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I. HITRODUCTIOU 

0 1. PURPOSE 

The purposes of this study \lere to deten:ii ne the need for and feasi bi 1 i ty of 
providing light-draft navigational inprover.ients on the Island of Hawaii. 

2. STUDY AUTHORITY 

This study and report uere accoupl i shed under the authority provided by 
Section 107 of the River and Harbor Act of 1960 (Public Law 84-645), as 
ar:1ended. Pertinent paragraphs of the authority are included in Appendix A. 

The Kaulana Bay Navigation Ir.1prover.ient Study uas initiated following a \·tritten 
request fror.1 the State of Ha\'1ai i, dated 23 August 1979. Based upon this 
request, a reconnaissance report \las cor.1pleted by the US Amy Corps of 
Engineers, Honolulu District on 8 January 1980 and approved for detailed 
project studies by the Chief of Engineers in June 1980. 

3. STUDY AREA 

The Island of Hawaii (Figure 1), the largest of the Ha,·,aiian Islands, 
encor.ipasses 4038 square r.1iles of land area and 305 r.iiles of coastline. This 
isl and has t,-,o r.1ai n population centers, Kai 1 ua-Kona on the west coast and Hilo 
on the east coast. The toun of Hilo is the econoaic and political center of 
the island and the r.1ain port. 

The Ka'u Judicial District encoapasses r.1ost of the south-southeast portion of 
the island. The surrounding lands consist of treeless plains covered by grass 
and lo\l shrubs, and volcanic basalt partially overlain by sand dunes. The 
shoreline in the area is rough and rugged, characterized by historic lava 
flO\·ts, and offering little natural protection or safe r.iooring. 

The boating f aci 1 i ty at Kaul ana Bay, consisting of a 20-foot wide, si ngl e-1 ane 
concrete rar.1p is the only facility in the Ka 1 u District constructed and 
adainistered by the State Departaent of Transportation. The raap \'las built in 
1963 and iraproved in 1972. 

4. SCOPE OF THE STUDY 

This study identified and evaluated the problems and needs associated \lith 
providing light-draft navigational ir.iproveaents on Hauaii and the ir.1pacts upon 
the overall environuental, econor.iic, social, cultural, and recreational 
resources of the area. The developr.1ent of alternative sites and design lay
outs, and the costs and benefits associated uith ir.iple1:1enting these r.1easures 
uere evaluated. 

Studies conducted included site investigations, archaeological-cultural 
studies, hydrographic and topographic surveys, geologic, foundations and 
raaterials investigations, fish and ,1ildlife studies, oceanographic and r.reteoro
logical studies, engineering designs, econooic evaluations and environmental 
a ssessr.ient. 

0 The objective of this study is to provide a planning process based on 
increasingly specific stages of investigation. At the conclusion of each 
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stage, the ran9e of possibl~ alternatives was assessed and evaluated. Elir.iina
tion of infeasible or undesirable 1Jeasures narroued the field of potential 
alternatives until an acceptable alternative or plan was developed. 

The Detailed Project Report (DPR) constitutes the authorizing docuaent for 
construction for the US Arny Corps of Engineers saall projects or continuing 
authorities progra1;i. Construction plans and specifications can be initiated 
after subsequent approval of the OPR by the Chief of Engineers and receipt of 
1 ocal assurances f ror.1 the State of Hawaii. 

5. STUDY PARTICIPANTS AtlO COORDINATlotl 

The US An,1.Y Corps of Engineers, Honolulu District was responsible for conduct
ing and coordinating the overall study and preparing the study report. Studies 
and investigations \·/ere perfomed \'Ii th the assistance of governr.1ental agencies 
(Federal, State, and local). Cor.11Junity groups and private interests were 
contacted during the study to help identify study concerns, to obtain pertinent 
study infor1:1ation, and to develop and evaluate alternative plans. A list of 
those contacted and the Public Involveaent program are presented in Appendix B. 

6. REPORT PREPARATIOH 

This docur.ient consists of a 1.1ain report and a series of appendices. The r.iain 
report is a self-contained document uhich describes the planning process and 
includes the envirorn;iental i1,1pact stater.1ent. The appendices contain technical 
and detai 1 ed i nforoati on and background data to support the i nfomation 
contained in the 1;ia in report. 

