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SECTION 4

THE STUDY AND REPORT

PURPOZE AND AUTHORITY

1. The purpeses of this study were to identify the cause and sxtent of shere»
line erosion at Kallua Beach Park, Oshu, Hawaii, and to develop a practical,
efficient, and envirommentally acceptable plan to reduce or eliminate beach
arosion in the project area.

2. This study and report were accomplished under the aunthoricy provided by
Section 1033 of the River and Harbgr Aot of 1962, ss amended, which states
as follows. :

"The Secretary of the Army is hereby authorized to undertake
congtruction of small shere and beach vrestoration and protection
projects not specifically authorized by Congress, which otherwise
comply with gection 1 of this Act, when bBe fimds that such work
is advisable, and he is further authorized to alleot from any
dppropriations haereafrer made for civil works, not to exceed
$25,000,000 for any one fiscal vear for the Federal share of the
costs of constructien of such projects: Provided, That not more
than $1,000,000 shall be allotzed for this purpose for any single
project and the total amount allotred shall be sufficient to com-
plete the Federal participation im the project under this section
including pericdis nourishment as provided for under sectiom 1 {g)
of this Act: Provided further, That the proviszions of local coopera-
tion specified in section 1 of this Act shall apply: And provided
further, That the work shall be complete im itself and shall not
comuit the United States to any additiconal improvement to insure
its successful operatien, excaept for participation in periodic
beach mourishmeni in accordance with section 1{ec)} of this Act, and
as may result from the normel procedurs spplving to projects
authorized after submission of survey reports.”

3. The beasch ercsion study was inftiated following regquests from the Dires-~
tor of the Department of Parks and Recrestion, (ity and County of Homolulu, ..
and the Director of the Department of Transportstien, State of Hawaii, in
letters dated 11 May 1976 and 16 August 1976, respectively. A reconnaissance
report, indicating that Federal participation im a beach erosion controel proj-
ect may be feasible and recommending detailed studies, was completed in
December 1976. Authority to prepare s detailed project report was granted

by the Chief of Eogineers in his first indorsement, dated 1 Fehruarv 1977,

to the letter from the Division Fngineer, subject: Kailuas Beach, Island of
Oahu, State of Hawaii, Shore Brosion - Reconnaissance Report, Funds to
initiste the detailed studies were received in March 1977, '
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SCOPE OF THE STUDY

4. The study focused on the evaluation of beach processes in XKailua Bay,
with primary emphasis placed on srosicn at Kailus Besch Park. The problems
and needs were identified and swwmarized in planning objectives to guide the
study, and alternative plans were develsped to mest the needs for beach ero-
sion controel. The costs, benefits, and environmental impscts associated
with dmplementing the plans were deierminad, snd the plans evaluated with
respect to the planning objectives as well as their compatikilicy with the-
overall needs and resources of the study area.

3. The project area was primavily limiced to the ares of Hailua Beach Park;
however, the study ares included the entirve ¥zilus Bay shorelime from Wallea
Point to the southeast to Kapoho Point to the northwest in order te analyze
the problem and impacts of the possible sclutions. The Corps of Engineers
authority for beach erosion contrel projects extends only to protecting
and/or restoring shorelines fromting public facilities, highwaye, or recrea-
tional parks. Hence, any erosion contrel improvements ave restricted to the
porticn of the Kailua Bay shoreline comprising RKailuz Beach Park.

6. Studies conducted during the preparation of this report include detailed
site investigations, topographic and bathymetric surveys, oceanographic field
studies and detailed beach processes analyses to define the problem and design
criteria, and engineering design, economic evaluations, and environmental
assessment. Marine envirommental and zrchaecslogical reconpaissance studies
were accomplished to ald in the impact assessment and evaluation.

7. The study has been conducted in sufficient depth and detail to define the

problem, develop plamning objectives, and to develop and assess alternative
plaus.

STUDY PARTICIPANTS AND COORDINATION

8. The U.35. Army Corps of Engineers, Honolulu Eagineer District, is
respongible for conducting and coordinating the study snd preparing the
report. The studies and investigations were performed with the assistance
of the State Department of Transportation, Water Transportation Facilities
Division, and the City and County Department of Parks and Recreation.

9. Information and comments recelved from the following agencies during study
coordinatien in 1978 were also considered ia identification of study concerns
and development of alternmative plans:

7.5, Environmental Protection Agency, Homolulu Office
.5, Soil Conservation Service

U.5. Forest Service

U.5. National Park Service

U.8. National Marine Fisheries Sarvice

U.8. Fish and Wildlife Service

State Historic Preservation Office
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State of Hawaii, Department of Land apnd Hatural Resources,
Divigion of Flgh znd Came

State of Hawaii, Department of Land and Natural Resources,
Division of Forestry

10. A public workshop meeting was held on 29 Hovember 1977, to aid in
determining the problems znd needs for beach erosion control aznd the degires
of the local community. A public weating to discuss the #tudy resulie and
alternative plans is scheduled for April 1978,

PRIOR STUDIES AND REPORTS

1l. & reconnaissance report om beach erogion for tha project ares was come-
pleted by the Bonoluly Engineer District in December 1975, In conjunction

with the detailed studies, a beach processes study, marine eavironmentsl survey,
and offghore sand survey were zccomplished to aid 4in the preblem analysis and
development and assessment of alternative plans,
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SECTION B

RESUURCES AND ECONOMY OF THE STUDY AREA

GENERAL DESCRIPTION

STATE OF HAWALI

1. The Hawaiian Islands are cenmtrally located in the Pacific Ocean, extend-
ing northwest te southeast from about 153° ¢o 179¢° W, losgitude and 19° to
28°N latitude. EHight major islands constitute more than 99 percent of the
total land area of the state, of about 6,446 square miles. Monolulu, the
State capital, is located on the island of Oahu which is situated approxi-
mately 2,100 miles southwest of San Francisce. The State of Hawaii is noted
for its unique blend of multi-ethnic cultures, its matural beauty, and its
equable subtropical climate, as well as its strategic location in the Pacific.

STUDY AREA

2. Of the eight major islands, Oahu is the third largest in size, consisting
of 608 square miles of land and inland waters and is the third largest in
length of coastline, totaling 112 miles. The island of Oahu, governed by the
City and County of Homolulu, is the center of business, government, and
social activities for the State of Hawaii. Although the smallest county in
area, Oshv accounts for 81 percent of the State's population. Oahu's climate
is characterized by very little seassenal variation with an average annual
temperature of 75°F. Rainfall varies from 22 inches annually in the coastal
areas to 185 inches at the higher inlacd elevations,

3. Kailua is located on the northeast, windward shoreline of the island of
Oahu (Figure B~1}. The two mile, ¢rescent-shaped Kailua Beach is bordered bv
Kapehe Point on the northwest end snd Alala Point to the southeast. Lanikai
Beach 1z situated to the south, between Alala Point and Wailea Point. These
two beaches together make up mwuch of the shoreline fronting Kailua Bay. The
bay is approximately 3.6 miles long asnd about 2.3 miles wide, cpening east-
ward towsrds the prevailing onshove trade winds.

4, FKailuz Beach Park ig located on the southern end of the bay betwesan

Kailua Boad and Alala Point. 4 low limestone island is located approximately
1/4 mile offshore. Kaelepulu Stream énters ¥Xailua Bay about midwav in the
park's length. The park is a very popular public recreaticn area and in-
cludes a pavilion, food concession, comfort stations, parking areas, picniec
areas, and 2 boat launching ramp. The ramp is situated pear the southern end
of the park near Alalaz Point. The Kailea Beach erosion study site iz located
between the boat ramp and the mouth of Kaelepulu Stream. '

J. The Kailua area is essentially a suburban community of metropolitan Hono~
luly as many residents commute dailv to places of emplovment acroas the
Koolau Mountains. The town of Kailua supports a small, centrally located
business district and no large industries. Xailua has a population of ap~
proximately 47 ,000.
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HATURAL FORCES

WINDE

6. Wind data from the Kaneohe Marine Corps Air Station are applicable to the
project area. The wind speed and dirsction for the obseyvation peviods of
1945 to 1949 and 1957 to 1972 are shown in Table B-l. The winds are predowmi-
nantly trades from the east-northeast. Trades are prevalent during the summer
months with Kena {(southerly) winds occurring more frequently during the winter
months. Kona winds ususlly result in calm or slightly offshore conditions.
Mean wind speeds and frequemcy of occurrence by direction are tabulated for
the summer peried of mid~June through August for the 17-year pericd (1946-1949,
1953~1965) and for 1977, Tables B-2 and B-3, respectively. During the summer
of 1977, the mean wind speed tended to be lower and the wind direction more
easterly than usual.

WAVES

7. Waves arriving at Kailuz Beach are generated in the northeastern sector
of the Pacific Ocean, ranging from the Alsutian Islands in the nmorth to
Seuth America. Two primary wave types affect the project site. These two
types are {1) the east-northeast trade waves, and (2} the northern swell.

8. East-northeast trade waves may be present throughout most of the year,

but are most frequent between May and September, the summer season, when they
usually dominate the local wave spectrum. They result from the strong trade
winds blowing out of the northeast quadrant over long fetches of open ocean.
Typically these deepwater waves have periocds ranging from 6 to 10 seconds and
heights of & to 12 feet. Generslly sast-northeast trade waves are present
from 80 to 90 serozens  of the time durlng the summer season, and from 60 to 70
percent of the time during the remainder of the year.

g, HNorthern swell is generated in the north Pacific Ocean by winter storms.
Waves may typically have periods of 10 to 15 seconds, and heights of 5 teo

15 feet, Some of the largest waves veaching the Hewallan Islands ave of this
type. Northern swell usually cccurs durinmg the winter season of October through
April.

10. Other wave types which may affect Kailua Beach less frequently than the
primary types are (1) local storm and hurricane waves, and (2} scutheasterly
swell, Although storm and hurricane waves have a potential for rapid short-
rerm bazch erosion, they are very infrequent and bave ilittle long-term effect
on Kailua Beach. Southessterly swell likewise doss not cccur often enough

to significantly affect the beach system.

11. The waves which reach Kailus Beach are very different from the offshore
wave types previocusly discussed., The project site is somewhat protected from
large waves by an offshore reef and Fepoia Island. Incoming waves are trans-—
formed by processes of refraction, diffraction, shoaling, and breaking,

Hence, only small waves passing over the reef and reformed broken waves affect
the site. Wave heights measured on the reef adjacent to Povoia Island during
June through August 1977 averaged .. Uov. Awersps walo helghis at Kellus
Beach Park shoreline were less than L foot with an average peried of about 7
seconds during the same period.
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Table ¥-2. HISTORICAL WINDS AT XANECHE MARINE CORPS 478 STATION:

MID-JUNE THROUGH AUGUST ¥EOM 17 YEARE OF RECORDE
Mean Wind

Direction Spaed Percent Frequency

Sector (mph}) of Goeurrence
North 8.37 2.92
Hortheast it.31 $72.20
Ease 11,74 50,08
Other - 4 B8
100.00

Table B-3. WINDS AT KaNEOHE MARINE CORPS AYE STATION:
13 JUNE 1977 TO 31 AUGUST 1977

Mean Wind
Direction Speesd Percent Freguancy
Sector {mph af Occurrence

Horth .50 1.56

Hartheast 4.40 31.23

East 10,38 £5.63

Orhay - 1.58
100.00

. Tezunswi srs selsmic ses waves which are genevated by catastrophic geo—
gilcal occurrences within an ocean basin. The Hawsiian Isiands have expe-
tenced four maior damsging tsunamis ipn the last 32 yeavrs. Three of these

e

maior tsunamis produced runup in Kailus Bay of about 3 feet.

B foed fond
;M [ 8

CUERERTS

13, Curvents in Kailua Bay may be of gseveral types including (1} tidal cur-
reapts, {2) wind-driven suvrface surrents, and wave-induced, {3} mass-transpori
currente, {4} vip currents, and (3) longshore currents., Of ths five types,
guly the wave~induced rip and longshore curvepts ware found toe be gignifi-
cant in the beach ercaion-scorstion prosesses, with the longshore curreat
being the dominant factor. At Kallua Beach Park omly the longshore current
was found to move significant amounts of sand.

i4. The iongshove current results from waves breaking af an angle £o the
besch ave confined to the zene between the besch sznd the breskers. Under srade
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wind conditions, the longshore current sets in the northweaterly direction.
Measured current speeds during a 3-month perfod at Kailua Beach Park near the
boat ramp averaged about 7 feet per minute toward the northwest end of the
beach, with a high of 33 feet per minute. When the winds shift to a more
northerly direction and under north swell conditions, the longshore current
tends to reverse and sets towards the southeast.

15. Longshore currents are capable of moving large quantities of sand, and
the potential exists for dramatic accretion and erosion. Under trade wind
conditions, the longshore current tends to move sand from the southeast end

of the beach to the northwest end, resulting in erosion at the beach park area.
However, when the current reverses, sand is transported towards the southeast
end of the beach, resulting in accretion at the park.

TIDES

leé. There is no tide gage at Kailua Bay. However, tildal data from the bench-
mark at Waimanalo, approximately 7 miles southeast of Kailua Bay are consid-

ered applicable. Tide measurements at Waimanalo by the US Coast and Geodetic
Survey in 1938-39 are as follows:

Feet
Highest tide (estimated) 3.00
Mean higher high water, MHHW 1.80
Mean high water, MHW 1.40
Half tide level 0.85
Mean low water, MLW 0.30
Mean lower low water, MLLW 0.00
Lowest tide (estimated) -1.00

All elevations in this report refer zo mean lower low water {(MLLRW} as
zaro elevation.

NATURAL RESOURCES

CLIMATE

17. The lowlands in the Kailua area can be characterized a3 windy, warm, and
dry. The area is located on the coast exposed to the predominant northeasterly
trade winds. The trade winds prevail 80-30¢ percent of the time during the
summer, decreasing to about 60-70 percent of the time during the winter months
with periods of Kona, adverse winds, and calms occurring more frequently., The
mean air temperature is 75.2°F. The warmer months of the year are August
through November, while cosler temperatures prevall between January and April.
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Asverage annual precipitation for the peried 1933 &Q 1958 was 43.4 inches in the
iower elevetions of Ksilua. The wet monthe are Novesber U9 ﬁ&fﬁhj with & driey
period occnrriag %ﬁgweea May and Julw.

CEOLOGY

18. The Kailua arsa is situated in the center of what was once the Eoolau
caldeza and- c@nse%a@atly the geologic structurs of thie resgion is highly com-
plex. ~Furthermore, volcanic gaszes have modified the rocks making thew more
susceptible to- erosive forces. In fact, the entire wortheastern half of the
Xoolauw-shield volcano has been lost to either wave ercsion at times of higher
223 level or stream erosion. Stresm erosion has appsrently played a major
role in shaping the fluted colusnz of the Fall ¢liffs. In geunsrasl, the
Kailuas area lises on contigucus layvers of ¥oolau basalt which are suposed and
partially westhered on mountain ridges. In wvalley bottoms, the basalt base-
ment 46 overlain by tncensolidated non-calcarecus deposits wshich dn the up-
lands consist of Zeoarse and permezble detrivus but in the lowlands comprise
black, sticky, and highly impermeable wud.

