CY 29 104,400

Armar Stones 15,800 T 43 679,400

Core 2,900 7 33 95,700

1,655,000

Contingency Allowance (20%) 331,000

SUBTOTAL $1,986,000
Engineering and DesignZ/ 30,000 =
Plans and Specifications 60,000 g%

Engineering During Construction 20,000

Supervision and Administration 134,000 5
2,200,000 ‘
Indirect non-Federal Costs 20,000 &
TOTAL PROJECT FIRST COST $2,220,000 -

1/ Excavated material to be used as fill within construction easement;
no hauling and disposal costs involved,

¢/ Exciudes pre-authorization study costs {DPR costs).

2. lInvestment Cost and Interest During Construction

Assumptions for determining Investment Costs are as stated in
Subsection B, except that the construction period is assumed to be 20
months.,



v 1
3 i =75 x 0.08125 = 0.0677

12
PEC = $2,220,000 e s o
Investment Cost = (1+0.0677) > (2:880000) (140 g577)0- (22220000,

4]

2,371,000

2,371,000 - 2,220,000
$151,000

Interest During Construction (IDC)

[ )

3. Maintenance Costs

Annual maintenance costs are assumed to be approximately 1% of the
cost of the armor stenes plus the cost of installing and dismantling
causeways to gain access to the offshore structures every 10 years.

G6.01 x 1,082,000 = 10,800

Cost of Causeways (@ 10-year intervals)

Mobilization & Demobilization $ 20,000
Causeway Material & Workload 104,400
? Contingency Allowance {20%) 24;900
h TOTAL $149,300

(TOTAL) x { PWF) x (CRF)
(149,300) (0.8074) (0.,08292)
10,000

Annual Cost

HooH f

Total Annual Maintenance Cost = 10,800 + 10,000 = $20,800

All costs incurred for the maintenance of the completed works are

%ﬁ the responsibility of the local sponsor.
E. SUMMARY OF COSTS
ALT 1 ALT 2 ALT 3
Construction Cost $1,359,000 32,982,000 $1,986,000
Engrg and Design 75,000 110,000 80,000
Supervision & Admin. 88,000 194,000 134,000
Indirect Non-Federal Losts 20,060 20,000 20,000
Project First Cost 1,542,000 3,300,000 £,2¢0,000
i0C Cost 95,000 249,000 151,000
PROJECT INVESTMENT $1,637,000 $3,555,000 32,371,000
TUTAL PROJECT INVESTMENTL/ 1,724,500 3,642,500 7,458,500
Maintenance Costs 5,700 44,800 20,800

i/ Includes pre-authorization study costs ($87,500)
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APPENDIX E
SAND ISLAND SHORE PROTECTION
Benefit Analysis
A.  GENERAL

Benefits creditable to Sand I[sland Shore Protection result from an increase in
the quality of recreation activity and an increase in sandy heach area.
Benefits are the measured difference between conditions with and without a
shore protection project and are expressed as an equivalent annual value,
using a discount rate of 8-1/8 percent and a 50-year project life.

B. VISITOR COUNT OF CURRENT DEVELGPING PARK

Estimatea park visitation figures are available from the State of Hawaii,
Department of Land and Natural Resources (DLNR}, State Parks Division from
1977 througn 1982. The estimates are made for periods when the park was open
for public use. There were periocds when the park was closed because of
construction. The number of visitors was estimated by DLNR by counting the
number of cars using the parking areas. The person-per-vehicle ratio of 4 to
1 was used.

Field observation by POD staff of park use indicated that three persons-per-
car would be more appropriate ratio to use for planning purposes. Applying
this ratio, the total number of visitors for 1582 is 486,000 visits instead of
651,000 visits {Table 1).