Appendix A, Plan Fon,1ulation Criteria and Cor,1pliance Reports, contains specific 
infon;iation regarding the study authority, legislative requirements, planning 
criteria and constraints, and local cooperation require~ents that contribute to 
the plan fomulation process of the study. Also included in this appendix are 
the evaluation reports required by Executive Order 11988, Section 404 of the 
Clean Hater Act, and the Coastal Zone Manager.ient Act. 

Appendix 8, Public Involve1aent Progran, describes the public involver,1cnt 
progra□ and contains pertinent correspondence received during the study and 
evaluation period. 

Appendix C, Engineering Investigations and Design Analysis, contains the 
engineering analyses and data relevant to the design of the proposed general 
navigation i1:iprove1.1ents . This appendix al so provides i nfomation concerning 
geology, foundations and 1,1aterials investi gations and cost esti1;,ates. 

Appendix D, Cultural and Social Resources, contains infonaation on the 
cultural-archaeolog1ca\ and social resources within the affected study area . 

Appendix E, tlatural Re sources and Fi sh and \lil dl ife Coordination, contains 
i nforr.iati on on natural resources within the study area and the US Fi sh and 
;,; l dl; fe Service report prepared in accordance with the Fi sh and \Ii 1 dl i fe 
Coordination Act of 1958 (Public Law 85-624). 

Appendix F, Econouic Analysis, contains the econor.1ic background, data, and · 
analyses for detenaining the benefits and costs associated with each alterna
tive plan. 
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7. PRIOR STUDIES 

a. The US An.1y Corps of Engineers, Honolulu District coopleted a ( 1 
Reconnaissance Report on possible light-draft navigation i1;1prover:1ents for the 
Island of Hawaii on 8 January 1980. This report established Federal interest 
in providing possible navigational improvements in Hawaii under Section 107 of 
the River and llarbor Act of 1960, as amended. 

b. The County of Hawaii cor.1pleted a General Pl an through an urban planning 
grant fro1:1 the Departr.1ent of Housing and Urban Developaent, under the provision 
of Section 701 of the Housing Act of 1954, as ar.iended, and the State of Jlawai i. 
The general plan rt!vision prograra, coapleted in April 1978 outlines general 
guidelines concerning socioeconoaic, physical, and institutional planning. 
This plan also outlined desired navigational iuproveaents for Hawaii • 

I I. PROBLEM IOENTIFICATIOtl 

1. PURPOSE 

The purpose of this section is to define the study area and the probleas to be 
addressed in the study. Thi s includes descri bin~ the base conditions, identi
fyin~ public concerns, establishing pl anning criteria, and analyzing the 
proble1.1s. Public concerns which relate to water and related land resource 
probleas are identified and then refined based on national and local policies. 

National planning policies are prescribed by the \later Resources Council I s 
Principles and Standards {38 FR 24778-24 869), the Hational Environr:iental 
Policy Act of 1969 {PL 91-190), Section 122 of the River and Harbor and Flood 
Control Act of 1970 (PL 91-611 ), the Water Resources Developr.ient Act of 1974 
{PL 93-251 ), the Clean Uater Act of 1977 {PL 95-217), and the Corps of 
Engineers' policy guidelines (ER •s). 

To help deten.1ine the resource 1,1anager.1ent!f probler:1s , the base condition of 
the study area is first defined. The base condition is the existing econor.1ic, 
social, and envirorn.1ental characteristics of the area. Future conditions are 
then projected and analyzed to deternine the "r.1ost probable future 112/ which 
\IOU 1 d prevai 1 over the area without any changes to existing resource uanager.ient 
plans. Th¼1 analysis describes the "without condition" criterion. Planning 
objectives.::: are then fon;iulated based on the probler.1s and needs of the 
area related to the 11without condition" cri terion. 

l/ 11Resource uanayer:1ent11 involves the developr.1ent, conservation, enhancer.1ent, 
preservation and r.iaintenance of water and related land resources to achieve 
the goals of society expressed nationally and l ocally. 

Y 11 llost probable future" is the projection of basic der.1ographic, econoraic, 
social, and environuental parar.1eters, which is used as the basis for defin
ing the "without condition" and the planning objectives for a particular 
study. 

l/ 11Planning objectives" are the national, state, and local water and related 
land resource 1,1anager.1ent needs (opportuni ties and probler.is) specific to a 
given study area that can be addressed to enhance IJational Econor.iic Devel op
r.1ent or Environaental Quality. 
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2. HATIOtJAL OBJECTIVES 

The Principles and Standards (P&S) for -planning uater and related land 
resources define the national objectives of national econor.tic developnent and 
environr.iental quality. Hational objectives are a r.1eans of 1;1easuring the 
effectiveness of possible solutions. The national econooic developr.tent (UEO) 
objective is achieved by increasing the value of the nation•s output of goods 
and services and ir.iprovi ng national econor.1ic efficiency. The envfronoental 
quality (EQ) objective provides for the r.1anager.1ent, conservation, preserva
tion, creation, restoration, or ir.1proveraent of the quality of certain natural 
and cultural resources and ecological systems in the study area. 

