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I. INTRODUCTION

A. PURPOSE AND STUDY AUTHORITY

The purpose of this study was to determine the need for and ﬁeasibi]ity of
providing light-draft navigation improvements at Kahana Bay, on the Island of
Oahu, Hawaii.

This study was accomplished under the authority provided by Section 107 of the
River and Harbor Act of 1960 (Public Law 84-645), as amended. Pertinent
paragraphs of the authority are included in Appendix A.

The Kahana Bay Study was initfated following a letter from the State of
Hawaii, Department of Transportation, Harbors Division, dated 8 September 1982
requesting a study for a possible light-draft navigational improvements and a
harbor of refuge at Kahana Bay, Oahu, Hawaii.

B. SCOPE OF THE STUDY

This study jdentified and evaluated the problems and needs associated with
providing 1ight-draft navigation improvements to serve the needs of local
recreational boaters in the Kahana area and the impacts upon the overall
environmental, economic, social, cultural, and recreational resources of the
area. The development of alternative design layouts and the costs and
benefits associated with implementing these measures were evaluated.

Studies conducted include site investigations, archaeological-cultural
studies, social studies, hydrographic and topographic surveys, geologic,
foundation and material investigations, fish and wild1ife studies,
oceanographic and meteorological studies, engineering designs, economic
evaluations and environmental assessments.

The objective of this study is to provide the result of a planning process
based on increasingly specific stages of investigation. At the conclusion of
each stage, the range of possible alternatives was assessed and evaluated.
Elimination of infeasible or undesirable measures narrowed the field of
potential alternatives until an acceptable alternative or plan was developed.

The Detailed Project Report (OPR) constitutes the authorizing document for
construction for the U.S. Army Corps of Engineers small projects or continuing
authorities program. Construction plans and specifications can be initiated
after subsequent acceptance of the DPR by the Chief of Engineers, the
Secretary of the Army and receipt of local cooperation agreements from the
State of Hawaii.

C. STUDY AREA
1. State of Hawaill

The Hawaiian Islands are centrally located in the Pacific Ocean, .extending
approximately 1,700 miles northwest to southwest from about 155° to 179° W
longitude and 19° to 28° N latitude. The eight major islands, seven of
which are inhabited, form a 400-mile arc at the southeastern end of the
archipelago (Figure 1).
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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. 0Oahu

Oahu is the third largest jsland in the State in terms of land area and
fncludes 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. Honolulu, the State capitol,
is located on the island of Oahu, approximately 2,400 miles southwest of
the U.S. Mainland.

3. Kahana Bay

The study area is located at Kahana Bay on the northeast coast of Oahu,
between Kahuku and Kaneohe at about 21° 33' N latitude and 157°51 W
tongitude (Figure 2). The mouth of the bay is about one mile wide, and
the beach is about 3/4 of a mile long and 40 feet wide. The project site
js located on the north end of the bay at Kapa'ele'ele Point. A
sand-bottomed channel Teads out of the bay, maintained by freshwater flow
from Kahana Stream and the current within the bay. An 18-foot wide
concrete boat launching ramp was constructed in 1962 and is administered
by the State Harbors Division. Boating facilities at this location
include a groin, loading dock, freshwater faucets, restrooms, picnic and
camping areas, parking at the ramp for six cars with trailers, and a
parking area for 15 cars.

D. STUDY PARTICIPANTS AND COORDINATION

The U.S. Army Corps of Engineers, Honolulu District, is 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 Transportation, Harbors Division, which initially
requested the study, and serves as the local 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 Public Involvement
Program are presented in Appendix B.

E. REPORT PREPARATION

This document consists of a main report and a series of appendices. The main
report is a self-contained document which describes the planning process and
jncludes the Environmental Impact Statement. The appendices contain technical
and detailed information and background data to support the information
contained in the main report.
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APPENDIX A, Plan Formulation Criteria and Compliance Reports, contains specific
jnformation regarding the study authority, Jegislative requirements, planning

criteria and constraints, and local cooperation requirements that contribute
to the plan formulation process of the study. Also included in this appendix
are the evaluation reports required by the Executive Order 11988 on Flood
plain Management, Section 404 of the Clean Water Act, and the Coastal Zone

Management Act.

APPENDIX 8, Public lnvolvement, describes the public involvement program
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 geologic, soiis and foundation 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 alternative.

APPENDIX £, Economic Analysis, contains the economic background, data, and
analyses for determining the benefits associated with each atternative plan.

Appendix F, Social He11-8e1nq Ana1§sis. contains background information
and impact evaluation of social an vecreational activities within the
study area. : ' '

APPENDIX G, Natural Resources, contains the Fish and Wildlife Service
Coordination Act Report consultation with the National Marine Fisheries
Service.

F. PRIOR STUDIES

A reconnaissance report was completed in November 1983 by the U.S. Army Corps
of Engineers, Honolulu pistrict. The report recommended that detailed studies
be undertaken to determine the feasibility of providing navigation improvements
for Kahana Bay. :




II. PROBLEM IDENTIFICATION

A. PURPOSE

The purpose of this section is to describe the study area and. the problems to
be addressed in the study. This includes describing the base conditions,
identifying public concerns, establishing 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.

Natjonal planning policies are prescribed by the Water Resources Council's
Principies and Guidelines, the National Environmental Policy Act of 1969

(PL 91-190), Section 122 of the River and Harbor and Flood Control Act of 1970
(PL 91-911), the Water Resources Development Act of 1974 (PL 93-251), the
Clean Water Act of 1977 (PL 95-217), and the Corps of Engineers' policy
guidelines (ERs).

To help determine the resource managementl/ problems, the base conditions of
the study area is initially defined. 'The base condition is the existing
economic, social, and environmental characteristics of the area.

Future conditions are then projected and analyzed to determine to the "most
probable future”?/ 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
th: pr?blems and needs of the area related to the *without condition"
criterion.

IR A e e e —————————

B. PROFILE OF EXISTING BASE CONDITIONS

The cultural, physical, environmental, and economic characteristics are
briefly described to provide the reader with the general background of the
study area. The appendices contain more detailed description relevant to the
planning and design of general navigation improvements.

1/ ‘“Resource management® involves the development, conservation, enhancement
preservation and maintenance of water and related land resources to achieve
the goals of society expressed nationally and locally.

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
land resource management needs (opportunities and problems) specific to a
given study area that can be addressed to enhance National Economic
Development or Environmental Quality.
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1.

History and Culture

The State park is the focal point of many cultural activities at Kahana,
and many sites of archaeological and historical significance have been
recorded in the area. Probably the most important site of cultural
significance in the bay 1s Huilua Fishpond located immediately to the east
of the mouth of Kahana Stream on the opposite side of the bay from the
existing boat ramp. Huilua Fishpond is 1isted on the National Register of
Historic Places and is considered of paramount national historic signifi-
cance by its concurrent designation as a National Historic Landmark.
Another important coastal site near the boat ramp inciudes Kapa'ele'ele,
which is on a bluff above Kamehameha Highway overlooking the “Kapa'ele'ele
Boat Ramp.* Kapa'ele'ele, which translates as "black tapa," takes its
name from the site of a former fishing shrine (ko'a) in this case
specifically for the akuie (big-eyed scad) which used to visit the waters
of Kahana Bay in large schools. There are no known sites of archaeological
or historical significance near the ramp facility, which was constructed
in 1962. Surface and subsurface cultural remains, if any, were probably
destroyed during ramp construction, although subsurface archaeological
monitoring might be advisable if construction involves cutting into
previously undisturbed areas.

Kahana Bay was a registered konohiki fishing right.

Konohiki rights for Kahana were condemned fn 1970 and acquired by the
State of Hawaii. Konohiki fishing rights constitute part of the land
system of old Hawaii. The word konohiki originally was the designation
for the person who managed the chief's land. Eventually, it referred to
the things that were the private property of the chief himself. As a
result, "konohiki fisheries® mean the chief's or privately owned fisheries.
Traditional. fishing methods are practiced today in Kahana Bay. The method
consists of chasing schools of fish to the bay by canoe and netting them.
The acquisition of the konohiki rights allowed public access to the bay
where in the past such access was private.

Physical Setting

a. Physical Features. The Hawaiian Islands are centrally located in the
Pacific Ocean, with its eight major islands forming a 400-mile arc at the
southeastern end of the archipelago.

The study site is located on the northeast coast of Oahu (the third
largest island in the chain), between Kahuku and Kaneohe. The mouth of

Kahana Bay is about a mile wide and the beach is about 40 feet wide and

3/4 of a mile long. A sand bottomed channel leads out of the bay,

Ea1nta1ned by freshwater flow from Kahana Stream and current within the
ay.

b. Climate. Kahana's climate is characterized by a two-season year, mild
and fairly uniform temperatures. Along the coast, average monthly minimum
temperatures range from the mid-60's in winter to the mid-70's during July

and August. Average monthly maximums there rise



from mid-70's in winter to the mid-80's in summer. Near the coast,
humidity never drops below 50 percent. The average for the late morning
hours is 70 percent during all seasons. Average annual rainfall within
the Kahana Valley ranges from 75 inches along the coast to over 300 inches

“near the crest of the Ko'olaus.

¢. Winds. No wind gauges exist in the immediate vicinity of Kahana Bay.
Records are kept at the Kaneohe Marine Corps Air Station. The records

suggest that the tradewinds dominate during the summer. Winds are from
the north-northeast through east over 90 percent of the time at velocities
that deviate relatively little from the 11.7 knot average. During the
winter, the trade winds are both weaker and less consistent than in the
summer. Storms, especially from the southwest, are much more frequent,
and maximum wind velocity often exceeds 30 knots.

d. Waves. Waves at Kahana Bay originate from various areas in the
Pacific. Offshore waves approaching the bay from the north to north-
northeast and east-northeast break on the fringing reef, reform, and travel
to the beaches. Waves approaching from the northeast enter the channels
without breaking on the reefs to the north and south. The waves diverge
as they proceed shoreward in the channel and break on the beach or seaward
of the beach depending on the wave height and period. The most damaging
waves are those generated by storms in the North Pacific.

(1) Northeast trade waves, which are generated by the prevailing trade
winds, are present throughout the year and are most intense from April to
November, having heights ranging from 4 to 12 feet.

(2)  North Pacific swells are generated by storms in the Aleutian area and
by mid-latitude lows, having heights of 8 to 14 feet, approaching from the
northwest, north, or northeast. Some of the largest waves reaching the
Hawaiian Islands are of this type.

e. Tides. There is no tide gauge at Kahana Bay. However, a tidal bench
mark at Waikane, about 7 miles southeast of Kualoa, which was established
in May 1933 was considered applicable to the study area. The bench mark

has since been destroyed. Tidal data taken from this location based on -

7 months of records are as follows:

Level ‘ Gauge Height in Feet
Highest Tide (estimated) ' 3.5
Mean Higher High Water 2.20
" Mean High Water 1.80
Mean Low Water - 0.40
Mean Lower Low Water 0.00
Lowest Tide (estimated) -1.0
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f. Tsunami, During the past 36 years, 36 tsunamis have been recorded in
Hawaii. Twenty-seven have affected the jsland of Oahu and four caused
severe damages throughout the State (1946, 1952, 1957, 1960). Tsunami
wave heights recorded near or in Kahana Bay 1/ are as follows:

1946 1.2 -5.1m
1952 1.8-2.4m
1957 2.4 -3.9m
1960 2.1 -2.4m
1964 1.1 m

The 1946 tsunami and earlier ones had a significant impact on the early
human community of Kahana. Damage to shore front residences, the historic
Hudlva Fishpond, other property, as well as loss of 1ife have occured here.
The 1946 tsunami killed four members of one family and caused subsequent
relocation of residents within the valley, and in some cases dislocation
away from Kahana altogether. McAll4ster, 1n his Archaeology of Oahu (1933)
reports that the february 3, 1923 wave broke through the walils of Huilua
Fishpond causing considerable damage. Marion XKelly of the Bishop Museum,
in her report on Kahana's history (1979, unpublished) includes a 1ist of
known tsunamis, and indicates damage occured at Huilua during the 1923,
1946, 1957, and 1960 occurrences. Heavy storm waves have further damaged
sea walls of the pond.

g. . The submerged portion of Kahana Bay is a submarine canyon
extending from Kahana Stream. It was formed by the downcutting erosion of
the stream during a lower stand of sea Tevel (effects of Pleistocene
flaciation). Steep valley walls line the east and west sides of the bay
from the ridge tops to the water's edge. Landward a gentle, seaward-
sloping floodplain has developed in the stream's valley. The shallow

of fshore conditions in Kahana Bay are also the result of a portion of the
stream’s floodplain being submerged as the sea level rose. The land
surrounding Kahana Bay generally constists of alluvial and colluvial
deposits of weathered lava basalts and pyroclastic materials. These
deposits are a chaotic mixture of Jateritic clays, silts and detrital rock
fragments in various sizes and stages of decompostion. The shoreline on
the east and west sides of the bay is 1ined with round to semi-round basalt
gravels, cobbles and boulders. The south shoreline is covered with fine
coral sand which grades into the alluvial-colluvial deposits of the
backshore area. The offshore areas at the proposed site are covered with

a veneer of coral sand. This sand is coarse and thin (up to 1-foot thick)
near the shoreline and grades into fine sand of unknown thickness farther
of fshore. Further information on geology and soils in the study area can
be found in Appendix C of this report.

L L L LR

U.S. Dept of Commerce, Coast and Geodetic Survey, Catalog of Tsunamis in
The Hawaiian Islands, May 1969.
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Environmental Setting

a. Flora and Fauna. Terrestrial vegetation along the shoreline consists
of common indigenous and Polynesian-introduced species including Kamani
trees, tree heliotrope, naupaka, beach morning glory, coconut palms, hau
tree, and other grasses and ornamental shrubs and trees. At the boat
ramp, the large Kamani trees form a dramatic canopy providing much shade,
and serve to diminish the visual significance of the man-made ramp
facility in an otherwise natural shoreline reach. The fresh, estuarine,
and marine waters of Kahana support

a rich and diverse aquatic biota including Samoan crab, aholehole, many
reef fishes, octopus, reef corals and edible seaweeds l]imu]. The most
important ecological resources in proximity to the boat ramp facility are
the crabbing grounds (in Kahana estuary and Huilua Fishpond) to the east
and the unique coral patch reef about one-half mile outside the bay to the
northeast.

Large growths of the 1imu are attached to the shallow rocky reef and basalt
boulder flats to the north of the ramp. The sediment deposits, shifting
sand, high water turbidity, and high suspended sediment load in the
vicinity of the ramp facility inhibit the colonization of the area by
important marine species. Corals are absent and fishes are few in number
and species.

Wildlife for Kahana include black-crowned night heron, cattle egret,
Hawaiian Coot and the Hawaiian Gallinule, Kentucky cardinal, Californfa
Tinnet, mynah, white-eye, house sparrow, ricebird, mourning or lace-necked
dove, Mexican, and barred-wing dove. The Hawaijan Coot and Hawaiian
Gallinule are listed as Federal endangered birds which intermittently
occur at the mouth of Kahana Stream.

The endangered humpback whale is found migrating off the windward shores
during the months of December and May. While the site has not been
identified as a calving or mating area, it is more Tikely a migration
corridor for the whales. The threatened green sea turtle is commonly seen
in Kahana Bay.

b. Marine Resources. Kahana is best known for large schools of akule.
Other tish found in the area are ulua, papio, aholehole, 'o'io, goatfish,
mullet, and octopus. Large growths of 1imu are attached to the shallow
rocky reef and basalt boulder flats to the north of the existing ramp
facility. Macrofauna of Kahana estuary includes the native prawn, native
fishes., Near the boat ramp, coral species are absent and fish are few in
numbers.

Economic Setting

a. Economic Base. Hawaii is a properous state with a growing population
and economy. Between 1950 and 1981, the total resident population
increased over 97 percent from 498,000 to 981,000. During the same
geriod, the Gross State Product increased from $900 million to over 312.9
i11ion. The three largest contributors to the State's economy are
tourism, defense expenditures, and agriculture, the bulk of the last
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TABLE 1. — POPULATION PROJECTIONS:

1975 to 2000

De Facto population 1/

Resident population 2/

(000) (000)
Age.

: Under 65 years

State _ State 15 and

Year Total Oahu ' Total Oahu Years over
1975 .... 943.5 752,7 - 886.2 718.6 213.8 54.6
1980 .... 1,055.8 823.7 968.9 - 764.8 226.0 76.2
1985 .... 1,166.4 883.4 1.057.8 815.2 231.3 93.7
1990 .... 1,277.5 941,1 1,138.4 859.3 246.4 111.7
1995 .... 1,373.0 985.2 1,211.5 896.9 261.2 - 127.4
2000 ..., 1,477.2 1,018.2 1,267.8 925.7 273.2 142,0

1/ Inecluding visitor present but excluding residents temporarily absent. The
estimates of visitor present and residents absent are annual averages.

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

c.

Land Use. Table 2 shows the breakdown of land use for the

State of Hawaii and the City and County of Honolulu (0ahu). Both
categories -show unused open space and agriculture as the largest
categories. Recreation space on Oahu comprised only 1.7 percent of the
total, whereas the State had 6.9 percent of its land use in recreation.

10
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TABLE 2. LAND USE 1/

(Acres)
State of Hawaii Oahu
Land Use Acres Percent

Acres Percent

A1l Uses2/ 4,045,343 100.00 373,006 100.00
Residential 66,527 1.6 27,1702 7.4
Manufacturing 3,836 0.09 1,503 0.40
Mfg. Services 11,023 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)
Agriculture 1,346,704 33.3 75,096 20.1
Transportation 6,120 0.15 1,763 0.47
Unused Open Space 2,197,587 54.3 199,448 53.5

1/ Totals may'not add due to roundings.
2/ Excludes public streets an highways.

source: The State of Hawaii Data Book, 1982, Hawaii State Department

of Planning and Economic Deve]gpment.

5. Recreational Resources

Kahana Bay 1s an important regional recreation area and is the site of
Kahana Beach Park and Kahana Valley State Cultural Park, the latter
encompassing the entire Xahana Valley watershed. Although the watershed
portions of the park are undeveloped, hiking canoeing, hunting, swimming,
fishing, and nature studying are practiced along the stream and _
surrounding watersheds. Along the beach and in offshore water, activities
include picnicking, swimming, body surfing, sailing, canoeing, and other
water-related contact activities. The existing boat ramp facility
enhances boating and related recreational opportunities in the bay
adjacent waters. . )

1




C. PROBLEMS AND NEEDS

Facilities at Kahana Bay are limited to a single lane pubiic Taunch ramp,
and is the only public facility serving this part of the island. The nearest
boat harbor facility to Kahana is located at Heeia in Kaneohe Bay, which is
approximately 10 miles to the southeast. Another launching faciiity is
located at Haleiwa on the northwest coast approximately 27 miles away. Heeia-
Kea is the only capable ramp facility on this side of Oahu, where overcrowding

{s a common concern. Approximately 25,0001{ launches/retrievals occur per
year at Heeia-kea while Kahana Bay only records approximately 400
Jaunches/retrievals per year due to poor capability. The facility is utilized
by recreational boaters and part-time fishermen who supplement their income
and food sources.

The State Depariment of Transportation, Harbors Division indicates that
many boaters have requested either improving the Kahana Bay facility to allow
greater usage or providing an additional facility. Boaters have also
complained that the existing boat ramp is inadequately protected against wave

: surge and that there is a great need for range 11ghts for night users. During

! certain sea and climatic conditions, launchings and retrievals of trailered
boats become very hazardous. Harbors Division also feels that a refuge for
transient boaters and fishermen would be beneficial as it would represent the
only adequate site in the northeastern Oahu area. Light-draft boats along the
northeast coast presently do not have:a safe all-weather launch ramp facility
and a possible place of refuge during storms, high seas or mechanical

: difficulties. The northeast coast of Oahu is exposed to both northeast trade

! waves and North Pacific swells. Further information on storm waves 1s
provided in Appendix D. -

! The determination of demand for small boating facilities at Kahana Bay is
derived from results of a contingent valuation survey conducted on Oahu in the
spring of 1985. The survey consisted of a mail survey sent to a sample of 623
boat owners and 480 non-boat owners on Oahu. The methodology and resutts are
shown in detail in Appendix E, Economic Analysis.

The proposed Kahana small boat facility will provide a safe and efficient
base of operations for local subsistence fishing and recreational boats. The
project will provide the needed navigation facilities for the Kahana area, as
well as for the northeast of Oahu. '

1/ 1972 data from Statewide Boat Launching Facilities Study Master Plan with
a project 1990 value of 58,000.

12
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D. WITHOUT-PROJECT PROFILE

The resident population of the northeast portion of Oahu wil1 continue to
expand. Continued population growth will also Place greater demands on the
Se2 as a subsistence food source. Increased boating and fishing activity winh
also have an impact on the environmental resources of Heela-Kea and Haleiwa
areas.

E. ELANNING OBJECTIVES

The planning objectives for light-draft navigation improvements in the
area of Kahana. Oahu, are based on an analysis of the boating problems and
needs as well as consideration of the environmenta) and human resources of the
area. The following planrning objectives were adopted to guide the formulation

a. Improve smail-scale commercial and subsistence fishing opportunitfes
in the Kahana area, Oahu, for the 1990-2040 period of analysis.,

b. Improve the socioeconomic and water-oriented recreational
opportunities in the study area,

¢. To protect and enhance the marine and terrestrial environment, -
cultural and archaeclogical resources of the study area.

In addition to the specific objectives cited above, water resources
planning by the Corps of Engineers 1s also guided by a set of national
objectives. The Water Resources Council Principles and Guidelines (P&G) for
Water and Related Land Resources define the national objectives of national
economic development (NED). The NED objective 1is achieved by Increasing the
value of the nation's output of goods and services and improving national
economic efficiency. The Federal objective is to contribute to NED consistent
with protecting the nation's environment pursuant to national environment
statutes, appiicable executive orders, and other Federal planning
requirements.

The P&G also state that varfous ailternative plans are to be formulated 4n
a systematic manner to insure that all reasenable alternatives are evaluated.,
A plan that reasonably maximizes the NED benefits, consistent with Federal
objective, 1s to be formulated. Other plans which reduce net NED benefits in
order to further address other Federal, State, Tocal, and international

13




FIGURE 3. An aerial view of Kahana Bay. The existing launch ramp faciiity is
locacred just right of center in this photo near the lower end of the
beach (Kahana Bay, Oahu).
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concerns not fully addressed by the NED pian may be formulated. A plan
recommending Federal actlon Is +o be the alternative plan with the greatest
economlc beneflt, unless the Secretary of a department or head of an
Independent agency grants an exception to this rule, :

Four accounts are establ Ished to facllitate evaluation and display of
effects of alternative plans. The natlonal economlc development account Is
required. Other Information that is required by law or that will have a
material bearing on the declslonmaking process should be Included in +the other
accounts, or in some other &ppropriate format used to organlze Information on
effects. -

a. The natlional economic development (NED) account dlsplays changes in
the economlc value of the national output of goods and servlces.

b. The envlironmental quallf& (EQ) account displays nonmonetary effects on
significant natural and cultural resources.

€. The regional economlc development (RED) account reglsters changes In
the distribution of regional economic activity that results froem each
alternative plan. Evaluations of reglonal effects are to be carrled out using
natlonally consistent projections of Income, employment, output, and
population. '

d. The other soclal effects (OSEY"'account reglsters plan effects from

perspectives that are relevant to the planning process, but are not reflected
In the other three accounts.

14




III. FORMULATION AND ASSESSMENT OF PRELIMINARY PLANS

A. FORMULATION AND EVALUATION CONCEPTS

This section of the report details the development and evaluation of
alternative measures to resolve the problems and heeds of the study area and
to meet the planning objectives defined in the previous section. Possible
measures do not necessarily have to be within the Corps of Engineers?
authority or capabilities. If favorable or superior measures are available
outside the Corps of Engineers authorities, the final recommendations wil1l
also indicate these alternatives. The inftial step 1n the formulation
process is the identification of broad measures (structural and non-
stroctural) available to resolve the problems. If the structural measures are

i 't be the best solution to meet the planning objectives, the second
step is to identify and evaluate potential sites where structyral solutions
can be constructed with. minimal adverse Impacts. After the selection of a
suitable project site or sites, spscific design layouts can be fornulated and
«valuated. Those plans that meet the planning objectives and local desires

Nonstructural alternatives Or measures are those actions that can mest the
planning objectives without constructing new facilities. Typical measures
include improving the efficiency of existing facilities or converting
facilities presently used for other purposes. The lack of any harbors or
protected mooring areas in northeast Oahu makes 1t difficult to apply
nonstructural measures. The nearest public small boat facility is about 10
miles away at Heefa in Kaneohe Bay. To improve navigation conditions, a
protective basin 1s constidered necessary for the boaters.

The following criteria were used in selecting harbor sites and in
formulating the various alternative structural measures,

1. Technical Criteria
@. The plan of improvement for improved/safer harbor facility should

provide for a design vessel up to 25 feet 1n Tength, beams up to seven feet
and drafts up to three feet.

15
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¢. The turning baslin should be adequate for mareuvering of the design
vessel.

d. Protective structures should be designed to withstand a severe
combInatlion of oceanographlc and meterologlical conditions which are
characteristic of the study area.