19, HNear the Kailua Bav shoreline, large calcarsouz deposits of marine ori-
gin obstruct the mouths of twe large wvallevs., thus forvming the Xawainul and
Kaelepulu lagoonal marshes. The barrier besch is two miles wide, but only
slightly over a mile wide where it meets the marsh. The beach is not lithified
even though organic acids in swamp water updoubtedly percolate through the sand
ebstruction towards the ocean. The town of Kailua is built upon this deposit
near the shere. The beach has an average elevation of about 13 feet. The sand
continues anothey 200 to 300 feet into the marsh ares a3s a2 firm bottom 2 to 5
feet below the water's surface. '

20. In the north snd central portionz of #silua Bay the sand covered reef
fiat is deeper and siopes gently seaward to water depths of 40 2o 60 fset
before dropping more sharply to greater deptha. At the southern end of the
bay mear the proposed project site, the reef flat is shsllow extending nearly
1,000 fest seaward. At about 1,000 feet offshore, there is a protective
barrier reef which riges to about umesn lower low water and is breachsd in
geveral places by deeper chanpels and covered at one polnt by Popoila Island.

LITTORAL MATERIALS

21. The beach saund at Kailua is prisavrily calcareous, with relatively low

bagalt content. The sand is meditm to fine grained with s median diameter of
$.38 sm. Flgere B-2 shows the gradation curves for sand sswmples subiected to
meéchanical sieve analvsis. )

22. . Kailua Besch is wnourished maturally by two sources of material: ({1) cal-
cavecus sand geperdteéed on the bread offshore frisging reef and carviéd ashore
by wave action, and (2) terrigemous material deposited by storm-water runoff.

23, A sand triacing study was conducted over & 15-day period im September 1977
to provide guantitative information on the movement of sasd at ¥aflus Besch,

4 sand tramsport velecity of 96 ft/day was calculated for the site area, and

& transport volume of 29 cubic vards/day. The sand particles were fraced

B
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moving in a northwesterly direction aleng the beach. The lougshore currents
and wind and wave conditions were typical of the summer season.

TERRESTRIAL WILDLIFE

24, Terrestrial flora and fauna at Kailua Beach Park consists of elither in~
tentionally cultivated {(e.g. ironwood trees, cocomnut trees, banyan trees, and
grasses) or unintentionally cultivated (e.g. kiawe trees) and introduced
exotic species. No threatened or endangered species of wildlife are known to
inhabit the beach park area although Popoia Island ("Flat" Island) has been
designated a State Bird Refuge. Nesting seabirds on the island are protected
by State and Federal laws, however, the island receives extensive human visi~
tation due te its close proximity to the beach park and boat launching ramp.
The Hawalian duck (Anas Wyvilliana), an endangered species, is now found
rarely in the Kalepulu {.;s1. It formerly nested ou Popoia Island.

MARINE ENVIRONMENTAL SETTING

25. HMarine Life. Present information indicates that Kailua Bay is sparsely
populated by marine organisms. Lack of suitable babitats and possible over-
exploitation of marine resources are major contributing factors in the paucity
of marine organisms. The dominant fish observed during surveys were surgeon
fish and butterfly fish, with fish having subsistence and commercial value
being less frequently sighted. Waters of the imner bay (less than 20 feet
deep) seem particularly lacking of flora and fauna. Most of this area, from
Kawainui Canal to the nmorth to Wailea Point to the south, is sand bottom.
The constant movement of sand particles by wave action effectively prevents
the settling and growth of benthic organisms and the area is deveid of any
algal or coral cover. The project area is not located in or adjacent to any
designated marine sanctuary and there are no significant or unique marine
regources that inhabit the project area.

26. Water Quality. The State of Hawaii has classified the waters of Kailua
Bay to be protszoted for recrsation, aesthetic enjoyment, and the support and
propagation of aquatic (marine) life. While high levels of bacteria are found
in Kaelepulu Stream, concentrations in adjacent ocean waters are low since

the stream is generally separated from the ocean by a sand bar, except for a
short peried of time following periodic cleaning or natural breaching. Also,
rapid bacterial "die-off" as a result of contact with seawater and sunlight

is partially responsible for maintaining the safe levels observed., Nutrients
in the bay waters are higher than existing Department of Health standards.
However, this is not unusual for waters in Kailua Bay, or for that matter, the
marine waters of the State as a whole, Treated sewage effluent previopsly
discharged in Kailua Bay has now been diverted to the new sutfall offshore
from Mokapu Point beginning December 1977. It is expected that zhe diversion
of treated sewage discharge to Mokapu Peninsula will improve inshore water
quality in Kailua Bay.

27. Offshore Sand Resource. An offghore reconnaissance survey was conducted _
of two potential sand source areas in Kailua Bay. Figure B-3 shows the approx-
imate location of the sand source areas. The sand channel {Deposit #1) was
found to contain sand in excess of 30 feet thick in most places, and iz esti-
mated to contain in excess of & million cubie yards of sand in water depths
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lesz than 100 fees. Deposit #2 liss in wabter depths of about 13 feet and
containg approgimately 274,000 cuble wvavds of zand. The sand iz withim typleal
beach sand size limits {see [lgure B3-2), vellow Iz color, and composed of

about 90-95 percent cazloarecus material {(fragemented @ﬁzaég g%&33§§ limestone,
algaa, anﬁ san&sgsﬁa} and 5-10 percent basals.

HUMAN RESOURCES

POPULATION CHARACTERISTICS

28, Between 1960 and 1970, the populstics growth in the Hensche-Kallus dis-
trict  °r substantial, representing about 24 parcent of the total increase

in population on Gahu. The town of Egilua has ezperiemced much of this growth,
increasing from 34,80% to 47,003, betwean 1960 and 1970 Census periods.

29. The population of Kailus, including the Harpeobhs Marine Corps Alr Station
(RMCAS) ;- 48 predominantiy Cauczsisn (67.97), with personsz of Japassse ances-

txy comprising only 12.3 percent of theé total. Each of the remaining ethnic
groups makes up less than 16 percent of the population. The median age is

22.7 vears and the medien family income, 513,916 per annum. This compares to

2 population compesition for the entire State of 38.8 percent Caucasian,

28.3 percent Japanese, and 12.2 percent Filipine, with the remaining ethnic
groups agzin compiising less than 10 percent of the total. Also, the median

age for the State ef Hawaii is 25.0 vears and the wmedian family income is
511,554 per annum, In general, the population of Kailua is younger snd fami-
lies earn slightly higher incomes than the rvest of the fScate. While the popula-
tios growth rate of Kailua has stabilized (i.e. growimg at & constant rats), the
surrouning areass showing higher growth (Kansohe and especially Kahaluu) are
mpticeably lacking in similar besch resreation opporiunities zs provided by
Kailua Beach Park. The Bazilus Beach Park facility provides an excellent family
recreation aresz at one of the finest white zand beaches on the windward side

of Oshe. Thus, iacreased wse of the perk iz expected not only from present

and future residents of Kaiflua, bub from pelghboring communifes 4z well. The
tributary area iz shown on figure B-4.

CULTURAL/ HISTORICAL RESOURCES

30. 4n archeclogical recomnmsissance of the project ares was conducied on

1 June 1977. The stretch of baach between the mouth of Keelepulo Stress and
Alala Polnt was examined. Mo archeslogical layers wers found, and the only
cultural remaing found were of quite recent date., The project site is not
located within or adjacent to env historical/archesiogical sitess listed im,
or eiigible for inclusion in, the Hational Register of Histeric Places,

RECEEATION RESCQURCES

31. Kailwa Beach Park is fullv developed providing park users with the fol-
iowing facilities: shaltered pavilion, picnlc zablse, potsble wster, restrooms,
ghowers, cooking facilities, parking, 2 food concession, 2 plaviield, telephone,
and lifeguard towers. The park users engsge in the following recreationsl acti-
vities: picnicking,; windsurfing, diving, swisming, surfing, bozting, jogging,

b
do



\

/

‘

5 N

N iy
%

. a3
£3.
N, :

{e

KAHLUA PORPGIA B

BEACH @
124 : o,
PARKTT T =

g

e w
S e A
N T

o paiEied S
CEUNTRY CLUB

i
i
i
£

KAILUA BEACH PARK
EROCSION CONTROL
ISLAND OF GAHU, HAWALl

OFFSHORE SAND DEPOSITS

B ARMY ENGINEER DISTRICT
HOROLULU, HAWAH

FIGURE B-3







[HOOLAULGALS

o KAMEDHE WCAS
WiKD gagE

- AL UA
BEACH PABRK

HONGLULY

BCALE IN MILES

HANLLUA BEACH PARX  CQAMHI, HAWAY

e e JUBICIAL DISTRICY
BOUNDARIES

TRIBUTARY AREA
1 JubiciaL pisTRICTS 8 OTHER LOCATIONS

5 ARMY ENGIMEER DISTRICT,
HORGL UL

FIGURE B-4







fishing, and sunbathing. Four buovs ave located approximately 150 feet off-
shore from the park shoveiine to delineste the safe swimming srvea. The sand
beach at Kailua Beach Park is also used for lannching and beaching Hawailan
outrigger canoces, Hobie cats, surfboards, and windsurfers.

32. Kailuz Beach Park is the only public beach park sloung the shoreline of
Kailua Bay and is alsc the most heavily used park facility dn the Kailus

area. The park has developed in stages from 1920 to the present im vesponze
to the growth of the Kailua arsa. The park consists of 29.9 scres of park
lands and uwp to 4.3 zcres of sandv besch sreas. Ope znd ome-half scres of the
park's recreatioral use is pericdically lost to the public dus to extensive
erogion of sand from the besch with asssciasted loss of trees snd prass.

DEVELOPMENT AND ECONOMY

ECONOMIC DEVELOPMENT

33. Hawail is a prospesrous state with & growing population and economy.
Between 1930 and 1973, the total resident population increased over 73 percent
from 499,000 to 863,000, During the sawe period, the gross State product more
than quadrupled, from 5900 millior te $6.49 billion. The three largest con-
tributors to the state economy are ftourism, defense expenditures, and agri-
culture, the bulk of the last activiiy being in the production of sugar and
pineapple. The most vapld growth during the last severasl vearg has been in
the tourist industry. It is expected that the trend in growth of the tourist
industry will continue, together with the growth of the state scomomy in
general .

URBANIZATION AND GROWTH

34. FRapld growth ls most apparent om the island of Qahu which houses more
than 80 percent of the state’s population. While most residents of Gahy
raside in and arocund Homolalw, the decreasing land aress svailable for resi-
dential development in Homolulu have led to growth in outlying areas. Rapid
srbanization of Koolaupoke Judizial District, which includes Fapeohe, Hzilus,
and Wailmanalo, during the past two decades has transformed most of the area
from a rural agricultural and residential community to a suburb of the city
of Honolulu.

35, The pace of suburbanizavion has accelarated ip the past 5 vears. Resi~
dent populstion increases have resulted In changes in income levels, scoupa-
tionel types, educatiocnsl levels, living reguirements, and 1ifestyles., Ths
population trend in Kailus iz towards voungey, higher income familise with
more leisure time. This puts a great demsnd on Kailua Beach Park, being the
only public park facility on the Kailua Bay shoreline. The overall gquality
of the beach is excellent, and surveys indicate that the park maintains z
goed level of satisfacticn among users.
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SECTION C
PROBLEMS, HEEDS, AND OBJIECTIVES
SHORELINE HISTORY

1. The shorelise at Kailua Beach Park has been traced quantitatively for a
29-year period from 1949 to the present by the use of aserial photographs and
tepographic and bathymetric surveys. Gualitative information om the beach
movement prior to 1949 was obtained by discussions with losg-time Kailua Besch
regidents, '

2. The location of the Kailua Beach Park shoreline for the perfed 1949 to
1977 4is shown in Figure C-1. During this period, the beach waz in itz most

ek state in the wears 1949 and 1977, and its most scoreted state inm about
1870. The extent of shoreline movement during these extveme conditicns was
about 160 to 180 feet. Severe erosion cccurred im 1963-64 which undermined
and damaged the launch ramp at the southeast eud of the park. However, by
1966, the beach park was in an accreted condition and the launch ramp was
practically covered by sand. The beach continued to accrete until about 1970,
after which time the tvend reversed. Since 1975, erosion has not only caused
extensive loss of dry sandy beach area, but has also caused portionsg of vege-
tated park area to be lost, including grassy picnic areas, ironwood trees used
for wind breaks, and a lifeguard stand. By late 1977, the erosion had under~
mined and collapsed the boat ramp and came within about 20 feet of the paved
parking lot.

3. Seascnal shoreline movement at Kailus Besch Park is typically 4 16 to 20
feet per season, although occasional extreme seasons can produce much greater
shorelice movement. This exitreme nature of sand movement at Xailua is well
illustrated by the period from October 1976 to February 1978. Between October
1876 and December 1977, approximately 10,000 cubic yards of sand was lost from
the beach park and the shoreline receded about 20 feet, Between December 1977
and March 1978, during a pericd of northerly and westerly winds coupled with
2 large north swell, approximately 21,000 cubic vards of sand moved inte the
park area and increased the beach width near the boat vamp by about 90 feet.
The majority of the sand was observed te have actually returned during one
Z-week pericd. The cumelative shoreline movement, however, canp vary much
more than the typical seasonal movement as figure C-1 illustrates. Discus-
sions with long-time local residents substantizte the long-term cvelic trend
of shoreline movement at Kailua Beach Park.

4. To protect the parking let at the southesst end of the park in the event
that erosion should progress imland, the City and County of Honolulws Bapartment
of Parks and Recrestion installed a "sand grebber” (a patented shore protection
device consieting of hollow comczete building blocks tied together with gal-
vanized steel rods) im February 1978. The "sand grabber’ is presently buried,
and its purpose is to provide temporary protection for the parking lot until a
permanent solution te the recurring erosion problem can be implemeated.

BEACH PROCESSES
3. General. Kailua Beach iz 8 very dvnamic beach system subject to rapid
changes in shoreline positicon resulting from seasona]l and long term metsoro-

logleal conditioms. Analysis of the beach processes involved determining the

C-1



source of the driving force for sand movement, transforming this force to
Eailua Beach Park, and Jdetermining the boundarvies of the beach system and the
longshore transport of sand.

6. Waves are the primcipal cause of shoreline changes at Kailua Beach. Sta-
tistical distributions of wave charastaristics along the windward shore of
Dahu provide a basis for describing the wave climate at the shore in EKailua
Ray., Important wave characteristics affecting sand transport near the beach
ars height, peried, and direction of breskipg waves. Breaker height iIs signi-~
ficant in determining the quantity of sand in wotion, and the angle of the
breaking wave on the beach ig 2 major factor in determining longshore trans-
port direction and rate.