I . 

During the fon.1Ulation of alternative plans, the UED and EQ contributions are 
evaluated on an equal basis. For any plan to be considered for iapler.ientation, 
the total beneficial contributions accruing frora the project r.rnst exceed the 1 
total adverse ir.1pacts of the project. Pt.S al so re qui res that the ir.1pacts of a • 
proposed action be r.ieasured in terns of Regional Developr.1ent (RD) and Social 
Uel l Being (SUB). Contributions to the RD account are detemi ned by establish
ing a proposal's effects on a region's incoue, employr.1ent, population, econouic 
base, environr.ient, and social developr.ient. Contributions to the SUB account 
are deterr.ti ned by establishing a proposal's effects on real i ncor,1e, security of 
life, health and safety, education, cultural and recreational opportunities, , 
and e1:iergency preparedness. 

3. PROFILE OF EXISTING BASE COIIDITiotJS 

The cultural, physical, environr.1ental, and economic characteristics of Kaulana 
are briefly described. The appendices contain aore detailed descriptions 
relevant to the planning and design of general navigation irnprove~ents. 

a. History and Cuiture. The Ka'u District on the island of Ha\laii has 
historically been a relatively independent Kingdon isolated fror.i the rest of 
the island. Historical and archaeological records have revealed that 
Polynesian voyagers who settled in the Hauaiian Islands may have first landed 
and settled at Ka Lae, South Point, Hawaii. As the population expanded, other 
parts of the island becane inhabited. rlost of the early settler.tents consisted 
of sr.1al1 fishing villages. · { 

In 1791, Karaeharaeha became ruler of the entire island by gaining the Ka'u 
District uhen its ·chief l~eoua uas · killed at the dedication of Pu'ukohola Heiau 
at Kawaihae. · 

The Ka I u area later becar.ie a stopping point for seagoing travelers on their way 
to Hilo. In the 1860' s, tlark T,-,a in lived in Uai ohi nu and ,-1rote extensively 
about his experience in the islands. 

b. Physical' and Environr.iental Setting. 

(l} Physical features. Being of volcanic ori9in, the dominant topographic 
feature o'n the southeastern portion of the island (Ka'u District) are the large 
expanses of lava fields. Tuo of the island's nost active volcanoes, flauna Loa 
(13,796 MSL) and Kilauea ilre ' located in this area. Mauna Loa (Big Mountain), 
the largest single r.10untain on earth,. provides a drar.iatic backdrop for the 
Kaulana Bay area. The Ka'u landscape is characterized by historic as 1·1ell as 
young lava flous, 1.1oderate slopes uith little or no established surface drain
age, and a rugged coastline consisting of low and extrer:,ely steep sea cliffs. 

5 



(2) Clir.1ate. The Island of Hauaii has a seai-tropical clir.tate, but has 
wide variations across the island in teraperature and rainfal 1. Ter.1peratures 
range fror.1 58 to 90 degrees (rainiaur.1-aaxir.1u1:1) along the coastal plain to sub
freezing r.1inir.1ur.1s in the r.1ountains. Hauna Kea and Mauna Loa often have a 
r.iantle of sno\l during the \'linter r.1onths. Rainfall in the southuestern region 
of the Ka 1 u District uhich includes the South Point area varies fror.t less than 
29 inches at South Point to 75 inches at the 5,000-foot elevation. Relatively 
uhifom trade,rinds prevail offshore, but disruption by the high land nasses 
□ake inland winds very cor.tplex. 

(3) Astronooical tides. The nearest tidal bencmark to Kaulana Bay is at 
Honuapo approxiuately 15 r:iiles to the northeast. Tidal rneasurer.ients taken at 
this location by the US Coast and Geodetic Survey in 1929 are as follous: 

Highest tide (estinated) 
t1ean higher high uater 
Mean high uater 
Half tide level 
Mean 1 o\l uater 
flean louer lo\l uater 
Lowest tide (estir.1ated) 

Feet 

4.00 
2.50 
2.00 
1.15 
0.30 
o.oo 

-1.50 

All elevations in this report are referenced to aean louer low water (11LUI) 
datUJJ. 