2. Economic Criterla

a. Improvement plans recommended for implementation should have net
positive NED beneflits and as far as possible, should be maximized.

b. The beneflts and costs should be expressed In comparable quantitative
economlc terms to the fullest extent possible. Annual costs should be based
on a 50-year amortization perlod and an B-3/8 percent Interest rate, and
should Include the annual malntenance cost.

3. Environmental Criterla

a. ldenfify, assess, and evaluate all forms of flsh and wild!life which
may be affected.

b. Offshore harbor structures should be as open and segmented as
technlcally feasible to minimlze long term disturbances or changes In the
physical envlironment.

c. Avold severe adverse soclal, health, and safety Impacts.

d. Improved harbor siting and design should minimize potential confllcts
beiween boating and beach use, recreational swimming and diving, picnicking
and cultural resources.

e. Evaluate the potential environmental and soclal effects on an equal
basis with the technlical and economlc conslderations.

B. SCREENING OF POTENTIAL SITES

1. Site ldentificatlion. This section of the report Is dlrected towards the
development and evaluation of aiternative sites for a |Ight-draft harbor and
launch ramp facilitlies. The iInitial step Is to Identify potential sites. The
number of potentlal sites can then be reduced by eliminating areas that would
not meet preliminary technlcal, economic and environmental criterla.

Potential sites were |imited to the northeast coast of Oahu to conform
with the expressed desire for Improvements in the Kahana vicinity.

Three sltes were Initlally considered as possible areas for |Ight-draft
navigation Improvements (see Figure 4)}. The major considerations in a

16
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slte selection were: (1) preliminary projJect cost, (2) sea condltions, (3)
endangered specles, (4) archaeologlcal sites, (5) exIsting and proposed land
use zoning, (6) accessabliity, and (7) public acceptance. The possibie
alternatives sites for navigation Improvements Includes

1) Kahana Bay
2) Pu'u Mahie Point
3) Makaua Beach Park

2. Site 1 - Kahana Bay: Thls slte has an existing 18-foot wide (one-iane)
concrete boat launching ramp constructed In 1962, Boating facilities Include
a groin, loading dock, freshwater faucets, restrooms, plenic and camping
areas, and parking. This site Is partlalily protected from storm wave
conditions due to Its natural conflguration. The offshore areas at this site
are covered with a veneer of coral sand. Blasting will not be requlred.

Because the facli|ities are located Just seaward of Kamehameha Highway,
with only a narrow stretch of fand between the shore and highway, additlonal
parking area Is |imlted.

3. Site 2 = Pu'u Mahle Polnt: This slte Is located Just outslde of Kahana
Bay on the east polnt near Crouchlng Llon restaurant. Presently, there Is no
navigation faclllty or parking In this area. There is coral reef rock
Inmediately offshore extending out approximately 700 feet towards the middle
of Kahana Bay. Located about 500 feet southwest of this slte Is Hullua
Fishpond, which Is a registered National Historlcal Landmark. Dredging coral
may requlire blasting. No parking area Is avallable.

4. Site 3 - Makaua Beach: This site Is located 2,500 feet southeast of Puy'u
Mahie Polnt. Presently, there Is no navigation facllity or parking In this
area. There Is coral reef rock Immediately offshore, extending out about 400
feet towards open ocean, Dredging coral may require blasting. No parking
area |s avallable.

5. Site Selection. Table 3 provides an overvlew and comparison of the

prelIminary project first costs and other factors consldered In the site
selection process.

17




Table 3. Site Comparison

Criterla : Site 1
Consldered (Kahana)

Prel iminary Project Cost $0.7 milllon

Protection from Storm
Waves Good

Access Durling Storm
Conditlons Good

i e Good

Impact on Flsh and
W11d!l 1fe Resources Minor

Presence of Archasologlcal
and/or Hisvorical

Sites No
Land Use Change No
Publ Ic Acceptance Most
Acceptable

18

Site 2 Site 3
(Pu'y Mahle) -~  (Makaua)
$1.1 milllon $0.9 milllon
Falr Falr
Fair Falr
Good Good
MaJor Minor
Yes Probable
Yes Yes
Least Moderately
Acceptable Acceptable

O




Site 1 has the lowest preliminary project first cost of the three sites.
site 1, being in the bay. has good protection from storm waves, whereas Sites
2 and 3 have more direct exposure to storm waves. Site 1 could be used under
more sea conditions than Sites 2 and 3. Presently, Sites 2 and 3 have no
existing facilities such as shoreside utilities, restrooms, parking, or other
recreation areas, whereas Site 1 already has these existing facilities.

Sites 2 and 3 could require blasting due to the coral immediately offshore of
these sites. Site 1 would not require blasting because of the sandy
characteristics of the bay. Therefore, improvements at Site 1 will have

less impact on the environment and the fish and wild1ife resources because it
{s a disturbed area, and improvements at Sites 2 and 3 would affect these
resrouces more significantly. A1l three sites have the same convenient road
access, as they are all directly off of Kamehameha Highway. Site 1 has the
most favorable public acceptance and Site 2 being the least favorable. Site l
wi11 not have an impact on any historical/archaeological sites, Site 3 will
probably impact potentially valuable cultural resources. Site 2 1s very close
to and may impact on the Huilua Fishpond.

Based on the preliminary overall comparison of economic, environmental and
technica) consideraticns, Site 1 (Kahana Bay) was selected for further

Q)

studies.

19
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C. FORMULATION OF ALTE

Based on the {dentified problems and needs, the planning objectives and
the formuliation and evaluation concepts discussed in prior sections of this
report, four (4) alternative designs were developed for the Kahana Bay Site.
The plans consist of the same aiignment of the breakwater to protect the
taunch ramp from storm surge most efficiently, but the level of protection or
level of useability of the small craft facility varies in each plan. (See
Appendix D for more information on Jevel of useability.) These four
alternative plans are described in the section below.

1. Alternative 1 (Figure 5)

This alternative consists of a 220-foot long breakwater just seaward
(north) of the existing groin and launch ramp. The crest elevation is 11.0 Tt
above mean lower low water (MLLW). A 90-foot by 90-foot turning basin is
provided for the design vessel dredged to a depth of & feet (MLLW). A S50-foot
wide entrance channel will be dredged to a depth of 8 feet MLLW with side
slopes of 1V:3H. This plan allows for a no overtopping condition {100%
useability). The typical section {s shown on Plate D-6.

2. Alternative 2 (Figure 6)

Alternative 2 is similar to Alternative 1 with a 90-foot by 90-foot
turning basin dredged to a depth of —6 feet (MLLW). It also has an entrance
channel 50-feet wide dredged to a depth of -8 feet MLLW with side slopes of
1V:3H. The breakwater is located on the seaward side of the existing groin.
This breakwater. is 220-feet long with a crest elevation of 8,0 feet above
MLLW. This plan allows for overtopping of 3-feet (94,.6% useability). The
typical section 1s shown on Plate D-8.

3. Alternative 3 (Figure 7)

Alternative 3 is similar to both Alternatives 1 and 2. The turning basin
is 90-feet by 90-feet dredged to a depth of -6-feet (MLLW). The entrance
channel s 50-feet wide dredged to a depth of -8 feet (MLLW) with side siopes
of 1V:3H. The breakwater is located just seaward (north) of the existing
groin. This breakwater is 220-feet long with its crest elevation at 6.5 feet
above MLLW. This plan allows for overtopping of 4.5 feet (71% useability).
The typical section is shown on Plate D-10.

4, Alternative 4 (Figure 8)

This alternative is simiiar to the rest of the alternatives. The turning
basin 1s 90-feet by 90-feet dredged to a depth of ~6 feet (MLLW). The
entrance channel is 50-feet wide and dredged to a depth of -8 feet MLLW with
side slopes of 1V:3H. The broakwater is located seaward of the existing
groin. This breakwater, 220-feet long, has a crest elevation of 5.0 feet and
allows for 6-feet overtopping (32.2% useability). The typical section 1s
shown on Plate D-12.
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The level of useabllity Is discussed further In Appendix D, Engineering
Deslgn and Cost Estimates.

5. Other Design Considerations

a. Typlcal Sections. Typical cross sections for the alternatives are
shown In Appendix D.

b. Alds to Navigation. The U.S. Coast Guard will provide the necessary
alds to navlgation for the selected plan of Improvement. These alds are a
Fedoral Cost but are not Included In the Corps of Englneers monetary
limitation under the authorizing leglisiation.

c. Construction Materlals. Appendix C on Geology, Foundatlions and
Materlals provide Informatlon on stove sources on Qahu,

D. KESTIMATED BENFFITS AND COSTS

This section assesses the economlc feasibi!lty on the alternative plans,
1. Beneflts,

BenefIts accrulng from each plan were derived from Improvements In
recreational boating and subs!stence fishing. Economic evaluations were
conducted In accordance wlth proecedures defined by the Corps of Englneers.
Beneflts are estimated at October 1985 price levels, Detalled analysis of the
beneflts can be found In Appendix E. The average annual beneflts for each
alternative are summarized below in Table 4.

Table 4. SUMMARY OF BENEFITS FOR AL TERNAT IVES (Average Annual)

Category Alt 1 Alt 2 Alt 3 Alt 4
Launch Use Value $ 22,500 $ 21,300 $ 16,000 $ 7,300
Existence Valuelf
Boat Owners 56,500 53,400 40,100 18,200
Non-Boat Owners 437,500 413,900 310,600 140,900
Passenger Benefi+s%/ 51,400 48,500 35,800 14,300
Total Annual Beneflits $567,900 $537,100 $402,500 $181,300

1/ Theoretlcally, the existence value may or may not remaln constant.
Responses to the existence value WTP value question on the CVM questionnalre

thls analysls.
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2/ Chenges In passenger beneflts corresponding to the changes In levels of
useabl | Ity were calculated by taking the difference between the wlth project
value multiplled by the percent useablllty and the without project value.

2. Costs,

Estimated project flrst costs were developed from October 1985 price
levels. Using an Interest rate of 8-3/8 percent and an amortization perlod of
50 years, the project flirst costs are converted to average annual costs.

These are summarized In Table 5. Detalled cost estimates are presented In

Appendlix D,
Table 5. SUMMARY OF COSTS

Category Alt 1 Alt 2 Alt 3 Alt 4
Total Project First Cost $1,109,800 $ 973,500 $907,200 $837,000

Interest During
Construction (10C) 30,300 26,600 24,800 22,900

Total Project Invesiment $1,140,100 $1,000,100 $£932,000 $859,900

Interest and Amortization 97,200 85,300 79,500 73,300
0M 2,500 7,200 6,900 6,600
Total Annual Cost, $ 104,700 §$ 92,500 § 86,400 $ 79,900
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3. Beneflt to Cost Comparison

The beneflt to cost ratlo (B/C) Is the proportion of the average annual
beneflt+s to average annual costs. Table 6 summarizes the beneflts and costs
assoclated with each alternatlve.

Table 6., BENEFIT TO COST COMPARISON (In $1,000)

Jtem Alt 1 Alt 2 Alt 3 Al 4

Average Annual Cost - $104,700 $ 92,500 % 86,400 $ 79,900

Average Annusal Beneflt 567,900 537,100 402,500 181,300

Benef It~to~-Cost Ratio 5.4 5.8 4.7 2.5
(B/C)

Net Benefits 463,200 444,600 316,100 101,400

4, Cost Apportlopment

The apportionment of costs between Federal and non-Federal interests
corresponds to Section 107 of the Rlver and Harbor Act of 1960, as amended,
which limlts Federal participation In this type of project to a monetary
maximum of $2 mlilllon. Thls Federal |imit excludes the cost of the alds to
navigation, but does Include the costs of preauthorization studles. There are
also guldelines on the cost-sharing of |Ight-draft navigation faclll+ies which
apportlon costs based on the allocation of beneflits between general and local
interests. Beneflts for recreation craft are split 50% to genera! Interests
and 50% to local interests, whereas 100§ of the benefits from subsistence
flshing, charter fishing craft and from dredged material use accrue to general
Interests. The relative proportion of beneflts ailocated to general and local
Interests determines the apportlonment of costs to Federal and non-Federal
Interests, respectively. The cost sharing percentages determined by this
method (General 69.5% and local 30.5%) apply to the Federal portlon of the
proJect (l1.e., cost of breakwater and other protective structures, dredglng of
enitrance channel, turning basin, engineering and design, supervision and

-adminstration and contlingency costs). The costs of the shoreside facilities

and utllltles are local costs. Further information on this allocatlon of
benefits to general and local Interests Is provided In Appendix E.

Application of the cost sharing percentages to the project flrst cost of
$1,109,800, $720,000 would be borne by the Corps, $5,000 by the U.S, Coast
Guard and the remaining $384,800 by the State of Hawall.

General legislation authorizing implementation of water resoruces
projects, the most recent being the Water Resources Development Act of 1976,
contaln local cooperation requirements establ Ished by enactment of varlous
laws. The AdmInlstration is currently reviewing cost sharing and financing
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across the entire specirum of water resources deveiopment functlions and has
submitted proposed legisiation for water projects to Congress. The baslc
principie governing the development of speclfic cost sharing pollcles Is that,
whenever possible, the cost of services produced by water projects shouid be
pald by thelr direct beneflciarles. While spoeciflc cost sharing policles

appl Icable to the project have not yet been establ | shed, non-Federal Interests
can expect that, under the Administration's financing and cost sharing
principles, the level of their financial particlipation may be greater than In
the past.

E. ASSESSMENT OF ALTERNATIVES

in addition to the economlc factors analylzed for each alternative, trade
off analyses must also Include the environmental, soclal and aesthetic of fects
assoclated with each alternative.

Table 7, the System of Accounts Table, facllitates the evaluation and
comparison of these critlical criteria for each alternative under consideratlon
as woll as the wlthout project condltion.

¢, DESIGNATION OF THE NED AND TENTATIVELY RECOMMENDED PLAN

The NEO plan Is that plan which meximlizes the net Nattonal Economic
Development beneflts. Alternative 1 (no overtopping) has +he max!mum net NED
beneflts and Is therefore designated as the NED plan as well as the tentative
. recommended p)an. The estimated annual net beneflis are $463,200 and the
benef [t~cost ratlio Is 5.4. This plan also does not have slgnificant adverse
or unmitigative environmental effects. See Figure 9.

V. SCHEDULED WORK

The flnal selectlion of the most+ suitable and desirable plan will Involve
further analysls of the alternatives and pubilc Input. This will be
accomp! Ished following t+he publlc meeting scheduled 1n early fiscal year 1986,
and review comments on this draft document. Additional soctions To compiete
+his Detalled Project Report are the Selected Plan, Plan Impiementation and
Publ lc Views, and Concluslons and Recommendations.




BEACH PARK \

KAHANA BAYN

PROPOSED

TURNING BASIN

KAHAN A
Sl IR
gAY CHANNEL
PROPOSED i o
BREAKWATER —>

S

/

N

KAMEHAMEHA HIGHWAY  __—— SHORELINE

LEGEND
%y REEF

-—r—

TS SWAMP
——— ROAD

—_—
) TREES

500 o 500'

)

SCALE IN FEET

KAHANA BAY OAHU, HAWAII

TENTATIVE
RECOMMENDED
PLAN

U.S ARMY ENGINEER DISTRICT HONOLULU

FIGURE 9




1 URgg s derg

*Sa105s

dbJaua pue “aamaduen

‘a1 1204 pagssmnd

1o su) 008"y 0 yuawytensy

[ )
UG RUEE [P

‘vjieq bujuany v por fauweyy
Nueue v ‘bujddogaane yan)
£°F T Ui Jneayeasg buog
100§-027 ¥ 40 ORI E00)

°[ w214 3T amyg

"5Rmesay

A8000 pue §unoduny

‘sa1y ‘1304 gagamnb

19 s} 001"y jo Juamyiumc)

"8 assag
v 0} 109 Z ue[d 52 aveg

*upseq Sugesny v por qaunryy
Qurljoa e ‘Bujddoyaan
133} £ q3» Jajenyraq Gwog
1004027 ¥ jo cojjanagsne)

°f vrL4 st s

"SIMeINa

IBsaua pur *sanadurs

s01y ‘1204 paysseny

0 ey §0z'1 g0 tuning

L asng
¥ .03 106 | w14 5T wrg

*viseq fupeiny pue paoveyy
By ur bupddoysaie
193 £°1 Q)i sayenyrasg Soog
1904-027 ® j0 voj3anu300)

AR

NI pISER-Jata Jagjo
B Fbujysyy SBuygreg Jop
13jymysoddo axraszug pooy

*SIIN0SAL

Abaawn pur Liesodies

Yeegy $x301 pagasmb

10 1093 002'5 jo Juanyeme)

‘(Wi

abms a0y st Sspraapnm
hpmey) voryeliare ajrs

K} B0 piaca Jusaroade)

upseq bupuany por jauneyd
v v ‘Suyidoaane
U g3In jeayraag fuog
109)-022 ® 40 bO)3anIys00)

“A31riavy upyreq v ynoypie
pazyIeas aq jou Aqevqoud
PIBo% SA1TALIIT [ruapyraIg
40 Intod e} Jofre

B 32 VLR SI4) J0 [epjueyod
TIP} a5} Juamnct *aburys oy

avoy

*Aytntany Bugyeaq ayes

® Jo} presap JevuR panuiyved
pur A3yqpany Bupjtog

ajrsun ge 0 953 n-.__n:cou

v Bupyard pie
SaEittaey apisasays fxacp
Bugprol gyix wgosb 1004-05
*dnra yavoe[ aveg-sva v go

W0 faggin)any bupysny

¥o1iraaoay 3

13pAIS
SN ) g

LELIILE
Y SIRHIINg 21 1gny e

IHwowely o

INUSSISSY LoVl

MOLL41¥3530 NYd

¥
Wllwalw

{
ALY

. T
3L

1
Avaaty

12310%4 AnCHITA
¥ KOLLIONDD 3svE

NOILdINISIQ

SIXNOITY 0 M3N8AS Y SNYV SATIVNNILTY 0 MOSINVENDD AianS °f TivL

25




1 ue(d st ans

{ U4 se aneg

1edey o

yaedeg oy

1 VR[4 ST 39T
| vepg ¢ at§
TR

aq PIR JeyTary dopste
jo sane gg°[ Aajragxosdty

{ ur|4 ST Amg

1 up(g st AN

yudeg O

nede] o

| wrd se ang
1 veyd sr ang
‘paRye

39 praon jeyiqey dugses
j0 sane 141 AQagestaoaddy

] Gri4 st g
1 urid se g
Javdsy off

Javde; on

IR
1 R4 ST 48T
‘pIYIAfYY

1q pinon JEyIqTY Aupaee
J0 3a53¢ 41 Apayesyroaddy

"po§330a15v03
Sugop edey Asvsoded)

"WO1YINI500]
Suganp yavdeg Anesoduag

yardug oy

Joedat o

'sajeIqi}IaAE pUT 4514
40 Kyapra Joy Aniieey (rapt
ayeasd Lo sajemyealy 1208

Tordeg of
"paaatge

3Q pLacA Jeiigey aupsts
jo sany ggey Apayenposddy

afburyd of

*ieg votyry v}
vaas Jnq ‘yeapqeq 1e3E3L00 Of

< *aJ0q3440 voijesdte
rooseas f1e3iqey (PI13550 O

FRLEILR

afurg o

alueyy of

Aytleny Jayen *}

Apgeny Jiy 9

(pauagraiyy)
ATV} 91090

pasaborpua)
ajeyn yaegdy---

sapiads pasaburpey ¢p

BHIIPLIR put 4514 2

JUavERIALY (R13SNIAY G

Judnuoggau] duy

e 7

ET ILLEETy

g
ALY LW

. 4
WAL

1
WL

1331044 INGHLIN
4 HOTLEONG) 35vE

KO114183520

SINIOTIY 30 M3LEIG DN SV JAIIVELTY 30 NOSINVARDD AwvnS L E) L

26

-




‘At AT (ROt
paagsdey kg vafjaeRul
kyyunewos puae (reojbal poj

voOjsIy0]

1 uryd e anes ] urig e dwes | uh{g 5T awrg  sh30j paseaiavy apjaasd pinop atueg o PUT yimoug Ajtunenc) °}
syorjebpary ajes Gurptanad
Ig Bujan-1(an Ayjuneecy put A3emenoy 30 Buta-{1aA
1 ueqq se aneg LRI L urgd sv awrs  'Ayajus fyqeay asurgua piooy abaeipy oy pur ‘Ajases tqypray td
-Arg
rragey o vogjcd uingieos
34} Lo pajesnt aYs JNOUN
pasaysibaa v sy apgm
puodysgy ening Gue ‘apy wol
qaupgs 3T ATU0 Udds aUpAS 130J MOL saamasay
1902 Jo Bujysqy dou fpoodysyy  wtaubns buggsyy ® aur sHAlS [rattojoaryasy pur
1 vap4 se e [ uryg st ameg 1 VR{d se avrg wn(iny aq3 00 Jowdug 0y (esbooanyaur sasmay ayl  tprny(e) Eatioisiy °p
UTELE L 1 ¥rg se awrg 1 wr4 SP aweg _ UOJSRIIUE [IRS|A DIRIRDOR abuvgy o SIR{R) AN 1D
1 Ve[ 5P a9T5 1 ur(d sv anms 1 ur(qd e dues yarduy oy Prdey o votyeindod *q
*ED1INIYS00Y
1 veld s Mg I ue[g St ang 1 wrid se aneg Supmp Joede; Aresadeay aburyy ox oy e
fepes g
¥ Y R 4 ¥ 133083 LOGHAIN NO114143530
ET YL el ELUULEIN ERLL Ty ATVRELTY % MDILEENDD 35%8

SO 30 WALSKS ONY SXYd BATIVMEILTY 30 NOSIHVQMOD AwvialS °L evl

27

TR SRS ER S B

Mt b N




53}

111}

)

), 83},
o sz}
sd) 3}

5

83}

17}

a),

i)

1352
i vhisan apersanaisy-—-

winyg 13y 404
U paubisag s2nynaYG---

W utseg Butuny ayentapye.-

SUITYIPUD]
i voryebaey ajt5---

e

A,

g :
voyyeinua0gd o) asucdsay 7
sajjunysodia {euojyealnad
paye[as-Jajen saosdey
pue SEBEIATIT SSAUNNNG ‘rany Apms
patrias bugyvag pue Gutjeog gy Ut sapypungeddg
1012239103 904§ A5EQ ANVAARD evotirasny
xey 8, preaey 0 AY1SJEARp pajr{as- At
aptaoud ‘sepyynysoddo : pUE J1BOUCII-0(305
[ ur|d s¢ anes f or{d St aNvS 1 uR[4 s® e Joanogden apyavsd piooy abuegy of gy o] q
ssuajrado
duyjeog [ru0fieaing
payeras pue Bupysyy Bunysyn TSy
Jop AWIATHA ASTRAO0] : Bupyrog [rvofieasIdy
*SATPEATLOE SSaUSTg pajeqeay pue
p{as-furjeoq jo juand{amp satyjunysoddp Bupgstd
3y} 01 aynqraued tAnnnang {e12IaN0] A[e5-1(195
T Ut st | CE]d ST #5t5 ] urpd s e ‘55223-32333- abueyd oy % Adwaysisqng amozde] v
saayyaafep dupsurny
0} SuotingpIue}  *|
ROLLEAIVAZ WV
] f A 1 133t044 ARCHLIN NDI1d1NI530
BN ELLLLEIN ALY SAEVNEILN 1 NDELIONGD 35V6

SINN0IMY 30 M3LSAS DY SHYIJ SATIVIGOLTY 30 NOSTNVAM0] Anas L 11

28

[V

Ao,

e e s s ey

|
I
i
!
|
1




£t
004' 1018

005"413

00" te14

51

),

1),

E1T}

oy
oo1'sigs
o0y'98s

005*Z0Ns

53},

),

s

sa)

85
008' 18
005'2ts

gor'itss

)

1),

1}

1),

¥
o Afw T
ML 4018

008" 558

)

171

")

i)

L1 1Y

o

L
¥
Y

i

W

abueyy oy

L1
Y

wa

otjtY 350] 0} 1jueg---
51JU3g [euny 12%---
5350) (eeuvy abesaay-—-

NHang
renuuy abrsan

wandajirag
S}ILE TR

SN0
TevonieN o} diysvojyeiey

By YI0N AVEHUT-m

129413
wiag-buoy arpepun-.-

Iy "3
S 1IN ATTRLARy---
¥ { 150] 03 Jpjauig---
punos Afrajeneody.--

Jteoveiy g

A LaEIw

ELIL)EETY

]
INLBLTY

1
EL LN )

1330044 LNORLIN
T MOILIEN0] 35vE

NOIL4IN2539

SIMNOJIV 40 WIISAS ONY SAYTJ ATLVNGILTY 40 NOSTHWNDD ANAONS *Z Tl

2%




‘MU
pur SpIt voyjelinaey 2pjaoyy

‘arvauTe
pue spir ueyiebiary appaaly

*a3uevajuyey

‘AN

{
A

!

pur spre uotyebpavy apiansy pue spiv vopjebipary appansy YN . paery Jsecy sy
‘ST apisasoys "SI} Apisdaays *SInIaey apisaoys *SITNI3NY Apysasoys
daarap pue ‘vojyesadony dotarap pur *vajiesadons datanap pue *unyyesadony dojaaap pue ‘vogyesadonn
'sadyransse qe20] apia0ad 'saaursnsse |30 apranad 'sayurvansse [e30] apjansd 'sajuransse (r30] aptacad
‘002 t0gs $0 aseys 50 *o0t’gzes 4o aurgs 350 ‘eot'tIcs o segs 130 '008*¥BES 50 asmys 3503
T8I (P01 PRINOEISO AppAON  YSJN} TRIO] RAYESNISE aplADYy (s 10301 PRIERIIS RJASSy 18414 [RI0] PAYER]ISH ApTAQLY ¥IN UL LI S) S R S
ruyseq Bueiny pur feoveya «uyseq buguumy pue (auueys ‘oyseq bujuiny pur favueyd *oseq Gujuany pue (avveyd
At faeneang ) AurIud Lajeageaug ayy AN Ay ay) VLI Lajesaraag ayy
30 ueyjansysvod pur ubsap 10 vatyanysuod pur ubjsap 10 vo13anasue pue ulysap §0 903YINAYSUC put uSsap
'00L'0RSE 0 IS 3503 JSaLy  '0OI'ALSS 40 4R 350 384y Soaz'egs 4o ey 03 38414 'g00%0zes o aurys 1503 35ap3
J3af0d payenyysa sppaagy Veford pajentysa appanyy 19044 pajesyysa apranly YIafoud payrmyyse appaoyy Y ssaviboy jo sdin) oy
SULFIIGISH04S3Y HOILYINHI TN = _
s 1ms 11gn5 L1 | Angers ¢y -
*52msiL
[rjuaRz0itAnR pur kivjavos
1 Urp4 s aerg I urig sv anes I uryg se aneg 10 Juanyennd Qs asg wN Aat1eqy Y 3 “
1R RLU S E ] Wpyn P L1 LU EITFE ]
LEIeRL1Y | LRl x| ALATEL 1) ] LR T | v StaumdpI 1
" H
I BT T m
1 vyd se ameg 1 urgd se g T eryg se aneg atporaad gy Yajagdeo; . v ssauajapdung ’
nppy mipay nipay nipy Y Aytrigeydany e
P13]1J] vojyenteay
paITI0SSY 0} asvodsay oy
¥ t R 4 I 1330044 INOHLIN NOL1414530
WHWRLY ALY UWELY JAlLMIL Y 1 NOL2IONOY 35u8

SINMOIIY 0 WALSKS ONY ENYTd IALINNILTY 30 MOSINVAMOD AWVIGNS 2 Ei



)

v LIST OF REFERENCES

U.S. Army Corps of Engineers, Pacific Ocean Division; Topographic
and Hydrographic Surve Kahana Bay, prepared by Park Engineering,
Inc. under contract Eﬂgﬁ-§3-33-5-0507, 9 September 1983.