7. Deep-Water Waves, An examination of open ocesn wave statistics compiled
by the US Naval Weather Service Command for windward Hawall and published in
the Summary of Synoptic Meteorolegical Ohservationa {358MO) shows the ocecur-
rence of two distinct geasons, the summer season of May through September and
the winter season of October through April. For sach of these seasong, the
frequency. of ‘occurrence of monthly waves from a given height and directicn
class were averaged to yvield the statistics shown in Table C-L. These sta-
tistics represent average conditions based on 8 vears of synoptic ship obser-
vations, It is apparent from Table (-1 that the pradominant deepwater waves
are from the northeast and east generated by the prevallinmg rrads winds.
During the suwmrer and winter seasgons, the trade wimd waves occur sbout 85 per-
cent and 65 percent of the time, resvectively. While the statistice in Table
{~1 vepresent averzge sessons, in any particular sesson varistions can occur
due to the natural rendomness of metacrological conditions which results in
changes in wave sctivity which ultimately influences the lilttorsl fransport
at Kailua Beach.

8. Hearshore Wave Tramsformation. The deepwater waves approaching Kailua
Bav are transformed by wave refraction and shoaling, wave diffrasction, and
botton friction energy dissipation until they finally bresk on the baach.

For the HKeilus Beach Park srss, the asnalvsis of wave travnsfiormation is
complicated by pumercus shallow veef aress and the sheltering gffect of
Popois (Flat) Island. 1In order o determine breaking wave heights and angles
on the beach, & computer program is vsed o simultanecusly integrats the wave
tragsformation paramaters.

g, An snalveis of desepwater wave transformation shows that despwater wave
kedlghts of about 3 feet or grester zl1l vield about the same wave helght im-
mediately offshore of Kallua Beach Park of ashout 3 feet if no offshore coral
reaf is encountered by the incoming weve and less than 1 foot if the incoming
wave crosses one of the shallow reef f£lats., Figure C~Z shows the shallow
water versus deepwater wave anpgles for Kailus Beach Park.

10, Litrerxsl Tramspori. Littorsl trensport s deflned to be send wovenmant
parallel to the shoreline or cmshore-offghore. The wave-induced longshore
currents which wove sand st Ksilua Beach are most sensitive to changes in
breaker angle. Because Eailua Beach i{s allgned approximately perpendicular

to the prevailing northeasterly tfrade winds, swall shifes in the wind north or
gast can cause 180° shifte in the direction of longshore sand tramsport.
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During pericds of povtherly trade winds., the send moves towsrd Xzilua Beach
Park, and during periods of sssterly trade winds, the ssnd moves awvey from ths
park toward Espoho Point.

il. For the Ealius Beach Park area, the shoveline movement iz aggraveted by
the small volumeé storage capscity of the beach profile. The sand is caly zbout
12 fezet thick in the zopne of active liftoral wovement, and a relatively small
change in littoral transport csuses relatively large changes in the shoveline
movement. Thug. ssasonal variations of the shorsline movewent 5t Eailus Beach
Park tend fo be visusily proncunced.

L

i ?‘««?

. The influence of the beat lausching ramp at Kallusz Beach bas only 2 Jlecsl
gffect on the zhoreline adiacent &0 the vamp itself. The long term cumulative

erosion/accresion pattern would ococuy regardless of the ramp structurs as

swen in the 1966 and 1979 beschlines in Figure -1, when sand complately

coversd the ramp structure, and the 1949 and 1957 beschlines which sxhibit the
erosive axtent of the besch prior te the constructism of the ramp In 1562,

13, Thae fillet beach on the southeast {Laniksl) slde of the boat launching
vamp is esgentially sitabilized by the launching vamp structure which acts as
a groin for this small beach. Thie beach area is isolated from erosive wave
gction and will vemain ag loewng a5 the launching vamp remsine.

1%, ‘The ercsion~sccretion processes at Keilua Beach Park are one part of the
total dynawmic phenomena making up the Littoral cell known as Kallua Bsach,
ghzg& extends from Alsls Point on the south to Hapoho Point on the morth.

This complets littoral cell responds to sessonsl varistioms in wave direction
aré snergy ievels in 2 very complicated manner. If thie complete iittoral
cell o besch can be visualized asz being subdivided into a series of adicin-
ing erusion/accretion cells (FAC), then the most visually evident shoreline
changes would cccur a8t the end cellis. The shoreline in z cell adiszcent o
and dowvnstrean of an end EAC undergoing erosion, would remain relatively stable
until the upstresm EAC erodes to a shoreline position which causes significant
alignment changes to the general shoreline shape or ercdes te the point where
#o more evodible sediment meterial exists, Af this stage, the adiacent down~
styesn cell would exhibiy sigaificant shoreling srosion. Tor the Eailus
Beach littoral cell, the southernmost EAC, defined by the boar launching ramp
to a point 1,000 fset northwsrd of the rawp iz the end BAC., From the hiszro-
¢ic shoreline data this end erosion/aceretion cell containg sufficient sand
sforage Lo weather the appetite of the ssagonal ercsive littoral stresm. This
cell then provects all other downstvean oells and in a sense acte #35 a sacvi-
fiedal zand supply for the Kaneche-bound littoral stream. This concept plavs
an Iimportant reole in the development gnd znalvsis of erosion control wmeasures.
A lltrersl streaw will always atiespt to transport its saturated load of lit-
toral materisl; hemce, 1f artvificial shore protection structurss, whethey
sanibiting the actual sediment movement or reducing the bresking wave ensrgy
on the beach, ave bulls at one cell, then the adiscent downstream cell which
is nmot Likewise protectad would now become the end cell and will similariy
erode, Thus, the erosion problem has now shiftad from one cell to spnother and
once artificial shove protection has been started may require subsequent pro-
tection to 4ll EAC's in the lirtoral cell. Thes, special care must be exer-
cised In the Implementation of artificiszl shore protection measurss.



15. A computer simulation was used to combine the deep~ to shallow~water wave
transformation with the probabilistic variation of the seasonal deepwater wave
statistics in ovder to calculate the seasonal volumetric litteral transport.
The simulation model analyzed the shoreline movement {erosion/accretion) to
evaluate the results of each sessonal littoral transport.

16. Thirty yesrs of summer and winier sctivity and thelr strepdant influence
on the shoreline at ¥ailua Beach Park were simuelsted by the computer program.
Figure C~3 describses the simulsted shoreline movement during this peried of
time. During any arbitrary vear, the bar graph in figure -3 describes the
absolute movement of the shoreline while the dotted lime shows the cumulative
or "actual” position of the shoreline relative to the start position. The
historic data shows that for the 28-yesr pericd of available data, the shore-
iine has naturally moved about 160 te 180 fszet. The simulstion model also
predicts excursions of the shoreline from minimum to maximum extent of about
160 feet. In view of this correlstion, the analvsis supperts the conclusion
that the shoreline movement is a random process dictated 3y the seaszonal weath-
er conditions. ' :

17. Wotice from figure (-3 that while each individual seasonal shoreline move-
ment (erosion/accretion} is typically T10 to 20 feet/season and although isola~-
ted extreme seasons can produce much more shoreline movement, the cunulative
shoreline movement, which is what the populace notices, can vary much more than
the typical seascnal movement. For the simulation period described in figure
C~3, the long-term cumulative shoreline fluciuation was about 80 feet of
actual movement. Notice also that this cumulative shoreline movement takes
place over a much longer time-spsn than the sessonal variations. For the
30~year simulation period, this fluctsation of the shoreline from minimum to
maximum onshore-cffshore movement was approximately 1% vears. From the histo-
rical data shown I figure C-1, the last cycle wasz about 25 vears from minimum
to maxime onshore~offshore extant.

18. Typical rates of littoval transport were calculated by the computer model,
For the summer seasgon, the average rate of littoral tyanspert is toward the
aorthwest which prodeces erssion at Kailue Besch Park. The computer model
simulation indicates that the average summer seagopn erosion is about &, 300
cubic yvards with a wmaximum summer season erosion of 10,000 cubic yards. Simu-
lated data for the winter seagon shows that both accretion and erosicn sceuyy
during the winter womths. The average sccretion is shout 8,600 cubic vards
and the average erosion is about 4,300 cubic vards during the winter. The
maximym simulated accretion durinmg the winter season wag about 20,000 cubic
vards. While there ls & definite diffsrence in both the average and mavimunm
rates of socretion snd erosion during the summer and winter seasons, never-
theless the mean long-ters drift rate im about zero. Thus it can be inferred
and visually verified by figure C-3 that the erceive tendency dominates over
time, but the magnitude of the northwest-bound littorval drift is generally
smaller than the southeast-bound accveting littoral EXEnspoert.

1%. It is important not to interpret more relevance into the time~dependent
motion of the simulated shorveline than actually exists., The results shown in
figuve (-3 were obtained by viilizing a random model for the seasonal wave
activity based on the available data. The fluctuation of this remdon medel
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is essentially arhitrary, within defined sraristical bounds of 2 noermal or
Ganssian probability distribution. Thus the shorelline wovement in any par-
sicular season or vear cannot and should snet be directly aszsocisted to 2
specific historic year. Nevertheless, this simslstlion model is gquantita~-
tively indicative of the dynamic processes involved in shaping the beach at
Kailua Beach Park, rvather than 2 purely deterministic assessment of where the
beaachline was or will be located in say past or future vear.

MOST PROBABLE FUTURE

20. The Kailua Beach Park shoreline will continue to vespond to random fluc~
tuations in seasonal wave conditicns. Anslysis of historical shoreline posi-
rions and computer gimulation of the besch processes indicates that the most
prebable extreme excursicons of the shorelipne will be in the vrder of 160 to
200 feet, that is, from an extreme eroded comdition near the paved parking
lot to an extyreme accreted condition when the sand completely covers the
launch ramp structure. Because the long-term cumulative shoreline position
is dependent on random weather patterns however, it is emtirvely possible that
the ercsicn could exceed the historical and theoretical limit.

21. The weighted avevage drv beach area between eroded and accreted condi-
ticng of the 1,000~foot reach reguiring ervsion control will be about 75,000
square féet, However, the fluctuating shoreline will result in periods of
greatly reduced recreaticnal beach area. In addition, trees and other vege-
tation planted during accretion cycles will be lost when the cyelic trend
reverses gnd the shoreline ercdss.

DESIRED IMPROVEMENTS

22. Because of the recent severe erosion at Kazilua Beach Park and the loss
of trees and damage to the boat ramp, the City and County Department of Parks
and Recreation and the State Department of Tramsvortation have stated copcern
for the preseyvation of the besch and recreationsl resources. Desired fm-
proveménts include restorstion of the sand beach for recrsation use and a
permanent solution to the recvrring ervosiocn problem.

23. At a public workshop held on 29 Rovember 1877, local residents expressed
esncern about the loss of beach, trees, and the threst to the parking lot.

In addition, they stated the need to carefully evaluate the impsct of improve-
ments on existing water recreation activities in Kailua Bay. ¥ailus Beach
Park and the bdy sre heavily used by small besch-lasunched sailboats and wind-
surfers, as well as trailered boats using the boat ramp. Surfing sites are
iocatéd offshore of the park adiacent to Povols Island, and ¢the waters off-
shore of the park are used by persons swimming, snorkeling, and canoeing.

ibe ilecal residents were generally opposed fo any improvements that would
conflict, reduce, or restrict existing water recreation activities.

HEEDS AND PLANNING OBJECTIVES
24, With 80 percent of Hawaii's population but less than ten percent of the

land ayes, Oahe facss s crxitical potential shortaze of recrestionsl ssnd beach,
Cutdoor recreation plays an important role in the lives of Hawaii's psople,
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People whe go to the beach parks generally participate in variocus activities,
such as swimming, surfing, sunbathing, picnicking, sailinsg, and vwoelleyball.
The southeastern (windward) ccast of Gabu centered around ¥ailus has approxni-
mately 250 acres of existing and planmned beach parks, including the 3b-acre
Kailua Beach Park.

25, The quality of the beach at Kailua Beach Park is excelient, aud the
sand and small waves make it ideal for supbathing and swimming. The beach,
gentle waves, and prevailing trade winds alsc make it 2 popular area for
salling small beach-launched boats and windsurfers.

26. Beach park use surveys accomplished during this study indicate average
weekday and weekend use of the sandy beach area to be sbout 870 and 1,330
persons, respectively. Of these beach users, over %0 percent are swimmers
and sunbathers,.

27, Based on the foregoing, the needs for Kailua Beach Park are to malfatain
the maximum amount of dry sandy beach area as possible without serious ad-
verse effect to the existing park and water-related recreation activities.

28. Planning objectives for the Kailua Beach Park erosion comtrol project
have been developed based on a determination of the social, economic, and
environmental aspects of the project area, and the analysis of beach proc~
esses as well as environmental and human rescurces, the following planning
objectives were adopted to guide the formulation and evaluation of alterna-
tive project plans:

a, Provide improvements o restore and maintain the dry sandy beach area
for recreation and protection of park facilities.

b. Beach improvements should not result in sericus adverse impact o
existing water recreation activities at Kailua Beach Park or in Kailus Bay.

¢. Preserve and enhance the visual/aesthetic qualities of the park.

d. Beach improvements should be in sccord with the local residents
desires.
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SECTION D

PORMULATING & PLAN

FORMULATION AND EVALUATION CONCEPTS

1. Guidance. The formulation and evaluation of alterndtive plans have been
guided by the Water Resources Council’s Principles and Standards for Planning
Water and Related Land Resources (P&S). In additicn, the concepts and assess-
ment procedures of Section 122 of the River and Harbor Act of 1970 (PL 91-611)
and the National Fnvirommental Foliecy Act of 1969 (WEPA) have beén incorpora-
ted into the formulation/evaluation process. In accordance with the Water
Resources Council's and Corps of Engineers’ guidance policies, the priancipal
national objectives of water resources development, (1) environmental quality
(EQ) and (2) national economic development (NED), have been addressed.

2. Direction of Pormulation. This section of the report is directed toward
the development and analysis of alternative resource management systems cor
plans which address the planning objectives defined in the previous sectiom.
The initial step in the formulation process is the identification of a broad
range of technical and institutional mesdsure$s avallable to address the plan-
ning objectives. An effort has been made to include both nonstructural and
structural measures, as well as measures implementable by agencies or organi-
zations other than the Corps of Engineers.

3. Following a preliminary screening of these measures for their applicabil-~
ity to the problems and the extent to which they meet the planning objectives,
the range of applicable management measures is reduced. The remaining meas-
ures which are to be pursued further are then developed singly or in combina~
tion with other measures to create management plans, each of which satisfy
some or all of the planning objectives and to varying degrees. The formula-
tion of alternative plans of improvement was guided by the following techni-
cal, economic, and environmental criteria. '

4, Technical Criteria. The alternative plang of improvement should provide
engineeringly sound beach erosion control to meet the design criteria and
project objectives.

5. Economic Criteria.

a. The plans should be sconomically sound, the benefit-to~cost ratio
should be at least unity, and the net benefits, as far as practicable, should
be maximized.

b. The cost for alternative plans of improvement are based on prelimi-~
nary layouts and estimates of quantities, and January 18978 wit prices. The
benefits and costs are expressed in comparable guantitative economic terms to
the fullest extent possible. Annual costs are based on a 530-year amortiza-
tion period and s 6-5/8 percent intevest vate. The annual charges Include
maintenance cost.
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5, Environmental Criteria.

a. Minimize the physical destruction of marine vesources inm the project
area. .

b. Minimize long-term disturbances to the physical enviromment {(e.g.,
water circulation, water quality, and sediment transport) which mav have sec—
ondary impacts on the living resources that inhabit the project area,

7. The following gemeral comcepts were also used to guide the formulation,
assessment, and evaluation of alternative plans:

a. Both adverse and beneficial impscts of alternative plans should ke
identified and messured, and the beneficial or adversse contributious of each
plan evaluated:

b. The plans should be developed in order to minimize conflicts, maxi-
mize compatibility, and insure completeness;

c. The desires of local interests should be given full consideration;
and

d. The plans should be evaluated with respect to their acceptability,

certainty, completeness, effectivaness, eflficiency, eguity, beneflit-cost
ratioc, and reversibility.