(4) Terrestrial biota. The coastal area of the Ka 1 u District is charac
terized by sparse vegetation consisting priaarily of indigenous strand plants 
such as iliaa, Pa 1 u-o-Hiiaka and beach aorning glory ,.,ith patches of Demuda 
grass occurring in backshore areas. 

Terrestrial fauna in the Ka 1 u Distri ct are also lir.1ited in abundance and 
diversity. Shorebirds including the golden plover, uandering tattler and ruddy 
turnstone probably utilize avai lable shallow feeding habitat in the area. 
Passerine birds, field r.1ice, and rats are also found in this area. 

(5) rtarine biota. The substratum throughout nost of Ka•u coastline con
sists of hard lava rock covered in places by accur.tulation of silt and coral 
rubble. A number of bays along this coastline contain scattered r.1assive heads 
of Porites coral. Coral grO\·Jth elseuhere in these bays are Hnited to 
scattered Pocil 1 oeora colonies possibly a consequence of the constant Have 
action occurring 1n these areas. A variety of cor.r.1on reef fish and aarine 
benthic invertebrates including gastropod raollusks, sea urchins, sea cucut1bers 
and crabs are present along the coastl i ne. Green sea turtl es are occasionally 
observed offshore but no knoun nesting beaches are located in the Ka'u area. 
The endangered huapback uhale has also been observed along the Ka'u coast in 
transit to or fror.1 the shallou shoals that corapri se their preferred uintering 
habitat, prii.tari ly Penguin Banks and the area bet\-,een rlaui, Lanai and ttol okai. 

(6) Geology. The Island of Hauaii is the youngest of the Hauaiian i sland 
archipelago and is the result of the coalescence of the lava flo,,s of five 
volcanoes. The volcanoes, ftauna Loa and Kilauea, are still very active . The 
base rock in the area is nassive basalt. This is overlain by soi l consisting 
of weathered base rock. The soils are very shallo\'I, covering rough lava flows 
that are extrer.iely pen-.1eable. 
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(7) Seis□icity. The Island of Hawaii is situated uithin a seisnically 
active zone and is classified as seisoic zone 3. t1any earthquakes of lm, and 
1;-ioderate r.iagnitudes occur throughout the year. tlost earthquakes that do occur 
are related to the volcanic activity of Kilauea and Mauna Loa. 

c. Econor.iic Characteristics. 

(l) Developr.tent and econouy. The State of Hauaii is prosperous 1·1ith a 
grouing population and econoay. Bet\-,een 1958 and 1980, the total resident 
population increased fro□ 611,800 to 963,617 (prelir.iinary census). During the 
period 1958 to 1977, the gross State product □ore than quintupled, fro□ $1.4 
billion to $8.0 billion. The three largest contributors to the State econor.,y 
are tourisr.1, defense expenditures, and agriculture, the bulk of the last 
activity being in the production of sugar and pineapple. The most rapid 1rowth 
during the last several yaars has been in the tourist industry. Tourists 
arrivals totaled 171,500 in 1958 and 3,960,000 in 1979. Tourist expenditures 
,-1ere $83 r.1i 11 ion in 1950. The expenditures \lere $440 r.ii 11 ion in 1968 and $2. 6 
billion in 1979, an increase of 495 percent. This co□pares to an increase of 
17 5 percent for defense spending. It is expected that the gro\fth trend in 
tourisu will continue although at a slower pace together uith the State econor.iy 
in general. 

Sugar and tourisu do1:iinatc the econouy of the Island of Hauaii. There are 469 
sugarcane fams in Hawaii County cultivating 92,829 acres of caneland. Produc
tion of raw sugar was 3.9 r.tillion tons, 42.5 percent of the State's total in 
1978 with a value of $68.6 r.tillion. Currently , the State of Hawaii supplies 
about 10 percent of the nations 11-1/2 r.1illion tons of annual sugar 
consur.iption. 

The visitor industry on the Isl and of Hauai i greu rapidly in the past 15 years. 
Hotel construction increased so fast during this period that capacity exceeded 
the need for roo1;is. The increase in hotel units has been greatest along the 
l<ona coast. Of the 6,093 units on the island in 1979, there ,,ere 3,637 units 
in Kona area, 1,954 units in Hilo and 502 units in other areas of the county. 
Total visitor expenditure on the island in 1978 ,-,as $158 rail lion. Two-thirds 
of the State I s beef and one-half of the diversified agriculture crops are 
produced on the Island of Ha\laii. Cor.T.1ercially caught fish previously sold 
only to local r.iarkets or shipped to Honolulu are nou being shipped freshly iced 
to the r.,ainland. 