U.S. Army Corps of Engineers, Pacific Ocean Division; Exganded

Reconnaissance Report, Kahana Bay,

Ozhu; November 1 .

épariment of Land and Natural Resources y H. Mogi - Planning

State of Hawaii; Revised Environmental Impact Statement for Kahama
VaTle¥ State ParE§ Roo1auloa, UaﬁuI Hawail; prepared for the

and Research, Inc.; October 1978,

State of Hawaii; Research and Plannin for the Kahana Valle State Park,
Koolauloa, Oahu Hawaii; prepared for the Department oF Land
and Natural Resources J

ob no. 10985) by Tongg Associates, Inc.;

January 1970.

State of Hawaii; Data Book; prepared
and Economic’Deve1opment; 1984,

31

by the Department of Planning




KAHANA BAY NAVIGATION IMPROVEMENT

OAHU, HAWAII

ENVIRONNENTAL TMPACT STATEMENT




DRAFT
ENVIRONMENTAL IMPACT STATEMENT
FOR
KAHANA BAY, OAHU, HAWAIX

September 1985

The responsible Federal lead agency is the U.S. Army Corps of
Engineers, Bonolulu District, Hawaii. The responsible Federal
cooperating agency is the U. S. Fish and Wildlife Service. The
responsible local cooperating agency is the State of Hawaii,

Department of Transportation.

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

Abstract: The project proposes to provide light-draft navigation
improvements and a harbor of refuge for Kahana Bay, Oahu, Hawaili.
Kahana Bay is located on the northeast coast of Oahu between
Punaluu and Kaneohe Bay. '

Three sites, one alternate design and the no action alternative
were considered. The sites include the existing boat ramp site at
RKahana Bay, Puu Mahie Point and Makaua Beach Park. Two design
improvement alternatives are at the existing Kahana Bay boat ramp.
The project consists mainly of an entrance channel, breakwater and
turning basin. The major anticipated environmental impacts are
water quality, marine life and social/cultural lifestyles. The
environmentally preferred alternative.is using the existing boat
ramp area because of the reduce adverse environmental impacts.

If you have any comments on this Draft EIS, please send them to
the District Engineer. If you would like further information on
this gnvironmental impact statement please contact:

Dr. James Maragos, Chief
Environmental Resources Section
U.S. Army Engineer District, Honolulu
Building T-1
Fort Shafter, Hawaii 96858-5440
Phone: (808) 438-2263
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I. SUMMARY

A. Major Conclusions and Findings. Four plans were
evaluated for Kahana Bay. These plans include a breakwater, an
entrance channel, a turning basin and dredging. They are as
follows: :

TABLE 1. Plan Features
Plan 1

This plan is located at Kahana Bay boat ramp and includes a
195-foot long breakwater, a mooring area, a square turning basin
100 feet by 100 feet and an entrance channel 50 feet wide and 1000
feet in length. The turning basin and the entrance channel will
be dredged to -6 feet MLLW and —8 feet MLLW respectively.
Approximately 8,000 cubic yards of sand material will be dredged.

Plan 1A and Alternatives 1,2,3, and 4

plan 1A is also located at the existing Kahana boat ramp. The
project consists of a 220~foot long breakwater, 90 feet by 90 feet
square turning basin and an entrance channel about 50 feet wide
and 1000 feet in length. The turning basin and the entrance
channel will be dredged to -6 feet MLLW and -8 feet MLLW
respectively. Crest elevations will be +11.0 feet MLLW for
Alternative 1, +8.0 feet MLLW for Alternative 2, +6.5 feet for
Alternative 3 and +5.0 feet MLLW for Alternative 4. Approximately
8,600 cubic yards of sand material will be dredged.

Plan 2

this plan is located at Puu Mahie Point. The plan consists of
a square turning basin 100 feet by 100 feet, a rectangular £ill
area 100 feet by 210 feet and an entrance channel 50 feet wide and
800 feet in length. The depth of the turning basin and the
entrance channel will be dredged to -6 MLLW and -8 MLLW :
respectively. Approximately 320 feet of revetted mole and a 180~
foot revetment will surround the £ill area. Approximately 9,300
cubic yards of coral/sand material will be dredged. \

Plan 3

Located at Makaua Beach, the plan consists of a rectangular
£ill area 100 feet by 210 feet, a rectangular turning basin 100
feet by 100 feet, an entrance channel about 50 feet wide -8 feet
MLLW and 400 feet in length, a 120-foot long breakwater, a 320-
foot long revetted mole and a 180-foot long revetment. The
turning basin will be dredged to -6 feet MLLW. Approximately
5,200 cubic yards of coral/sand material will dredged.

No wetlands are involved but the sites are in a flood plain and
tsunami inundation area. The effects of the discharge of dredged
and fill material were evaluated under Section 404 (b) (1) of the



Clean Water Act. plan 12 is the environmentally preferrable
alternative.

B. Areas of Controversy.. During the public workshop at
Kaaawa Elementary School and subsegquent jetters, concern has been
generated over the project's effect on the konohiki fishing rights
and traditional fishing methods. The Corps of Engineers has
evaluated the konohiki issue and has found that the konokihi
fishing rights were purchased by the State of Hawaii in the late
1960's. Traditional fishing methods can still be practiced in the
Bay and will not be significantly affected by the proposed
project. ' '

Cc. Unresolved Issues. Although the navigational
improvements are strongly supported by the .boating and fishing
community, other persons may not be in favor of the proposed
improvements. Some of the public feel that the Corps should delay
igs planning process until the Kahana Advisory Committee drafts a
plan.

D. Reiationship to Environmental ReQuireﬁentB. These
relationships are ljocated on Table 2.

yABLE 2. RELATIONSHIP OF THE PLARS TO.ENVIRONMENTAL
'PROTECTION STATUTES AND OTHER ENVIRONMENTAL REQUIREMENTS

Federal Stafutes  planl Elsnla Rlan2  Rlan3
Archaeological and Historic .Full. | Full Full Full
. prservation Act : ,
"”fCIean'Air Act . Full Full Full Full
_ Clean Water Act © pu1 Pl Full Full
_.COastalzdné Manégement'Act © Full  Full O pull Fuil
B End;ﬁgeréd Species act - ‘Fuli o Full - Full Full
7“2 Espua£ies Protection Act ‘N/A N/A N/A N/A
;Federal Water Project Full Full " Full Full
' ‘Regreation Act : L _ :
pish and Wildlife paa1 . Full | Full Full
Coordination Act L o ‘ .
liaggtand Water ConseIVatién N/A ; N/é -~ N/A N/B

- Marine Protection: Research N/A . N/A N/A N/A
and Sanctuaries Act o - :



National Historic Preservation Full

Act

National Environmental Policy

Act
Rivers and Harbors Act

Watershed Protection and
Floocd 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

Full.

Full
N/A

N/A

N/A
N/A

N/A

N/A

SLata_and.Lngal_Pnlinisa;ﬁ___"

State EIS law, Chapter 343,
~ HRS R

“ State Coastal Zone'ﬁanégéﬁgntﬂf

Program

Pull

guli

County Special Hanageméhtfhtédiﬁull

Permit

- State Conservation Distri#t-
"~ Use Application

‘County General Plan

‘State Land Use Law

. Required Federal Entitlements (Permits)

None required

NOTES:

gull‘

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

Full

Full

Full

Full
Full

Full
N/A

N/a

N/A
N/A
N/A

N/A

Full

- Full

Full
Full
Full
Full

a. Full (Full Compliance). Having met all requirements of
the statute, Executive Order or other environmental requirements



for the current stages 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. '

¢c. Non-Compliance. Violation of a requirement of the
Statute, Executive Order or other environmental rgquirement. 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 requirements for the statute,
Executive Order or other environmental requirement for the current
stage of planning.

II. NEED FOR AND OBJECTIVES OF THE ACTION

A. Study Authority. The project is under the authority of
Section 107 of the River and Harbor Act of 1960, as amended.

_ B. Historical Review of the Problem to be Solved. The
coastal reach between Haleiwa and Kaneohe Bay lacks adequate
light-draft craft refuge. The boat ramp at Kahana Bay is the only
public launching facility between Haleiwa and Kaneohe Bay. The
nearest launching site to the south is Kaneohe Bay which is about
10 miles away and to the north is Haleiwa which is about 27 miles
away. The State Department of‘Transportation.iHarbors Division
requested the Corps investigate the possibility of improving
Kahana Bay to reduce an existing wave exposure problem at the ramp
and to accommodate light-draft crafts in distress during storm
conditions when travelling between Kaneohe and Haleiwa. Kahana
Bay appeared to be the most suitable site for a harbor of refuge
pbecause of its natural sand-bottomed channel and the semi-
protective configuration of the bay.

- C. public Concerns. The public has expressed the need for
navigation improvements and a harbor of refuge between Haleiwa and
Kaneohe Bay. During the public workshop on July 23, 1983, the
public felt that Kahana Bay was the best alternative site because
of the existing boat ramp.

D. Planning Objectives. The following objectives for the
light-draft navigation improvements and a harbor of refuge were
derived from the consideration of public concerns and management
needs expressed during public and agency coordination of the
project. These objectives are:

1.  Improving the navigation for Kahana Bay.

2. Minimizing environmental modifications to
terrestrial and marine environments. _

3. Minimizing the”social/cultural‘impacts.



4. Providing a harbor of refuge between Haleiwa and
Kaneohe Bay.

III. ALTERNATIVES, INCLUDING THE PROPOSED ACTION
A. Plans Eliminated from Further Study. Not applicable.

B. . Without Project Alternative. Presently, no harbor of
refuge is located between Baleiwa and Kaneohe. During storm and
emergency conditions, light-draft crafts will continue to be
exposed to danger in the windward area.

C. Plans Considered in Detail.

1. plan 1. Plan 1 is located at Kahana Bay at the
existing boat ramp. The plan consists of a 195-foot long
breakwater, a mooring area, a square turning basin measuring 100
feet on a side and 6 feet deep and an entrance channel 50 feet
wide, 1000 feet long and 8 feet deep.

2. pPlan 1A and Alternatives 1,2,3, and 4. Located at
the Kahana Bay boat ramp, the project would consist of a 220-foot
long breakwater, a square turning basin measuring 90 feet on a
side and 6 feet deep and an entrance channel 8 feet deep, 50 feet
wide and 1000 feet in length. Alternatives 1,2,3, and 4 are the
same with the exception of crest elevations which are +11.0 feet
MLIW, +8.0 feet MLLW, +6.5 feet MLLW and +5.0 feet MLLW
respectively.

3. plan 2. Plan 2 is located at Puu Mahie Point which
is on the south side of the Kahana Bay. The project would consist
of a rectangular £ill area 100 feet by 210 feet, a square turning
basin measuring 100 feet on a side and 6 feet deep and an 8-foot
deep entrance channel which is 50 feet wide and 800 feet in
length. The £ill area will be surrounded by 320 feet of revetted
mole and a 180-foot long revetment.

4. plan 3. Plan 3 is located a Makaua Beach. It
consists of a rectangular fill area 100 feet by 210 feet, a 120~
foot long breakwater, a square turning basin measuring 100 feet on
‘a ‘'side and 6 feet deep and an 8 feet deep entrance channel which
is 50 feet wide and 400 feet long.

D. Comparative Impacts of Alternatives. The comparative
impacts are shown on Table 3.
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IV. AFFECTED ENVIRONMENT
A. Physical Setting.

1. General. Kahana Bay is located on the windward side
of Ozhu. The bay is about one mile wide with the beach covering
about 3/4 mile of the shoreline and extends from Puu Mahie Foint
on the east and to Kaluapuleho on the west. The beach area is a
City and County of Honolulu park. Behind the beach park, the
State of Hawaii Department of Land and Natural Resources (DLNR)
has developed the Kahana Valley State Cultural Park, an innovative
park concept where approximately 150 persons many of whom grew up
there reside in the park. The "living park" concept is "to nuture
and foster native Hawaiian culture and spread knowledge of its
values and wayS......in such a living park, the individuals living
there shall participate in the purposes of the park by helping in
the education of the public and by incorporating in the structure
of their daily lives as such values and ways" (Senate Resolution
264-77). The concept requires that everyone living in the valley
take part in operating and maintaining the park as a requirement
of residency. Any use of the valley by government agencies must
be in consonance with the "living park" concept. Because much of
the skills and knowledge from the old Eawaiian culture are not
practiced today, the living park plan has been instigated to
foster these diminishing Hawaiian ways. As a result, an important
goal of the park is to nurture the o0ld lifestyle and to promote
the teachings of the Hawaiian culture and values. Most of the
residents live in the lower coastal (makai) portion of the valley.
Although the homes are generally old and in poor condition, park
plans include new houses for the residents. A majority of the
families raise chickens, ducks and geese. Some residents are
engaged in commercial agriculture activities such as grazing of
cattle and horses and growing papayas, bananas and ti leaves. The
park encompasses approximately 5,260 acres and extends to the back
of the watershed. Public access to the upland (mauka) portion of
the park is controlled. Phase I of the park has been implemented
and consists of a main access road, parking, a comfort station, an
orientation building and the Hawaiiana Demonstration Area.
Although portions of the park are undeveloped, hiking, canoeing,
hunting, swimming, fishing and nature studying are practiced along
the stream and surrounding watersheds.

Kahanha, located at the southern end of windward Oahu's Koolauloa
District, is formed by two valleys. One valley is formed by Kawa
Stream and the other by Kahana Stream. Both streams are joined
about 1 1/2 miles from the sea. The sand beach lies between two
former fishponds, one natural and one man-made. At the western
end of the beach, the muliwai (lagoon) of Wailua was a natural
fishpond formed by a small mountain stream entering the bay. The
fishpond has been incorporated into Kahana Bay. On the eastern
end of the beach lies Huilua Fishpond.

On the northeast side of the bay, the State of Hawail Department
of Transportation Harbors Division constructed an 18-foot wide

boat launching ramp in 1962 at Kapa'ele'ele Point (meaning black



tapa). The facility includes a groin, loading dock, freshwater
faucets, restrooms, picnic and camping areas, parking at the ramp
for six cars with trailers and a parking ares for 15 cars.

Makaua Beach (meaning the eye of the rain) is across the street
from Makaua Villace, a small residential development. Offshore,
an entrance channel was excavated through the reef to provide safe
navigation for small crafts.

2. Study Area. Kahana Valley is located on the
windward side of Oahu and is approximately a forty-five minute
drive from Honolulu. The project site is located on the northeast
side of Kahana Bay at the Department of Transportation boat
launching ramp. The boat launching ramp is located within the
boundaries ¢f the Kahana Valley Cultural Park.

Puu Mahie Point is located on the opposite side of the boat ramp
at Kahana Bay, which is approximately 0.7 mile away. Makaua is
approximately 1.5 miles away from Kahana. :

3. Climate. Kahana Bay experiences a two-season year
that typifieés the climate of the windward sides of the islands in
the State of Hawaii. Mild temperatures and humid conditions exist
all year round. Coastal monthly averaging temperatures range from
mid-60's to mid-70's in the winter and from mid-70's to mid-80's
in the summer months. Near the coastal areas, the humidity never
drops below 50 percent. Tradewinds moving from the north-
northeast to the east dominate the wind patterns over 90 percent
of the time. During the winter months, tradewinds are less
consistent. Storms especially from the southwest direction are
more frequent and exceeds 30 knots in wind velocity fairly often.
The average annual rainfall is approximately 60 inches along the
coast as compared to about 300 inches per year at the crest of the
Koolau Range.

Puu Mahie and Makaua experience similar climatic conditions.

4. Topography. Kahana Valley ranges from a flat flood
plain with a 0 to 10 percent slope at the mouth of the valley to
steep rugged terrain with a slope of 30 percent or more that form
the valley sides. Kahana Valley encompasses over 5,260 acres
shaped as a large, deep amphitheater headed valley. Elevations
range from sea level to over 2,700 feet along the crest of the
Koolau Range.

Puu Mahie Point (meanhing pleasant hill) has very little £lat
coastal land and is primarily a rocky cliff. Makaua Beach Park
has & narrow sandy and rocky beach that is bordered by Kamehameha
Highway. The area is a gradual slope. From the shoreline to
about 200-feet offshore, the substrate is mainly sand with
protruding basalt cobble. Coral rubble and sand are the
substrates beyond 200 feet. A few isolated live coral heads occur
on top of the boulders.



5. Geology. Kahana Bay is the canyon-like subma;ine
extension of Kahana Stream. It was formed by the downcutting
erosion of the stream during a lower stand of sea level during the S~
of Pleistocene glaciations. Steep valley walls line the east and '
west sides of the bay from the ridge tops to the water's edge. A
gentle, seaward-sloping flood plain has developed in the stream's
valley which is the land area south of the bay. The offshore
bathymetric configuration of Kahana Bay is also the result of a
portion of the stream's flood plain being submerged as the sea
level rose. The land surrounding Kahana Bay consists generally of
alluvial and colluvial deposits of weathered lava basalts and
pyroclastic materials. These deposits are a chaotic mixture of
iateritic clays, silts and detrital rock fragments in various
sizes and stages of decomposition. The shoreline of the east and
west sides of the bay is lined with round to semi-round basalt
gravels, cobbles and boulders. The south shoreline is covered
with fine coral sand which grades into the proposed site are
covered with a veneer of coral cand. This coral is coarse and up
to 1-foot thick near the shoreline and grades into fine sand of -
unknown thickness farther offshore. Along the sides and offshore
of the bay, coral reefs were built up since the last glacial
recession.

Makaua Beach consists of coral sand covered with basaltic rocks.

6. Natural Hazards.

"~ a. Volcanic Hazards. There are no active
volcances on the island of 0oahu. As a result, the volcanic
hazards are minimized.

' b. Tgunami and Flood Plain Hazards. During the
past 36 years, twenty-seven tsunamis has affected the island of
Oahu. The 1946 tidal wave and earlier ones had a significant
jmpact on the early human community of Kahana. Loss of life and
damages to shorefront residences and the historic Huilua Fishpond
have occured. Consequently, many residents relocated within the
valley and in some cases relocated away from Kahana. According to
McAllister (1933), it was reported that the February 3, 1923 wave
broke through the walls of Huilua Fishpond and caused considerable
‘damage. In an unpublished report by Marion Kelly (1979), a list
of known tidal waves indicate that Huilua Fishpond has been
damaged by tidal in 1923 as well as 1946, 1957 and 1960. Heavy
storm waves have further damaged the sea walls of the pond as
. well. As a result, all the plans will be subject to tsunami
inundation.

7. Water Quality. According to the Chapter 54 of Title
11 Water Quality Standards, Department of Health, State of Bawaii,
Kahana Bay is one of the few coastal gmbayments designated as

Class AA. Class AA is the most restrictive standard for marine
waters. The objective of this classification is that:

...these waters remain in their natural pristine -
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gstate as nearly as possible with an absoclute minimum

of pollution or alteration of water quality from any
human—-caused source or actions. To the extent
practicable, the wilderness character of such areas
shall be protected. No zones of mixing shall be
permitted in this class within a defined reef area,

in waters of a depth less than ten fathoms or in waters
up to a distance of 1,000 feet offshore if there is no
defined reef area and if the depth is greater than ten
fathoms. The uses to be protected in this class of
waters oceanographic research, the support and
propagation of shellfish and other marine life,
conservation of coral reefs and wilderness areas;
compatible recreation, and aesthetic enjoyment. The
classification of any water area as Class AA shall not
preclude other uses of such water compatible with these
objectives and in conformance with criteria applicable to
them. (Section 11-54-03 (e) (1))

The marine bottom at Kahana Bay is designated Class I. The
objective of Class I is to keep the marine bottom ecosystems in
their natural pristine state with an absolute minimum of pollution
from any human-induced source. Uses of this class consist of
passive human uses without intervention or alteration, allowing
the perpetuation and preservation of the marine bottom in a must
natural state. (Section 11-54-03 (4) (1))

Appendix A summaries water quality data from the State Department
of Health. It is also interesting to note that during heavy
rains, the water quality standards frequently are not met for
Kahana.

Makaua Beach has been classified as Cclass A which protects the
water quality for recreational purposes and aesthetic enjoyment.
Any other use shall be permitted as long as it is compatible with
the protection and propagation of fish, shellfish and wildlife and
recreation in and on these waters. No water quality data is
available for Makaua; however, the adjacent beach, Swanzy Beach
park is known for the filamentors blue green benthic alga, Lyngbya
majuscula which may cause swimmer's itch. The marine bottom at
Makaua has been designated Class I in which all uses are to be
‘compatible with the protection and propagation of fish, shellfish,
wildlife and recreation.

8. Air Quality. The Kahana Bay area and Makaua Beach
are within areas of relatively pristine air quality.

S. Noise Quality. All the plans are located in a rural
setting where noise is not considered to be a problem.

10. Physical Oceanographic Conditions. Waves at Kahana
Bay originate from various areas in the Pacific. offshore waves
approaching from the north to north-northeast and east—-northeast
break on the fringing reef, reform and travel to the beach. Waves
from the northeast enter the channels without breaking on the

11



reefs to the north and south. The waves diverge as they proceed
shoreward in the channel and break on the beach or seaward of the
beach depending on the height of the wave and period. The most
damaging waves are storm generated in the North Pacific.

Although Kahana Bay does not have a tide gauge, a tidal bench mark
at Waikane is considered applicable to the Kahana and Makaua
areas. Tidal data from the site which is based on 7 months

indicates:

Gauge Height

Level . (Ft.)
Highest Tide (estimated) 3.5
Mean Higher High Water 2.20
Mean High Water 1.80
Mean Low Water 0.40
Mean Lower Low Water - 0.00
Lowest Tide (estimated) =1.00

B, Significant Resources.
l. Human Resources and Activities.

a. Community. Although no specific census data
for Kahana Valley is given, the population is small and estimated
to be about 150 persons. In a broader contrasting view, Kahana
and Makaua are part of the Koolauloa District where the population
has increased 34.9 percent for the years 1970-1980.

Kahana Valley is owned entirely by the State of Hawaii and
supports a small rurxal community. The lifestyle can best be
described as being a rural and/or agrarian community. A loose
'ohana (family) structure exists and includes about 70 percent of
the residents. Although it performs only a few traditional
functions, many individuals possess skills in lauhala weaving, net
making, taro raising canoe building and quilt making. Residents
and other people still practice traditional fishing methods in
Rahana Bay.

b. Land Use. Although Kahana Valley is designated
Conservation District by the State Land Use Commission, the boat
ramp area has been designated urban. Puu Mahie and Makaua Beach
is also designated urban by the State Land Use Commission. As a
result, no farm lands, unique or prime agricultural lands will be
affected by the proposed project.