IDENTIFICATION OF MANAGEMENT MEASURES

NONSTRUCTURAL MEASURES

8. HNo sction - The "Without Comdition”. Although "no action” is not truly
a management measure, it is being discussed upnder the nonstructural category
as a management option for Kailua Beach Park. "No action”™ is interpreted for
the purposes of this report as "no action by anyone,” or leaving the situa-
tion unchanged.

9. Under this option, the southeastern shoreline of the park will continue
to wmderge fluctuations in width. During the erosion phase of the erosiop—
accretlon cycle, park lands would be lost including possibly park facilities
such as the beat ramp and parking lot. It is not poesible to accurately pre-
diet the future configurations of the shoreline, ov maximum evosion Llimits,
The estimatad excursion of the shoreline berween ercsion and accretion is
shown on Figure D~1. Based on historical trends and theoretical analysis,
the shoreline could be expected to fluctuate by as much as 200 feet berween _
erosion and accretion phases of the cyclic beach movement. However, bercause
the estimated beach excursion is completely dependent on random changes in
metecrologlcal conditions, it would not be at all unreasonable for these esti-
mated iimits to be sxceeded,
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10. Shoreline Management or Setback. Shoreline management at Kailua Beach
Park would involve planning for shoreline uses which are compatible with the
riske of shoreline erosion. Open space park use is considered eompatible
with such recognized risks. Shoreline manhagement would establish a setback
zone in which no damageable structure or park faeility would be comstructed
near the eroding shoreline. Management and gsetback would not abate the ero-
sion, but would prevent loss of park facilities and structures, much as flood
plain management reduces flood damages by controlling the types of develop—
ment within flood plains.

11. Shoreline management could be implemented by local agencies, primarily

the City and County of Honolulu, and could be implemented in conjunction with
any structural measures. At Kailuz Beach Park, existing facilities located
close to the fluctuating shoreline, such as the parking area near the boat ramp,
may be damaged or lost unless relocated inland. Park lands would continue to
be lost during the erosion cycle, reducing the gize of a major recreational
white sand beach. Conversely, sand would be deposited during the accretion
phase of the cycle, providing additional beach area to the park.

STRUCTURAL MEASURES

17. Shoreline Revetment. The construction of a revetment is the most direct
method of protecting a shoreline from continued erosion. It would be con-
structed adjacent and parallel to the eroding shore to separate land from
water. Although there are many types of revetments and many kinds of mate-
rials available for their construction, a rock riprap revetment would be the
most practical and feasible type bassed on cost, ease of construction, avail-
ability of materials, durability, and maintenance.

13. Croins/Groin Systems. A greoin is a shore protection structure designed
to build a protective beach or to retard erosion of an existing or restored
beach by trapping beach material in the nearshore zone. Groins ave usually
perpendicular to the shore and extend from a point landward of predicted
shoreline recession into the water far enough to accomplish their purpose.

14. Croins are narrow and vary in length from less than 100 feet to several
hundred feet. Depending on their specific purpose, groins can be classified
as permeable or impermeable, high or low, long or short, and fixed or adjust-
able. In Hawaii, groins have normally been constructed of rock materilals,
but other material such as concrete, steel, or timber may be used, A series
of groins acting together to protect a long section of shorelipe is called a
groin system or groin field.

15. Offshore Breskwater. An offshore breakwater is a structure designed to
protect an area from wave action. They are usually comsirvucted to intercept
the movement of littoral material by dissipating the wave forces that would
normally move it. In the same manner, an offshore breskwater can provide
shoreline protection by dissipating wave energy that would normally strike
the shore and cause erosion. Offshore breakwaters may be dbuilt as low pro-
file structures, or to a height sufficient to prevent overtopping under de-
sign wave conditions, depending on the degree of protection desired. They
can be continuous for long distances or segmented with passages between them
to allow exchange of water and are generally of rubblemound construction,
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16. Protective Beach. A protective beach, created by placing clean beach
sand along the shore, would dissipate wave energy impinging on the shoreline
and protect the backshore area from erosion. The beach f1ll would function
as a shore protection structure as well as serve as a recyeation area. Since
it extends beyond the existing shoreline, it continues to be subject to ero-
sion, Subsequently, pericdic nourishment would he required to replace sand
losses and to maintailn an acceptable beach width.

PRELIMINARY SCREENING OF APPLICABLE MANAGEMENT MEASURES

OBJECTIVES OF SCREENING PROCESS

17. The conceptual plans presentad above vequire preliminary analveis to
screen out all but the most feasible alternatives for detailed analysis,
The criteria for evaluation of plans involves the consideration of the
following items:

a. Technical soundness and effectivensss of the plang.

b. Potential negative environmental impacts of the plans.

c. Bupport for the plans by the local public and local goverament.

d. The economics of the plans - henefits versus costs and net benefits,

Clearly each of the above items are related to the plamnning objectives pre-
sented in section C.

SCREENING ANALYSIS

18, "No Action” Plan. The "uo action” or “do nothing” alternative has not

been congidered an acceptable course of action. In addition to lozs of pub-
lic beach park land, potential loss of park facilities may cecur during the
ercsion phases of tha erosion-acererion cvele. For these reasons, the re—
quest for some type of action on the erosion problem has been made by the
State of Hawali and the City and County of Henolulu.

19. Shoreline Management Plan. Shoreline managenent in varving degrees may
be dimplemented by the Clty and County of Honolulu at any time. The estab-
lishment of a setback area would be based on the historical limits of shore-
line recession, and all future structures would he built inlend of the ger-
back line. The setback zone would act as a buffer area where recreation
activities could continue to fake place, although 1t is understood that those
lands would be subject to cyclical erosion. In addition, all existing park
facilities located within thie zone would be reloecated inland.

20. BRevetment Plan. Of the structural measures considerad, reverments were
eliminated from further consideration primarily because of the varied recrea-
tional use of the beach and visual/aesthetic aspects. The revetment is
ezgentially a rock wall parallel to the shere and may interfere with shore-
line access to the sandy beach., The revetment may alse discourage the




accumulation of sand fronting the structure. ¥or this reason a revetment
is generally used for shoxe protecticn of structures rather than beach
erosion control.

21. Croins with Protective Beach FPlan. Groins may simplistically be com~
pared to rock walls perpendicular to the shore. A properiy designed groin
system would effectively control shore erosion and promete the accumulation
of sand along the shove. However, because of the nature of the beach
processes at Kailua, it is likely that the beach adjacent to the end groin
would become the end cell as discussed in paragraph C-13. If groins were
wsged te stabilize the beach between the bost ramp and Kaelepulu Stream,
the beach park fronting the pavilion would in all likelihood be subiect

to the same dramatic erceion and accretion as the heach near the boat rawmp
is now. Since this would in essence be trading ome problem for another,

no benefits would result unless groins were used Lo gtabilize the entire
beach park. If this were done, the problem would shift to the beach front-
ing private residences adjacent to the beach park with possible serious
impact to homes bulli near the shore. For these reasons, the use of groins
is not considered a feasible alternative for erosion control at Kallua
Beach Park.

27. (Offghore Breakwater Plan. The offshore breskwater shares some of the
visual/sesthetic disadvantages of both revetments and groins. It would also
inrerfere with recreational water activities such as power boating, windsurf-
ing, and sailing. Engineering design elements of an offshore breakwater at
Kailua Beach Park are complex and there is some doubt as to the effectiveness
of this alternative in stabilizing the shoreline. in addirion, the offshore
breskwater would shift the problem to the adjacent unprotected beach similarly
to the effect of groins as discussed in the previcus paragraph. For these
reasons, the offshore breskwater plan was eliminated from additional con~
sideration.

23, Protective Beach Plan. A protective beach continues to be the most
natural and cne of tne most effective ways of protecting the shoreline.
Beach restoration with periodic mourishment to maintain an esztabliished beach
width represents a measure which is compatible with the exlsting natural,
vigual, and cultural setting of the park. An important consideration, how-
ever, is the probable comwmitment of large quantities of clean, natural
beach sand over the 1ife of the project.

24 . Alternative Sand Scurces. Important considerations in the protective
heach altarnative are the availsbility and cost of sultable sand., The
plan requires a large initial guantity of clean, natural beach sand and
periocdic nourishment over the iife of the project. Two basle sourceg exist
for beach replenishment: (1) commercial sand at Mokuleia, and (2) offshore
gand from deposits in Kailua Bay (see Flgure -3 for locations).

25 The commercial sand source at Mekuleia is readily available but is
priced at approximately $23 per cubic yard, An offshore reconnaissance sur~
vey has revealed two potential sand source areas in Kailua Bay. At the pres-
ent time, commercial offshore sand mining within 1,000 feet of the shereline
or in water depths of less than 30 feet is prohibited by State law (Hawaii
Reviced Statutes Section 205.33). The survey indicates that there is
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sufficient sand in deposit #1 located outside the watrer depth and distance
restrictions to warrant consideration. The cost of mining this deposit and
pumping it to Kailua Beach Park is approximately $12 per cubic vard, A
draft amendment (Bill RI6) to the State Offghore Mining Law has been intro-
duced into the legislature which will allow Goverament agencies to mine off-
shore sand deposits in depths shallower than 30 feetr and less than 1,000
feet offshore for the purpose of heach replenishment., This would further
reduce the cost of the offshore sand since mining could be dopme closer to
shore, thus reducing the pumping costs.

DEVELOPMENT OF ALTERNATIVE PLANS

26, Pased on the screening and analysis and initial coordination efforts,
the following alternative plans have been developed to provide a long-term
method of protécting the shoreline and recreational resources of Kailua Beach
Park.

PLAN 1 - SHORELINE MANAGEMENT

27. As described earlier, this alternative could be implemented by local
agencies, primarily the City and County of Honolulu, and could be used in
conjunction with other construction measures, AL Kailua Beach Park, imple-
mentation of this measure would require re-evaluation and restructuring of
the park master plan. Since the shore erosion would not be reduced, existing
facilities located close to the shoreline way be damaged or lost unless re-—
located inland., The establishment of a sethack area ds difficult due to the
uncertainties associated with 2gtimating the future configuration or width
of the dynamic Kailua Beach shoreline. A reasonshle setback line would be
slightly landward of the estimated shoreline during a typical eroded condi-~
tion as shown by Figure D~1,

28, During the ercsion phase of the evogion—accretion cyele, park land would
be reduced with losses of the recreational white =and beach. In addition,
the limits of erosion may progress past the setback line. For these reasons ,
implementation of a shoreline setback ares as the sole plan alternative may
not be feasible or acceptable to agencies or persons most concerned about
protecting existing recreational facilifdiss, Tt remains, however, a poten-
tially viable neustructural plan, implementable by agencies other than the
Corps of Engineers, and is presented in the summary evaluation tables and
assessments for comparative purpeses and consideration by the public, Since
the plan does not fulfill the primary project planning objective of main-
taining the sand beach, quantitative costs and benefirs were not developed,
although a statement of the types of costs to be incurred by the implementing
agency are oublined,

PLAN 2 - PROTECTIVE BEACH
2%. This plan provides for the construction of a protective beach along a

1,000-foot~long reach of park shoreline (Figure D~2). The beach berm would
be restored to a 150-foot width adjacent to the existing launch ramp and
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would taper to the existing shoreline 1,000 feet to the northwest. The
average dry beach area in the restored reach would increase to 95,000 square
feet from the existing long~term average area of 75,000 square feet. In
addition, periedic nourishment would eliminats the severs short~term evcsion
which has occurred in the past. The restored beach would have a berm eleva-
tion of about +5 feet above MLLW, and would have a foreshore slope of sbout
1 vertical to 15 horizontal.

30. Assuming that the shoreline erssion continues as it has in the past,
sand volumes in the amount of 25,000 cubic vards would be reguired every 5
years to nourish the beach and maintain 4t at its increased width.

31. In accordance with the vrovisions of the Section 103 autherity, to be
eligible for a Federal share of up to 70 percent of the total project cost,
exclugsive of land costs, up to the $1 miilion Federal share limitatiom,
certain conditions must be met to the satisfactien of the Chief of Engineers.
These conditions, specified below, must be maintained by local interests

for continued Federal cost sharing for periodic sand nourishment, subject

to the 51 million Federal share Ilimitation in accordance with the findings.
of this report.

a. The land must be publicly owned.

b. The park must include 3 zone extending landward from the mean low
water line which excludes all permanent human habitation, including summer
residences, but nof Including the residences of park administrative and
maintenance persomnel.

c. The park must include a beach suitable for recreationszl use.

d. The park musi provide for preservation, conservation, and develop~-
ment of the natuval resocurces of the environment. In zccordance with
the overall mission or purpeose of the park, the areas must be developed,
operated, and maintained In 2 manpey which preserves the desirvable features
and the natural rescurces of the locale,

e. The park or conservabion ares must extend landward a sufficient
distance to include protective dunes, bluffs, ov otheyr natursl Ffeatures
such as swamps or low-lying areas, all of which must absorb and dissipate
wave energy and flocoding effects of storm tides.

£. Areas must provide essentially full park facilities for appropriate
public use, In the case of recreational beach parks intended for mass
usage, full park facilities must include adequate sccess and bathhouse,
comfort, parking, and vecrsatienal facilitdes to insure realization of
anticipated rvecreational benefits.

32. As discussed in the following paragraphs, conditiens "a" through "g"
either have been or will be met following construction of beach restoration
improvements.

a. The land within the project limits is public beach park, owned and
operated by the City and County of Honolulu.
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b. The park area landward of the beach is 200 teo 300 feet wide. There
ig no permanent human habltation within this area.

¢. Restoration and maintenance of a recreational beach is a project
planning objective. The proposed beach would provide increased opportunity
for swimming, sunbathing, and other beach related activities.

d. The park contributes to preservation and conservation of the natural

cogstal environment, The proposed protective besch would preserve the
desirable natural features of the shoreline,

e. A protective beach, together with the existing park land, will provide
sufficient aves for the absorption and dissipation of wave energy and flooding

effects of storm tides.

f. Existing park facilities include a sheltered pavilion, restrooms,
showers, picnic tables, cooking facilitfies, a food concession, and parking.

33. Based upon the above existing and assured future conditions, the 70
percent Federal, 30 percent non—Federal apportionment of project costs 1s
considered appropriate for implementation of the project.

34, Table D-1 presents a summary of the costs and benefits associated with
the protective beach plan. All prices are in 1978 dollars.