Table 1. Estimated Cars and Visitors to Sand Island, 1977-1987

Month FY77 Fy78 FY79 FYR0 Fysl Fya2
Jul Closed 4,984 4,873 5,705 Closed 18,087
Aug Closed 3,800 4,400 1/ Closed 27,872
Sep : 11,257 4,644 5,996 T/ Closed 16,473
Oct 4,700 5,850 5,555 T/ Closed 17,239
Nov 4,499 4,550 4,958 T/ Closed 13,388
Dec 4,157 5,000 7,501 T/ Closed /7,781
Jan 4,821 4,290 2,743 T/ Closed 15,740
Feb 4,267 3,750 3,493 1/ £losed 19,971
Mar 4,318 4,750 5,944  Closed 10,371 16,370
Aoy 5,171 5,150 9,478 Closed 13,021 13,841
May 4,765 4,540 7,344  (losed 21,239 Closed
Jun 5,036 5.275 8,965 Closed 14,992 _Closed
Total Cars 52,491 58,883 68,250 59,626 162,017

Est Visits © 4/Aute 185,000 224,000 285,000 274,000 238,000 651,000
Est Visits @ 3/Aute 157,000 176,000 204,000 130,000 179,000 486,000

1/ open to public intermittently.
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As indicated in eariier chapters of the main report the first increment of park
development was 13 acres. The second increment includes an additional 30 acres

which encompasses the current plans of improvement. To date, a total of &3

acres have been cleared and developed and will become available for public use :
in increments after the grassy vegetation is fujl grown, iy

Visits to the park available for punlic use were divided into two increments
(30 ac and 13 ac) for planning purposes. Based on average visits per acre ¢
there were 339,000 visits made to the 30 acre site in 1982 (Table 2).

Table Z. Estimated Visits Made to 30 Acre Park Encompassing Project Site

Estimated Yisits at Average Visits Acres Available Estimated Visits

J Persons Per Auto Per Acre for Pubiic Use 13 Acres 30 Acres
Year (1,000) {1,000) {Ac) (1,000} (1,000}
1976 No Record 0 0 8 0
1977 157 1.1 13 157 0
1978 176 : 13.5 13 176 0
1979 204 15.7 13 204 0
1880 1390 3.0 43 40 90
1981 179 4.7 43 54 125
1987 486 1.3 43 147 339

C. PROJECTION OF PARK VISITORS

A projection of the number of persons visiting the park was made using

available population projections for Oahu by districts and available frends in {
recreation from the State Comprehensive Outdoor Recreation Plan published in -
1975 and the State Recreational Plan of 1980. A summary of the reasoning used
for the development of park use projections for the 5G-year period beginning
at the base year 1987 and extending to 2037 is presented in the following
paragraphs.

Cahu Population - The 1980 population from the 1980 Census of Popultation and
estimates for 1990 and 2000 were obtained from the State of Hawaii Data Book
1982 Department of Planning and Economic Development. Tnhe 1983 and 1987
poputation estimates were interpoliated. The 2037 projected population is based
on the same annual growth to year Z000. Planning areas for Dahu were those i
designated in the State Comprehensive Outdoor Recreation Plan (SCORP) 1975 ana

Tne State Recreation Plan (SRP) 1980,

Activity participation rates in activity occasion per 1,000 pecple included -
picnicking, swimming, and camping. Computed total occasions were based on the
activity occasion/1,000 people of 314.50/1,000 for a weekend day and
108.0/1,000 for a weekday.

On Oahu, residents are willing to travel outside of their planning area of
origin for recreation. The willingness to travel to the Honolulu planning
area, where Sand [sland is located, is measured in percent distribution of
recreation activities from all planning areas. Data from the SRP 1980
indicated 14 percent of total residential recreation participation from the
Alea-Pearl City planning area is destined for the Honolulu planning area.
Percentages from other planning areas are listed in Table 3. The total numcer
of recreational cccasions (visits) destined to the Honolulu planning area in
1980 based on the above described format is 9,676,000 occasions (Table 2,
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Tabie 3. Projected Recreational QOccasions (Visits) to Honolulu Planning
Area in 1880
{Camping, Swimming, Picnicking)

: Occasion Per Percent of

Oanu Planning Area 1880 Year to Picnic Occasion to Occasion to
Origin Population!/  Camp & Swim?/  Honolulud/  Honolulu
Honolulu 326,000 19,852,000 42 8,338,000
Ewa Walanac 65,300 3,976,000 1 40,000
Central Heonoluluy 85,300 5,194,000 2 104,600

Koclaupoku 110,900 6,753,000 0 0

Koolauloa, North Shore 25,500 1,552,000 O 0
Ajea - Pearl City 140,000 8,525,000 14 1,194,000
Totat Occasions Per Year = 9,676,000

1/ SRP 80, pg 77, Tabie 13.