C. Recreation. Kahana Bay is an important
regional recreation area and is the site of Kahana Bay Beach Park
and Kahana Valley State Cultural Park, the latter encompassing the
entire Kahana Valley watershed. Although the watershed portions
of the park are undeveloped, hiking, canoeing, hunting, swimming,

fishing and nature studying are practiced along the stream and
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surrounding watersheds. Beach and water activities include
picnicking, fishing, swimming, surfing, body surfing, sailing,
canoeing and other water-contact activities. Public access to the
watershed portions of the park requires advanced permission by the
park authorities.

Recreational activities at Puu Mahie Point is similar to those at
Kahana Bay. In addition, shell collecting and surfing are other
activities.

Makaua Beach area activities include boating, throw netting,
spearing, trapping and pole fishing. During the spring and fall,
netting for mullet is important. The narrow rubble beach is
exposed during low tide which discourages swimming. Due to the
physical features of the area, very strong rip currents occur
making swimming hazardous.

a. Cultural Resources. The Kahana Valley Cultural
Park is the focal point of many cultural activities and contains
numerous archaeological sites. These sites include auwai,
cleanups, dry terraces, enclosures, graves, kuleana, midden
deposits, mounds, platforms, walls, wells, wet terraces,
habitation structures and the Builua Fishpond. The sites are
concentrated in the lower valley areas in the proximity of Kahana
Bay and along the upper reaches of Kahana Stream. The Revised
Environmental Impact Statement. for the Kahana Valley State Park
dated October 1978 and prepared by the State Department of Land
and Natural Resources contains a more detailed discussion of the
sites. Huilua Fishpond, a loko kuapa or an enclosed seashore -
fishpond is the most significant archaeological site in Kahana.
As a registered National Historic Landmark and a registered
historic site on the State and Federal Regisgter of Historic
Places, it is eligible for federal grants for preservation and
reconstruction. Another important coastal site near the existing
'boat ramp is the remnants of a low rock shrine, Kauninio Ko'a,
offshore at Kaluapuleho Point which can be seen only at low tide.
On the side of the hill behind Kapa'ele'ele Point is Kapa'ele'ele
Ko'a, a fishing shrine for the akule fish.

Kahana Bay was a registered konohiki fishing right. Konohiki
fishing rights constitute part of the land system of old Hawaii.

- 7he word Konohiki originally was the designation for the person
who managed the chief's land. Eventually, it was referred to the
things that were the private property of the chief himself. Aas a
result, "konohiki fisheries" mean the chief's or privately owned
fisheries. The main features of konohiki fisheries are:

(1) . Specific geographic areas of the private konohiki
fisheries which normally extend from the beach or
shoreline (at the low water mark) to the outer edge (wave
break) of the reefs. Where reefs are absent, then the
area extended one mile seaward from the beach at the low
water mark.

13



(2) . Within these areas, fishing is restricted to the konohiki
and hooainas (tenants of the lands) where the fisheries
ocriginally belonged to ahupuaas.

(3) . Regulation of the fishing within the fisheries by the
konohikis were done by: .

(2a) . Placing a tabu or reserving one specific type of
fish for their exclusive use; or

(b). Prohibiting fishing during certain months of the
year, and during the fishing season, so that each
tenant pays one~third of all the fish caught
within the fishery.

Konohiki rights for Kahana were acquired by the State of Hawaii in
the late 1960's when they initiated condemnation proceedings.

Traditional fishing methods are practiced today in Kahana Bay.
The method consists of chasing schools of fish to the Bay by boat
and netting them.

Above Puu Mahie Point, the natural formation of boulders resemble
a crouching lion which is believed to represent Kauhi, the
watchdog of heaven. Under the Crouching Lion, the site known as
Kukuiula is a possible heiau; however, no literature confirms
this. Bulldozing and grazing cows may have contributed to the
deterioration of the site.

No known cultural sites exist within the Makaua Beach area.

e. Historic and Scenic Values. The U. S.
Department of Interior, National Park Service's Nationwide Rivers
Inventory, has included Kahana Stream for its important historic
and scenic values. Kahana Stream is, however, outside the project
limits.

2. Natural Resources.

a. Marine Resources. Kahana Bay is best known for
large schools of akule (Selar crumenophthalmus). Other fish found
in the area are ulua and papio (Caranx spp.), aholehole (Euhlia
- sandvicensis) , oio (Albula vulpes), goatfish (Mulloidichthys spp.

and Parupepeus spp.) and mullet (Mugil cepbalus). The boulder
revetment and groin provides habitat for manini (Acanpthurus
triostegus), kupipi (Abundefduf sordidusg), maomao (A. abdomipalis).,
aholehole (Kuhlia sandvicensis), milletseed butterfly fish
(Chaetodon miliaris) and wrasses (family Labridae).

Makaua Beach is depauperate in fish and corals which is probably
due to the low relief topography, poor water quality and shifting
substrate. Fish species found in inshore waters include tropical
half-beak (Hemiramphus depauperatus)., red and black banded
goatfish (Parupeneus multifasciatus), milletseed butterfly fish
(Chaetodon miliaris), cresent-masked butterfly fish (€. lunula),
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saddle wrasse (Thalassoma duperrey). Moorish idol fish (Zanclug
cornutus), manini (Acanthurus triostequs) and Black-headed file
fish (Pervagor spilosoma). Corals found offshore include

i yerrucosa, meandrina and Porites compressa.
The reef flat is a popular fishing site for octopus. The
Federally listed threatened green sea turtle {Chelonjia mydas) has
been observed offshore of the Makaua Channel. A more detailed
marine species list is included in Appendix G which is the
Fish and Wildlife Service Coordination Report.

Puu Mahie Point has the most species of fish and corals due to the
more protected orientation of the site. The shallow reef flat has
an abundance of shell life and is known for cowrie and cone
shells. He'e (octopus) and sea urchins (Diadema paucispinum) are
found offshore. Theifringigg reef off Ehgipoint is estimated to
be about 10 percent in coral cover, inclu ng Montipora verrucosa,
Rocillopora damicornis, P. meandrina and Porites compressa. Fish
specles include Echidna nebulosa, Mulloides vanicolensis,
Chaetodon lunula, C. miliaris, Thalassoma duperrev, Coris BP.B&
Zanclug cornutus, Naso brevirostris, Acanthurus nigrofuscug,
Lriostegus, Ctenochaetug strigosus, Dactvloptena orientalis.,
Pervagor « Optracion meleagris and fornasini.
The dominant seaweed is Sargassum sp. with other Bpecies such as

Rictvota bartayresil, Padina australis, Acanthophora spicifera and
Halimeda discoidea.

b. Plora and Pauna. Terrestrial vegetation along
the beach and shoreline of for Rahana Bay consists of common
indigenous and Polynesian introduced species including kamani tree
(Termipalia catappa), tree heliotrope (Messerschmidia argentea),
naupaka (Scaevela taccada), beach morning glory (Ipomoea
bragiliengis), coconut palm (Cocos nucifera), hau tree (Hibiscus
tiliaceug) and other grasses and ornamental shrubs and trees. A
varierty of other trees, shrubs and grasses are found in the
landward or upland portions of the watershed. '

Birds for Kahana Bay include the black-crowned night heron
(Nycticorax nycticorax hoactli), cattle egret (Bulbulcug ibis),
Kentucky cardinal (Cardnalis cardinalis), California linnet
(Carpodacus mexicanus), mynah (Acridotheres tristis), white-eye

(Zosterope japonicus), house sparrow (Pagser domesticus) and rice
birds (Lonchura pnn;hﬁlaha). Endangered species, Hawaiian Coot

(Fulica americapa alai) and the Hawaiian Gallinule (
), are recorded annually in Huilga Pond. It

is likely that native birds such as the Apapane (Hima;;gna_

sanguinea), Amakihi (Loxops vireng) and the Iiwi (
) may exist in the upper valley. It is also possible that

the Oahu honeycreeper (Loxops maculatug), an endangered species
may be found in the ohia forest of the upper watershed area.

The wandering tattler (Heteroscelus incanug) has been observed
foraging on the cobble beach. Other @igratory shorebirds like the

Pacific golden plover (RPluvialis dominica fulva) and the ruddy
turnstone (Arenaria interpres) may use the beach as resting and
feeding habitats.
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Relatively few land mammals exist in Kahana. Feral pigs,
mongoose, rats and mice are exotic fauna that inhabit KRahana.

C. Endangered Species. The Hawaiian Coot and 75
Hawaiian Gallinule are listed as endangered birds on the State and
Federal endangered species 1ist. The threatened green sea turtle
(Chelonia mydas) is commonly observed in Kahana. Although the
numbers and age/sex classes are not known, subadults and adults
nave also been observed feeding and resting in the Makawa Channel
which is located offshore Makaua Beach. '

The endangered humpback whale (Megapiera novaeangliae) is found
during the winter migration months of December through May off the
windward shore of Oahu between the edge of the outer reef margins
and the 100 fathoms isobath. While this area has not been
identified as a calving or mating site, calves do occur on this
coast as evidenced by the calf stranding at Punaluu on February
22, 1981. This area seem moL€ likely to serve as a migration
corridor for the whales.

. de Aesthetics. The Kahana area is a rural setting
with lush green vegetation which reflects the "rural Hawaiian
lifestyle.” The combination of steep cliffs, green vegetation,
white sand beaches, Kahana Stream, wave action, the bay e
configuration and coastal waters render Kahana Bay as one of the A
mogt beautiful and scenic coastal areas on the windward side of A
Oahu.

Makaua Beach Park with the cobble beach and vegetation is a
typical shoreline vista for the windward side of Oahu.

e. Areas of Particular Concern. No areas of
. particular concerns have been identified.

£. Social and Sociceconomic Resources. About 80
percent of the economic activity in Hawaii occurs on the island of
Oahu. The largest sources of income to the State in 1981 were
generated by visitor expenditures followed by defense R
expenditures, sugar production and pineapple production. The 1982 - e
per capita income was $11,652. While no specific census for Kahana ;
' Valley exists, it is estimated that about 150 persons reside in
Kahana. Of that figure the majority of the residents are Hawaiian
or part-Hawaiian with other ethnic groups of Filipino, Samoan,
Chinese, Caucasian and Japanese.

Kahana today can be best described as "rural Hawaiian." A loose
‘ohana structure exists that encompasses approximately two-thirds
of the residents. Some of these resident retain many of the
Hawaiian cultural values such as a deep feeling for the land, love
of the valley's mountains, streams, plants, and ocean; a spirit of
community; and a desire to preserve the quiet lifestyle. The Hui
O Kanani O Kahana is the community association that speaks for
most of the valley's long term resident.
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Kahana was not a prominent cite for an ali'i. 1Instead, the
maka'ainana (common people) tilled the fields, caught the fish and
lived off the land. Although relatively primitive tools were
used, the people developed an extremely sophisticated set of
horticultural technigues that included hybridization, irrigation
systems, mulching, green manuring and many more. The decline of
the native population in Kahana gradually led to the abandonment
of many fields. Rice cultivation and sugar cane fields became the
major crops until it floundered. After World War II, only
sporadic and unsuccessful efforts to utilize the lands have been

initiated (H. ngi planning & Research, 1974) .

In the early seventies, the State Department of Land and Natural
Resources adopted policies ‘for the Rahana Valley State Park which
wvere based on the assumption that the valley contained a unified,
viable typically Bawaiian community that actively wanted to play a
central role in the creation of the park; however, a 1972
Liliuokalani Trust Childrens' Center report indicated that the
assumption had been overly optimistic. The people of Kahana no
longer have any economic ties with the land or each other. The
decline of the valley's local economy have forced the residents to
find jobs elsewhere or become dependent on the welfare system. In
addition, the external pressure of urban development has greatly
influenced the valley community. Thus, the spirit of the
community that once prevailed has eroded over the years. The
concept of the living park hopes to integrate a group of people
and their present life-style inte a public park program. It
requires that everyone 1iving in the valley take part in
maintaining and operating the park.

d. Estuaries. Kahana Stream and Huilua Fish Pond
are a part of a large estuary in:the Kahana Bay area. The estuary
supports important recreational gnd traditional fisheries.

e. Groundwater. Groundwater in Kahana Valley is
stored underground by a basal freshwater lens truncated by dikes
that floats on top of denser salt water and dikes which are
high level water stored in porous and permeable rock between
volcanic structures of low porosity and permeability. The basal
freshwater forms under the valley floor while the high level dike
water is found several miles inland from the coast.

V. ENVIRONMENTAL CONSEQUENCES

A. Land Use. Plans 1 and 1A will not change the existing
jand use. At present, the area is an existing boat ramp with the
related appurtenances. Plans 2 and 3 are undeveloped areas and
will require shoreside facilities. .

B. Recreation. ©Plans 1, 1A, 2 and 3 will increase
recreational ‘boating activities by providing better access to the
ocean waters. In addition, a larger breakwater as in Plans 1 and
1A and a new breakwater in Plans 2 and 3 will provide an increase
in the number of fishing sites and opportunities. puring
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construction activities, temporary impacts to fishing and boating
activities may occur; however it is not anticipated to be a
significant adverse impact.

C. Natural Hazards.

1. Volcanic Hazards. None of the plans will increase
volcanic hazard risks.

2. Tgunami and Riverine Flood Hazards. None of the
plans will effect riverine flooding of Kahana Stream nor tsunami
run-up elevations. "With increased boats in the Kahana Bay and
Makaua Beach, potential damages from tsunami could increase..

D. Water Quality.

l. Existing water quality data for Kahana Bay indicates
that the Bay does not meet all of the standards set in the water
quality regulations as shown in the water quality data in Appendix
A. Coordination with the State Department of Bealth has been

initiated to minimize the impact on the water quality and to
comply with the Hawaii 208 Plan.

2. -plans 1, 1A and 2 which are-within Kahana Bay and
Plan 3 all involve dredging that results in a temporary increase
in water turbidity. The impact of dredging igs a cumulative impact
which adds to the stress already created by the influx of sediment
from Kahana Stream. Kahana Stream water is characterized by a
suspended load of fine, round basalt fragments, clay materials and
organic material. After heavy rains, water in the bay is
discolored by suspended sediment for several days. To mitigate
+he adverse impacts on the water quality, a turbidity control
standard will be established for open water construction aspects.
plan 1 and Plan 1A will involve approximately 8,000 and 8,600
cubic yards of dredged material respectively. Plan 2 and Plan 3°
will involve approximately 9,300 cubic yards and 5,200 cubic yards
respectively.

The location of Plans 1l and 1A at the existing boat ramp reduces
the impact on water quality since the existing area has been - .
previously disturbed. Thermal changes resulting from the proposed
“action are not anticipated.

3. the improvements will increase boat usage which will
contribute to impacts associated with boating such as petroleum
spillage, litter, hydrocarbon emission, noise, dust and turbidity.
The amount of petroleum products released into the Bay is ‘expected
to be insignificent since boat users are mainly small craft which
have a small fuel capacity. In case of on oil spill, the US Coast
Guard will be notified. A Spill Preventiion Control Plan and
Countermeasure Plan will be considered in the design phase.

4. Freshwater springs £low out of the reef margins at

Kahana. The springs along the shoreline show chloride content up
to 100 ppm. The dredging and possibly blasting activities could
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increase the amount of groundwater flowing into the Bay. The
increased amount would be insignificant when compared with the
overall groundwater capacity of Kahana Valley.

E. Blasting. To facilitate dredging, blasting may be
required in Plan 2 and 3, namely at Puu Mahie Point and Makaua
Beach area. If blasting becomes necessary, the Contractor will
submit a blasting plan which must be approved by the Corps of
Engineers Contracting Officer. The blasting plan shall contain
the details of the blasting operation. The impacts of blasting
are discussed below:

1. Marine Environment. Anticipated environmental
impacts of blasting include but are not limited to: fish and
invertebrate kills, dislodging or shattering coral, increased
predation on injured fish by predatory species such as sharks,
increased wave heights, underwater shock, damage to the ocean
floor and increased turbidity and suspended sediments. Factors
adversely causing injury and/or damages from underwater shock
include the proximity to the source of the blast, size and
.character of the explosive, degree of submersion of receiver such
as fish, influence of boundary reflections, duration of pressure
pulse and location of the charge with respect to medium interfaces
such as water and water-air. The direction of movement of blast
energy through the water and substrate can affect the degree of
damage or injury. Co

"Air-filled organs such as swim-bladders of fish are vulnerable to
injury from underwater shock waves. The damage of the air-filled .
cavities is a function of impulse and peak pressure.

Water waves generated from explosions can cause damage to
shoreline facilities based on how far the blast is located from
‘the shore. Maximum height caused by a single charge or multiple
charges can be predicted.

Fish will be killed, injured, temporarily injured or unaffected by
the blasts, depending upon the species, the proximity to the
blast, depth of the water column, magnitude of charge and other
factors. Dead fish will either float to the surface or sink to
the bottom where they will be eaten by other fish or decay.
‘Certain groups of fish may be more sensitive to blasting such as
flying fish, half beaks, damselfish, butterflyfish, triggerfish
and surgeonfish. Because the Kahana offshore area and reef are

" highly productive and are the spawning grounds for akule, any
blasting could severely impact the species. Plan 2 may require
possible blasting and thus will have a significant adverse effect
on the environment. In any case, Plans 2 and 3 may require
blasting to be restricted during the months of June through
November. No blasting will be done during the akule spawning
season.

2. Water Quality. The hardness of the coral at Puu
Mahie Point and Makaua Beach may require blasting. Because the
waters off Puu Mahie Point is very clear, any type of dredging,
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blasting or excavation will be highly noticeable and will have a
significant impact to the existing water guality. Blasting
activity generates conspicuous turbidity and suspended sediments,
increased deposition of sediments downstream of the blast area and
destruction or damage to marine life. The jmmediate vicinity of
the blast area will have the most severe effects of turbidity and
suspended sediments. The size of the plume and quantities of
suspended sediments are dependent upon the size of the charge and
the method of blasting. Explosive by-products such as nitrogen
gas, water, nitrogen dioxide and aluminium coxide are not expected
to significantly degrade the water quality.

3. Blasting Noise. The detonation of the blasting
agent will generate noise. The sound level will depend upon the
amount and type of explosive, the water depth over the charges and
the distance of the observer from the blast. The Contractor will
be required to comply with all applicable State and local noise
control regulations.

o 4. Ground Vibration. Seismic motion or ground
vibration is generated from all detonations. The perception of
explosives depends on such factors as geology of the site, the
weight of explosives per delay and the distance of the structures
and observers. Blasting activities will comply to the Corps’
safety and health plan. For example, the plan requires that a
blast with a scaled distance less than 50, a 3-component
seismograph will be required to monitor vibration levels. Scaled
distance is a function of the distance from the nearest structure
to the blast site and the maximum weight of explosives per day.
1f vibration levels are below 2 inches per second, no damages to
structures are anticipated. In the blast is below 0.2 inches per
second, negative reactions from nearby residents will be
minimized. - '

. 5., Dbust and Flyrock. pust is not anticipated since the
plasts will be underwater. However, some flyrock may be generated
for blasts in shallow water. Most particulate matter will be
contained by the water column if the charges are small.

6. Emoke and Oodors. Smoke and odor from the blasting
activities are not expected. - : :

7 Recreation. Blasting activities will attract .~
predators such as sharks due to the killing of fish from the
blast. Since Kahana Bay is a popular water recreation area, the
possible increased presence of sharks may discourage water
recreation until the blasting is completed.

There are several methods that can be used to reduce the impacts
of blasting. The size of the explosive can be limited, the number
of delays per shot can pe specified and the method of drilling
and shooting can be practiced to reduce the environmental effects
of blasting.
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g. Safety. The Contractor will be required to conduct
his blasting operations in accordance with the blasting plan
approved by the Corps Contracting officer, Engineer Manual 385-1-
1, Safety and Health Requirements and the State Occupational

safety and Health Standards.

F. Sediment Quality. The combination of wind, discharge
rates and pathymetric configuration directs the turbid stream
outflow along the eastern reef edge. The clay gilt and very fine
sand introduced from Kahana Stream gettle to the bottom seaward of
the surf break. Organic carbon is a significant sediment of the
gwamp mud and generally comprises of less than 4 percent of the
channel sands. calcerous reef sediment is transported into the
channel from the western reef and the eastern reef near Huilua
Pond. Water entering Kahana Bay from the northwest reef is assumed
to be the driving force behind the observed goutheasterly sediment
transport according to
by william T. Coulburn (1971). All the plans will not improve the
sediment quality. plans 1 and 1A will require dredging. Dredging
will result in temporary resuspension of existing sediments which
may reduce the already low diversity of corals found in the area.
Pians 2 and 3 will generate fine sediments from excavation and
£illing.

Kahana Stream and Kawa Stream, its principal tributary, are the
main water courses in Kahan Valley. The stream channels character
range from very steep, nNArrow and rocky in the valley to wide,
nearly level and heavily vegetated on the flood plain of the lower
valley. Average discharge at the gaging station is 353 cfs. and
over 30 mgd for the entire watershed. The project is not
anticipated to have an effect on the drainage patterns or sediment

deposition of Kahana Stream.

G. Estuaries. Huilua Fishpond is on the eastern end of
Rahana Bay. The proposed plans will not modify the fishpond and
the Kahana Bay estuary.

g. Air Quality. None of the proposed plans when completed
nas the potential for affecting air quality. The dredged material
may be a source of dust if used for £i11 until the area is covered
with stones.

I. Noise Quality. The proposed plans will not result in
long~-term increase in noise. The operation of equipment in the
construction of breakwaters and dredging and f£illing will be
temporary noise sources. The only area that will be affected bY
noise will be Makaua if Plan 3 is implemented.

Blasting will generate temporary noise and ground vibration.

Je Historic and Archaeological Resources. The nearest
archaeological sites are Rauninio Ko'a, a low rock shrine seéen
only in low tide, Kapa'ele'ele Ko'a, a fishing shrine on a hill
above Kapa'ele'ele Point and Huilua Fishpond which is a registered
historic site on the State and Federal ngigng;_gf_ﬂiﬁkgxig
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Places. Plans 1 and 1A are not anticipated to have an adverse
impact on the site. During certain times of the day, however, it
has been reported that an image namely the face and hair of a
Hawaiian woman can be seen in the water at the boat launch ramp
area. The proposed plans will affect the area; however, it is
uncertain whether the plans will affect the image. -

Some indirect adverse impact may occur to portions of Huilua
Fishpond if Plan 2 is implemented. In situ prehistoric (pre-aA.D.
1800) cultural deposits are naturally eroding at a slow rate from
the north and northwest margins of the fishpond. Construction of
Plan 2 may accelerate this rate of erosion. The archaeological
resource above Puu Mahie Point is located quite a distance from
the proposed plan, and therefore, no adverse impact to the site is
anticipated. '

The Plan 3 alternative may also adversely impact potentially
valuable in gitu cultural resources. The sandy shoreline between
Kamehameha Highway and the ocean at Makaua Beach may contain
subsurface cultural deposits. Similarly situated locations along
this section of Windward O'ahu, i.e. Malaekahana, Kahuku, Kualoa,
Mokapu, etc., contain valuable such deposits. Archaeological test
excavations shall be performed at thig location prior to
construction of alternate Plan 3.

K. Natural Resources.

1. Marine Resources. Kahana Bay is an important and
popular fishing area. Moreover, Kahana Bay is also the spawning
grounds for the akule. The proposed plans would have only a
temporary direct impact on the marine resources. The bottom
..supporte mainly transient bottom feeding fishes which would be
displaced during construction of the facility. Hard substrate
communities that inhabit the man-made existing structures would-
increase after the construction of a longer breakwater. As a
result, this would compensate for the loss of habitat when the
existing groin is removed. The dredging of the basin area would
increase vertical relief along the edges which may under certain
conditions, provide habitat for reef fish.

Puu Mahie and Makaua Beach sites would be significantly altered by
the proposed plans. The breakwater and revetment would increase
the amount of hard substrate available for intertidal benthic
organism. The dredging of the turning basin and entrance channel
would increase the amount of vertical relief and its edges may
provide increased habitat for reef fishes. The extensive dredging
would destroy existing hard bottom communities and loss of inshore
habitat would result from the £ill areas. The fillg would reduce
total habitat and smother sessile and low-moving benthic animals
and algae. The most significant impact to marine resources would
result from blasting impacts. Since Kahana Bay is a popular
recreational area, the attraction of predators would impact the
recreational area. To minimize impacts of blasting on the marine
life, blasting activities will not be permitted during December-
May and during the akule spawning season.
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Imprbvement to the Kahana Bay boat launching ramp area may
encourage greater exploitation of the local fishery resources,
particularly the akule fishery.

Limitations on the size of charges and other techniques such as
drilling and shooting may also be required to reduce the impact of
blasting.