Table D~1, COST AND BENEFIT SUMMARY

Commercial Sand Offshore Sand

Nourishment Costséj
Federal | 51,000,000/ $945,000
Hen~Federal 1,480,000 ___ 405,000
FOTAL 52,480,000 $1,350,000
Average Annual ﬁastsgj 8171000 523,000
Average Annual Benefitséf $111,000 $111,000
Benafir~Cost Ratio 0.6 1.2

1/ The nourishment cests are the sum of the cost of periodic nourishment at
Beyear intervals for s 30~year project Life ($710,000 each nourishment

using commercial sand, and $385,000 each nourishment using offshore sand)

discounted to a base vear of 1980 at 6-5/8%.
2/ Federal cost subject to the statutory Federal liadtation of $1 million.

3/ At 6~5/8% for a 50-year project life.

4/ Based on a 20,000 square foot average increasse in sandy beach arvea.



ASSESSMENT AND EVALUATION

35, The economic, sccial, and environmental effects of the two alterns-

tive plans have been assegsed and evaluated, and a summarization of these
evaluations is presented in Table D-2, System of Accounts and Summary Compar-
ison of Alternative Plans. This table displays the significant contributions,
heneficial and adverse effects, and the extent to which variecus planning ob-
jectives and evaluation criteria are met by each plan. The table will be
revised and refined when comments on the plans are received during the review
of the project documents and during the public meeting. A final plan selec~
tion will follow consideration of 21l public input and will be documented in
the final repert and final environmental statement.

36, Implementation of the protective beach plan will be subject to compliance
with the vequirements of Section 404 of the Federal Water Pollutien Contrel
Act of 1972. Sand placement along the shore Iz included within the defini-
tion of "discharge of fill material"” within the navigable waters of the
United States. The public meeting will provide the public with the oppor—
tunity to comment on Section 404 evaluation matters as well as project
formulation aspects.

37. Additional sections of this report to be completed after the public meet-
ing are:

The Selected Plan

Economies of the Selected Plan
Plan Implementation, Conclusions, and Recommendations
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TABLEE D-Z

BUMMARY OF COMPARISON OF ALTERNATIVE FLANS AHD SYSTEM OF ACCOUNTS

A, PLAN DESCRIPTION

B, BIGRIFICANT IMPACYS

i.

3,

ECONOMIC
a&. BENEFIT

ERVIRONMENTAL
4., MARINE ENVIRORMENT

5. TERRESTRIAL ENVIRONMENT

¢, WATER QUALITY

4. FISH AND WILDLIFE

e, NATURAL. RESOURCES

PLAN 1
SHORELINE MANAGEMENT/SETBACK

ESTABLISHMENT OF & SETBACK LINE
BABED ON THE ESTIMATED LIMIT OF
SHORELINE RECESSION DURING ERO-
SIOR PERIODS, FUTURE PARK FAC-
ILITIES/DEVELOPMENT WOULD BE
LANDWARL OF THE SETBACK LINE,

HO SIGNIFICANT BOOBROMIC €0ST
GROBENEFIT, BEACH AREA WOULD
CONTINUE TO FLUCTUAZE.

NG CHABGE FROM EXISTIHG
CONDITION

CONTINUED PLEUCTUATION OF LAND
AREA IN PARK.

HO CHANGE

CONTINUED FLUCTUATIONS oOF
MARINE/TERRESTRIAL WABITAT,

f. HISTORIC/CULTURAL RESOURCES NO IMPACT

SOCIAL

&, BEALTH, SAFETY, COMMUNITY WO CHANGE PROM ENTSTING CONDYI-

WELL~ BETHG

b,  RECREATIONAL OPPORTUNTIES

¢, ARSTHETIC VALUES

TIOHS

CORTINUED FLUCTUATIONS IN RE-
CREATIONAL BEACH ARESA, DURIHG
ERGSION PERIGDS DHY SANDY BEHACH
AREA OF PARK REDUCED BY ABOUY
10%

ERODED APPEARANCE WOULD CONTINUE
INTERMITTENTLY.,

FLAR 2
FROTECTIVE BRACH

COHSTRUCTION OF & 1,000-F007-
LORG PROTBCTIVE BEACH, REQUIRING
APPROXTMATELY PERIODIC NOURTSH-
HENT OF ABOUT 25,000 CY¥ OF S4KD
EVERY 5 YEARS.

STABILIZES SHURRLINE AND PROVIDES
RECHEATIONAL BEEWEFLYS S350CYATED
WITH AFPPROXYMATELY 20,000 S0banz
FEEY OF DRY BRACH ANBS (3EE fT8w
Ja¥.

APPROXIMATELY | ACRE OF MZARSBORE
AREA COVERED BY RESTORED BEACH.

FROTECTS AND MAINTAING BACKSHORE
AREA , AND CREATES APPRONIMATELY
0.5 4CRES OF TERRRSTRIAYL HARITAT,

TEMPFORARY TURBIDITY DURIEG CONH-
STRUCTION, O LONG-TERM CHANGES.

RO THPACT 70 THREATENED OR ENDAN-
GERED SPECIES COR THEIR HABITAT.

COMEEITS APPRONIMATELY 250,000 CY
OF SAND OVER THE LIFE OF THE FRO-
JECT,

HO IMPACT
PROMOTES WELL-HEITHG THROUGH
BECREATION

RESTORES AND MAINTAING RECEIRATIONAL
BEACH AREA,

RESTORES AND HMAINTAINE HATHRAL
SHORELINE APPEARANCE,



0, PLAW EVALUATION

i,

CONIRIBUTIONS TO PLAMILNG

ORIECTIVES
&, HRESTORE AND MAINTAILE
BEACH

b, BO ADVERSE IMPACTS

¢, PRESERVE/ENHANCE PARK
AESTHETECS

&. MEET COMMUNIYTY DESIRES

RELSTIOHSHIF TO HATIOHAL

ACCOWES
5. BATIDNAL ECONCHIC DEVELOP-
MENT

AVERAGE ANHUAL BENEFITE
AYERAGE ANHUAL COST13
HBT ANNUAL AENEFITE
BfL RATIO

5, ENVIROEMENTAL GUALITY

o, SOCIAL WELL-BEING

4, BEGIOHAL DEVELOPHMERT

L SEGHE

1A
EPTARILETY

TO_EVALUATION

b, CEETAINTY

COMPLETERESS

SIBILITY

&,
IMPLENENTATION
BESPONITRILITY

PLAH I

SHORELINE MAMAGEMENT/SETRACK

CYCLIC BEOSIDN/ACCRETION WOULD
CONTEIHUE , PARE IMPROVEMENTS

34 KB EHLAKD 0OF SETBACK
LINE WOULD BE SUBIECTY 10 BAM-
AGE SHOULD FUTURE EROSIOH
FECEED ESTIMATER LIMITS,

NG DHANGE 1D EXISTING CYDLICAL
EROSTONSACCRETION,

CONTIRUEDR FLUCTUATION OF RE-
CREATIORAL BEACH ARER AMD
PERIODIC INCONVERYERCE POR

WATER RECREATION ACTIVITIES

SHCH AS BEACH LAUNCHED 3AYL BOATS.

MO CHARGE , PENIODIC ERDDED
APPEARANCE WOULD CONTINUE,

PLAN 2
PROTECTIVE BEACH

WOULD MAINTAIN WIDE RECREATIONAL
BEACH AND PROTECT BACKSHORE AREA
AND PARE IMPROVENENTS , AEQUIRED
ING PERIODE OF PROLONGED
EROSION,

RESTORES AR MAIWTAING BECREEATION-
A% BEACH, SOME VARIABILITY OF
BRACH WIDTH WOULD STILL OCCUR BUY
PARE FACILITIES WOULD BE PROTECTED.

HO DEPACT.

ENRABCES JHORELINE BY WIDERING
BEACH AND ELYMINATING ERODED
APPEARANCE,

TOORE COMPLETED FOLLOWING COCRDINATION OF DRAFT REPORY AND PUBLIC

MEETENG

k]

L

HO BIOHIFLCANT HFFRECTY

B TTEM 3.3 0N THIS

COMMERCIAL BAND GFFSHORE SAND

5131,0060 4111500

§171,000 § 93,000
3 $ 18,006
6.6 1,2

¥ OITEM 3.2 ON THIS TAHLE

TABLE

SAME AS PLAE 1.

o0 ¥R COMPLETED FOLLOWING CODRDINATION AND HEVIER OF DRAFY REFORT

AMD PUBLIC MEETING

L0k

COMPLETE

CITY AND COUNTY OF BOROLULY

HIGH
COHMFPLETE

COMMERCIAL BAND - LOW
OFFSHORE SAND -« HIGH

REYVERSIBLE
CORPS OF BNGINEERS, STAYE OF

HAWATE, AND CITY AWD COUMTY OF
HONOLULY,



APPENDIX A

BENEFIT ANALYSIS
METHODOLOGY

1. The eceonomic feasibility of the proposed ilmprovements was deter-
mined by comparing the equivalent average annual charges (interest,
amortization, and operation and maintenance costs) to an estimate of

the equivaient average annual benefits resulting from the project.

The average annual benefits should equal or exceed the annual costs for

Federal Government participation.

2, The benefits and costs accruing at different points in time_over
the project life are converted to equivalent annual amounts using the
Federal interest rate established by the U.S. Water Resources Council.
This discount rate is 6-6/8 percent for fiscal year 1978. The average
annual benefits and costs are then compared as a basis for economic

feasibility.

3. A number of economic and physical factors, such as physical depre-
ciation, obsolescence, changing requirements for project services, and
inaccuracies in making long-term projectiong, limit the economic life of
the project. Federal policy establishes a life of 50 years for the

purpose of analyzing this typé of project.

4,  The development of project costs and benefits follows standard
Corps of Engineers practice. The value of all goods and services used

in the project is estimated on the cost side. Project benefits result

Al



from increases in recreational beach use. Specifically, benefits are
the difference in recreation beach use activity between conditions with

and without the project.
BENEFITS
GENERAL

5, The island of Qahu_has 65,7 linear miles of sandy beach totaling
442 acres of dry sand beach area. At present, there are ogly 164 acres
of dry sand beach in public parks. Using the Corps of Engineers criteria
of a minimum of 75 square feet of beach per user, the maximum capacity
of the beaéﬁes within the present park system would be about 95,000 at
peak use. The.lateﬁt'gtate Comprehensive Outdoor Recreation Plan,
(SCORP 1976) showed 161,000 beach users based on recreation activity at
peak-use time, a clear indication of gvercrowding., With the population
expected to double over the next 50 years {OBERS-E projections and
Hawaii Water Resources Regional Study (HWRRS) population projection,
1975, Series E~Z base), this overcrowding during peak~uge periods is

expected to continue into the forseeable future.
SUMMARY

6. Benefits result from greater beach use activity with a project than
without one. Beach use activity is mweasured in beach visits per year.
& value of $1.20 per visit is used in the analysis. Estimates of

benefits creditable to the alternative plans of maintaining a beach by



nourishment are based on the following general
assumptions. The ratio of annual beach visits to average beach area at
the project site will be the same with a project as for the adjacent
unaffected beach area. Without a project, this ratio is about 50 per-
cent less, Under natural conditions of erosion and accretion, the
relatively unstable project gite beach tends to be less desirable for
beach recreation, especially under severely eroded cenditions. With a
stabilized project beach of larger average size, both the aesthetic
quality and the physical capacity are enhanced. These assumptions are
based largely on beach use survey counts conducted as a part of this
study. The asverage beach size for the proposed protective beach is
95,000 square feet of dry sand area. Average beach size without a
project is 75,000 square feet, with fluctuation from zero to about
100,000 square feet. Beach visitation will increase over time with or
without a project, as a reflection of population growth for the different

areas from which the users coma.

EXISTING BEACH-USE DATA

7. The beach area within the project limits extends about 1,000 feet
along the park’s shore, has an average dry beach width of about 75 feet
(75,000 square feet), and can accommodate approximately 1,000 people at
peak use based on the Corps' guideline of 75 square feet per person.
The proposed beach nourishment alternative would provide a stabilized
dry beach area of 95,000 square feet, with a park use capacity of 1,270

people,



g, Recert survey counts reveazled little beach use within the preject

srea because of the deteriorated condition of the beach. Between about
1972 and 1977 the beach eroded and shifted shoreward. It recently
‘Hovember 1977) extended from & steep embankment created by erssien

Leaving a 33,000~square-foot dry beach area. The estimated number of users

the existing beach is based on data from surveys of Kellua Reach use

# ‘!,

nade during a summer month and 2 winter month., One survey was completed
i Dctober 1975 and the other im July 1977, Both weekday and weekend
day counts were used to estimate armual beach users as presented Iin
Table A-1. Tncluded in this table also are annual bsach users of the
67,000-8quare~foot beach adjacent to the project site, not affected by
erosion. Beach ysers are swimmers, sunbathsrs, filshermen, pienickers,

and spectators or sightseers.
PROJECTED BEACH VISITATION

4, Estimates of projected beach visitsation were based on the muber of
vigits that the residential population of Oshu will wske to Eailua Beach
under normal weathey conditions during weskdays and weekend days.
Population projections from the Hawali Water Resources Study 1975
(Saries E~2) by hydrographic areas are presented in Table A-Z. BHydro-
sraphic areas are identified by the County corresponding Judicial
District, Prolections for year 2030 were computed using the same rais
of growth from 2010 te 2020. It should be noted that the population
srojection for Koolaupoku Judicial District, in which Kailua Beach is

iccated, shows 183 percent increase for the 50-year pericd beginning

1684,
Aedy



TABLE A~1.  CURRENT ANNUAL BEACH VISITS
Average Average Day  Number Estimated Annual
Location Seasen Day Attendance of Days Beach Vigits
Project Sunmer  Weekday 62 70 4,340
Site Beach Weekend day 277 28 7,756
(33,000 sf) Winter Weakday 45 181 8,595
Weekend day 130 76 9,880
Estimated Total Annual Visits 3C,S7l
Rounded 31,000
Ratio of Annual Visits to Square. -
Feet of Beach Area = ,9
Adjacent Sunmer Weekday 211 70 © 14,770
Beach Weekend day 524 28 14,672
(67,000 gf) Winter Weekday 152 191 29,032
Weekend day 436 76 33,136
Estimated Total Annual Visits 91,610
Rounded 92,000
Ratio of Annual Visits te Square
Feet of Beach Area = 1,4
TABLE A-2.  QAHU POPULATION PROJECTION BY HYDROGRAPHIC AREAS

Hydrographic Arsas
by Corresponding
Judicial District

Tdentification

Projected Population

1976 Y 1980 2/

Koolauloa
Koolaupoku
Honelulu
Ewa

Waianae

Wailuva-Wahiawa

TOTAL CAHU

1/ Provisional estimate of
of Economic Development

made 1in 1975,

12,906 11,400
103,100 107,200
356,000 364,300
167,300 190,800

27,300 27,300

51,900 48,700
718,500 749,500

A-5

2000

13,400
146,600
449,600
340,700

35,300

53,800

1,039,400

2020

18,400
234,400
495,600
556,500

63,900

67,200

1,436,000

Percent

Increass

19802030

2030 (%)

22,000 93%
363,000 183%
509,000 40%
707,000 270%
94,000 230%
76,000 567%
1,707,000 1287

Judicial Districts by the Hawaii State Department
{Oct 1977) rounded %o the nearvest 100.