7/ SCORP 75, pg 44, Table 5-2.

Occasions /1,000 people: Weekend day = 314.50, Weekday = 108.0
3/ SRP 80, pg 96, Table 35.

Population increases bear directly on the increase in number of recreation
activities. Using 1980 recreation occasions to Honolulu of 9,676,000 occasions
as the base, projected increases in occasions to the year 2037 followed
projected State population (Table 4.

In the Honolulu planning area there exists 690,75 acres of improved passive
recreational areas and beaches fronting a park. A capacity of 8,760,000
cccasions to this acreage was computed based on the following parameters.

50 persons/acre = gptimal density for sightseeing picnic use
(consistent with Corps criteria and City and County Department of
Parks and Recreation criteria.)

2 turnover rate per day (State Comprehensive Qutdoor Recreation Plan,
1975)

82 percent of all park activity occurs on weekends. {SCORP 1975)

The projected available recreational occasions {visits) available to Sand
Island is the total projected recreation occasions to Honolulu that cannct be
satisfied by the limited available facilities. There were Y,676,000 occasions
projected in 1980 and 8,760,000 occasions were satisfied by existing
faciltities, ieaving 1,006,000 unsatisfied occasions that are available for
Sand Island Park. Projections to year 2037 derived likewise are shown in
Tacle 4.
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Table 4, Projecied Recreational Visits Available to Use Sand istand Park

- Exist Rec
Projected Rec Gecasion Available Reg
Projected State  Percent Occasion Limits to Jccasions to
Fopulation increase to Honolulu Honctulu Sand Isie

Year (1,000) % {1,000) (1,000) {1,000)
1580 965.0 94,676 8,760 1,006
1983 1,605.0 4.1 10,072 8,760 1,312
1987 1,053.0 4.8 10,556 8,760 1,796
1390 1,091,0 3.6 10,936 5,760 7,176
7000 1,225.0 12.2 12,270 8,760 3,510
2037 1,880.0 53.4 18,800 8,760 10,040

Required acreage to accommodate the unsatisfied occasions can be computed using
the same parameters mentioned in the earlier paragraph. They were 50 persons/
acre, 7 turnover rate perday, and 87 percent of all park activities occur on
waekends. Required acreage is 79 acres for 1980 and 791 acres for 2037

(Table 5). It is notable when comparing acreages in Table 5 that Sand Island
Park does not have sufficient planned acreage to accommodate the projected
required acreage for recreation to Honolulu and therefore could receive
capacity annual visits during all times. However, will the park attract
capacity usage? [n 1982 these were 339,000 visits {Table 2) made to the

Phase 11 30 acre site that has a planning capacity of 380,000 annual visits.
During that year the park was closed for two months because of construction and
yet received 89 percent of its planned capacity. The State Parks Division's
records of group-use permits indicate a growing demand to use the park.

As a result, in projecting visitors to Sand Island Park, maximum planned
capacity is used. Projected visits to the 30 acres adjacent to the project
site for the base year 1987 and throughout the project life is 380,000 visits
{Table 5).

fable 5. Projected Visits to the Project Site Park {30 Acres)

Year Available Rec  Reguired Acreage

Occasion to o Accommodate Planned Useable Rec  Projected Visits
Sand Isle Occasions Acreage at Sand lsie to 30 Acre Park
Year (1,000) ac AC (1,000)
1930 1,006 79 43 uges
1983 1,312 103 43 3392/
1957 1,796 141 66 3803/
1990 z,176 171 83 380
2000 2,510 275 140 380
2037 10,040 791 140 380

1/ Parameters: 50 persons/AC, 2 turngver per day, 52% of all activity occur on
weskends .

2/ Estimates from car counts.

3/ Maximum snnual capacity of 380,000 visitor days for 30-acre park,
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0. RECREATION BENEFITS - PLAN 3

The section of Sand Island Park needing shoreline protection is designated
primarily as & passive-oriented ocean shore recreational area. According to
the "Sand Island State Park Final Report," suitable activities identified for
the study area include camping, picnicking, swimming, scenic viewing,
stroiling, and fishing.