L. Endangered Species.

1. Endangered Humpback Whale. The humpback whale
migrating in the months of December through May off the windward

‘shore of Oahu is found between the edge of the outer reef margins

and the 100 fathom isobath. This area has not been identified as
a calving or mating site and is more likely a migration corridor
for the whales. Kahana Plans 1 and 1A will not affect the
migratory route of the whales. Plans 2 and 3 which may require
blasting will not impact the whales because blasting activities

will not be permitted during the months of December through May.
Thus no adverse impact is anticipated.

2. Threatened Green Turtle. The green sea turtle is
commonly found in Kahana Bay. The Corps has determined that the
project is not likely to affect the green sea turtles. A letter
dated 11 March 1985 from the National Marine Fisheries Service
indicates that the proposed project is not likely to affect the
green sea turtles or the humpback whales is included in Appendix
B.

M. Ciguatera. A hypothesis assoclating dredging activities
and the presence of the ciguatera toxin has been proposed;
however, study results have not concluded that dredging is the
cause of ciguatera toxin. The carrier of the toxin has been
identified as Gambierdiscus toxicus which is a benthic algae
epiphyte on other macroscopic benthic algae that are otherwise
non-toxic. The Corps has established a program to monitor the
levels of ciguatera toxin in the algae at Barbers Point Deep Draft
Rarbor encompassing the entire period of dredging. The monitoring
program enables the Corps to provide an early forecast of
potential ciguatera poisoned fish outbreaks that may be caused by

. the dredging activities. The method entails collection of

macroscopic algae at specified sampling stations, laboratory
preparation and identification of the toxic algae. Based upon
population densities, the researchers will predict whether the
potentially toxic levels of algae exist. Over the past two years
of dredging, the results thus far indicate tbhat the population
densities of the toxin have remained very low. Therefore,
ciguatera poisoned f£ish outbreaks are not likely at Barbers Point.
During construction activities at Kahana, the Corps will sponsor
gimilar monitoring of the potential for ciguatera toxin, since the
area is known for its fishery resources.

N. Social and Socioeconomic Resources. The improvements will

not significantly alter Kahana Bay's population or influence the
existing economic trends. People, farms and businesses will not
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be displaced by the proposed plans. Construction activities may
temporary affect the use of the existing boat ramp.

The breakwater for Plans 1, 1A and 2 will be a significant visual
intrusion into the presence of the rural setting of Kahana Bay.
The impact cannot be mitigated entirely; however, State-sponsored
shoreside development should landscape the area to reduce the
visual impact.

The revetted mole and breakwater for Plan 3 at Makaua will have a
significant visual impact for the residentes of Makaua Village.
The aesthetic loss cannot be mitigated entirely, even with
landscaping and other measures; however, the amenity of having a
boating facility in front of them may have a positive commercial
benefit offsetting the negative impact.

V. ADVERSE ENVIRONMENTAL EFFECTS THAT CANNOT BE AVOIDED

A. Turbidity and Sedimentation. Turbidity and sedimentation
are unavoidable impacts that results from offshore dredging
activities and blasting activities. The amount of turbidity,
sedimentation and f£ish kill are dependent on the size of the
blasts and the number of the blasts.

B. Marine Life. The dredging activities may attract a
number of fish due to the exposure of food resources. Blasting
activities, however, may destroy these fish. Predators such as
sharks will be attracted to the area by the presence of dead or
injured fish and will probably inhabit the area or nearby during
the blasting and shortly thereafter. Recreational activities such
- as swimming, diving, snorkeling and other water type activites
would be limited during these times. Indirectly, a completed
project will encourage increased levels of fishing activity that

could affect marine life.

C. Recreation. Recreational activities will be limited
during construction. The boat launch ramp will be temporarily
closed and shoreside fishing will be limited. The interruption to
these activities is temporary in nature and is not expected to
have a significant effect. .

'VI. MEANS TO MITIGATE ADVERSE ENVIRONMENTAL EFFECTS

A. Blasting. Blasting will be prohibited from 1 December to
31 May. Blasting will also be prohibited in Kahana Bay during the
akule spawning season. A blasting plan will be submitted to the
Corpe by the Contractor for approval.that may include additional
controls to reduce the impact of blasting.

B. Water Quality. 2 water quality monitoring program will

be established and a turbidity standard will be specified during
construction actvities to mitigate the impact.
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C. Ciguatera. A ciguatera monitoring program will be
established to warn the public of potential outbreaks of fish
toxicity, if any, that occur during and after construction.

IV. PUBLIC INVOLVEMENT

A. public Involvement Program. The public involvement has
consisted of meetings and workshops with the public at large with
members of the Federal, State and County agencies. 2 public
meeting held on July 27, 1983 raised issues such as sea conditions
which makes launching and retrieving the boat difficult at Kahana,
the affect of the proposed action on the akule spawning grounds
and the traditional fishing methods, the konohiki fishing rights
and the need for navigational improvements.

B. Required Coordination. The following paragraphs list the
status of coordination with various agencies:

l. Coastal Zone Management Act. A Federal Consistency
Determination has been prepared by the Corps and is included in
Appendix C.

2. Endangered Species Act. Coordination with the
National Marine Fisheries Service has been initiated to determine
whether Section 7 consultation is required. '

3. Marine Protection, Research and Sancutaries Act.
Ocean disposal of dredged material is not planned. As result,
this act is not applicable to the proposed action.

4. Clean Water Act. A Section 404(b) (1) evaluation has
been completed and is included in Appendix D. The State of Bawail
_ Department of Health has provided comments on the water quality
impact for Kahana Bay and is included in Appendix E. '

5. Fish and Wildlife Coordination Act. A draft Fish
and Wildlife Coordination Act report has been prepared and is
i?cluded in Appendix F. The final report will be included in the
final EIS.

6. National Environmental Policy Act. A notiée of
intent to prepare an EIS was published in the January 17, 1985
Federal Register.

7. National Historic Preservation Act. Coordination
with the State Historic Preservation Officer, the Keeper of the
National Register and the Advisory Council for Historic
Preservation will be done during the review of the draft.EIS.

8. Archaeological and Historic Preservation Act of
1974. Coordination with the State Historic Preservation.Officer,
the Keeper of the National Register and the Advisory Council for
Historic Preservation will be done during the review of the EIS.
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9. State and County Approvals. The State of Hawaii,
Department of Transportation, is responsible for obtaining all
necessary local permits and approvals and satisfying the
requirements of the State EIS regulations. The construction
impacts and compatibility of the action to local coastal zone
management policies are discussed in the CIM Federal Consistency
Determination.

C.  Distribution List for the Draft EIS. The distribution
list is included in project report. :

VIII. LIST OF PREPARERS

The following persons are primarily responsible for preparing this
draft environmental impact statement: :

Dr. James E. Maragos, NEPA Coordinator. BS, Zoology; PhD,
Oceanograhpy; 2 years postdoctoral research; 8 years
environmental consultant; 10 years EIS studies with
'the Corps of Engineers.

Helene Y. Takemoto, EIS Preparer. AB, Chemistry; MS Public Health
(Environmental Health Management); 3 years research;
9 years EIS studies, 3 Years EIS studies with the
-Corps of Engineers. .

Charles F. Streck, Jr., Archaeology/Historic Sites Assessment
o preparer. .BA, MA, PhD candidate (ABD) Anthropology
(Archaeology); 13 years research, consultanting and
. government work; 1 year with the Corps of Engineers.
- Andrew Yuen, Fish and wildlife Assessment preparer. BS, MS,
SIS -%00logy; 2 years research; 1 year EIS studies with the
US Fish and Wildlife Service. : , ‘

=
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HAXINUN - 27.0000 © 45.0000 5.40000 0.40000 34,8000 250.000 .780000
HINIHUN 20,0000  2.40000 5.50000 7.40000 B8.50000 12.0000¢ 100000
HEAN 24,4302  8.75908 4.89900 B.11472 27,9B63  52.5487  .230537

STORET RETRIEVAL DATE 85/02/27

00410
NHI4NHA-
B T0TAL

NG/L

LoG

1t
«120000
« 100000
101671

12
120000
.100000

101531

9
=130000
100000
102958

1
+240000
. 100000
.115330

é
«11000¢
«100000
101601

49
+260000
-100000
- 104789

GROSS ANALYSIS

00010 0007¢ 00300 00400 00480 00530 00600

DATE  TIME DEPTH WATER TURB i) PH SALINITY RESIDUE TOTAL K
FRON oF TENP TRBIDNTR TOT NFLY [
10 DAY FEET CENT HACE FTU MB/L su PPTH HG/L HG/L
: : LOG LG LOG LOG LG LOG L0G
00700700 NUNBER 4 48 47 . 48 48 L1 49 .

 HAXTHUH 27,0000  45.0000 8.40000 0.40000 34.8000 250,000 .780000
HININUN 20,0000  2.40000 35.50000 7.40000 9,40000 12,0000 .100000

HEAN 24,4302  0.93900  4.89900 B.11472  27.9043  52.5487 230337
99/99/%% .
SYORET  RETRIEVAL DATE 85/02/27
PIORB/STA

004610
RH3+NHA~
i TOTAL

KG/L

LoB
49
«260000
-100000
- 1047089

*,500000

Q0620
10T HJEL
N
MG/L
LiG

I
+3650009
+100990
154563

12
500000
.100000
.265889

9
430000
+ 100000
+243026

"
4500000
«100000
«215345

4

- 100000
«221407

49

- 450000

100000 _

219413

00525
TOT KJEL
N
NG/L
LO6

49
2650000
- 100000
219413

90630
HO28ND3
N-TOTAL

HG/L

LOG

11
«0300000
0100400
0138627

12
279999
0100000
0279818

?
+180000
L01006000
0137672

11
140000
0100000
0184434

&
.0500009
0100000
0130246

R}
+180000

0100000

0129467

00630
NO2ENDJ
H-TOTAL

KG/L

. LOB
49
« 184040
0100000
0179467



STORET RETRIEVAL DATE 85/02/27
900179 0AKL

i1 33 57.0 167 53 40,0 2

KauaRf PARK

15003 HAWALL

LT

WIKMUARD

28!

WIKDUARD

041 FEET DEFTH CLASS 08 CSN-RSF 0222539-0204027

00665  G0&80
FATE  TINE DEPTH PHOS~TCT 7 036G C
FRUR  OF c
TO LAY FEET KG/L P HGAL
: LOG L0G
80/0171
YEAR  NUMBER " 10
HAXIHUN 158000  9.70000
HINIHUM  .9170000  1.00000
KEAK L483124  2,10165
. 8101700
81/01/01 :
YEAR  NUNRER 12 3
BAXIHUN  ,238000  2.00000
HINIKUN 0120000 1.40000
HEAN 0571581 1,74570
82/01/00
82/01/01
YEAR  NUMBER 8 2
HAXINUN 102000  1,70000
HINIHUK 0160000  1,50000
HEAN 0348399 1.59487
83/91700
B3/01/0 -
YEAR  NUMBER 19
: HAXINUK 115000
HINIKUN 0100000
NEAN . 0331462 ‘
84/01/00
84701701
YEAR  NUNBER 6
' NAXIHUN  .0859999
NININUN 0160000
= HEAH 0279720
85/01700
00/00/00 _ '
"STATION NUNBER Y 15
MAXINUN  ,238000  9.70000
HINIHUK  .0100000 1.00000
: NEAN 0410251 1,95226
99/99/99
BTORET RETRIEVAL DATE 85/02/27
. 00655 00680
DATE  TIME DEPTH PHOS-TOT T ORG €
FROA™ OF c
T0 DAY FEET HG/L P MG/L
LG LOG
00/00/00 NUNBER 1? 15
HAXINUN  .236000  9.70000
HININUN  .0100000 1.00000
: NEAN 0410251 ° 1.95225
99/99/99
STORET  RETRIEVAL DATE 85/02/27
P305B/5TA

KAANA
ZTIPA/ARNT JOCEAK
31505 31415 3814
T0T COL? FEC COLI FEC COLI
MPN CONF  MPHECMED MFM-FCBR
Z1000L  /100HL  7100HL
LOE LOG LOG
11 1" I
2200.00 220,000  t70.000
70.0000  4.00000 14,0000
311,773 35.5984 40,0737
12 12 12
4900.00 330,000  210.000
9,00000  2,00000 4.00000
257.293  A3.6304 29,951
12 12 12
2800.00 790,000 270.000
49,0000  4.00000  £.00000
AX7.847 52,1544  40.8798
1] 11 11
2300.00  280.000  190.000
5.00000 2,00000 2,00000
121.092 24,0367  19.2584.
' s 6
2300.00 450,000 140,000
79.0000  27.0000 27,0000
386.994  B4.4822 51,8552
52 52 -7
4900.00 790,000 270.000
5.00000 2.00000 2.00000
272,166 43,2580 3%.2108
31305 31615 3416
TOT COL1 FEC COLY FEC cOLT
HPH CONF BPNECNED NFN-FCBR
J100ML  7100HL  /100KL
LOG LOB L06
52 52 . 52
4900.00 790.000 270.000
5.00000 2,00000 .2.00000
43,2580 33,2108

272,166

367"
FECSTREP
HPN
TUBECODE
L0G

32209
CHLRPHYL
L]
UG/L
L06

3
«310000
-« 150000
191085

1
+810000
+0100000
-0857242

¢
+370000
0100000
-0824183

e
1032.00
10,0000
82,5092

3
231.000

132,000 .

200.919

34
1432.00
«0100000

832176

70300

RESIBUE
PLSS-164

c

HG/L
LOG

BROSS ANALYS1S

31478 32209 70300
FECSTREP CHLRPHYL RESIDUE
HPN [ BISS-180
TUBECODE us/sL C HG/L
LOG Log LoG

' 34

1032.90

0100000

«B852174

79507
PHDS-17
ORTHO
HosL P

Log

1§

« 148000

+ 0100000
.0329889

12
» 238000
0100000 E
0331694

s
0520000
+0020000
20208402

11
0300200
0100000
0154134

é
+0330000
0070000
0150308

- 48
«238000
0070000
0233011

70507
PHOS-T
ORTHO
HB/L P
100
48
.238000
40070000

0233011
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CATEGORY OF APPLICATION (check one only)

ix] I. Federal Activity [ 1 I1II. OCS Plan/Permit

[ ) 1I. Pemmit orrLicense {1 1IV. Grants & Assistance

TYPE OF STATEMENT (check one only)

[x] Consistency

[ ] General Consistency (Category 1 only)

{ 1 Negative Determination (Category 1 only)
[ ] Non-Consistency (Category I only)

APPROVING FEDERAL AGENCY (Catepories II, III, & IV only)

Agency’

Contact Person

Telephone No. during business bours:

alcC )
) A/C( )

FEDERAL AUH'!ORITY FOR AC'I‘IVITY

Title of Law River" and Harbor Act of 1960, as amended
Section 107

OTHER STATE AND COUNTY APPROVALS REQUIRED

} o o : ‘ Date of S
Agency Type of Approval Applic. . Status

cz 9/79



FEDERAL OONSISTENCY
SUPPLEMENTAL INFORMATION FORM

Date: . 11 March 1985

Prc ject/Activity Title or Description: __Kahana Bay, Oahu

Location: Island Oahu District First

Tax Map Key No.

Other applicable area(s), if appropriate

Est. Start Date: Unknown "~ Est. Duration:
" APPLICANT
 Name & Title Colonel Michael M. Jenks

Agency/Organization __ Honolulu Engineer Distzict

Address Building 230
. -Fg;; Shafter, Hawaii ' Zip 96858-5440

Telephone No. during business hours:

A/C (809 438-1091

A/C (808 ___438-1069

AGENT

Name & Title . Kisuk Cheung, Chief. Fngineering Diwieisn
Agency/Organization Wrrior '

‘Address _ . Budlding 230

Fort Shafter, Hawaii ZiDP 968585440
Telephone No. during business hours:

A/C (808) 438-9523

A/C (g08) 438-1634




HAWAII CZM PROGRAM
ASSESSMENT FORMAT

RECREATIONAL RESOURCES

Objective: Provide coastal recreational opportunities accessible to the public.

Policies

1)  Improve coordination and funding of coastal recreation planning and
management. I

2) Provide adequate. accessible, and diverse recreational opportunities in the
coastal zone management area by: '

a) Protecting coastal resources uniquely suited for
recreatjonal activities that cannot be provided in other
areas;

b) Requiring replacement of coastal resources having
significant recreational value, including but not Jimited
to surting sites and sandy beaches, when such resources
will be unavoidably damaged by development; or
requiring reasonable monetary compensation to the State
for recreation when replacement is not feasible or
desirable;

c)  Providing and managing adequate public access,
consistent with conservation of natural resources, to and
aleng shorelines with recreational value.

d}  Providing an adequate supply of shoreline parks ano
other recreational facilities suitable for public
recreation;

) Encuuraging expanded public recreaticnal use of Ccunty,
State, and Federally owned or controlled shoreline lands
and waters having recreationa:l value; ;

i) Adopting water quality standards and regulating point
and non-point sources of pollution tc protect anu where
{easible, restore the recreational value ot coastal waters;

g  Developing new sloreline recreational oppor tunitics,
where appropriate, such as artiticial reefs for surfing
and {ishing: and

h)  Encoureging reasonable dedication of shorelinc areas
‘with recreational value for public usec as part of
discretionary approvals or permits by the land use
commission, boarc of Jand and natural resources, county
planning commissions: and crediting such dedication
against the requirements of section 46-6.



Discussion:

1. The project document and subsequent authorization have resulted in
the coordinated planning and funding for the navigation improvements.

'2. Development of a protected basin, safe entrance channel and
navigational aids will provide for adequate access to ocean recreational

resources.



SCENIC AND OPEN SPACE RESOURCES

Objective: Protect, preserve and, where desirable, restore or improve the quality
of coastal scenic and open space resources. - :

Policies
) Identify valued scenic resources in the coastal zone management area;

2) Insure that new developments are compatible with their visual environment by
designing and locating such developments to minimize the alteration of natural
landforms and existing public views to and along the shoreline;

3) . Preserve, maintain and, where desirable, improve and restore shoreline open
space and scenic resources; and S

4) Encourage those developments which are not coastal dependent to locate in
inland areas. ‘

Discussion:

.1. No scenic resources will be affected by .navigat.ion imprb\'remehts.

2. The project (preferred alternative) will be at the’ Kahana Bay existing
boat ramp and is compatible with the existing visual environment. Minimal
alterations to the natural land forms along the shoreline will occur during

project comstruction.

.-3. The project will havé.only minimal effects on shoreline open apéce and
will not affect any scenic recurces. - ‘ -

4. The 'proposed navigation improvement is coastal dependent.



HISTORIC RESOURCES '

Objective: Protect, preserve, and where desirable, restore those natural and
man-made historic and pre-historic resources in the coastal zone management area
thatare significant in Hawaiian and American history and culture.

Policies
1) Identify and analyze significant archaeological resources;

-2)' Maximize information retention through preservation of remains and artifacts
or salvage operations; and

3) - Support State goals for protection, restoration, interpretation, and display of
historic resources.

Discussion:

1. Huilua Fishpond is 2 National Historic Landmark and a registered site
on the State and Federal Reglstexs of Historic Places. Kauninio Ko'a offshore
Kaluapuleho Point and Kapa'ele'ele Ko'a, 2 fishing shrine above the boating
launching ramp have been identified historic sites. These sites are outside

. the project area; however the Corps will coordinate with the State Preservation
and to determine whether these gites will be affected by the project.

© 2. Construction specifications will detail methods of niaximizing preservation
of the existing site aund any" remains or artifacts identified during project
_ planning or discovered ‘during construction activities. '

3., State goals regarding historic ‘resources will be supported through active
‘coordination during the planning and -construction phases of the project with' -
the State Historic Preservation Officer. ‘



ECONOMIC USES

Objective: Provide public.or private facilities and improvements important to the
State's economy in suitable locations. : . . -

Policies

) Concentrate in appropriate - areas the location of ceastal dependent
development necessary 1o the State's economy.

2) Insure that coastal dependent development such as harbors and ports, visitor
industry facilities, and energy generating facilities are located, designed, and
constructed to minimize adverse social, visual, and environmental impacts in

the coastal zone management area; and - '

1) Direct the location and expansion of coastal dependent developments to areas

presently designated and used for such development and permit reasonable

~ long-term growth at such areas, and permit coastal dependent development
outside of presently designated areas when: :

a)  Utilization of presently designated locations is not
feasible;

b) Adverse environmental! effects are rhinimized; and

¢) Important to the State's economy-

Discussion:

1. The project will contribute to‘pommefcialland recreational fishing by
providing a sheltered harbor and will result in an increase in the number
of boat launchings. These opportunities will aid the State's economy. -

2. Only a small portion of the shoreline area will be affected by the

navigational.improvements.- The project will be constructed within the

existing Kahana boat launching ramp which is already dedicated to navigation.
needs. _ : ' ' o .

-

3, The project is confined to an’ area already committed to boatingxactivitiea;



COASTAL ECOSYSTEMS

Objective: Protect valuable coastal ecosystems from disruption and minimize
adverse impacts on all coastal ecosystems. o

Policies
1) Improve the technical basis for natural resource management;

2) Preserve valuable coastal ecosystems of significant biological or ‘economic
Importance; o

3) Minimize disruption or degradation of coastal water ecosystems by eifective
regulation of stream diversions, channelization, and similar land and water
uses, recognizing competing. water needs; and

4) Promote water quantity and quality planning and management practices which
reflect the tolerance of fresh water and marine ecosystems and prohibit land
and water uses which violate State water quality standards.

Discussion:

1. Geotechnical inﬁestigations conducted during project planning will
expand the technical knowledge of the.offshore .area in the existing boat
- launch ramp ares and will aid in the management of that resource.

2. The project construction may temporarily disturb the nearby ecosystems;
" however, those ecosystems will enhanced after project completion due to
the additional marine habitat created by the project.

3. ‘Coéstal waters will bé'tempora;ily.degraded during dredging actiﬁitiep,
but this degradation will be minimized by the enforcement of specified
. standards during construction. ' '

4. - Construction specifications and compliance with State and local laws

will promoté planning and management practices which reflect the tolerances

' of marine ecosystems and prohibit .uses which violate State water quality

standards. A water.quality cerfification has been requested from the State
Department of Health. '



COASTAL HAZARDS

Objective: Reduze hazard 1o life and property from tsunami, storm waves, stream
‘flooding, erosion, -ad subsidence, :

Policies

1) Develop and communicate adequate information on storm wave, tsunami,
"flood, erosion, and subsjdence hazard;

2) Control development in areas subject to storm wave, tsunami, flood, erosion,
and subsidence hazard; . - '

3) Ensure that developments comply with requirements of the Federal Flood
Insurance Program; and ' : S

4) Prevent coastal flooding from inland projects.

Discussion:
1. The project report develops and communicates detailed information on

Storm waves and the risk of coastal flooding due to tsunami angd subsidence
hazards.

- 3. " Not ‘applicable to the project.

4. Not applicable to the project.



MANAGING DEVELOPMENT

Objective: Improve the development review process, communication, and public
participation in the management of coastal resources and hazards. .

1) Effectively utilize and implement existing law to the maximum extent possible
in managing present and future coastal zone development;

2) Facilitate timely processing of application for development permits and
resolve conflicting permit requirements; and

3) Communicate the potential short and long-term impacts of proposed
significant coastal developments early in their life cycle and in terms

understandable to the general public to facilitate public participation in the
planning and }'eview process.

Discussion:

1. The project development process utilizes and implements existing
Federal, ‘State 'and County laws and ordinances as well as existing Federal
and US Army Corps of Engineers regulations, .

2. The implementation of project planning facilitates timely processing
of permit applications to the: maximum extent practicable.

3. The project report thoroughly discusses all aspects of short- and long-
term impacts relative to the project. Significant impacts will be discussed
at a public meeting held prior to a decision on the project and commencement
of actual project - construction. - ' - :
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Q)

. PLAN FORMULATION CRITERIA
A. LEGISLATIVE AUTHORITY.

Sectlon 107 of the River and Harbor Act of 1960, as amended by Sectlon 310
of the River and Harbor Act of 1965, Section 112 of the Rlver and Harbor Act
of 1970, and Sectfon 133(a) of the Water Resources Development Act, approved
22 October 1976, states:

(8) The Secretary of the Army Is authorized to allot from any
approprlations hereafter made for rivers and harbors not to exceed $25,000, 000
for any one fiscal year for the construction of small river and harbor
Improvement projects not speclifically authorized by Congress which will resuit
In substantlal benefits to navigation and which can be operated conslstent|y
with appropriate and economic use of the waters of the natlon for other
purposes, when In the opInlon of the Chief of Englneers such work |s
advisable, If beneflits are In excess of the costs.

(b) Not more than $2,000,000 shall be allotted for +he construction of &
projJect under this section at any single locallty and the amount allotted
shall be sufficient to complete the Federal participation In the project under
thls sectlon.

() Local Interests shall provide without cost to the United States all
necessary lends, easements, and rights-of-way for all projects to be
constructed under the authorlty of this section. In addlitlon, "local Interests
may be required to hold and seve the Unlted States free from damages that may
result from the constructlon and malntenance of the project, and may be
required to provlide such additicnal local cooperation as the Chlef of
Englineers deems appropriate. A state, county, municlpal ity or other
responsible local entity shall glve assurance satisfactory to the Chlef of
Englneers that such conditions of cooperation as are required wlil be
accomp| Ished.