2/ Figures may be lower than 1976 estimates because the 1980 projection was



10, Origin of beach users was estimated for Kailua Beach in the 1977
survey. The survey indicated that about 77 percent of visitors are Oahu
reéi&ants and the reméining 23 percent are visitors to the island. The
results of the survey, 3,542 visitors to Kailua Beach for weekday plus
weekend day, are shown in Table A-3 with a percent distribution. Of the
77 parcenﬁ Oahu visitors to Kailus Beach about 96 percent originate from
the Koolaupoku and Homolulu Judicial Districts. Kallua is located in
the Koolaupoku Judicial District. The results of the survey, 2,731 Oahu
visitors to Kailua Beach, for weekdays plus weekend days, are shown in
Table A-4,

TABLE A~4. ORIGIN OF ALL USERS OF KAILUA BEACH

Weekday Weekend Day Percent
Origin Count Count Total Distribution
Oahuy | 1,363 1,363 2,731 77%
Gther 403 408 811 23%
TOTAL 1,766 1,766 3,542 100%

TABLE A-4, ORIGIN OF QAU USERS OF KATLUA BEACH

' Weealkday Weekend Day Total Parcent
Origin Count Count Count Bistfibutiaﬁ

Koolauloa 7 -1 8 0.3%
Koolaupoku 1,208 1,019 2,127 77.9%
Kailua &/ (652 (637) (1,289) -
Honolulu 213 302 515 i8.8%
Ewa a5 &2 77 2.8%
Walanae ¢ 4 2 .12
Wailua-Wahiawa 0 2 Z G.1%

TOTAL 1,363 1,368 2,731 100.0%

1/ Kailua statistics are included in Koolaupcku total, but are also shown
separately as additional information.

A~



11. Annual visits under normal weather conditions with a project are
expected to conform to the use density of the adjacent beach in Kailua
Bay Beach Park, which has.nct beéﬁ aﬁiacte@ by eraéie@;;;ihe adjacent |
beach has a dry beach area of about 67,000 square feet with an egtimated
92,000 annuel visits. With an improved beach at the project site, base
year beach use is based on annual use density of 1.4 annual visits per
square foot Table A-1). The number of aonual visitors will increase by
about 2.45 times by the end of the 50-year project life, as computed in
Table A-5. Computations include data from Table A-3, Table A~4, and -
Table A-2. It is not surprising that of the Oahu visitors (Table £=3)
coming to Kailua Beach, a majority (77.9% - Table A~4) originate from
Koolaupoku Judicial District. That District's population will more than
double (an increase of 183 percent) by the end of the 50-year preject
1ife. Also, it is reasonable to assume that as total population of
Oahu increases, especially in the Honolulu Judicial District, demand
for use of any other beach on Oahu that is already averérowded.will
make Kailua Beach a more attractive place to visit. The demand for
beach recreation by tourists will contribute to this effect. Current
studies by the Office of Tourism, Department ef Planning and Economic
bevelopment, State of Hawaii, indicate that the number of tourists in
Hawaii will double within the next ten vears. The study dees not go

beyvond ten years.

12. The proposed protective beach plan would reduce the losg of beach
and provide a stable buffer to protect the park land area. The increased

dry sand beach area would allow additional space for beach users and

A7



TABLE A-5, COMPUTED FACTOR FOR ANNUAL BEACH VISITS IN 2030

Percent of Percent of Factor Change Factor Change
. Oahu Beach / To?ai Beach ;in Population 3/ in-Fmpulation
Origin - Visitors - Visiters ~— 1980-2030 <= 19802030

¥Yoolaulos - .3 0023 1.93 (2,10} L0044 ,0048)
Koolaupoku 77.9 .5998 2.83 (2.57) 1.6974 (1.5149)
Honclulu 18.8 L1448 1.40 (1.44) L2027 { (2085}
Ewa - 2.8 L0215 3.70 {3.60} L0796 (L0774)
Walanae 0.1 . 0008 3.30 (3.45) L0028 ( .0027)
Wailua~Wahiawa 0.1 . 0008 L.56 {1,293 L0012 {001,
Other s .2300¢ 2.00 (2,00} L4600 (L 4600)

i

FACTOR TOTAL 2.447% (2,2960)

ROUNDED

i

2,45  {2.30)

1/ Data from Table A-4.

2/ Computation Example 0.3% (Table A-4) x 77% (Table A-3) = ,0023.

3/ Data from Table A~2 (Data in parenthesis and based on the County of
Honolulu General Plan - for comparison purposes cnliy).

plenickers. The plan will provide an average dry beach ares of 95,000

square feet, with pericdic nourishment as erosion takes place. The

average annudl vigits to the improved beach were based on having the

same annual use demsity as the adjscent beach, or 1.4 anpual visits per

square foot (Table A<1l) im the base vear, with annusl visitation growing

6 2,45 times the 1980 usage by 2030. Estimated annusl visitation for

1980 and 2030 for the protective beach and for the without-project

condition are shown in Table A-6.



TABLE 4&~6. PROJECTED ANNUAL VISITATION, KAILUA BEACH

Plan 2 © Without Project
Nourishment (Natural Conditions)

Average Beach Size 95,000 sf 75,000 sf
Annual Vigitation 1/ 2/

1980 133,000 = 67,000 —

2030 3/ 326,000 165,000
Average Annual = - 4/ - _ .
Equivalent Vigitation — B 187,000 94,000

1/ Based on rdatic of annual visitation to square feet of beach area
= 1,4 (Table A-1).

2/ Based on ratio of annual visitation to square feet of beach area
= ,9 (Table A-1).

3/ 2030 Visitation = (2.45) x (1980 visitation) based on popuiation
growth (Table A-4).

4f 80 = 1980 visitationm,

30 = 2030 visication.

(.27972) = average annual equivalent factor, straight line growth
gradient for 50 years, 6~5/8 percent.

Average annual equivalent visitation = 80 + (.27972) ( 30 - 80).
13. Results from recent survey information developed for Kailua Beach
indicate that annual visitation can be estimated from peak use data

uging the folleowing relationships:

[

Peak day attendance Z times peak hour attendance

(104 weekend days per year)

Weekday attendance = 2/5 times peak day attendance
(260 per year)

Good weather days = B31% of the vyear
(days during which most beach
uge takes place)



. relationships, Table A~7 shows, for - the beach

size being considered, peak hour attendsnce associated with gstimated

czpacsity is based om the Corps of Engineers vecommended limit af 75
snuzve feet per visitor. As the table shows, peak hour use would not

Pikely exceed capacity.

TABLE A-7. PROJECTED PEAX USE VS CAPACITY

Frofact Average 1/ Peak Hour Attendance
Beach Size Annual Vieits 2/ 2/ Maximumn 5/
{S5quare Feet) 1980 2030 1980 ~ 2030 Capacity
55,000 133,000 326,000 385 944 1,270

i/ See Table A-6.

7/ Peak hour atiendance = P
snmual Visitation = A
Since A w {(.83) x (104 x 2P + 280 x .4 x 2P}
p=__A
345,28

3/ Maximum Capacity = square feet of beach ares
75 square feet per visgitor

RECREATION BEREFITS FROM IHCREASED BEACH USE

1%, Average snnual benafits are computad based on the difference
between with and without a project. A value of $1.20 per visit was used
hecause the visiter could expect practically every recreational service
and convenlence during his visit. Average annual benefits ave summarized
im.fable A-8. Hstimated snnual benefits are $111,000 for the protective

beach plan.

A-1D



TARLE A~B8,

AVERACE ANKUAL BENE¥ITS

With Improvemsnt

Without Improvensnt

Improvement)

Average Average Average Average =
Beszch Armual Armual Valus Annual Anmual Value Annual
Size Vigits {81.20/Vizis) Visirs {81.20/Vigish Benaficvs

95,000 sf 187,000 $224,000 94,000 $113,000 $111,000

L1/ Benefits = (Annual Value With Improvement) - (4nnmual Value Without
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[NTRODUCTION






1, TINTRODUCTION

1.1 This Draft Environmental Impact Statement {DEIS) was prepared, as a
companion report to the Detailed Project Report {(DPR}, Kailua Beach Park
Erosion Control, Uahu, Hawaii. Treatment of general State and county-wide
descriptive data, enginsering-related oceanography, and description of the
alternatives is provided primarily in the DPR. Because there is only one set
of plates and figures for the combined report, rveferences to figures in this
report will net be consecutively numbered.

1.2 Detailed project benefit and cost analysis is presented in the DPR.
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2. DESCRIPTION OF ALTERNWATIVE PLANS

2.1 Based on the preliminary sereening, snalyeils, and initial ceordinatien
efforts, the following alternstive plans have been developed to previde s
leng-term wethed of protecting recrestion and natural resources zt Kailua
Beach Park from beach evosion. :

2.2 Shoreline Management (Alternative No. 1}

2,2.1 Shoreline management at Ksilua Beach Park would iovelve planning for
shoreline uses which are compatible with the risks of shovaline erssien. UOpen
space and park use are considered compatible with such Fecegnized riske.
Shoreline management would establish z szetback zone Iin which ne damagesbls
structures or park facilities would be constructed near the eroding shoreline.
The setback line would be set landward of the estimated maximum eroded coen—
dition (see Figure D-1). All future park facilities would be confined te the
park area landward of the getback line where shore eroszion would net threaten
them. Management and setback would net reduce the rate of zresion, but would
prevent less of park facilities and structures, much the same zs fleod plain
management reduces flood damages by ccntrolling the types of development with-
in flood plains, :

2.2.2 Shoreline management could be fmplemented by local sgencies, primarily
the City and County of Honolulu, and could be implemented in conjunction with
any structural measures. At Kalluva Beach Park, lmplementatien ef this wmeasure
would require re-svaluation and restructuring the park wmester plan. Parklsnd
would continue teo be lost during perisds of eresien, reducing the size of 2
mator recrestional, white zand beach in the Kailua Bay rveglon and on the igland
of Oahu. During periods of accretion, sand would be added teo the beach aves
of the park thus providing additional beach area to the pavk, the regien, and
the island. Realistic establishment of such & zetback area may be difficuls
due to the uncertainties associated with estimating the future configuration
or width eof the dynamic Kailua Beach shoveline. Shereline evesion in the past
has not progressed passed the estimated eroslon cendition shown on Fipuve De1:
however, it could in the future. A more cautious approsch may be Lo expand
the setback area further inland %o alieow for this uncervainty of estimating
the limits of erssion~prone ares. However, evosion has in the past progressed
to a point where park trees, beach and grses aress have been destroved. For
the above reasons, implementation of a2 shoreline setback area mav not be fea-
aible or acsceptable to agencles or personzy most concerned about protesting
existing vecreational facilities.

2.3 Protective Beach {Alternative HNs. Z)

2.3.1 The alternative plan provides for the maintenance of a protective beach
along a 1,000-foot long reach of park shoreline {(see Fipgurs D-Z). The aversse
dry beach width would be inecreased by gbout 20 feet, increasing the average
dry beach area by about 20,000 square feet. An estimated 25,000 cubic vards
would be required about every 5 vears to nourish the bsach snd msintain the
increased average size. Based on the existing beach slopes, the new beach
would have & foreshore slope of about 1 vertical to 15 horizomtal.

-1



2.3.2 A protective beach, created by placing clean beach sand slong the shore,

would dissipate wave energy Impinging on the shoreline and pretect the back-
shore area from erosiocn. The protective beach would function as a sheve pro-
tection structure as well &3 serve 23 a recrsation ares, and would be a
relatively natural and effective way of protecting the shoreline. Beach res-
toration with pericdic nourishment o maintain an established beach width
represents a measure which is consideved compatible with the existing natural
and visual setting of the park. 4 sgeriscus consideration, however, is the
commitment of large guantitiez of clean, nstural beach sand over the 1ife of
the preject.

2.4 Commercial BSand Sources

2.4,1 Important considerations in the beach restoration alternazive were the
availability and cost of commercial sand. The plan would require large
initial quantities of clean, natural beach sand over the 1ife of the project.

2.5 Offshore Sand Mining

2.5.1 An offghore reconnaissance survey of two potential sand source areas

in Kailus Bay for Kallua Beach Park beash nourizhment has been cemducted

{Ref. 13). The survey delineated the area, depth, and type of sand resources
in these areas. Figure B-3 shows the approximate location of the potential
sand sources im ralation to the project area. At the present time, commevcial
offshore sand mining within 1,000 feet of the sherelins or in water depths of

less than 30 feet is prohibited by State Law (Hawali Revised Statutes ° 205.33,

as amended). Figure B-3 shows that all of Deposit #2 and some of Depesit #1
probably lie within depths shallower than 30 feet but more than 1,000 feet
offshore. A draft amendment (Bill RI6} to the State offshere mining law is
now in the State Attornev Genersl's Office and will be intreoduced inte the

legislature in 1978, This amendment, if passed, will sllow govermment agencies

to mine offshore sand deposits in depths shellower than 30 feet and less than
1,000 feet offshore, if the purpose is for the replenishment of beaches, and
if the responsible government agency obtains permission of all gevermment
agencles having jurisdiction theveof.

i=Z
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3. ENVIRONMENTAL SETTING WITHOUT THE PROJECT

3.1 Physical Setting. The geologic setting of Oahu has been describad in the
DPR (Reference 10 & 16). The Kailua area is essentially a suburban community
of metropolitan Honolulu as many residents commute daily to places of employ-
ment across the Koolau mountains. There are no majer industries lscated in
the Kailua area. FKaneche Marine Corps Air Station is locsted on Mekapu Pan-
insula at the extreme northwestern end of Kailus Bay. The Z-1/%Z mile crésceant-
shaped Kailua Beach is bordered by Kapohe Point on the northwest and Alala
Point on the southeagt. The Kailua Beach Park Erosion Comtrel study ares is
located on the scutheastern end of Kailua Bay. Kailus Beaeh Park is bounded
on the southeast by Alala Point and on the northwest by Kallus Read. TFopola,
popularly known as "Flat Island”, a low limestone island is located spprexi-
mately 1/4 mile offshore from the park. The park area has an average aleva-
tion of sbout 8 to 10 feet above Mean Lower Low Water (MLLW). A friaging.
reef extends about 1,000 feet seaward of the parik’s northeasterlv-gouthwestarly
trending shoreline. Xaelepulu Stream enters EKailua Bay about midway in the
park's length. A sandbar usually closes the mouth of Kaelepulu Stream. he
two large sand deposits proposed as possible sources for the project are
located approximately 3,000 to 6,000 feet offshore in Railus Bay. Kallua
Beach Park is a very popular public recreation ares and includes a pavilien,
comfort stations, a food concession, parking arveas, plenic tables, potable
water and showers. A boat launching ramp is located at the south end of the
park. The park users engage in the following recreational activities: pleo-
nicking, swimming, surfing, boating, fishing, games and jogging (pef. 18}.