Ka I u, South Kon a, and the tlorth Kon a Districts ,,oul d be serviced by Kaul ana 
Bay. The r.1ajor econor.1.Y in the area includes livestock, sugar, coffee faming, 
and the visitor industry. The visitor industry is the fastest growing industry 
and uil l have the greatest influence in the future. J\n additional 2,150 hotel 
units are planned for the Kona area \·tithin the next several years. 

Co1:nercial fishing has aluays been popular in the r.aulana area. Available 
records indicate over 508,000 pounds of fish caught in 1980. This is expected 
to grou si nee Kaul ana fronts one of the best fishing grounds in the isl ands. 

(2) Population and labor force. Ha,-,aii County's population decreased 
betueen 1930 and 1960. The 1970 census r.iarked the first tine since 1930 that 
the population had sho\ln an increase over the previous decade. The population 
has continued to increase at a steady rate up through 1980. 

7 



Mechanization led to the decline in sugar er.1ployr.1ent and out nigration of the 
population. Uith the advent of touriso in the 1960's, the population began to 
increase. Hauai i County population increased 3 percent froa 61,332 in 1960 to 
63,468 in 1970 and then 45 percent the next decade to 92,206 in 1980. For the 
sar.ie decades the Ka'u and Kona districts had increases of 1 percent to 1970 and 
91 percent to 1980. The Ka'u District by itself had increases of 0.9 percent 
to 1970 and 8.9 percent to 1980. 

TABLE l. HISTORICAL POPULATIOH OF 
HAl-lAI I COUtffY AHO KA' 0, SOOTH KOtJA, IJORTH KOtlA 

Ka'u, South Kona, Uorth Kona Ka'u Hawaii County 
Percent Percent Percent 

Year Population Grouth Population Growth Population Gro\lth 

1910 55,382 

1920 

1930 

1940 

1950 

1960 

1970 

1980 

64,895 

73,325 

73,276 

68,350 

61 , 332 

63,468 

92,206 

1.6 

1. 2 

- • 1 

-.7 

-1. 1 

3.5 

45.3 

11,440 

14,156 

13,529 

11,633 

12, 111 

12,234 

23,411 

23. 7 

-4.4 

-14.0 

4. 1 

1. 0 

91.3 

4,303 

3,368 

3,398 

3,699 

Des;>ite the ra j> id population grouth in recent years, the county re□ains 
relatively uncrowded uith a density of 23 person per square r.1ile, as co1:1pared 
,,; th over 1,000 person per square r.ii le on Oahu. 

The civi lian 1 abor force ui thin the county i ncreased 25 percent fror.i 28,300 in 
1970 to 35,400 in 1980. The greatest increase uas hotel er.1ployr.1ent, folloued 
by retail trade. The largest decrease uas in the sugar industry where 

-21. 7 

0. 9 

8.9 

labor needs in harvesting and processing ,-,ere reduced by r.1echanization. A 
s1 uup in the tourist t r ade during the late 1970' s in conjunction with the 
,·ising populati on caused uner.1ployr.1ent to rise to its highest levels in the past 
t uo decades. The uedi uu f ar.1i ly i ncoue auong Kc1' u, South Kona, Uorth Y.ona 
Districts res i dents uas $8,478 in 1970 cor.1pared \·1ith $9,750 for Ha\-1aii County 
and $11,554 for the State. The r.1ost recent inco,:ie figures available sho\'I 
household inco1:ie of $10,293 in Puna-Kona and $12,165 for Kona in 1975. 

4. "II ITHOUT" CONDITIOH PROFILE 

If no federal action is taken to provide navigation ir.iproveaents, the lack of 
an adequate boating filci l i ty \Ii 11 continue to constrain full use of the ocean I s 
resources in the study area for cor.,~ercial fishing. In addition, the lack of 
an adequate fac i lity 1.1ay stifle econor.iic growth in the area through reduced 
boatin9 related corn:1ercial enterpri se and er.iployr.ient opportunities. Ka'u 
fisheraen and other Bi~ Island residents uill continue to utilize the Kaulana 
!lay launch rar.1p, the only publicly m·med and operated raup in the entire Ka'u 
Di strict. 
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The resident population and: sr.1all business activity will continue to grou in 
the study area. \Ii th the ever increasing nunber of cor.r.ierci al fi she men, 
greater de1.1ands are being placed for an additional or improved boating facil
ity. In recent years the export of fresh fish to local and r.1ainland r.iarkets 
have been r.iaking increasing contributions to the gross economic output of the 
area. Cor.nercial fishing is fast becoraing an ir.iportant economic mainstay of 
the Ka'u District. 