(d) Non-Federal interests may be required to share In the cost of the
project to the extent that the Chlef of Englneers deems that such cost should
not be borne by the Federal Government In view of the recreatlonal or
otherwise speclial or locel nature of the project benefits.

(e) Each project for which money ls allotted under this sectlon shall be
complete In Itself and not commit the United States to any additional
Improvement to Insure I+s successful operation other than routine malntenance,
and except as may result from the normal procedure applylIng ‘to projects
authorized after submission of survey reports and projects constructed under
the authority of this section shall be consldered as author!zed projects.




B-Emwﬁmwmmm

1. lnsiltuilnnal_ﬂgllslﬁs. several Institutional policles of the Federal
Government affect +he design and declslions for ocal end Federal
participation. Executive pollcies are {ssued through the Offlce of Management
and Budget (OMB), +he Water Resources Council (WRC) end +he Counci! of

Env lronmental Qual ity (CEQ) . Leglslative policles are expressed by various
legislative enactments of Congress which has deveioped a body of laws

establ Ishing national concerns regarding t+he natton's natural resources.

The dreft Principies and Gulde!ines (P&G) provide the baslc framework for
Federal agencles In formuiation and evaluating alternative plans for vater and
related land resources {mplementation studles.

The Corps of Englineers regulations (ER) are speclfic guldelines to
impiement the Principles and Guldelines as well as other leglisliative laws and
executlve orders within the Corps' civil works programs.

2. Dﬁslgnlﬁanﬂiii,ﬁnlianln. in developing Justification for Federal
par*lclpa?lon, +echnica! and economic evaluation policies, standards,
principles, and procedures are estebl ished In determining & benefit to cost
compar ison. All projects must have @8 peneflt to cost comparison. The
Princlples and Guldel Ines further state that a plen must be formulated which
reasonably meximlzes net NED beneflts, consistent with the Federal objective.
That is, this plan must have comb Ined benefits thet optimally outwelgh .
combined cost. :

3. Bagulninn¥ZEnMlnnnmﬂninl_Bﬂqnlramnnis. A number of statufory and

regulatory requirements of the Federal government must be complled with during

the planning process.. These requirements largely relate to the assessment and

ovaluation of possible impacts on the env |ronmental resources of the project
area. The major requirements Include:

, as amended (42 USC 7401 et seg.) As 1+ epplles to
Corps Studles and constructlon proJects, +his act requires +hat all
Federa! projects must conform To EPA-approved or promuiga?ed state
imp lementation plans.

£Qnmanin1_EEﬂJsx_Asi_ﬂi_lﬂﬁﬂ;LEuhlln_Lau.ﬂl:lsﬂl. The
Natlonal Env1ronmental Policy Act (NEPA) requires an onv |ronmental
ctatement In every recommendation or report on proposals for
legislatlion and other major Federal actlions signiflcantly affecting
the qual ity of the human environment.

- . (Formerly the Federal

‘Ianm_ﬂaiﬁr.Aai_ni_1211_1Euhiis_Lnn.2§_2111
Water Pollution Control Act Amendment of 1972.) The requlrements for.

Corps projlects 1s to evaluate discharge effects of dredged or flll
materlals Into waters of the United States and to comply.



QQasial_ZQnﬁ_ManﬂQﬁnEmd;ﬁci_Qi_1212_lEuhlJ£LL£M_22:Eﬂll. This act
requires that Corps project comply with the objectlves of Federal law
as well as be conslstent with the Coastal Management Program for the
State of Hawail.

EnﬂnngeLﬂd_Snﬂnlﬁs_Aninni_lﬂlﬁ_iEuhlls_Lnu.22:5311. The Implementing
agency shall coordinate with the appropriate Federa! wiidl1fe agency
+o determine the presence of |lsted endangered or threatened species
or thelr critical habitat which may be present in the area of proposed
actlon. The results of the assessment shall be contalned In the EIS.

- . ThiS
act requires any Federal agency proposing a water-resource project to
consult with the Department of Interlor, US Flsh and Wildl1fe Service
(USFWS) and the head of the state of territorlal agency exerclsing
control over fish and wildllfe resources, concerning the impacts of
such actlion. The USFWS sha!l commend, In a 2{b) report, methods to
mitigete Impacts of the proposed action and to conserve flsh and
wildl1fe resources.

92-532). This act requlres the eveluation of the need for
transportation of dredged material for the purpose of dumping In ocean
weters. In the case of this project, there Is no speclfic need to
provide an ocean dump slte for excess construction materlals.

= ] Thls
act requires that Federal agencles, when |t proposes a construction
project, to take Into account the effect of the undertaking on any
property Included In, or e!lgible for inciuslon In +he National
Reglster and shall afford the Advlsory Counci! on Historic
Preservation a reasonable opportunity to comment with regard to such
undertaking. Coordinatlon is also required with the SHPO.

. This order
requlres that agencles avoid occupancy and modiflcation of the base
floodpialin unless 11 Is the only practicable alternative. For
potential action In the floodplain, an evaluatlon of effects on
floodplaln values, a description of other practicable alternative
actlons outside the floodplain, and adequate dissemination of the
action to the public must be undertaken.

+ This order
requires the agency to analyze potential Impacts of a proJect to
ex|sting wetlends and assoclated values and o glve the public
opportunity fo comment.



Wlid and Scenlc Rivers Act of 1968 (FPublic Law 90-542). This act
requires agencles to Identify potentlal Impacts to designated wlld and
scenic rivers and to coordinate action and obtaln concurrence with the
US Department of the Interlor. There are no such designated rlvers on
Sand Island.

This act requires that full conslderation be glven to project
opportunities for outdoor recreation and fish and wildliife
enhancement; that planning based on coordination for use wlth exlsting
and planned Federal and local publlc recreation developments and That
the views of governmental agencles concerned with recreatlion and
wildlife be Included In the report.

Hniacshﬂd_EnQiﬂnilnn_andJiuxmijaznuuuj;nLﬁci. as amended (16 USC 1001
at seq.). This statute which authorized +he Soll Conservation Service

to construct dams and other works In upstream watersheds, lmposes no
requirements on Corps projects. :

cvation Act of 1974 (Public Law 93~
281), as amended. This act, also known as the Reservolr Satvage Act,
provides for the preservation of historical and archaeological data
which might be otherwise destroyed by flooding or other alteration of
the terraln and authorlzes up to one percent of the total amount
authorized for approprlation for the proJect to be spent on recovery,
protection and preservation of data. Thls act will be utitized only
for sites eliglble for or |lsted on +the Natlonal Reglster cf Historlc
Places. Applicabillty of this act to +the project Is assessed iIn
Appendix G and the EIS. '

. (Publ Ic Law 90-454). The act requlres +that
Federal agencles, In planning for use or development of water and land
resources, glve conslderation to estuarles and thelr natural resources
and that If estuarles may be affected, the Secretary of the Interlor
shali be glven an opportunity to evaluate the effects of the project
on the estuary. There are no estuarles In +he study area.

(16 USC 4601-4 et seq.).
As It applles to Corps studles and proJect, this act requires that
Corps recreation planning be coordinated with the Stete plan developed
pursuant to the Act. The non-Federal cost for the porjJect may not be
pald out of LWCFA funds.

» 8s amended (33 USC 401
ot _seq.). This stetute, which established Corps' regulatory '
responsibllities and generally prohiblted a wide range of actlons
which might obstruct navigable waters of +he United States, does not
Impose any requlrements on proJects that are afflrmatively authorized
by Congress.
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II. 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 floodplains
and to avoid direct and indirect support of floodplain development wherever
there is a practicabie alternative. The Order requires Federal agencies to:

a. Avoid development in the base floodplain unless it is the only
pract1cab1e alternative;

b. Reduce the hazard and risk of flood loss;

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

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

The proposed action at Kahana Bay is not located within the base
floodplain of the Kahana Stream. However, the project area2 s susceptible to
inundation by tsunami. The nature of harbors makes these prone to coastal
flooding. The only practical non-floodplain alternative would be tne without
project condition. :

Boating and fishery related activities are water dependent by their
nature, necessitating the location in coastal areas which are subject to floo0d
hazards. Improvements of this study site would offer penefits which would
outweigh the anticipated environmental 10ss6s and added potential fiood damage
resulting from this action.

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
found below.



FINDING OF COMPLIANCE
SECTION 404(b) (1) EVALUATION o
FOR '
KAHANA BAY, OAHU
1l April 1985

l. Four alternatives were considered. Plan 1 consists of a
breakwater, entrance channel, turning basin and mooring area in
Kahana Bay. Plan 1A, the preferred alternative with the least
environmental impacts, consists of a breakwater, entrance channel
and turning basin also at Kahana Bay. Plans 2 and 3 consist of
entrance channels, breakwaters, revetted fills and turning basins
at Puu Mahie Point and Makaua Beach, respectively. The
environmental impacts associated with Plans 2 and 3 are more
significant.

2. The planned disposal site would not violate any applicable
water quality standards of the State of Hawaii. The disposal
operation will not violate the Toxic Effluent Standards of Section
307 of the Clean Water Act.

3. Use of the selected disposal sites will not harm any endangered
species or their critical habitat.

4. The proposed disposal of the fill material will not result in
significant adverse effects on human health and welfare, including
municipal and private water supplies, recreation and commercial
fishing, plankton, fish, shellfish, wildlife and special aquatic
sites. The life stages of aquatic life and other wildlife will not
be adversely affected. Significant adverse effects on aquatic

. ecosystem diversity, productivity and stability, or recreational,

aesthetic, and economic values will not occur.

5. Appropriate measures to minimize the potential adverse impact
of the discharge on aquatic systems include: requiring the
contractor to comply to the water quality standards established by
the State Department of Health and assuring no debris, petroleum
products or other deleterious materials be allowed to fall, flow,
leach or otherwise enter the water.

6. On the basis of the above evaluation, disposal of fill material

is specified as complying with the inclusion of appropriate and
practical conditions to minimize pollution or ady¢rse effects to

the aquatic ecosystem.

Colonel, Cgrps Engineers
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EVALUATION OF THE EFFECTS OF
THE DISCEARGE OF DREDGED OR FILL MATERIAL INTO
WATERS OF TEE UNITED STATES
USING THE SECTION 404 (b) (1) EVALUATION
KAHANA BAY, OAHU, HAWAIIL
1 April 1985

I. Project Description.

a. Location. Kahana Bay is located on the windward side of
Oahu and is approximately a forty-five minute drive from Honolulu.
The project site is located on the northeast side of Kahana Bay at
the State Department of Transportation boat launching ramp.

b. General Description. The proposed action consists of a
220-foot breakwater, a turning basin 90- feet by 90 feet and an
entrance channel about 50 feet wide, 1000 feet in length and -6 to
-8 feet MLLW. The action is located at the existing boat ramp.

c. Authority and Purpose. The authority for the project is
under Section 107 of the River and Harbor Act of 1960, as amended.

d. mmwmmu—muﬂm

- (1) The guantity of material proposed for discharge is
about 2,500 cubic yards for the breakwater.

(2) The material will be basalt stones quarried from one
of the Oahu guarry sites.

e. I (Dt ] £ t] 1 Disct site(s).
(1) The location of the discharge site is shown on
Figure 1.

(2) The area required by the breakwater is approximately
less than 0.1 acre.

(3) The type of site is an embayment.

(4) No corals or hard-bottom habitats were observed.
The affected area is predominately a fine-grained sand which are
mainly calcareous with a small percentage of terrigenous and
detrital materials.

_ (5) The disposal will occur during the 12-month
construction period and has a project life of 50 years.

f. Description of Disposal Methoed. Mechanical construction
equipment will be used for placing the stone used in the
breakwater.




IX. Factual Determinations.

(1) The substrate elevation is about -2.0 at the base of
the breakwater and is basically flat.

(2) The £ill consists of material larger than silt size,
i.e., spalls to 8,500~pound stones.

(3) No fill material movement isg expected to occur.

(4) The physical effects on the benthos will consist of
covering and destroying benthic species. Motile and benthic
species will probably colonize the intertices and surfaces of the
completed breakwater.

(5) Action to be taken to minimize the impacts include:
minimizing discharges by avoiding construction on unstable slopes
and subsequent slumping into the water; grading properly to
mitigate erosion runoff; and assuring that no debris, petroleum
products or other deleterious materialsg will be allowed to fall,
flow, leach or otherwige enter the water. The construction
contractor will be required to comply with the water quality
regulations established by the State of Hawaii, Department of
Health.

b. HWater Circulation. Fluctuation and Salipity

(1) water. a temporary, minor and localized'reduction

" in light transmission will be caused by turbidity generated during

pPlacement of the breakwater.

(2) Current Patterns and Circulation. No changes in
water circulation will occur as the result of discharge of f£ill
materials.

(3) Normal Water Level Fluctuations. The £i11 material
will have negligible effects on the water level fluctuations.

(4) Ssalinity Gradients., Salinity gradients will not be
affected by the discharge of £il1l materials. :

(5) Action That will Be Taken to Minimize Impacts. Care
will be taken to minimize turbidity by avoiding unstable slopes
during construction; grading properly to mitigate erosion from
runoff; and assuring that no debris, petroleum Products or other
deleterious materials be allowed to fall, flow, leach or otherwise
enter the water. fThe construction contractor will be required to
comply with State water quality regulations.

——
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(1) Expected Changes in Suspended Particulates and
Turbidity Levels in the Vicinity of the Disposal Site.
Construction activities will generate temporary and minor turbidity
at the project site.

(2) Effect on Chemical and Physical Properties of the
Water Column. Not applicable.

(3) Effects on Biota. No significant fishery resources
and commercial harvestable shellfish beds, marine sanctuaries,
national wildlife refuges or wetlands will be affected by the
proposed project.

(4) Actions Taken to Minimize Impacts. The construction
contractor will be required to comply with the State water quality
regulations during construction.

d. Contamipant Determipations. Contaminants are not
expected since the material will be basalt stones.

e. Aquatic Fcosystem and Organism Determinations. The
pProject will bury or destroy benthic organisms. Later, other
motile and benthic¢ organisms will probably colonize the breakwater.
Effects on special aquatic sites and endangered and/or threatened
species are not anticipated.

£. ' i i « No zone of
mixing will be required. The contractor will comply with

. applicable water quality regulations. The project will not have an

impact on municipal water supply intakes, shellfish, fisheries,
wetlands, national seashores, wilderness areas, research sites,
recreational areas and preserves.

Ecosystem. The cumulative impacts of the breakwater will be
minimal.

h.

The secondary impact on the aquatic ecosystem is deemed to be
minimal. o

III. . Findings of Compliance or Non-Compliance With Restrictions on
Discharge. ‘

« The project complies with the Section 404 (b) (1)
guidelines. o




i il dcable Alternatives to
the Proposed Discharge Site Which Would Have Less Adverse Impact on f‘\
the Aquatic Ecosvstem. Three alternatives, in addition to the
proposed project, were considered. Plan 1 is located at the same
location as the proposed plan and includes a mooring area. Plan 2,
located at Puu Mahie Point, consists of a turning basin, revetted
£fill and an entrance channel. Plan 3, located at Makaua Beach,
also consists of a turning basin, revetted £ill and an entrance
channel. Plan lA, the proposed project, was evaluated as having
the least impact to the aquatic ecosystem because it occurs within
an existing boat ramp and requires less disturbances to the
environment.

¢. Compliance With Applicable State Water Quality Stapndards.
The contractor will be required to comply with the water quality
standards established by the State of Hawaii, Department of Health.

d. Compliance With Applicable Toxic Effluent Standard or
. Not

b.

applicable to the project.
‘e. Compliance With the Endangered Species Act of 1973. The

Corps has made the determination that the project will not affect
endangered or threatened species.

£. . . . .
sanc . Cngpl?ansf_%1fh_?fenﬁfigd_Efntfnt%gn_negsuxeﬁ_fnx_?azine
Sanctuaries Act of 1972. Not applicable.

g. Evaluation of Extent of Degradation of the Waters of the
United States. The project will not have an effect on human health
- and welfare; life stage of aquatic life and life other stages
dependent on aquatic ecosystems; adquatic ecosystem diversity,
productivity and stability; and recreational, aesthetic and - !
economic values.

h. 2 {ai ] ticable Si Tal inini

Care will be taken to mitigate erosion from runoff. Extreme care
will be taken to assure that no debris, petroleum products or other
deleterious materials be allowed to fall, flow, leach or otherwise
enter the water. All construction activities within and adjacent
to the water will be conducted so as to minimize turbidity and
control erosion. The contractor will also be required to comply
with the water quality standards promulgated by the State
Department of Health.

i. On the basis of the guidelines, the proposed disposal
site for the discharge of fill material is specified as complying
with the requirements of these guidelines.
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APPENDIX B
I. PUBLIC INVOLVEMENT PROGRAM
OBJECTIVES

To imsure that the desires and needs of the public were identified and
considered, & public involvement program was developed. The public, as
broadly interpreted by the U.S. Army Corps of Engineers, is any affected or
interested non-Corps of Engineers entity; other federal and territorial
govermment entities and officials; public and private organizations, and
individuals. The public participation program is directed to maintaining
information £low, achieving a mutual understanding and acceptance of the
problems and opportunities, and attaimment of interest level for proper
decision making.

The objectives of the public participation program are:

4. To inform citizens of the current Corps of Engineers planning process
and direction. -

b. To surface key planning issues and concerns so that they are given
full consideration.

¢+ To help formulate and review potential plans of improvement.

d. To offer technical, bistorical, and localized informationm pertinent to
the study.

€. To provide a communicative forum between the Corps, local agencies,
advocacy groups, and interested citizens on the subject plan and problems.

TECHENTQUES

The types of public participation forums in this study will be small
informal meetings, workshops, and formal public meetings:

a. Ipformal Meetings. These meetings are of less than 10 persons with
specific invited agency personnel, group representatives, or citizens., These
meetings are undertaken at various intervals throughout the study to help the
planners obtain information and address certain issues.

b. Workshops. These meetings are informal exchange sessions open to the
general public and usually numbering from 10 to 50 persons. The purpose is to
promote the full airing of various views in recognition of current Corps'
planning efforts. Public informstion notices and fact sheets are issued to
all interested parties prior to the meeting.

c: Public Meeting. A formal public meeting will be held at key points in
the study effort. The purpose is to notify all interested parties of the
planning effort to date and to obtain specific views onr various items of the

N
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agenda. The meeting, presided by the District Engineer, will include a
presentation of formal statements by others, and tentative conclusions. A
public notice of this meeting is issued to the media and the general public
invited. All information and statements are documented as part of the
planning record.

d. Guidance and general policies for conducting public involvement
program were obtained from ER 1105-2-800 (Public Involvement and General
Policy) and ER 1105-2-502 (Planning Public Meetings).

ACTIVITIES CONDUCTED

Studies for possible navigation improvements at Kahana Bay were requested
by the State Department of Tramsportation — Harbors Division by letter dated
September 8, 1982. A recommaissance report (initial appraisal) was completed
in February 1983. The report established Federal interest and recommended
that an Expanded Reconnaissance Report be prepared. This report, completed in
November 1983, evaluated alternative sites for the project, and selected a
tentatively recommended plan and site of possible improvement. This Expanded
Reconnaissance Report also confirmed the Federal interest in possible
improvements and recommended that a Detailed Project Study at Kahana Bay be
undertaken. A public workshop was held on July 28, 1983 and is summarized in
Section II.

FUTURE COORDINATION

The Draft Environmental Impact Statement will be filed with the U.S.
Environmental Protection Agency and a Notice of Availability will be published
in the Federal Register in accordance with current Environmental Quality
Policy and Procedure Guidelines (44 FR 127). A 45-day comment period from the
date of publication in the Federal Register will be made available to those
who wish to review and comment on the Draft Environmental Statement. No
administrative action will be taken on the report for at least 90 days.

After this draft report is circulated to Federal and local governmental
agencies and interested citizens, a public meeting will be held to obtain the
public's views on the alternative plans. Public views and concerns expressed
at that meeting and written comments received during the review period will be
one of the major factors in selecting the finsl plan. All public comments
will be documented in the final report. A Final Detailed Project Report and
Fipal Environmental Statement will be prepared at the end of the review period
detailing the selected plan.

II. PUBLIC WORKSHOP

A public workshop was conducted at the Kaaawa Elementary School on July
28, 1983 at 7:30 PM. Public notices were sent to the local residents as well
as to Federal and local govermment agencies. Also, a news release was
submitted to various newspapers for publicationms.

B-2
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ATTENDANCE AT THE PUBLIC WORKSHOP

28 JULY 1983

Federal Agencies
Mr. James K. Ligh, Corps of Engineers
Mr. B. David Swenson, Corps of Engineers
Mr. Pat Tom, Corps of Engineers
Ms. Lise Ditzel, Corps of Engineers
Mrs. Helene Takemoto, Corps of Engineers

State Agencies
Mr. John McDonald, Department of Traneportation
Mr. lan Birney, Department of Transportation
Mr. Charles Toguchi, State Representative
Mr. Robert Nakata, 43rd District Representative

Individuals
Mr. Howard C. Geiger, Kaaawa Conmunity Association
Mr. Jim Muckridge, President, Kaaawa Community Association
Mr. Hassell Gabriel
Mr. George Keoho
Mrs. Lora Geiger
Mr. Glen Yamashita
Mr. Sam Giese
Mrs. Ann S. Giese
Mr. Roy Yamashita
Ms. Barbara Kahana
Mr. Kimo Mills
Mr. Vernon Soga
Ms. Gwen Kim
Ms. Elizabeth Kahala

SUMMARY

A brief presentation was given which covered the following: purpose of
the vorkshop; preliminary objectives of study; probable benefits; possible
improvements; envirommental concerns; and study process. Many views were
expressed by the public: there were those who fully supported any
improvements, those who would like to see some improvement, but perhaps
located away from existing facilities; and those who opposed any improvement
at all.

There appeared to be a comcensus on the need for navigation improvements
to the existing launch ramp at Kahana. However, a concern regaxding the
impacts on the Konohiki rights end on the akule spawning areas in Kahana. Bay
must be addressed, as raised by 8 person in the audience.

4 by et e e
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A. Regional Geology.

The island of Oahu was formed from the coalescence 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 less than 1 million years before
present). When volcanic activity ceased, streams carved aeep, amphitheater-
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 coastline. These ocean
level 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 the present day sea level. Volcanism (the Honolulu Series) was renewed
on the Koolau range between 800,000 and 100,000 years pefore present wnich
created such features as Oiamond Head, Salt Lake, Aliamanu, Punchbowl and the

Koko craters.

B. Site Geology.

Kahana Bay is located on the windward (northeast) coast of the jsland of
Oahu. The bay is 0.5 miles wide and is recessed 0.5 miles into the shoreline.
Kahana Stream empties into the bay on the southeast side and a small unnamed
stream empties into the bay on the southwest side. The shoreline between the
two streams make up the beach portion of the Kahana Bay State Park. The
subject project is located on the west side of the bay, less than 1,000 feet
from the unnamed stream and about 3,000 feet from the mouth of Kahcna Stream.

Kahana Bay is the submarine valley {submerged extension) of Kahana
Stream. It was formed by the downcutting erosion of the stream during a lower
stand of sea level {effects of Pleistocene glaciation). Steep valley walls
1ine the east and west sides of the bay from the ridge tops to the water's
edge. Landward a gentle, seaward-sloping floodplain has developed in the
stream's valley. The shallow offshore conditions in Kahana Bay are also the
result of a portion of the stream's floodplain being submerged as the sea
level rose. Although hard basalt rock outcrops along the valley ridges, the
Jand immediately surrounding Kahana Bay generally consists of alluvial and
colluvial deposits of weathered lava basalts and pyroclastic materials. These
deposits are a chaotic mixture of lateritic clays, silts and detrital rock
fragments in various sizes and stages of decomposition. The shoreline on the
east ana west sides of the bay are cove red with hard, rouna to semi-rouna
basalt gravels, cobbles and boulders. This deposit formed from the erosion of
the weak constituents {clays, silts and decomposed basalts) of the
colluvial-alluvial deposit. The south shoreline is covered with fine coral
sand which grades into the alluvial-colluvial deposits of the backshore area.
The offshore areas at the proposed sjte are covered with a veneer of coral
sand. This sand is coarse and thin (up to 1 foot thick) near the shoreline
and grades into fine sand of unknown thickness (3+ feet) farther offshore.
Facilities at the proposed site consist of a pavea revetted £i11 usea for
parking, a boat launch ramp with a small (30 feet by 10 feet) wooden dock, a
50-foot long breakwater protecting the ramp and dock ana a public comfort
station.



C. Subsurface Explorations.

No subsurface explorations have been made at the proposed site for the
Kahana Bay Navigation Improvements project. Tentatively scheduled are
geotechnical investigations including subsurface drilling ana sampiing
(standard penetration testing, "undisturbed" thin-walled tube sampling, etc.),
materials testing of samples, substratum analysis and foundation design
recommendations. In addition, a survey of potential rock sources for
breakwater construction shall be conaucted.