3.2 Land Use

3.2.1 FKailus Beach Park has developed in stages from 1920 te the present im
vesponse te the growth of the Kailus area {oral comm., ¥. Takeda, City and
County Department of Parks and Recreation}. The park consists of 28.8 acres
of land (January 1978). Existing land uses {n the Kailua area generalily con-
form to the present land use zoning. Kailua Beach Park iz zoned for park use
and the surrounding area is zoned residential. The park is surrounded by
single-family residences on 81l sides ewcept om the southeast, where thers
ave cliffs, a road, and natural vegetation (see Figure B-1). Popeis Island,
iocated 1/4 mile offshore is designated as a State Bivd Refuge. Improvements
in the park include picnic areas, landscaping (trees and grass), rastroom
facilities, a pavilion, parking aress, water, sewer, electric, and telephone
utilities. Shoreline erosion in the scutheastern portion of the park has de-
stroyed trees, reduced the sand beach aves and the grassed ares, and damaged

"4 beat launching ramp, and has deprived the public of the use and enjoyment

af these land facilities.

3.3 Historical/Cultuzral

3.3,1 The proposed project is not located within or adjacent fe auy historical/
archeslogical sites listed im, or eligible for inmclusien in, the Hzipional
Register of Historic Places (SHPO letter dated 8 February 1378). An arches-
logical recennaissance of the project ares at Kailus Beach Park wes zonduoted
on 1 June 1977 {Reference 4). The stretch of beach between the mouth of

3=1



Kaelepulu Stresm and Alala Point was exemined. Hawalisn archesloglcsl sites
in sand areas are usually apparent as thin (10 te 20 em thick) black, heri-
zontal layers with charceal, shell, and artifacts {e.z., Bellows Sand Dune,
Oahu; Halawa Sand Dune, Molokail. They can often be shserved az black bands
in erssion faces. The area between the bozt ramp snd Alala Point contained

no evidence of archeclogical remains., The ares between Kaelepulu Streas mouth

t0 a spot on the beach fronting the comfort station in the south sectisn of
the park alse had no evidence of archeclegical remains. The asres between the
present boat ramp to the spot on the beach fronting the comfort station ve-
vealed thin, black lines (less than 1 cm thick) in the ses erosion face, Howe
ever, all layers observed appeared to be recent, being either compaction of
old grass or humue lines, or the result of vecent human disturbance, The

few cultural srtifacts recovered were also guite recent in age,

3.4 Physical Processes

3.4.1 ZKailus Beach Park and Vieinity. The physical processes in operation

off Kallua PBeach Park have been described in detail fn the DPR, As a result

of these processes, Katlua Beach Park shoveline has eroded and acereted on a
recurring basis over a peried of years as shown in Figure C-1. Eression between
1970 and 1977 resulted in the loss of approximately 35,000 cubie vards of sand
and 100 feet of beach width (2-1/2 acres) within seven vears at the project
site. The besch erodes or sccretes on minger bagils during rthe seasens and en

a majoer basis over a longer time perioed apparently related ts the leng-term
direction and duration of trade winds and their effect on lemgshore currents
and sand transpert. Sand transpert ie usually to the northwest, parallsl te
the beach, during sasterly trade wind conditicns and £o the southeast, parallel
£o the beach, during wortherly and westerly winds and large north swell.

3.3 Biolopical Resources

3.3.1 Terrestrial. Flora at Kailus Beach Park consists of eithey intsntionale
iy eusltivated (e.g., ironwood trees, coconut fress, banyan trees, snd pgrasses)
or unintentionally cultivated {(e.g., kiawe trees) imtroduced exetic species,
Some irewwood and coconut trees have heen lost from ercsion of the beach and
some lronwoods are currently in danger of loss due te reot expoaure. The pre-
dominant faunal species in the vicinity of the proposed preject are hivds (see
Appendix B). Nesting seabirds on Popols Island a2 Stabte Bivd Refuge are alveady
subject to considersble disturbance from boaters that land on the island to
explore or camp. The birds ave protectad by State and Federsl laws. Nene of
these birds feed te a significant extent in the inshore waters of the proposed
project. The project park shoreline (beach) is not a desipnated wildlife
refuge nor s unique ecological area and is of litele present value to watar-
bird species. The Hawaifan duck (Anas wyvilliana), an endangeved species, is
now found rarely in the Kaelepulu Camal. It formerly nested on Popola Teland
(Ref. 1). Hammals found in the area consist of rats, the house mouse, the
mongoose, fezral and domestic cars znd losse domestien dogs. Except for the
Hawailan duck, there are no other gndangered tervestrial species of flora or
fauna at or in the vicinity of the proposed project.




3.5.2 Marine. Data from past studies of Kailua Bay {(Bafs. 2, 9 & 1&) in
dicate that Kailua Bay is poorly populated by marine orgenisme. Lask of suit-
able habitats and possibly over-sxploitation of marine resources wsy have heen
the primary causes. The project aves is practically devoid of algal or coral

cover. The dominant fish observed during surveys were surgeon fish and butter-

fly fish wich fish of gsubsistence snd recreational value being less freguently
sighted. The area from Kawainui Canal to the north, teo Wailes PBeint fo the
gouth consists of 3 sand bottem extending from the shoreline to sbout the Z0-
foot depth. Apparently the constant movement of ssnd particles by wave and
current sction affectively prevents the settling and growth of benthic srpa-
nisms in this area. A marine biclogical survey affahore fyom the proisct

area wae perfopmed (Ref. 5) and the svevage depth of the study area was about
twe meters. This survey confirmed the velative paucity of macro-srganisms off
Kailua Béach Park. Surgeon f£ish and wrasses, although low in number, were the
predominant fish species during the study znd Increased slightly in sbundance
in respenge to z slight increase in substratum rvelief as Alala Polnt was '
approached (see Appendix C). Local fishermes indicated that fishing for

papic and benefish iz good off the boat ramp and off Alala Peint. The project
area is not located in or adjacent To any designated marine sanctusry and
there are no significaunt or unique mgrine resources that inhabilt the projace
area.

3.5.3 Aquatic. Kaelepolu Stream exits througn Kailua Beach Park, slcheugh
the stream is usually blocked from entering the gea by & sand bar., The sand
bar is periodically breached during large storm runofls, and by smand bar ve-
moval during stream maintenance by the City and County of Homelulu. During
these periods, salt-tolerant aquatic fish spucles pasg batyeen Kselepuls
Stream and the sea. Conspicupus fishas at the mouth of the stream sve ahsle~
hole (Xuhiia sandvicensis), papie {(Carangidas), awa (Chanos ehanes), and
tilapia (Sarsthersdon {(Tilapia} spp.), unpublished data, {Raf . 19:. Thave are
no significant or unigue aguatic bista resouvces that Inhabit she ¥aelepuls
Stream wouth ares.

3.6 Water Guality

3.6.1 The waters of Kailua Bsy are classified "A" (Reference 15} fe be
tected for recrestion, aesthetic enjoyment, and the support and propagatb
6f aquatic (mavine} 1ife. Eailua Bay is located in a Effluvent Limitarisn 1T
Segment (EL II) of the Hawail Watér Resources Regiomal Study (19758} {(mef. 73
The BL II segment imcludes thosge water areas where watex guality iz meeling
or will be higher than the appiicable State water gquality standards. The

water quality of Keilus Bay has been, and is presently, monitoved by the Zrate
Department of Heslth st two shoreline locations; the Kalama Beach station 42073
situated about midway down the length of Kailus Beach and the Kailus Beach

Park statien (#19%) near the mouth of Kaelepulu Btream. These stsiiens are
sampled twice monmthly for bacterisl analyses, and in additfon, the Eailua

Beach Park station is sampled once s wonth for chemical dats. Resulis {rom
these stations are generally typissl of nearshore waters on Oahu {Eugene
Akazawa, DOH, pers, comm., January 1978). While high levels of bacteri
found in Xaelepulu Stream, concentraticns in adjacent ocean waters ave
since the stream s generally separated from the ccean by a sandbar, except
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for a short periscd of time following periodic cleaning or natural breaching.
Also, rapid bacterial "die-off” as a result of contact with secawster and sun-
tight may be responsible for maintaining the safe levels observed. Nutrients
in bay waters do not meet existing State Class "A" water quality standards

for receiving waters. However, this iz not unususl for waters inm Kailua Bav,
or for that matter, the marine waters of the State as a whole (Hawsli Watey
Resources Reglonal Btudy, 1973). Injection of treated sewage effluent pre-
vicusly discharged intc Kailua Bay hss now been diverited to the new outfall
sffshore from Mokapu Point beginning in December 1977. Holmes asnd Harver,
Inc. {1959) predicted that with the diversion of treated sewage discharge to
Mokapu Peninsula outside Kailua Bay, inshore water gquality in Kailus Bay would
improve (Ref. 8). BSince the new outfall has been in operation and the sewape
treatment plant cperations have been improved, the number of sdor complaints
has dropped significsntly downwind of these facilities. The amount of water
quality data that has been obtained since initiation of the new outfall is
insufficient to accurately assess or detect any significant change or trend

in the water gquality of Kailua Bay. Bacterial contamination of the Kallua
Beach Park project area by effluent from the mew outfall will net sccur during
trade wind conditions due to current direction, distance and bacterial "die-off"
factors. During "Kaneohe wind" conditions and heawy raine there may be a very
slight poseibility of bacterial contamination at Kailua Beach Park due to
southeasterly longshore currents and the extended die-off times of bacteria

in the top freshwater layer of the bay. Confirmation of this scenaric has

not been made because these conditions have not cccurred since initiation of
the new sewer outfall.

3.7 BReoise Quality

3.7.1 The natural noise level in the project srea is gensrated by wave, wind,

and wildiife. Superimposed upon the natural level are man-inducad nolses gene

erated primarily by nearby automobile traffic and the other usual noise sources
of a residential districe.

3.8 Alr Quality

3.8.1 The nearest State aiv quality monitoring station is located at the town
of Weimanalo, located approximately 3-1/2 miles distant te the seutheast. The
values at this station for the peried January 1976 ro March 1977 did not exceed
the State Air Quality Standards of 100 micrograms/n” for particulate matter.
The alr quality at the project site may be described as excellent.

3.9 Recreation

3.9.1 Ksilua Besch Park provides park users with the following facilities:

& sheltered pavilion, picnic tables, potable water, restrsoms, showers, cook-
ing facilities, parking, a food concession, z playfield, 2 vay telephone, and
lifeguard towers. The park users engage in the following recreatinnsl activ-
ities: picoicking, windsurfing, diving, swimming, surfing, beating, jopging,
and fishing (Ref. 10). Four floats (buovys) are located approximately 150 feet
offghore from the park shoreline. They ave used to dslineate the safs gwln-
ming area off the park shoreline. The sand beach at Kailua Beach Park is used
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for launching and beaching Hawaiian outrigger cances, Hobie cats, surfboards,
and windsurfers. Kailua Beach Park is the only public beach park aleng the
shoreline of Kailua Bay and is also the most heavily used park facility in

the Katilua area (City and County Depariment of Parks and Recreation) (Oral
comm,, Y. Takeda, 25 January 13%78}.
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4, RELATIONSHIP OF THE ALTERNATIVES TO LAND USE PLANS

4.1 The project does/does not conflict with existing or future Federal, State,
or local land use plans, policies or controls for the Kailua Bay area or

Kailua Beach Park. The Kailua Beach Park Study area is expected to remain in
park use and open space indefinitely. Beach nourishment is not expected to
conflict with future park use and plans but may affect the Park Master Develop~
ment Plan. The shoreline management (setback) alternative may also conflict
with the Park Master Development Plan now being devleoped (Ref. 6).
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3. PROBABLE EFFECT OF THE ALTERNATIVES ON THE ENVIBRONMENT

5.1 Shoreline Management or Setback {Alternative #1).

5.1.1 This alternative does not involve any physical alteration of the shore~
line or marine enviromment by man, & long-term ercsion/accretion pattern
exists at Railua Beach Park, During the ercsion phase of the long-term cyele,
erosion would probably comtinue at & current average zonual rate of 20 feet
per year resulting in the loss of park land, sand, vegetation, and creating
new marine habitat. During the accretion phase of the cyele, land area;

sand, and vegetation would be gained and & marine habitat lost. The cyelicsl
erosion/accretion at Kailus Beach Park is primarily governed by randem fluc-
tuations in meteorlogical conditions; hence it is impossible to predict with
any certainty the future shoreline position.

53.1.2 A setback could require modification of the Kailua Beach Park Master
Development Plan. The gradual cyclic reduction im park land area and the
setback zone may limit or restrict development of activities or facilities
envisioned in the Master Plan, and may reduce the recreationsgl value of
Kailua Beach Park. Fixed facilities presently threatened by erosion may
eventually bae lost. It i3 possible wunder this slternstive thar future evo-
sion may progress to the park boundary and threaten the safety of adiacent
private properties.

5.1.3 This alternative poses no significant adverse impacts to the sparse
terrestrial, marine, and estuarine biocta of the proiject area. Thiz alterna-
tive will not change the present air, noise or water quality, nor alter the
natural physical regime of the ocean in the project area.

5:2 Protective Beach {(Alternative #2).

3.2.1 This alternative would vesult in the placement of an estimated 25,000
cubic vards of sand at about 5-vear intervals to nourish the beach 2nd in-
creagse the average width by 20 feet and average area by 20,000 asguare feet.
Sand, if obtained from a terrestrial source, would be hauled ro the construc-
tion site by truck and dumped at the shoreline. 4 bulldezer or grader should
be used to spread the sand alemg the beach. Vehicular traffic weuld creats.
temporary traffic, nolse, and adr pollution nuisances in the park and in the
adjacent residential svea. Because the park has a low visitor usage during
the wesk days, traffic inconvenisnces are not expected to be significant in
the park, but would add extra traffic to the highwayvs between the sand source
and the project site. Placement and working of sand way temporarily incsrease
water turbidity adjascent te the shoreline, Sand, if obtained from an offshors
source, would be pumped ontc the beach through z pipeline znd some temporary
increase in turbidivy may occour, but certaln sand mining methods have been
developed which can minimize turbidity problems {(Ref., 3.11). Ho nuisances
from sand hauling vehicles would ocecur from coffshore sand mining; howsver,
some nolse, and air pollution may be generated by equipment utilized to
spread the sand on the beach (if such egquipment is needed). The use of a
portion of the beach area would be prohibited during beach nourishment opera-
tions. MNo known archeological rescurces in the park would be affected by
beach nourishment. No threatened or endangered species or their habitats
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would be significsantly affected by the beasch restoration activities., Disturb-
ance of the shoreline (beach) in the proiect area will eliminate or altey
some shorebird fesding habitetr, but the ares is not unigus and {s of little
present value to these species by comparison to other areas. Also, the re-
atored beach will provide similar if net bettey feeding habitat zfter cowple
tion of the project. If the project opens the Haslepulu Canal, it wev help
to yestors some civeulation in the uwpper Canal and in Kaslepuln Pond, with
potential positive effects on resident waterbirvds, FPresumably, the proiset
will have little, if sny effect on vegetated portions of the beasch park, In
any event, birds in the park are all common, widely distributed urban gpeciss
and would adiust to disturbances guickly.

5.3 Comnercial Sand Scurces

5.3.1 Use of natural commercizi beach sand for besch nourishment will commir
quantities of nonrsplenishable sand from land souress to shoreline recreaz-
tional use. Land sources for sand are in great demand and in limited supply
in Hawaii. After initial beach ncerishment, the nourishment sand may be logy
to deeper waters or transferred aleng the shoreline to cother aress outside

of the projeet aves., Periodic maintenance of the proiect ares with commer-
cial sand will be required.