5. UAVIGATIOll PROBLEH AUD tJEEDS 

The existing Kaulana boat rar,1p is directly exposed to deepwater swells fror:1 the 
east cl ockui se to the south\·test. Tuo 1 arge raountains, Mauna Loa and 11auna Kea, 
cause the prevailing tradeuinds and uaves in the Kaulana area to be easterly. 
These \laves refract and diffract into the unprotected launch rar.ip resulting in 
considerable danger and difficulty during launching and recovery operations. 
During Kona uinds the rar.1p is not usable at all. Because of these 
difficulties, launch and recovery operations take 3-4 -persons, and the local 
boaters esti1aate that boats or trai 1 ers are dar:iaged about 20 percent of the 
tirae the rar.1p is used. Based on available data and discussions with local 
boaters, it is estinated that launch and recovery at the existing rar.1p is only 
possible about 60 percent of the tiae. 

At present, fishemen caught in sudden stoms cannot safely land and recover 
their boats. This is a serious hazard for fisheroen at night, uhen very 
profitable botto,a fishing is done. If the winds and seas start to build, the 
boater r.iust wait unti 1 daylight to use the rm:ip and by then the seas have often 
created a very hazardous condition. In addition, if sufficient people are not 
available to help. the boat is often dar,1aged during the recovery operation. 

The current practice for Ka'u fisherr:ien is to launch their boat at Kaulana and 
then r.1oor it in 1 ee of the cliffs on the uest coast of South Point. At the 
r.1ooring area, they un.load their catch and load fuel and ice as long as the \'lind 
and seas pen-.1it. Fish and supplies are brought up and dmm the cliff face by 
rope and pul 1 ey. During the tiraes of the year uhen the fishing is 
exceptionally good , the boats are often 1:ioored overnight to reduce the nur.iber 
of hazardous 1 aunch and recovery operations. However, this practice is very 
risky also, particularly during the winter r.ionths \/hen the uind and seas often 
change direction quickly. One boater reported having lost 7 boats in the last 
20 years because he could not get his boat out llhen the uind and seas ca1:ie up 
unexpectedly. A protected basin \·muld perr:iit fishen1en to return to the rar.1p 
and safely unload their catch and return to the fishing grounds. 

The relatively sr,mll, 18 to 27-foot fishing boats have no refrigeration or rooa 
for large amounts of ice. This limits their catch to what can be kept chilled, 
and often necessitates frequent trips to shore to unload their catch. Uith 
safer launch and recovery conditions, several of the boaters have stated that 
they would purchase larger craft to increase their fishing capability. 

In spite of the hazardous conditions, the fishen:ien 1rill continue to use the 
Kaulana rar.1p because of its proxir.1ity to excellent fishing grounds. The next 
closest, protected, public launch ra1:1p is located at Pohoiki Bay on the east 
coast and Honaunau on the uest coast, approxir.iately 58 and 40 nautical r.1iles 
away, respectively. These ra□ps are too far auay for the Ka'u boaters to 
safely reach their fishing grounds and return. Consequently, Kaulana Bay as 
\tell as other po~ential sites along the Ka'u coast \•,ere investigated for 
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possible navigation ir.iprovenents or construction of a new facility in a nore 
sheltered location. 

6. RELATED PROBLEt1S AHO NEEDS 

a. Environ1;iental Resources. Maintaining the di strict's natural environ
aental quality is i1.1portant to the Ka 1 u cor.11:1unity as uell as to visitors to the 
Ka'u coast. Any navigation iaprover.ients should be designed to co□pler.ient 
existing uses of the area's natural resource and should have as little adverse 
effect on the coastal and 1.1ari ne environraent as possible. Marine life is 
relatively diverse and abundant along this coastline. 

The Ka'u coast is rich in Ha\laiian historical and cultural resources. Local 
residents have indicated an awareness and concern for protecting these 
resources and the need to coordinate iraprovernents in the Ka 1 u area so as to not 
adversely iapact on iraportant cultural and historic resources as ,-,el 1 as 1 ocal 
lifestyles. The South Point area of the Ka 1 u District is on the register of 
tlational Historic Landr.iarks. 

b. Hur.ian Resources. 