D. Foundation Conditions.

The proposed breakwater is to be constructed from the north ena of the
existing revetment which protects the paved fili parking lot. At the toe of
the existing revetment are gravels, cobbles and boulders grading into and
being covered by the coral sand veneer. It is not known whether these
gravels, cobbies and boulders at the toe are the naturally deposited (alluvial-
colluvial) materials or fill which grades into the natural deposits. Whichever
the case, these materials appear to have adequately stabilized the toe of the
revetment of the existing parking lot. The alluvial-colluvial deposit is
thick, being in excess of 50 feet at the project location. The sand veneer
covering the initial 150 feet of the proposed breakwater foundation is thin
(1 foot or less) and should be removed prior to placement of new revetment and
toe protection. No additional toe protection shall be required (within the
initial 150 feet of breakwater) where the revetment is founded on tne
underlying alluvial-colluvial deposit. The remaining 210 feet of breakwater
will require toe protection because the thickened (in excess of 3 feet)
offshore surface deposit of loose sand is highly susceptible to wave and
current erosion. The subsurface conditions for the proposed breakwater
foundation appear similar in all directions beyond and normal to the axis of
the breakwater. The underlying alluvial-colluvial deposit within and
surrounding the area of the proposed breakwater is a stable formation which is
generally resistant to currents ana wave action. The stability of the
formation will not be affected by construction of the subject project.

E. Preliminary Design/Construction Considerations.

The following design/construction considerations are preliminary in nature
and are to be used for initial project concept formulation. These
considerations are subject to change depending upon the outcome of subsurtace
investigations.

_ 1. Dredging. Oredging can be accomplished by any conventional method
currently used to dredge sediments. No drilling and blasting is anticipated.
Continued maintenance dredging will be required periodically throughout the
life of the project because of considerable littoral movement of sand from
offshore reefs to the shoreline areas in Kahana Bay by waves and currents.

2. Cut-Slopes. Pending future verification by detailed stability analysis
cut-slopes in the alluvial-colluvial material (underlying the proposed site)
will be stable with a 1 vertical on 1 horizontal slope configuration provided
the slope height does not exceed 25 feet. Slopes with a 1 vertical on 2
horizontal for the overlying sand veneer would be stable for the access

C-2



channel during and following construction, provided the slopes are revetted
for protection against wave and current action. If no revetment protection is
provided, wave action could eventually flatten the slope to 1V on 5H or
flatter. The impact of the flattening of cut siopes by natural forces should
be considered in locating the breakwater. .

3. Breakwaters. Breakwater slopes are currently being analyzed.
Recommendations on breakwater slopes will be forthcoming in the final report.
For preliminary design, breakwater slopes of 1 vertical on 2 horizontal should
be used. Toe protection will be required in areas where the breakwaters are
founded on sand {nearly all of the proposed breakwater).

4. Seismic Design. 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 Hawaiian Islands. Two such
significant earthquakes occurred on the East Molokai Fracture Zone in 1871 and
1938. These events registered about Richter Magnitude 7.5 and were felt in
Honolulu with a Modified Mercalli (MM) Intensity VIII. The original MogifTied
Mercalli Intensity Scale (abridged) states for MM VIII:

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

These events have been considered the "worst of creaible events" and have
been used in the development of seismic probability zones as well as in
seismic designs for mogern structures. The Uniform Building Code 1ists
Oahu in seismic probability zone 1. For design consideration, Army
Technical Manual TM 5-809-10 places Oahu into seismic probability zone 2
and describes damages as "moderate.”

5. Construction Materials. Materials excavated from the access channel
and breakwater locations may be used for general land-fills, but are not
suitable for breakwater construction. Protection by revetment of all
exposures facing water will be requirea if the excavated materials are used as
fills for offshore land reclamation. Stone of the existing revetment, if
removed, is reusable. However, additional stone will have to be obtained to
furnish the adaitional height and length of the revetment. The most commonly
used source of revetment and armor rock on Oahu is Kapaa Quarry located
approximately 25 miles from 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 and graded aggregates for filter zones
are also available from the Kapaa Quarry.

6. Dredge Dispusal. Suitable dredge disposal sites (if they can be made
available) are located in the backshore areas within close proximity of the
proposed site. These sites will pe less expensive than offshore dredge
disposal sites because of the high cost of revetting and preventing
environmental damage.




7. Site Access. Although access to the site is excellent from
Kamehameha Highway, very limited working and storage space exists between
the project site and highway. Because of this, it may be necessary to
close the existing facilities (i.e., ramp, parking lot, etc.) or create
working and storage sites in very limited backshore areas on the side of
tne highway opposite the proposed site. The later alternative may create
traffic problems along the highway. '

8. Borings. Because of the characteristic of Kahana Bay, no borings
were deemed warranted at this time. However, in order to design for the

toe of the breakwater, the determination of hard bottom depth was necessary.

In order to accomplish this, jet probings were performed under contract to
Sea Engineering. The results are as follows:

Station Number Depth (feet)

1 boulders
2 2.5
3 2.5
4 2.0
5 2.0
6 2.0
7 1.5
8 4.0
9 2.0-6.0
10 2.0
11 1.5
12 3.0
13 3.0
14 3.0
15 3.0
16 rock
17 rock
18 4.0
19 5.0
20 3.0
21 2.0
22 2.0
23 3.0
24 3.5
25 4.0
26 3.0
26A 4.0
27 2.5
27A 3.0
28 3.0
29 1.0
29A 1.0-1.5
30 0-5.0

Locations of these borings by station number are shown on Plate C-1,
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APPENDIX D

1.  GENERAL

The analysis for possible small craft facilities at Kahana Bay is presented
herein. The site was initially selected based on public accessibility,
oceanographic conditions, historical use factors (for small craft) and land
availability.

There are no long term wave records other than presented in the SSMOY/ which
generally provide visual observations of deep ocean wave characteristics. A
wave side buoy was installed in 1981 on the east coast of Oahu which generally
provides trade wind generated wave data which is presented in Paragraph E,
Waves. Design guidelines presented in the Shore Protection Manual were used
except as noted. Field site analysis, aerial photographs and available
bathymetric and topographic information were used for analytical purposes.

2.  BASIS FOR DESIGN
A. SITE LOCATION

Kahana Bay is located on the northeast coast of Oahu, between Kahuku and
Kaneohe at about 21°33' north Jatitude and 157°51' west longitude. See
Figure 1 in the Main Report.

8. TIDES

There is no tide gauge at Kahana Bay. However, a tidal bench mark at Watkane,
about 7 miles southeast of Kahana Bay, which was established in May 1933 was
considered appiicable to the study area. The bench mark was removed in 1963.
Tid?l data taken from this location based on 7 months of records are as
follows:

TABLE D-1. TIDAL DATA

Level Gauge Height in Feet2/
Highest Tide (estimated) 3.50
Mean Higher High Water 2.20
Mean High Water 1.80
Mean Low Water 0.40
Mean Lower Low Water . 0.00
Lowest Tide (estimated) -1.00

C. WINDS AND STORMS

The prevailing winds in the Hawaiian Islands are the northeasterly trade
winds, which occur approximately 90-95 percent of the time during the summer

1/ SSMO - Summary of Synoptic Meteorological Observation.
2/ A1l elevations in the report are referenced to mean Tower low water
(MLLW) Datum.




-

months of May through October, and 55-65 percent of the time from November
through April, with speeds of 10-20 miles per hour (mph). Storm conditions
generally result from a breakdown of the trade wind circulation through the
islands, and are relatively infrequent.

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
Jow-pressure passage brings heavy rain, sometimes with strong winds. The
Jow-pressure storm type known as the "Kena" storm usually occurs during the
winter months, 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 island of
Oahu. The latest occurred in November 1982 when Hurricane Iwa passed over the.
{sland of Kaual. A1l were of tropical storm intensity at their closest point
of approach to Hawaii except Hurricane Nina (December 1957), Dot (August
1959), and Iwa (November 1982) which remained at hurricane strength until they
had passed through the island chain.

D. TSUNAMI

During the past 36 years, 36 tsunamis have been recorded in Hawaii.
Twenty-seven have affected the island of Ozhu and four caused severe damages
throughout the State (1946, 1952, 1957, 1960). Tsunami wave heights recorded
near or in Kahana Bay2/ are as follows:

1936 1.2 - 5.1 meters
1952 1.8 - 2.4 meters
1957 2.4 - 3.9 meters
1960 2.1 - 2.4 meters
1964 1.1 meters

E. WAVES

waves at Kahana Bay originate from various areas in the Pacific. Offshore
waves approaching the bay from the north to north-northeast and east-northeast
break on the fringing reef, reform, and travel to the beaches. Waves
approaching from the northeast enter the channels without breaking on the
reefs to the north and south. The waves diverge as they proceed shoreward in
the channel and break on the beach or seaward of the beach depending on the
wave height and pericd. The most damaging waves are those generated by storms

.in the North Pacific.

a. Northeast trade waves, which are generated by the prevailing trade
winds, are present throughout the year and are most intense from April to
November, having heights ranging from 4 to 12 feet.

b. North Pacific swells are generated by storms in the Aleutian area and
by mid-latitude lows, having heights of 8 to 14 feet, approaching from the
northwest, north, or northeast. Some of the largest waves reaching the
Hawaifan Islands are of this type. ‘

'3/ US Dept of Commerce, Coast and Geodetic Survey, Catalog of Tsunamis in

the Hawaiian Islands, May 1969,
D-2
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Wave data recorded off Makapuu Point on Oahu will be applied in this instance
because no wave gaging instrument exist in the Kahana Bay area. Makapuu Point
is located 23 miles southeast of Kahana Bay. The data were analyzed and
tabulated by the Ocean Engineering Research Group at the Scripps Institution
of Oceanography. Table D-2 shows the wave climatology for Makapuu Point as a
distribution of wave height in percent versus wave period. Data were
collected from January 1982 to December 1984, The highest wave recorded was
19 feet with a period of 11 seconds which occurred in 1984. Wave height to
percentage of occurrence is shown on Plate D-1.

Table D-2. WAVE CLIMATOLOGY FOR MAKAPUU POINT

Distribution of wave height in percent as a function of wave period
Observation Period: January 1981 to December 1984
Number of Observations: 4,310

Wave Period Wave Heights

(SEC) 0-3___ 3-6 6-9 _ 0-12 _ 12-16___ 16+ TOTAL

0-6.9 0.9% 17.5% 4.0% 0% 0% 0% 22.4%
7.0-9.9 . 0.9 25.3  28.5 4.5 0.8 0 60.0
10.0-12.9 0.1 3.6 3.7 0.7 0.5 0 8.6
13.0-16.9 0 3.8 3.4 1.1 0.1 0 8.3
17.0-19.9 0 0.3 0.3 0 0 0 0.6
20.0+ 0 0 0 0 0 0.0
TOTAL 1.9% 50.5% 39.9% 6.3% 1.4% 0.0¢  100.0%

NOTE: Record obtained with a waverider accelerometer buoy located off
Makapuu Point

F. WAVE REFRACTION AND DIFFRACTION ANALYSIS

a. Refraction. Refraction analysis was done for the site to assist in
the layout of the plan. Channel alignment was selected based on the
generalized wave refraction pattern as shown on Plate D-2.

The refraction analysis indicates that large north to northeast swell waves,
especially those approaching from due northeast with 10 second periods, are
the critical waves affecting the bay.

b. Diffraction. Wave diffraction analysis was evaluated as shown on
Plate D-3. The angle of approach at the entrance channel mouth was assumed to
be perpendicular to the breakwater structure and a 10-second wave period was

used. .
G. WAVE TRANSMISSION

The transmitted wave height shoreward of the breakwater is determined to be
minor. Wave steepness and the crest width minimized the wave transmission
through the structure. Based on TP 76-81/, the transmission coefficient for
the trapezoidal - layered breakwater results in a transmission coefficient of

4/ Army Coastal Research Center, Technical Paper No. 76-8, July 1976.
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about 0.2. Based on selection criteria on the breakwater for harbor
useability presented hereinafter, the transmitted wave height is less than 1
foot during periods that the ramp would be used. The wave overtopping

condition is discussed

in paragraph, Level of Useability.

H. DESIGN STILLWATER LEVEL

gtolle o e ———

The design stillwater level (SWL) is defined as the level of water above the
elevation datum plane, when no waves are present. The SWL at Kahana Bay is
determined to be 4.1 feet. Components of the SWL are astronomica) tide level
(Sa), atmospheric pressure drop (Sp), storm surge {Ss), and wave setup (Sw).
stilliwater level components are calculated as follows:

a. Astronomical Tide (5a).

The maximum astronomical tide is estimated to be equivalent to the

mean higher high water

b. Atmospheric Pre

Tevel of 2.2 feet.

ssure Drop (Sp).

The following storm parameters of hurricane FICO, 1978, were used in
determining Sp. The water Jevel rise due to the flux in atmospheric pressure

js calculated by:

SP = 1.14 (Pn-po) (1-e~R/T) £Q. 3-85, SPN2/

Normal sea
Central pr

Pn
Po

Jevel atmospheric pressure = 29,92 in. Hg
essure of storm = 28.20 In. Hg

Radius of maximum winds = 25 Nautical Miles
padial distance from the storm center to the computation point =

100 Nautical Miles.

The resulting water lev
¢. Storm Surge (Ss
The water level

Storm Surge =
to wind stress perpendi

ss = 540K Ure

d

K = 3.0 x 1076
90 Knots
Incrementa

[ =
x-s
nt

el rise is calculated to be 0.4 feet.
).

rise due to storm surge is calculated by:

Ss, which is the incremental rise in water Jevel due
cular to the bottom contour.

X TR-4, 1-645/

1 distance over which Up acts in Nautical

Miles = 10 N.M.

el

= Average wat

—

6/ Army Coastal Resear

er depth over X in feet = 2,700 feet

5/ Army Coastal Research Center, Shore Protection Manual, 3d Edition,1977.

ch Center, Technical Report No. 4, 3d Edition, 1966.

p- 2




Storm Surge in the study area is 0.5 feet.
d. Wave Setup (Sw).

The water level rise due to wave setup is calculated by:

12012 T
= 0.15 (dp) - 9 /¢(Ho")¢ T
Sw b 64 (db)3lz

Depth of water at breaking wave = B ft.

d =

gb - Gravitational acceleration = 32.2 Ft/Sec.2

Ho' = Deepwater wave height equivalent to shallow water wave fif
unaffected by refraction and friction = 4.2 ft.

T = Wave period = 10 sec.

Sw = 1.0 ft.

e. Design Stillwater level:
SWL = 2.2 + 0.4 + 0.5 + 1.0 = 4.1 feet
1. DESIGN WATER DEPTH

The design water depth (ds) at the proposed structure is based on the
following equation:

ds = d + SWL

wWhere: ds = Design Water Depth :
d = Depth at toe of structure = 4.5 feet .
SWL = Design Stillwater Level = 4.1 feet
ds = 8.6 feet o

Hard coral bottom is determined to exist at (-)6 feet MLLW. Because the depth
of scour also exist at (-)6 feet MLLW, it is recommended that' the soft
material be removed and the toe of the structure be placed.on hard bottom at
the elevation of (-)6 feet. The dépth-at toe ‘of structure of "(-)4.5 feet will
be used to determine the design wavé“ﬁggghqﬁdue to the ‘consistency of this

oy T A O T L A

.

depth in the surrounding area."_;;%

f H

J. DESIGN WAVE HEIGHT

TR QN

o ey . FNEMLL SR
pue to the bathymetry at the nearshore sités, the breakwater design is based
on depth-controlled breaking wave criteria which determines the maximum wave
height to which the structure might be subjected. The design wave height is
based on depth at the structure toe (ds), wave period (t), and the slope {m)
seaward of structure. CL e .
The design wave hieght, Hb, for the breakwater was computed on depth at the
structure toe of 4.5 feet, ds of 8.6 feet, 10-second wave period and slope of
M = 0.0025. From SPM, Figure 7-4:

Hb
Hb = Design Wave Height = B.6 feet x 0.80
= 6.9 feet

PRI}
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K. BREAKWATER DESIGN

The armor stone and the seéondary stone sizes for the breakwater head and
trunk sections were computed as shown in Table D-3 with a 50% size increase in
stone size for conditions with overtopping of the structure.

W= wr Hb3
Kd (Sr-—l)3 cote

where W = Armor Stone Weight
Wr = Unit Weight of Armor Stone
Hb = Design Wave Height
Kd = Stability Coefficient
sr = Specific gravity of armor units related to seawater

Cote = Cotangent of angle of structure side slope

Rough angular quarry stone js used for all structures. The stone size for the
secondary layer is given by the formula:
Wy = W10 to W5

where Wp = Secondary Layer Stone Size

Table D-3. STONE SIZE FOR ARMOR LAYER AND SECONDARY LAYER

STONE SIZE NO OVERTOPPING QVERTOPPING

overtop Coef = NA 1.5

Wr . o= 156 1b/ft3 156 b/ft3d

Hb (Head) - 6.9 ft . 6.9 ft
(Trunk) - 6.9 ft 6.9 ft

Xd (Head) - 1.9 1.9
(Trunk) - 2.0 2.0

Sr = 2.44 2.44

Cot o = 1.5 1.5

W (Head) = 6000 1bs 9000 1bs
( Trunk) = §700 1bs 8600 1bs

Range (Head) -
(Trunk) =

2-4 Ton Stone
2-4 Ton Stone

3-5 Ton Stone
3-5 Ton'Stone

W2 -

L. LAYER THICKNESS

300-800 1bs

400-1000 1bs

The following equation was used to calculate the layer thickness:

t =nk (Wur)l/3

where t = Layer Thickness
n = Number of Layers

Lt 4 m e T e s ety A




K = Layer coefficient (k = 1.0 for Quarry Stone)
W = Weight of Stone Unit
Wr = Unit Weight of Stone Unit (Wr = 156 1bs/ft3 stone) ~

tayer thicknesses are tabulated in Table D-4.

Table D-4. LAYER THICKNESS FOR ARMOR STONE

NO OVERTOPPING OVERTOPPING
N = 2 2
K = 1.0 1.0
W = 6000 1bs 8000 1bs
Wr = 156 1b/ft3 156 1b/ft3
t = 6.8 ft 7.4 ft

M. CREST WIDTH

A crest width of 15 feet was used for the breakwater to allow adequate access
for construction and maintenance equipment.

N. CREST ELEVATION

According to CETA 80-7, the equation for estimating runup on rough slope
breakwaters is given by Ahrens and McCartney, "Wave Period Effect on the
Stability of Riprap,* ASCE, 1975. This equation is as follows:

aZ
1+bZ

Where Wave runup
Incident design wave height = 6.9 ft
Empirical Coefficient (a = 0.692 for rough stone)

Empirical Coefficient (b = 0.504 for rough stone)

R
H
R
H

Surf parameter

tan 0/(H/Lg)1/2

Angle of seaward face of breakwater = (tan-1)(1/1.5)
Incident wave height = 6.9 ft ,
Deepwater wavelength = 5.12(T)2

Wave period = 10 seconds

i mwn

a
b
Z
Where 0
H
Lo
T

= 1.02

o

t = R
Crest Elevation (CE) B ) + s

= (1.02)(6.9) + 4.1
= 11.0 ft for Non-Overtopping Condition

0. LEVEL OF USEABILITY

To better determine the National Economic Development (NED) plan, an array of ‘ C:}
alternatives were created based on the level of useability of the small craft

facility. The procedure used to determine the level of useability is as

follows:

0-7
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Crest elevations are assumed as in Table D-5. To allow for overtopping
conditions the mean high water level of +1.8 ft is used in place of SWL in the

crest elevation equation.

CE = R + SWL
CE = R + MHW

Knowing R, solve simultaneously for the shallow water wave height (H) by
rearranging Ahren's equation for calculation wave runup.

R aZ

H ™ Y4bz

R R
A= z(a-b H)

Knowing the shallow water wave height (H), solve for the corresponding deep
water wave height (Ho) using the refraction equation.

Deepwater Wave Height:

Shallow _Water Wave Height

Distance Between Orthogonals in Deep Water (0d)
Distance Between Orthogonals in Shallow Water (0s)

The analysis for crest height vs. Ho (deepwater wave height) is shown on
Plate D-4.

The level of useability is expressed as a percentage of time related to the
wave climate shown on Plate D-1. Since, under normal boating use situations
for the Kahana area, the harbor improvements would be used primarily when sea
conditions are less than 6-7 feet, a selection of 7 feet deepwater wave (Ho)
is assumed as the controliing conditions under which boating would take place
at the Kahana facility. Using this criteria and referencing Plate D-1, the
facility would be useable approximately 70 percent of the time.

Table D-5. LEVEL OF USEABILITY

Alternative 1 Alternative 2 Alternative?2 Alternative 4

(No Overtop) (3-Ft Overtop) (4.5-Ft Overtop) (6-Ft Overtop)

CE 11.0 ft 8.0 ft 6.5 ft 5.0 ft
NHW 1.8 ft’ 1.8 ft 1.8 ft 1.8 ft
R 9.2 ft 6.2 ft 4.7 ft 3.2 ft
H : . 9.4 ft 6.0 ft 4.4 ft 2.85 ft
04 140 ft 140 ft 140 ft 140 ft
0 400 ft 400 ft 400 ft 400 ft
Ho 16.0 ft 10.1 ft 7.4 ft 4.8 ft
% USEABILITY 100.0% 94.,6% 71.0% 32.2%

D-8
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P. ENTRANCE CHANNEL DESIGN

The entrance channel and turning basin are designed to accommodate vessels up

to a length of 25 feet, a beam of 7 feet and a draft of 3 feet. This criteria
represents the dimensions of a typical vessel anticipated to use these sites.

The entrance channel width and depth were computed as follows:

Minimum width (based on two-way traffic).
Width = 2A + 2B + C

Where A = Maneuvering Land (2x Beam)
B = Bank Clearance Lane (1.0 x Beam)
N = Ship Clearance Lane (1.0 x Beam)
Width = 2 (2x7) + 2 (1.0x7) + (1.0x7)

50 ft Bottom width

a

The equation used to determine the minimum channel width is taken from
Criteria for Depths of Dredged Navigational Channels (Marine Board Commission
on Engineering and Technical Systems Nationa) Research Council, 1983).
Because this reference is designed for deep draft vessels, the equation has
been modified to reflect the superior maneuverability of small craft vessels.

Minimum depth s based on an acceptable wave height of 6.9 feet within the
entrance channel at Kahana Bay.

Depth = Draft + Wave Allowance + bottom Clearance + Squat
=3.0+2.3+2.0+0.5
= 7.8 feet; use 8.0 feet

Q. TURNING BASIN DESIGN
The minimum dimensions for'the turning basin were computed as follows:

Length and Width = 3 x Design Vessel length + Bank Clearance-
= 3 x 25 + (2 x Beam Width)
= 89 Feet; Use 90 Feet

Minimum depth is based on an incident wave of 6.9 feet diffracting around the
breakwater.

Depth = Draft + Wave Allowance + Bottom Clearance
= 3 + 2
6

+ 1
.0 Feet

The alternative designs, as described in the main report may be found as
Plates D-5 through D-12.
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3. BASIS FOR ESTIMATE

a. Estimated Quantities were based on existing topographic and
hydrographic maps and surveys and typical plans and sections.

b. Materials to be dredged and excavated are coral reef rock and
unconsolidated sands. Blasting will not be required. :

¢. The disposal site will be designated within five (5) miles from the
existing Kahana Bay Launch Ramp.

d. Armor stones and underlayer stones will be obtained from Ameron's
Kapaa Quarry. :

e. The estimated construction period is eight (8) months.
f. October 1985 price levels.
g. A 25% contingency cost allowance.

h. A 1-foot overdepth allowance for dredging of the entrance channel and
turning basin.

D- 10
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4. PROJECT FIRST COST
A. KAHANA BAY - ALTERNATIVE 1

' Subtotal
Item Quantity Unit Cost Cost Total Cost
(%) (%) ¢ ))
Federal
Mob & Demob LS - $ 30,000
Dredge & Disposal 8,600 CY - 30 258,000
Breakwater |
Exc. & Disposal 1,300 CY 1 14,300
Armor - 2 to 4 Ton 5,800 T 46 266,800
Core ~ 300 to 800# 3,900 T 37 144,300
713,400
Contingency (25%) 178,400
TOTAL DIRECT FEDERAL CONSTRUCTION COST $ 891,800
Plans & Specifications $ 30,000
Engineering during construction (6. %) 54,000
Supervision & Administration 60,000
TOTAL ENGINEERING & DESIGN cosyl/ 144,000
TOYAL COE FIRST COST $1,035,800
Non-Federal
Shoreside Faciliities '$ 55,000
Contingency (25%) 14,000 ‘
TOTAL NON-FEDERAL FIRST COsT b 3 69,000
U.S. COAST GUARD AIDS TO NAVIGATION 5,000

TOTAL PROJECT FIRST COST

1/ Excludes pre-authorization study costs.