Using criterion from US Water Resources Council Principles and Guidelines for
Water and Related Land Resources, 10 March 1983, a Jjucgment factor matrix was
developed to estimate the increase in the value of recreation activity resuif-
ing from the project. Two different point totals are desired using this
juagment approach to compare the existing {without-project) recreation value of
Sand Isiand State Park use to the value of the park use with the tentatively
recommended (Plan 3) shoreline project (Table 6).

Recreation Experience - Several general activities exist. Among these are
picnicking, camping, seashore wading and exploring, fishing, scenic viewing,
and strolling. Under existing conditions the land-water interface is unsafe
and unsigntly which detracts significantly from the enjoyment of these
activities. MWith the improvement and protection of shoreline areas, the
quality of existing activities is greatly enhanced. The park area itself is
usuaily sunny and dry because of the effect of the mountains on the tradewinds.
The project will allow better and safer access to the land-water interface and
upgrade the recreation experiences to high quality for all general activities
that exist. This improvement is recognized in the evaluation matrix.

Availability of Opportunities - Under existing conditions, several coastal
picnicking and passively-oriented recreational areas are located within 15 to
60 minutes travel time. However, with the shoreline improved and protected,
fewer alternatives matching the park in quality will be available. This
mprovement is reflected by an increase in score value for this particular
criterion.

Carrying Capacity - Presently, facilities include restrooms, parking lots,
lighting, paved paths, drinking fountains, and picnic furniture. These
faciiities were recently constructed and are in good condition. The
implementation of the proposed project will not enhance the quality of these
existing facilities. However, it may protect them against future damage and
subsequent degradation of quality. No change of rating is indicated on the
evaluation matrix.

Accessibility - Access to Sand Island State Park can presently be classified
as fair. The proposed shoreline protection project would have no effect on
park access. Therefore, no change in score is indicated.

Environmental Quality - The shoreline of this park is presently in very poor
condition. The visual impact is a combination of deteriorating revetment,
argas of severe erosion, and scattered jagged rocks washed inland from the
revetment. This condition is shown dramatically in the photographs in the
main report. A restored shoreline would enhance the cverall aesthetic quality
of the park and also provide for greater safety of persons using the immediate
waterfront areas. This difference is indicated in the evaluation matrix.



TABLE 6.

Judgement Factor Matrix for Recreation Activities

Critgria Judgment faciors
{a} Pecraation Twa general Severai general Several general . Several general Nurmerous high ¥
gxpenence ! achvitias * activities activities; gne activities; more quality value :
high qualty vaive than one high activities; some £
activity * guality high generat activities
actanty
Total points: 30
Point valus: o4 5-10 11-186 : 1723 24-30
(b} Availabiity of Several within 1 br. | Several within 1 hr. : One or two within Nane within 1 hr. | Nona within 2 hr.
cppartunity ¢ travel time; a fow travel time; none | b, travel time; travet lima travei fime
within 30 min. within 30 min. none within 45
travef ime travel time min, travel time
Total points: 18 : ‘
Point vaiue: 03 45 7-10 ] 11-14 ) 15-18

tc) Carrying capacity

Minimum faciiity

Basic facilities o

Adequate tacilities

| Optimum facilites ta - Ultimate facilities to

Pty

deveiopment for conduct to conduct conduct activity at achisve mient of
pubiic health and activity{igs) without site potential selacted
salety deterworation of alternative
the resource or .
activity :
experience
Total points; 14
Point valug: 02 3.5 §-8 9-114 12-14

{d) Accessbibity

Limitad access by
any maans 1o site

or within site

Fair access, poor
quaiity roads to
site; limitad

Fair access, fair

road to site; fair
access, good

standard road to
site; good aocess

roads to site; fair
access, good

ACCess within site roads within site reads within site within site
Totat points; 18 :
Point valua: 23 4-6 i 7-10 B ii-14 15-18 o
{g} Envronmental Low esthetic factors | Average esthetic Above average : High esthetic Guistanding
quality % axist that guality; factors ¢ esthetic quality; quality: no factors © esthetic quality,

significantly lower 2xist that lower any himiting 2xist that lower na factors exist
quality 7 Gguaity to minor factors can be guahty that fower qualily
degree reasonably
rectiied
Total points: 20 :
Boint vaiue: -2 3-5 7-10 : 11-15 ’ 1620