(1) The Ka'u coastline provides recreational opportunities for southeast 
Hauaii residents and is actively utilized by S\·tir.r.iers, fishemen, and surfers 
as well as 1.1ainland visitors attracted siraply for its scenic beauty. The 
effect of navigation iaprover.ients on these activities and the possible 
secondary effects on the use of adjacent land areas r:iust be assessed and eval
uated. If future shoreside facilities are provided, najor utilities including 
electricity and uater aust be r.iade available. 

7. DESIRED Il1PROVE11EilTS 

The State of Ha\laii, Oepartr:ient of Transportation, has requested Corps of 
Engineers assistance \lith navigation ir.iproveraents at Kaulana Bay, including the 
construction of a breakuater and protected basin. This request uas based on 
the expressed desires of the local Ka 'u Fishen.1en Association to inprove the 
usability and safety of the launch facilities used by the South Point cor.1.1er
ci al fi shen:ien. 

At a recent public workshop (9 July 1980) held on the Big Island, the consensus 
of those attending (local governr.tental agencies, residents, and fishen.1en) 
favored Kaulana 3ay as the site for navigation ir.1prover.1ents. However, the 
possibility of i,.1proving existing facilities at other sites or the construction 
of neu facilities in a uore sheltered location are being considered. The 
alternative sites discussed at the public uorkshop \-/ere Punaluu, Honuapo Ba:,, 
!~aa l ua 1 u 13ay, Kau 1 ana Bay. and Po hue !lay. 

8. PLAHUillG OBJECTl VES 

The fon-.1Ulation of planning objectives for the study was coopleted in tuo 
stages. First, praH r.,inary analyses of social, economic, and environaental 
resources uere perfon.,ed in conjunction with the identification of the problens 
and needs related to light-draft navigation. Based on the analyses and the 
stated vieus of the County, the r.iost ir.ir:iediate navigation needs are focused on 
cor.ir.terci a 1 fishing. 
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Uext, planning objectives \1ere fon.mlated to satisfy the specific 1 ight-draft 
navigational needs of c01r.1ercial fishing. The follm·,ing planning objectives 
served as guides in the fonJulation and evaluation of alternative plans for 
navigational inprover.1ents on the Big Island. 

a. Ir.iprove cocr.1ercial fishing opportunities on the Big Island during the 
1985-2035 period of analysis. 

b. Improve the socioeconor.iic opportunities for the people of the Ka 1u 
Di strict. 

c. Avoid alteration to historical and cultural resources of the area. 

d. Minimize alteration to bay r.1arine environuent. 

e. t1axir.1i ze net benefits. 

II I. FORt1ULATIOll OF PRELltlINARY PLANS 

l. P.ATIOHALE 

This section of the report is directed towards the devel opnent and evaluation 
of alternative neasures to resolve the probler.ts and needs of the study area and 
to fulfill the planning objectives defined in the previous section. Possible 
raeasures do not necessarily have to be within the Corps of Engineers' authority 
or capabilities. If favorable or superior raeasures are available outside the 
Corps of Engineers authorities, the final recor.vaendations will al so indicate 
these alternative Qeasures. The initial step in the fomulation process is the 
identification of broad neasures (nonstructural or structural) available to 
resolve the probleus. If structural ueasures are consider-ad to be the best 
solution to r.1eet the planning objectives, the second step is to identify and 
evaluate potential sites where structural solutions can be constructed with 
niniraal adverse irapacts. After the selection of a suitable project site or 
sites, specific design layouts can be fomulated and evaluated. Those plans 
that raeet the planning ohjectives and local desires can then be identified. 

2. PRELitlIHARY SCREEtlIUG OF AL TERHATIVE flEASURES 

a. Uonstructural Alternatives. tlonstructural alternatives or r.ieasures 
are those actions that can aeet the planning objectives ttithout constructing 
ne,·1 facilities. Typical r.ieasures include iraproving the efficiency of existing 
facilities or the conversion of other existing facilities. These neasures have 
usually been identified as manager.tent alternatives. 