D-11
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B. KAHANA BAY - ALTERNATIVE 2

e e ————r——

Subtotal
Item Quantity Unit Cost Cost Total Cost
(%) (%) (%)
Federal
Mob & Demob LS - ¢ 30,000
predge & Disposal 8,600 CY 30 258,000
Breakwater
£xc. & Disposa) 1,300 CY 1 14,300
Armor -~ 3 to 5 Ton 5,200 T 46 239,200
Core - 400 to 1000# 2,000 T 37 _174,000
615,500
contingency (25%) 154,000
TOTAL DIRECT FEDERAL CONSTRUCTION COST $769,500
Plans & Specifications $ 30,000
Engineering during construction 46,000
supervision & Administration 54,000
OTAL ENGINEERING & DESIGN cOSTL/ 130,000
TOTAL COE FIRSY COST $899, 500
Non-federal
shoreside Facilities $ 55,000
Contingency (25%) 14,000
TOTAL NON-FEDERAL FIRST cosT ¢ 69,000
4.S. COAST GUARD AIDS TO NAVIGATION 5,000
TOTAL PROJECT FIRST COST $973,500

1/ Excludes pre-authorization study costs.

D- 12
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C. KAHANA BAY - ALTERNATIVE 3

Subtotal
Item Quantity Unit Cost Cost Total Cost
(%) (%) (%)

Federal

Mob & Demob LS - $ 30,000

Dredge & Disposal 8,600 CY 30 258,000
Breakwater

Exc. & Disposal 1,100 CY 11 12,100

Armor - 3 to 5 Ton 4,600 T 46 211,600

Core - 400 to 1000# 1,500 T 37 55,500

567,200

Contingency (25%) 142,000
TOTAL DIRECT FEDERAL CONSTRUCTION COST $709,200
Plans & Specifications $ 30,000
Engineering during Construction - 43,000
Supervision & Administration 51,000
TOTAL ENGINEERING & DESIGN COSTL/ 124,000
TOTAL COE FIRST COST $833,200
Non-Federal

Shoreside Facilities $ 55,000

Contingency (25%) 14,000
TOTAL NON-FEDERAL FIRST COST 3 69.009
u.s. COAST GUARD AIDS TO NAVIGATION 5,000
TOTAL PROJECT FIRST COST $907,200

1/ Excludes pre-authorization study costs.
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D. KAHANA BAY - ALTERNATIVE 4

Subtotal
Item Quantity Unit Cost Cost Total Cost
(%) (%) (%)
Federal
‘Mob & Demob LS - $ 30,000
Dredge & Disposal 8,600 CY 30 258,000
Breakwater
Exc. & Disposal 1,100 CY 11 12,100
Armor - 3 to 5§ Ton 4,000 T 46 184,000
Core - 400 to 1000# 900 T a7 33,300
517,400
contingency (25%) 129,000
TOTAL DIRECT FEDERAL CONSTRUCTION COST $646,400
Plans & Specifications $ 30,000
Engineering during construction 39,000
Supervision & Administration 48,000
JOTAL ENGINEERING & DESIGN cOSTL/ 117,000
TOTAL COE FIRST COST $763,000
Non-Fédera]
shoreside Facilities $ 55,000
Contingency (25%) . 14,000 _
TOTAL NON-FEDERAL FIRST COST $ 69.000
U.S. COAST GUARD AIDS 1O NAVIGATION 5,000
TOTAL PROJECT FIRST COST $837,000

1/ Exéludes pre-authorization study costs.
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APPENDIX E
ECONOMIC ANALYSIS

GENERAL

Small| craft navigational Improvements at Kahana Bay Launching Faclli Ity
will contribute to natlonal economlc development (NED) by Improving the
qual Ity of the experience and by Increasing the usage of the existing site.
The NED beneflts arlsing from use of the Improved launching facllity are
measured In terms of willlIngness to pay (WTP) for each Increment of supply
which is provided by the project. The WTP includes use fees actual ly pald
(though none exlst currently nor are proposed at Kahana Bay) plus any unpaid
value (consumer surplus) enjoyed by consumers. If competitive markets exlsted

. for the goods and services produced by water resources Investments such as

proposed at the Kahana Bay Launching Facllity, Individuals would reveal thelr
willlngness to pay through the market demand curve. The market demand curve
for Improvements at Kahana Bay could then be used to measure the welfare galn
to the natlon {(l.e., benefits). Conceptual ly, a small craft launching
facllity has a demand curve analagous to that of a marketed good even though
the "goods and services" are provided without charging a price. This demand
curve, which reflects users' w!lllngness to pay for Improvements at Kahana
Bay, Is estImated using contingent valuation technlques. Additionally, an
estimated demand curve and hence benefits have also been derived for non-
users, whose willlngness to pay for project Improvements s based on the Idea
that they may want to use It at some time In +the future (option value) or
because they benefit from simply knowing that the slte exIsts (existence
value),

The contingent value method (CVM) is a sel f-estimate approach used to
estimate the value of non-market goods (e.g., recreational experlence). The
CVM allows the simulation of a market for non-market goods by creating a
hypothetical market and asking a portion of the population of Interest, how
much they would be willing to pay so that the goods and services would be
provided. The method Is based on collective sampled responses to a
questionnalre or a personal Interview. The CVM assumes that Indlviduals know
the value to themseives and that the goods and services that would be created
can be described In the hypothetical market- so +hat respondents react to the
survey In the same way as they would to a rea! market for those goods and
services. The CVM for the Kahana Bay analysis Is based on a mall survey
questlonnaire (see Exhibits E1 and E2).

EVALUATION BASIS

Traditional ly, water resource alternative plans for Improvements are
evaluated using a with-project versus without-project basis. Benefits
assoclated with a particular plan are typically measured as the difference in
the value which would be expected If no plan was Implemented and the value
which Is estimated assuming the particular plan 1s put In place. A unique
advantage in usling contingent valuation techniques for measuring the economlic




value associated wlth proposed water resources alternatives Is that the
beneflts assoclated with the changes produced wlth a particular alternative
can be eliclted directly. In other words, after the conditions of the
without-project and the condl!tions of the with-project have been fully
described, survey respondents can be asked thelr willlIngness to pay for the
proposed changes in project condltions.

This el Iminates the need to determine the wlthout-project value and with-
projJect value separately.

Use value beneflts for boat owners and exlIstence or optlon value beneflts
for boat owners and non-boaters alike are calculated using CYM. Use value
beneflts for passengers of launched craft could not be measured using CVM
(because of the absence of a malilng |!st Identifying this unique population
of users); therefore, the unit day value (UDV) method Is used to measure the
beneflts associated with use value for passengers. For thls category of
beneflt, a with-project versus without-project approach Is used.

Estimated project NED costs (Appendix D) inciude flrst construction cost,
contlngency, assoclated costs, cost of lands and annual operation and
malntenanace cost. Both costs and beneflts estimated In fixed October 1985
prices are expressed In an average annual equivalent basls using the current
FY85 water resources discount rate of 8-3/8 percent. The project base year,
which Is the year the project is expected to be operational, Is 1990. The
economic life of the projJect Is estimated to be 50 years.

EVALUATION METHODOLOGY USING CVM

The expected Increase In non-commercial boating activities at Kahana Bay,
as a result of harbor facllity Improvements, was evaluated using the CVM.
Non-commerclal boating activitles Include recreational boating and subsistence
fishing. The CVM consists of designing and using a simulated market to
Identify the value of non~commerclal harbor uses Just as actual markets would
If they exlsted. Estimates of changes in NED value {(benefits) can be
ascertalned by sampling the populatlion of Interest and asking individuais
about thelr willlngness to pay (WTP) for changes In the quantity of thelr use
of facllltles at a particular site. Thelr answers can then be used to
simulate a demand curve from which claimable beneflts can be estimated.

SURVEY ADMINISTRATION

- A survey was conducted on Oahu durling the spring of 1985. The survey
conslsted of mall questionnalres to three populations of Interest: (1) boat
owners who reside in the Immediate vicinlty of the proJect area (namely,
Kaneohe and Kaaawa); (2) boat owners residing on Oshu outside of Kaneche and
Kaaawa and (3) non-boat owners on Oahu (exciuding the Walanae and Ewa
Districts).

The total population of boaters was stratifled Into two populatlions of
Interest, as differences in the varlatlion of WTP and In response rates were
belleved to exist between boaters who reside near the Kahana project site and
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boaters from other areas on Qahu. Boat owners residing near the project site
(Stratum 1) were defined as those State-reglstered boat owners frem the
Kaneohe and Kasawa areas having zip codes of 96744 and 96730, This population
of interest comprised a total of 1,721 boat owners, leaving the number ¢f Oahu
boat owhers residing outside of the project site viclnity (Stratum 2) of
9,560, Names and mall Ing addresses of Oahu boat owners were obtalned frcm
current boat reglstration rosters (1985) from +he State of Hawall Harbors
Division.

City and County of Honolulu voter registration |lsts served as a proxy fer
+he non-boat ownling population of Interest. Those voters who resided In the
Ewa and Walanae DIstricts were excluded from the popuiation, as It was
bel Jeved that the distance form the Kahana slte might Inhibit thelr concern
for Improvements to boating facilltles In the northeastern area of Oahu. This
population of Interest comprised a fotal of 233,365 non-boaters who voted In
the 1984 State General Election.

An Inltlal determination of minimum sample size {see Table E-1) was
estimated using the followling equation:

ng = 12 % v2/r?
Where: n = minfmum required sample size.
r = target tolerated |imlts of error between sampled average
WTP and actual average WTP of the poputlation.
+ = tolerated risk of estimate.
v = coefficient of varlation of WIP estimates {ratio of

standard devlaf!on +o the mean of the distribution).

The followling assumptions were made:

a. To accept an error In the sample mean of + 20 percent of the frue
population mean WTP (i.e., r = 0.20).

b. To accept a 1 In 20 chance that the assumptlion In (a) 1s wrong (i.e.,
+=1.96).

c. That thev = 1.

1.962 % (1)2/(.20)%

i)

Thus: Ny

= 96

The flinlte populatlion correctlon (fpc) factor is employed for samples
greater than 5 percent of the population.




TABLE E-l. HIN1MUM_BEQUIBED_SAMELE,EIZE
For t = 1.96 (tolerated risk = .05)

v
2.5 1 1.5 2
01 | 9,604 38,416 86,436 153,664
.05 384 1,537 3,457 6,147
.10 ' 96 384 864 1,537
' .15 43 171 384 863
.20 24 96 216 384
«25 15 61 138 246
.30 11 43 96 171
.35 8 31 71 125
A0 6 24 54 96

Since 96 is a significant fraction of the boat owning population of
Kaneohe and Kaaawa, the following equation was used for the Stratum 1 boater
population:

fpc = N/(N + ng -1)

This yields the following minimum required size for the Stratum 1 boater
sample:

96 * [1,721/(1,721 + 96 -1)1

=
1}

fl

9l

Investigation of previous contingent valuation mail survey experience
(Molokal Boating Survey, January 1985) revealed a surprisingly high response
rate of 73 percent (169/232). Ninety-nine of the 169 completed surveys had
vaiid $0 value of greater WIP bids. Therefore, 43 percent of the Molokai
boaters provided valid responses. Because there 1s a greater number of
existing alternative sites on Oahu than on Molokai, it was assumed that the
response to the Qahu survey on Kahana Launching Fac1lity improvements would
not be as high as Molokai. Therefore, response rates of 30 percent for the
two boat owning populations and 20 percent for non-boat owning populations
wore assumed for determining the number of mail questionnaires sent out.

E-4
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Based on these response rate assumptions, |t was necessary t+¢0 Increase the
Stratum 1 boater sample slze to 91/.30 or 303. The fpc factor was not applled
+o the Stratum 2 boater and non-boater samples. With an assumed response rate
of 30 percent for the Stratum 2 boater and 20 percent for non-boaters, the
+otal number of mall questlonnalres sent out for each respective population
was 320 (96/.30) and 480 (96/.20).

SURVEY DESIGN

Two different surveys were deslgned: one for boat owners and the other
for non-boat owners. Survey reciplents were allowed 3 weeks from the maillng
date to answer the questlonnaire. Otherwlse, a second malling consisting of a
fol low-up letter and a dupl Icate survey were sent to non-respondents, allowing
an additlonal 3-week response period. A free report on State small craft
facllitles was offered as an Inducement to survey respondents, In an effort to
increase the response rate. Non-boat owners who recelved boating surveys were
instructed to return the questlionnalre uncompleted, as well as boat cwners who
recelved non-boating questionnaires.

A pretesting of the Kahana CV was not conducted as the experlence galned
from CV surveys for Merlizo and Molokal was used In design considerations for
the Kahana questionnalire. Examination of the effectiveness of these previous
CV surveys resulted in changes to the protest bld question, payment vehicle
and questlionnalre format. The payment vehicle chosen was a monthly user fee
for taunching to help pay for the improvements fo the ex!sting launching
facillty. Respondents could choose a value from a matrix of prices or write-
in an amount.

DETAILED METHODOLOGY

Simulated demand schedules were derived for three populations of Interest:
Stratum 1 boat owners (currently reglstered boat owners) who reside In close
proximity to the project site (Kaneche and Kasawa); Stratum 2 boat owners (all
other reglstered boat owners on Oahu); and non-boat owners, which s comprised
of currently registered non-boat owning Oahu voters (excluding Ewa and Walanae
Dlstricts).

Population slzes for Stratum 1 boat owners, Stratum 2 boaters and non-
boaters are 1,721, 9,560, and 233,365, respectively. The dertivation of
simulated demand schedules are based on factoring up valld sample responses to
WTP questions from the contlingent valuation (CV) survey questionnalre. The
+wo boat owning samples provided WTP date for launch ramp use value and
existence value and the non-boat ownlng sample provided WTP data for existence
vaiue.




The CV questicnnalre described the exlIsting boat launching facility at
Kzhana Bay and also the proposed changes which the proposed project would

provlde.
presented

The description of existing conditlons and proposed changes as )
In the survey questionnalre Is as follows: '

The Corps of Englneers and the State of Hawall are trying to
determine the value of Improved boating facilltles on Oahu. One
project under consideratlon {s the Improvement of the boat launching
ramp at Kehana Bay. It Is Jmportant for us to know how boaters on
Oahu value the proposed Improvements Yo this boat ramp.

The existing boat launching facllity at Kahana Bay Is 1Imited fo:

Single-lane launch ramp

Loading dock

Parkling for 6 traller—cars and an addltlonal 15 cars
Restrooms

Nearby access to plcnic and campling areas

Stub breakwater to partly affect wave surge

Access to freshwater

Q000000

Plans are being made to provide safer boat launching at Kahana Bay.
The proposed change includes:

o Navigational alds (lights or buoys)

o An entrance channel and an addi+lional breakwater to provide
safe water access for entering and leaving Kahana Bay

o A turning basln to provide a safe area for boats to maneuver
after launching and before retrieval

o An addltional parking area

6. Would ycu ever want to launch your boat at an Improved boat ramp
at Kahana Bay as we've described, If no other boating facilitles
are built or Improved on Oahu? :

— J 1

(1 YES (2)

The above descrliptions are the basls for determining launch use value and
exlstence value to the populations of Interest..
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LAUNCH USE VALUE
Boat owners were asked thelr WTP In the form of a monthly user fee tc help

pay the costs of providing +he proposed changes. The question as stated is as
follows:

7. |f |+ were necessary +o charge a monthly user fee, what 1s the
highest fee you would pay per month +o help pay for the
construction and malntenance costs of the boat ramp improvements
at Kahana Bay? Please circle the vaiue from t+he |ist below.

(CIRCLE ONE)

$500 $4ﬁ0 $300 $250 $200
$175 $150 $125 $100 $90
$80 $70 $60 $50 $40
$30 $20 $10 $5 $0

1% the amount you would pay per month 1s not shown on the list
above, please write in +he amount here. § .

A project bid question fol lowed the WTP question +o determine fhe validity
of the respondents answer. The protest bld question used for all WIP
questions is as fol lows:

8. Please mark the answer which best describes your reason for
answering the above question the way you did.

(1) ___ That is what It is worth to me.

(2) T It's worth more fo me,-buf it's all | can afford o
pay.

(3) :::: Not enough Information Is provlided.

(4) :::: | did not want to place a do! lar value.

5y 1 object to the way the question s worded.

) O-I.'her' (Please Speclfy) —

e R e e e




Valid WTP responses used for analysis are those which answered either (1
or {2) on the protest bld question. All ofhers are classifled as missing
values. - Val 1d¢ WIP per month bids are converted 1¢ KWTP per year for each
respondent based on thelr response o the question asking how many months per
year they would launch at the mproved boat ramp a+ Kahana Bay 1f a monthly
user fee equal to +helr bid in the WIP question were charged.

The tota! number of annual launches for each respondent Is calculated
based on results of +he question asking how many days per month they would
typically use +he Improved Kahana Bay boat ramp. The total number of people
using the Improved facll ity ennually (boat owner and passengers) is determined
by the results of the question asking, on the average, how many persons go
wlth the respondent on 2 poating trip. Each respondent's average number of
pasengers, including himseif, 1s multiptled by the number of annual launches
produced by t+hat respondent To calculate the total number of annual people-
{aunches. Thls calculation is used to measure passenger beneflts using the
unit day value (UDV) method which is detalled in a subsequent sectlon. At
varlous selected annual WTP bids, the sum of the number of respondents willing
to pay the stated amount or more !s calculated as well as the sum of the
corresponding number of annual launches, and anpual people~iaunches. Tebles
E-2 and E-3 present the expected cumulative annual aunch use &t the improved
Kahana Bay Launching fFacll 1ty for Strata 1 and 2 based on each respectlve
sample factored up to represent each respect ive user population. in the
sample for Stratum 1 on Table E-2, there were 63 boat cwners who Indicated
+helr desire to jaunch thelr boats at an Improved boet remp at Kahana Bay, as
described, and would be willing Yo pay $0 per year or greater. Al a $0 price,
+hese 63 boat owners would produce 996 |aunches per year and, Including
+hemse!ves and passengers, there would be 3,990 persons using the facliity.

At $60.00 per year, 12 of the 63 boal owners would launch at fhe improved
facllity for a combined total of 426 annual launches and provide 1,626 people-
faunches. S

Stratum 1 and Stratum 2 semples were factored up to thelr respective
populations by multiplying the ratio of the population slze +o the total
number of valld survey responses by the total number In the sample who would
taunch at the improved facillty with a WTP/year bid equal Yo or greater than a
speclflic annual price. Estimated population launch use numbers for +he strata
at an annual price of $0 are calculated as fol lows:

SIRATUM 1

1,721/115 X 63 = 943
1721/115 x 996 = 14,904
1/721/115 x 3,990 = 59,710

Number Boat Owners
Number Launches
Number People-Launches

nnn

STRATUM 2

9,560/118 x 68 = 5,509
9,560/118 x 1,308 = 111,783
9,560/118 x 4,942 = 400,422

Number Boat Owners
Number Launches
Number People-Launches

noeu



Stratum 2 was modified by removing an outlier from the sample. As shown
on Table E-3, one respondent expressed an annual WTP of $600; 2.4 times higher
than the next highest sample annual WTP. This one response factors up to 81
boat owners willing to use the improved Kahana Bay launching facility for $600
per year and generates over 24,000 annual launches. Therefore, this outlier
was removed from the sample for subsequent data analysis.

The launch use demand schedules for Stratum 1 and Stratum 2 populations
were combined into one demand schedule and is presented in Table E-4. Ninety-
five percent confidence intervals around the mean proportions were calculated
and used to determine the range of launching demand schedules. Table E-5
provides the estimated combined strata launches along with 95 percent
confidence intervals around the mean proportions.

The 95 percent confidence interval around the cumulative mean proportion

is calculated using the equations P+ 1.96 [P(l—P)/n]o' where P = cumulative
mean proportion, n = sample size (combined strata 1 and 2 sample size is 130).
From Table E-4 we observe that, on average, 900 boat owners would launch their
boat at the improved Kahana Bay Jaunching facility and be willing to pay at
jeast $100 annually. Table E=5 shows that these 900 boats would produce over
41,000 launches annually. We can be S5 percent certain that there would be no
fewor than 518 boat owners and no greater than 1,282 who would want to launch
their boats at the improved launching fac11ity and would pay $100 or more
annually.

The total value of the use opportunities to boat owners which would be
created by the improved Kahana Bay launching facility is calculated by
measuring the area under the simulated demand schedule. The area under the
curve is calculated by trapezoidal estimation. Table E-6 presents total WIP
(area under the curve) for varjous quantities of use opportunities provided by
the improved launching facility for the mean and 95% confidence 1imits. Table
E-6 provides alternative methods of calculating the annual benefits
associated with the use constraint for various faci11ty design sizes (number
of launch lanes). The maximum annual benefits (shown in the next to last
column) are calculated as the total area under the simulated population demand
curve up to the quantity supplied. The maximum annual benefit for the mean
value for a size constraint of 1 launch lane (8,000 annual launches) 1s
calculated as follows: from table E-5 we can calculate that there are 227
boat owners in the population with an annual WTP of $160.75 or greater which
would produce 8,000 launches. The area under the demand curve of &il those
willing to pay $160.75 per year or greater is $60,096. The annual average
benefit (shown in the last column) fis calculated as the number of 2nnual
launches associated with the number of launch lane constraint multiplied by
the average WTP per launch. Average WTP is calculated as the total area under
the simulated demand curve excluding $0 WTP bids. The $0 WTP bids were
removed from the average calculations based on the assumption that the
expected queuing at the new facility (because of the projected excess demand)
has a reater than $0 cost. Therefore, $0 WTP bidders would not want to use
the facility. These annual average benefits are used for project evaluation.
It is estimated that one launch lane can support 8,000 launchings annually.

I+ 1s evident by Table E-6 that demand for the improved launching facility at
Kahana Bay far exceeds current plans under consideration for provicing the
necessary launch lanes to satiate that demand.



TABLE E-2  STRATUM 1 - CUMULATIVE ANNUAL LAUNCH USE BY PRICE AT
IMPROVED KAHANA BAY
SAMPLE | POPULATION

Number Number Number of | Number Number Number of

Wir/ of Boat of People~ I of Boat of People-
Year Owners Launches Launches | Owners Launches Launches
0 63 996 3,990 } 943 .. 14,904 59,710

5 45 B14 3,263 I 673 12,184 48,827

6 44 812 3,257 = 658 12,154 48,738
10 43 800 3,221 I 644 11,975 48,199
15 38 784 3,175 I 569 11,735 47,510
20 33 754 3,016 : 494 11,286 45,131
25 25 656 2,608 } 374 9,815 39,031
30 24 63 2,508 { 359 9,441 37,535
40 19 559 2,262 ; 284 8,364 33,853
41 13 466 1,826 ! 195 6,973 27,324
59 13 466 1,826 | 195 6,973 27,324
60 12 426 1,626 180 6,374 24,331
90 8 378 1,413 | 120 5,656 21,143
100 6 318 1,281 90 4,758 19,168
120 4 253 931' = 60 3,785 13,930
121 3 157 45} = 45 2,349 6,747
200 3 1857 as1 i { 45 2,349 . 6,747
201 2 125 201 } 30 1,870 4,352
240 2 125 291 : 30 1,870 4,352
241 1 4 123 } 15 613 1,838
409 1 Iy 123 } 15 613 1,838
410 0 0 0 } 0 0 0

E-10

e Y



TABLE E-3. STRATUM 2 - CUMULATIVE ANNUAL LAUNCH USE BY PRICE AT
IMPROVED KAHANA BAY
SAMPLE _ ] POPULATION

Number Number Number of | Number Number Number of

WTp/ of Boat of People- { of Boat of People-
Year Owners Launches taunches | Dwners __ Launches Launches
0 68 1,380 4,942 ‘ 5,509, 111,783 400,422

4 53 1,256 4,462 % 4,294 101,756 361,476

5 52 1,240 4,414 % 4,213 100,460 357,587

6 49 1,223 4,333 1 3,970 99,082 351,025
10 41 1,215 4,307 = 3,808 98,434 348,919
12 39 1,1N 4,113 { 3,160 94,8170 338,062
15 38 1,147 4,077 = 3,079 92,925 330,285
20 31 1,081 3,852 } 2,512 87,578 312,356
25 29 1,073 3,824 = 2,349 86,930 309,787 -
30 21 1,048 3,769 = 2,187 84,904 305,331
40 23 1,006 3,5N ‘ 1,863 81,502 289,290
60 21 986 3,487 % 1,701 79,881 282,485
68 18 893 3,094 = 1,458 72,341 250,645
80 16 870 2,958 ‘ 1,296 70,508 239,614
90 15 857 2,931 { 1,215 69,432 237,461
92 12 764 2,592 { 972 61,8917 209,996
100 n 152 2,556 ‘ 891 60,925 207,079
101 10 144 2,516 : 810 60,277 203,839
120 10 744 2,516 = 810 60,277 203,839
121 4 394 - 1,266 = 324 31,921 102,567
160 4 394 1,266 } 324 31,921 105;56?
161 3 362 1,106 E 243 29,328 89,605

E-11
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TABLE E-3. STRATUM 2 -~ CUMULATIVE ANNUAL LAUNCH USE BRY PRICE AT
IMPROVED KAHANA BAY  (CONT)

N
SAMPLE | POPULATION °
Number Number Number of | Number Number Number of
WTP/ of Boat of People- | of Boat of People-
Year Owners Launches Launches | Owners Launches Launches
' I
210 3 362 1,106 | 243 .- 29,328 89,605
| [
211 2 320 980 | 162 25,925 79,397
. I
250 2 320 980 | 162 25,925 79,397
|
251 2 320 980 { 162 25,925 19,397
|
600 1 300 900 | 81 24,305 72,915
|
501 0 0 | 0 0 0

]
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