5.4 Offghore Sand Mining

5.4.1 Use of offshore saud for beach nourishmest amounts to the loss of cer-
taln quantity of offshore sand sand a galn of the same quantity of sand along
the shoreline at the project site. After initlal beach nourishment, this
sand may be lest back te deeper waters or transferred along the shoreline to
other aress cutside of the proiect area. It iz possible that sand removed

by mining may be naturally replenished over z pericd of time slthough the ex-
tent and mechanisms for sand replacement at the proposed offshore recovery
gites are unknown at this time. Any benthiec biots utilizing the sand mining
souree ares ag a habltat would be destroved ov displaced. However, avallable
informetion indiceres that benthic organisms are spavse at two proposed sff-
shove asand sites In EKzilus Bay. Similar spscles nesr the zand gourcs area
would act as the "seed” populations or sources of recruitment during recolon-
ization of the dredged sand source aves, Foulvment usilized for mining the
source ares will be suffieciently far removed from the shoreline that 1 will
cause no nodse impacts upon shorsline residents or besch usevys, Some off-
shore boating and wimdsurfing astivity wav be temporarily gffected.
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6. ANY PROBABLE ADVERSE EFFECTS WHICH CANNOT BE AVOIDED

6.1 Shoreline Mansgement or Sethack

6.1.1 The establishment of a shoreline management or setback zone ig an ad-
ministrative procedure and does not involve a phtysical modification to the
existing enviromment. The establishment of the shoreline management or set-
back zone could influsnce future davelopment plans for the Keilua Beach Park,
possibly limiting or restricting the types of recrearicnal activities and
facilities planned for the park under presant planning concepts. Erosion

of the park shoreline would resule in the loss of park land, sand, and vege-
tation. BRestroom facilities and other fized structures may be threatsnsed or
damaged. There would be a net gain of mariae habitat a¢ the lozs of gerreg-
trial habitat in the park.

6.2 Protective Beach

6.2.1 Nourishing the beach invclves temporary traffic, noise, and air pollu-
tion nuisances within the park. Placement and movement of sand would tempo-
rarily increase water turbidity close te shore. Individual algal and sesgile
marine organisms would be destroyed by burial. Their less would not alrer
the presence of similar species in the Kailua ceoastal avea. tee of portions
of the park beach would be prohibited to the public during the bheach restor-
ation operations,

6.3 Commercizl Saund Sources

§.3.1 A loss of sand from the commercial sand source(s) will cceur during
pericdic nourishment of the beach at the project area.

6.4 Offshore Sand Mining

6.4.1 A loas of sand from the offshore sand mining zource{s) will ccour dur-
ing periodic nourishment of the beach at the proeject area. Any benthic biota
utilizing the sand mining source asrea(s) as 2 habitat weuld be destroved or
displaced,
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7. ALTERNATIVES T¢O THE PROPOSED ACTION

7.1 ‘This section discusses those alternative plans which were nob sélsctad
after the initial screening and anaivsis of all reasonable alternatives,

7.2 BHon-Structural Measures

7.2.1 No Actien - The "Without Condition”. The no zction condition mesgns
that the Federal Government or local agencies would not take any action to
prevent or minimize recurring erosion of the park shoveline or erosion-
related damages to the park. The 'no action” or "do nothing” alternative

has not been considered an acceptable course of action. In addition to loss
of public beach park land, potential loss of park facilities may occur during
the erosion phases of the erssion-accretion cycle. For these rsasons, the
request for some type of action on the ercsion problem has been made by the
State of Hawaii and the €ity and County of Homelulu.

7.3 Structural Measures

7.3.1 Shoreline Revetment. The construction of a revetment Lg the most
direct method of protecting a shoreline from continued erpsion. It would

be constructed adjacent and parallel 2¢ the evoding shore Lo separate land
from water. Revetments were eliminated from further consideration primarily
because of the varied recreational use of the beach and visual/aesthetic
aspects., The revetment is essentially a rock wall parallel to the shore and
may interfere with shoreline access to the sandy beach. The revelment wmay
also discourage the accumulation of sand fronting the structure.

7.3.2 Groins. Groins, or short walls perpendicelar to the shore, can be
used to effectively contrel beach erosion and promote the accomslation of
sand aleng the shore and are particularly effective in retarding erosien due
to the longshore transport of sand. However, because of the beach processes
at Kailua Beach as discussed in the DPR, it is likely that the use of groins
to stabilize one portion of the beach park shoreline would shift the area

of recurring ercsion/accretion to the beach immedistely adiscent o the last
groin. For this reason, the use of groins ls not considered a feasible al-~
ternative for arosion control atr Kailua Beach Park.

7.32.3 Offsghore Breskwater. An offghore bresiwater lg 2 structure designed
to protect an area from wave action and intercept the movement of liztoral
material by dissipating the wave forces that would normally move ft. The

of fshore breakwatar shares sgome of the visual/sssthetic disadvantages of
hoth revetments and grofns. It would alse interfere with recwvestional water
activities such as power beating, windsurfing, and sziling. In addition, an

offshore breakwater would shift the problem to the adiscent unprotected shorve-

line similarly te the effect of groins.

7.4 Suypplementary Measvres/Proprams: FPlans of Others

7.4.1 In vecognition of the severity and urgency of the erosion problem,
the City and County of Honclulu is presently undertaking tempoevary Intarim

i-1



measures to minimize the erosion and to stebilize the existing park shore-
line until a long-term plan can be implemented. The ESMpOTATY MEABUTE Cof-
sists of placing hollow concrete building blocks tied tegether with galea-
nized steel rods parallel to the shoreline to entrap sand and build back
sections of the beach. The system is known as the “Sandgrabber”. A 250-foot
length of sandgrabber has been buried in the sand seaward of the parking lot

at the southeast corner of the park to protect it during pericds of srosion.
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8, RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MaN'S INVIRONMENT AND THE
MATNTENANCE AND ENHANCEMENT OF LONG~TERM PRODUCTIVITY

8.1 Shoreline Management and Setback., Kailua Beach Park iz situated on a
sand barrier which has been changing its configuration as a vesult of the
natural forces acting on the beach. The development of the Kailus feack Park
with fixed facilities and landscaped areas crested a conflict betwsen men's
intended use of the area and the natural shoreline processes sffacting the
dynamic, sand barrier enviremment., Shoreline manasgement and setback is in-
tended to reduce the conflict between man and nature by limicing or vestvict-
ing certain development in the areas threatenaed by erosion. The zlternative
allows natural processes to occur with mindmal fmpace or phyveical modification
to the park enviromment. Shoreline management and setback does not protect
existing facilities in the area threatened by erosion and does not prevant
further loss of subsurface cultural resources. The alternative may Idmit

and restrict development of the long-term recreational potential of the park
area. Erosion may continue to result im a net decvease of park land and
terrestrial habltat, but also resulting in a possible net increase in marine
habitat.

8.2 Protective Beach

8.2.1 Beach nourishment would provide a protective sand beach ares along the
southeastern park shoreline and increase the averape size of the sand heach
area. The alternative would permit continued long term park develospment in
accordance with the master plan. However, this alternative requires periedic
sand replenishment possibly contvibuting to 2 drainm on exigting non-
replenishable sand sources im Hawaii, The alternative would destroy many
benthic marine organisms which may have colonized the sandy bettom, bulb doss
not affect any fishing activities located at Kailua Beach Park,

8.3 Foreclosure of Future Optiong

8.3.1 HNone of the above alternatives complately forscloses possible Ffuturas
options such as a breaskwster or shoreline vevetment,

P
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9. ANY IRREVERSIBLE AND IRRETRIEVABLE COMMITMENT OF RESOURCES WHICH WOULD
BE INVOLVED SHOULD THE ALTERNATIVES BE IMPLEMENTED

9.1 Shoreline Management or Setback

9.1.1 This alternative modifies human concepts in the development of the
area as a park. Natural shoreline processes would remain unchanged.  Money
and human labor would be committed irretrievably te the managewment program.

9.2 Protective Beach

9.2.1 This alternative requires the irretrievable commitment of money, human
labor, and an estimated 25,000 cubic vards of sand nourishment every 5 vyears
for beach maintenance. Sand supplies on land are valushle depletable re-
sources in Hawaii. Marine sources of sand may be peviodically veplenished
naturally.
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10. COORDINATION AND COMMENT AND RESPONSE

10.1 The US Ammy Corps of Engineers, Honolulu Engineer Distriet, is respon-~
sible for conducting and coordinating the study and praparing the study re-
port. Close contact has been maintained with the State of Hawaiil, Harbors
Divieion, which initially requested the study and serves as losal SPORSOT

of the project; and with the City end County of Honolulu, Depariment of Parks
and Recreation on whose behalf the request for sssistance was made,

10.2 Information and comments received from the fellowing sgencies during
study coordination in 1978 were also considered in identificarion of study
concerns and development of altemrnative plans:

US Environmental Protection Agency, Honnlulu 0ffice

US Soil Censervation Servies

US Forest Service

US Hational Park Service

US National Marine Fisheries Service

US Fish and Wildlife Service

State Historle Preservation Office

State of Hawaii, Department of Land and Natural Besources, Division
of Fish and CGame

State of Hawaiil, Department of Land and Natural Regources, Division
of Forestry

10.3 A public workshop for community organizations was held cn 29 Novembey
1977, The workshop focused on the besch processes affecting evnsion and the
development of planning objectives and the evaluation of altesrnative beach
erosion control meascvres. Additionsl {nformal presentations and coordination
of the plans discussed in this report will be made to representatives of com-
munity organizations and publiic agencies during March and April 1978, 4
formal public meeting is scheduled for April 1978. The Corps circulated a
public notice on the interism “sandprabber” alternative on 16 Seprember 1977,
Public response to the public notice cesulted inm the Corps sponsoring a pub=
lic hearing for the "sandgrabber” preisct on 6 Decembey 1977. Ar the public
hearing the County presented s modified wersion of the project and subse-
quently submitied a modification to thelr perwit application. A Department
of the Army permit was issued to the County on 18 January 1978,

10,4 The draft envirenmental statement is being circulsted to the agensies
listed in pavagraeph 10.2 and 211 intevested parties and individuals.
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APPENDIX A

]Offshare : Haflua
Islands | Shorelins | Park Aves
Marine Birds
Wedge-tailed Shearwater common UNCOmROn
nests
Bulwer’s Petrel common
nests
Other seabirds - fiy by only fly by iy by
(Brown Booby, Red~footed Booby, Great
Frigatebird, Sooty Tern, Black Noddy,
Brovm Noddy)
Waterbirds *(Migratory mostly Sep - May)
Mallard unconmnon in
canal only
Hawaiian Duck formerly rare in lower
nested canal
American Golden Flover® UNCOMMON | UNCOMMOn | COmmon on
grass
Bristle~thighed Curlew* Tare
Wandering Tattler® COMmMOTN COmmen
Ruddy Turnstone#® common L COMMOT
Sanderiing* CNCOmMEn
Introduced Hon Game Birds
Red-vented Bulbul comanon
Japanese White-eve SOWNGL Lo
abundant
Common Mynah shundant
House Sparrow uncommon | common (o
abundant
Spotted Munia UNCOMmMOn [ unconmen
Red-cresteq Cardinal £ OMMGT




APPENDIX A {cont)

Introduced Nou Game Birds {(cont)

Northern Cardinal
House Finch

introduced Game Birds

Rock Dove {(pigeon)
Spotted Dove
Barred Dove
Mammals

Black Rat (Boof)

Brown Rat (Norway)

Polyoesian Rat

House Mouse

Dogs {(probably very few wild but many
leose domestic)

Hongooas

Cat (Feral and domestic)

Offshors Hailus
Islands Shoreline | Park Area
UL OTmOn
COmmon
31 olessiti a0 )
coOmmoTn abundant
COMMOn abundant
probably | probably
uncommon COmmOn
probsbly | probably
UHCOMMOn | UNCOmmon
unCommnon probably
HNCOmBOT
COMBOn URCOMNOn | common
COMMOTE COmMMOTN
URCOUMMen | common
UNCOMENON | UReommnon
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APPEMDIX B

{Extracted from: Marine Bilological Survev for the Kailua Beach Erosion
Control Project Site, Kailua, Oahu, 1977; Envirommental Comsultants, Inc.)

RECOMMERDATIONS AND CONCLUSIONS

Yometime in the distant past sand inundated the avea surrounding the hard
bottom communities at Kailua Beach Park (Statioms 1 through 5). The assem—
blages here now ave subjected to scouring and periodic burial with suosequent
uncovering and recolonization of hard bottom. HMuch of the extant biota con~
sists of species able to rapidly colonize hard bottom or survive In arsas of
shifting sand. Generally, these crganisms have a high turnover rate {(i.e.,
growth, reproduction, and death), and seasonal variations in thelir abundance
can be expected. At present, if appears that these are the types of organ-
isme most successful on the back reef enviromment off Kailua Beach. HMany
biclogical components of flourishing coral reef systems are presumably long-
1ived, have low turnover rates and, hence, would tend net te be found in this
envirenment.

Movement of sand across the bottom in the survey arss iz s natural factor
in this enviromment. The presence of axtensive shoreline sand deposits at
Kailua Beach Park demonstrates this long-standing trend of onshore sand trang-
port. The beach is supplied from submarine deposits (e.g., the sand flats
immediately offshore and sand channels extending across the reef flat) of
sediments generated on the reaf by the death and fragmentation of lime-
secreting organisme (foraminifera, Halimeda, corsls, molluscs). It is neces~
sary for this onshove sand wmovement to continue if a beach iz to be msintainad
at the Park because sand is alwave being lost by wind-transport inland., or
carried into deeper water by longshore currents.

Increased bedloads of sand may oceur locally as 2z conseoguence of the
arpeion at the shore. Moch of the sand cuot back from the beach is depogited
on the reef flat. Some of this sand wsy be lost from the syetem if cavvied
into deeper water, but the remainder may eventually return to the beach. A
seasonal or pericdic onshore/offshore cycle of sand transport is vrobably a
normal chavacteristic of the ares, sccounting for the low fgunsl diversity
abserved here. Although mitigation of shoreling ercsion could have the ef-
fect of temporarily increassing sand transpoert through the nesrshore reefl asreas
surveved {depending on the course of action taken), the effect would not
prove detrimental to the bletic communities present.

The biocta observed on hard bottom is comprised primarily of speciles able
to colonize under the conditions of sediment sbrasion and loczl deposition.
A change in abundance might accompany incressed nearshore bedloads, but such
changes would be lecsl, temporary, and probably within the variation now ex-
pressed seasonally or periodically. Ieposition over wide sreas vesuiving in
loss of the hard bottom biota would be unlikely, and certainly temporsry., as
exposure of this substratum is in equilibrium with present sea level and
beach development. The extant bictz on hard bottom c¢ontainsg ne uwnique or en~
dangered marine speciss.



Biota associated with the sand deposit immediately seawsrd of the beach
{only Ptyehcdera flava was cbserved here) would net be adversely affected by
baach resteratlon or activitiss carried cut in conjonction with restoration.
No unique or important marine featuras were observed in this area. The hista
present should readily adjust to changes in deposition and/or sand movement

resulting from additions of sand to the besach,
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