- Good aceess, good . Good access, high

‘ Value for water-onented activities shouid be adjusted if significant seasonal water tevel changes ooour
* General activilies include those that are common to the region and that are usually of normal quality. This includes picnicking,
camping, miing, nding, cycking, and fishing and hunting of normai quality,

' High quality vaiue activities include those that are not common fo the fegion and/or Nation and that are usually of figh quabty. i
* Likehhood of success at fishing and hunting.

*Yalue should be adjusted for overuse,

* Major esthetic qualities to be considered include geatogy and topography, water, and vegetation.

T Factors to be consideraed 1o igwering quality include air and water poilution, pests, peor climate, and unsightly adjacent areas.
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The point value totals for conditions without an improvement and with improve-
ment conditions are based on the average value assigned for the judgment factor
selected. The results are tabulated in the following matrix:

EVALUATION MATRIX

CRITERION JUDGMENT FACTOR SCORE PLAN III
Without With
Recreation Experience 7.5 20
Availability of Opportunity 5 8.5
Carrying Capacity ' 7 7
Accessibility 8.5 8.5
Environmental Quality 1 8.5
TOTAL SCORE - 29 52.5

The point score increases from 29 to 52.5 by improving conditions along the
park shoreline. As shown below, the point value generated by the judgment
factor matrix can be from 0 to 100 and can be used as an index to estimate a
change in user day value within the currently established range of $1.60 to
$4,80 (Water Resources Council, Principles and Guidelines for Water and Related
Land Resources 10 March 1983).

POINT VALUE 0 10 20 30 40 50 60 70 80 90 100

RECREATION
VALUE PER
USER DAY 1.60 1.90 2.10 2.40 3.00 3.40 3.70 3.90 4.30 4.60 4.80

The existing recreational value of the park based on the judgment factor score
is $2.37 per user day. The recreational value of park with the shoreline
restored and protected is $3.48 per user day or an increase of $1.11 per user
day over the without-project conditions.

Estimated average annual recreation benefits are shown in Table 7, based on an
economic Tife of 50 years, and a base year of 1987.

Table 7. Average Annual Recreation Benefits

PROJECTED EQUIVALENT INCREMENTAL AVERAGE
PERIOD ANNUAL VISITS  INCREMENT FACTOR ANNUAL VISITS
Base Year 380,000 380,000 1.0000 380,000
50 380,000 0 - 0
Equivalent annual visits 380,000
Average annual value ($3.48/visit)
under improved condition $1,322,000
Average annual value ($2.37/visit)
under condition without project $900, 000
Average annual recreation benefits $422,000
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E. BEACH USE BENEFITS

Plans 2 and 3 are designed to protect a wading pool and a sandy beach. The
designed plans could possibly increase the existing 35,000 square foot heach
in five years through accretion of sand. (f this increase were to double the
capacity of the beach area, then beach use would increase from 182,000 annual
visits to 364,000 annual visits or a net increase in capacity of 182,000
annual visits. Beach capacity is computed using the following Corps of
Engineers criteria.

sty

75 square foot of dry beach area per bather at time of peak use.
Total peak-day use is twice peak-hour use,

The average weekday attendance approximates one-third of the peak-day 3
attendance.

e
RSN

Because of the already crowded beaches in Oahu any additional beach area will
encourage more beach visits., If a value of 31.11 per visit is used, then an
average annual benefit of $202,000 is derived from ing¢reased visits due to
increased beach area. However, these additional visits will probably be from
those areas already counted to attend the beach park. To estimate the number
of visits encouraged because of the additional beach area and to separate the
numbers- of park visits from additional visitors bDecause of the increased beach
area is difficult. Therefore to avoid double counting of visits to the park
and the additional beach area, no quantified amount is used in the final
henefits claimed for the project.

Table 8. Benefit Summary

Item - | Average Annual Benefits
Park Recreation $422,000
Increased Beach lse Not Claimed =
b
TOTAL $422,000

F. PLANS 1 AND 2 - RECREATION BENEFITS

Because Plans 1 and 2 provide for shoreline protection differing from Plan 3
their judgment factor matrix development should be discussed. =

In Plan I the entire shoreline is revetted, does not develop the wading pool,
and the sandy beach, but increases areas for recreation opportunity such as
fishing. This plan has the least diversity in recreation opportunity. A
judgment factor matrix is listed in Table 9. The point score increases from
29.0 to 44.0 from without to with revetment improvements along the park shore-
line. The recreational value of the park based on the judgment factor score
within the range of $1.60 to $4.80 for the existing condition is 32.37 and for

conditions with protected shoreline is $3.16.



Table 9. Judgment Factor Matrix for Plan 1

CRITERION JUDGMENT FACTOR SCORE PLAN 1
%n Without With
Recreation Experience 7.5 15.0
Availability of Opportunity 5.0 8.5
Carrying Capacity 7.0 7.0
Accessibility 8.5 8.5
Envirconmental Quality 1.0 5.0
TOTAL SCORE 29.0 44 .0
The computed benefits based on eguivalent annual visits of 380,000 visits are
as follows:
Equivalent annual visits 380,000
Average annual value (3$3.16/visit)
under improved condition $1,200,000
Average annual value ($2.37/visit)
under condition without project $900,000
Average annual recreation benefits 3300,000

In Plan Z the entire shoreline is protected by offshore breakwaters creating
an all water interface of high quality recreation from pockets of beaches, but
hurts activities such as surfing. There are less diversity in recreation
opportunities than Pian 3, but more rock surface areas. A judgment factor
matrix is listed in Table 10. The point score increases from 29.0 to 49.5
from without to with offshore improvements along the park shoreline, The
recreational value of the park based on the judgment factor score within the
range of §1.60 to $4.80 for the existing condition is $2.37 and for conditions
with protected shoreline is $3.38.

Table 10. Judgment Factor Matrix for Plan 2

CRITERICN JUDGMENT FACTOR SCORE PLAN 2
Without With

Recreation Experience 7.5 17.0
Availability of Cpportunity 5.0 8.5
Carrying Capacity 7.0 7.0
Accessibility 4.5 8.5
Environmental Quality 1.0 §.5
TOTAL SCORE 29.0 49.5
The computed penefits based on equivalent annual visits of 380,000 visits are
as follows:
Eguivaient annual visits 380,600
Average annual value ($3.38/visit)
under improved condition $1,284.,G00
Average annual value ($2.37/visit)
under condition without project 3900, 000
Average annual recreation benefits $384,000
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Draft EIS Comments and Responses

The following agencies, organizations, and individuals provided
comments in reviewing the Draft EIS. A total of 25 comments
letters were received.

A single asterisk (*} indicates those letters not requiring

substantive responses. The comments are reproduced in this
section.
A double asterisk {(**) indicates those letters requiring
substantive responses. The comments are reproduced in this
section.

A. TFederal Agencies

* 1. Department of Agriculture, Scil Conservation
Service
* 2. Department of the Navy

B. State Agencies

* Department of Transportation
Department of Land and Natural Resources
Department of Agriculture
Department of Defense, Hawaiil Air National Guard
Department of Business & Economic Development
Housing Finance and Development Corporation
Department of Accounting and General Services
University of Hawail, Environmental Center
Department of Business and Economic Development
Department of Environmental Health
C. County Agencies

s 0 B

* * * %

*

* k
* &
* %

[Yo RN s eI B )

* 1. Department of Transportation Services
* Z2. Fire Department
* 3. Department of Building
* 4. Department of Public Works
* 5. Department of General Planning
* 6. Board of Water Supply
* 7. Department of Housing and Community Development
% B, Department of Land Utilization
% g, Police Department
**x 10, Department of Parks and Recreation
D, Utilities
* 1. Hawaiian Electric Co., Inc.
E. Pubklic
% 1. Life of the Land
*k 2. American Lung Association
xx 3, Conservation Council for Hawaii
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