b. The general 1 ack of any public uaterfront, harbor or protected boating 
facility in the Ka'u area uakes it difficult to apply nonstructural alterna
tives as a raanager.icnt option. There are only two boating facilities along the 
entire Ka 1 u coastline both of uhich are launch rar:ips. Both facilities, 
however, cannot r.1eet the planning objectives ui thout extensive r.,odificati ans. 
Although not intended to provide all-,-,eather navigation protection, ir:iproving 
the navigation conditions for fair through 1:1arginal \'leather \lould greatly 
enhance fishing opportunities by increasing the percentage of tir.,e a vessel can 
use the launch facility. To 1:ieet the needs of these vessels, a protected basin 
is considered necessary for the safety and well-being of Ka 1 u fisherT.1en. 
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c. Structural Alternative. The State of Hawaii Oepartuent of Transporta
tion has identified specific criteria they feel would r.1inir.1ally r.ieet the needs 
of Ka I u fi shen;ien. Because 1 i ttl e is knol'ln about the specific 1 i fe require-
r.1ents for r.iany reef and raarine organisras, precaution r.iust also be exercised in () 
evaluating possible disruption or destruction of these ecosyster.is by any struc-
tural proposal. Consequently, certain planning concepts should also be applied 
in evaluting these ecosysteras and in selecting possible sites and/or designs 
for structural alternatives. Planning criteria for the fonnulation of 
prelir.ainary plans ~,ould include at this stage: 

(1) Providing a protected basin that can accor.r.iodate a typical fishing 
vessel of 27-foot length, 7-foot bear.i width and 2.5-foot draft. 

(2) Mininizing conflicts with local land-use policy and physical corar.runity 
disruption. 

( 3) Enhancing, prescrvi ng, or r.ii niiai zing adverse effects on raari ne and 
terrestrial flora and fauna resources. 

(4) Preserve archaeological and historical resources. 

(5) Maxiraization of net benefits. 

J. IDENTIFICATiot~ OF POTENTIAL SITES 

a. This section of the report is directed to\lards the developr.tent and 
evaluation of alternative sites for light-draft navigation ir.1prover.1ents. As 
expressed in the probleras and needs section of this study, the construction of 
a protected basin was considered essential to cor.r.iercial fishen:1en. A 
protected basin would penait safe passage of fishing boats during sudden stom 
conditions and pro vi de safe 1 aunch and recovery operations. \H th iraproved 
conditions increased fishing capabilities of existing boaters are anticipated. 
The initial step is to identify potential sites. The nur.iber of potential sites 
can then be reduced by elir.iinating areas that \lould not r.ieet our prelir.iinary 
environr.1ental, cconor.1ic and land-use concerns. A solution of no development 
was not considered because it would not r.ieet the expressed desire for ir.1prove
r.1ent which is the basic objective of this study. 

b. Potential sites uere restricted to the Ka'u District coastline of the 
Big Island. Areas along the rer.1aining coastline were considered too far fror,1 
prir.ie fishing grounds in the south and southeast coastal waters. 

Five sites were initially considered as possible areas for light-draft naviga
tion iaproveraents {see Figure 2). The rnajor considerations in selecting a 
possible site were: (l) sea conditions, (2) access, (3) distance to best 
fishing grounds, (4) land availability, (5) historical sites, (6) endangered 
species, (7) utilities, and (8) existing and proposed land use and zoning. No 
other location t1as identified by Hawaii County or the general public at a 
9 July 1980 public workshop held on the Big Island. The possible alternative 
sites for navigation ir.iprover.ients include: 

(1) Punal uu. 

(2) Honuapo Bay. 

(J) Kaalualu Bay. 
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(4) Kaulana Bay. 

(5) Pohue Oay. 

c. Punaluu. 

(1) Land use. Land adjacent to the existing boat rar.ip and access road is 
privately O\·med by C. Breuer and Coopany. In recent years, the Punaluu Beach 
area has been developing into a tourist destination point. The C. Breuer 
Company r.iaintains a condor.iiniun developr.ient, golf course, ueetin!} center, and 
restaurant near the Punaluu Beach Park. 

(2) Site condition. The existing launch ranp at Punaluu is very steep and 
in poor condition. It is aligned perpendicular to the incooing waves Hhich 
creates hazardous conditions during launching and recovery operations. Only a 
fe\·I boats utilize the rai:ip, hm,ever, fishemen claiu that the rar.ip area offers 
good refuge during sudden ston-.1 conditions. The \tater depth at this site is 
shallou ranging fro□ l to 3 feet in the vicinity of the ra□p. The bottor.1 sur
face is covered 11ith a heterogeneous r.1ixture of black sand, silt, coral rubble, 
exposed pahoehoe rock, basalt, boulders, concrete slabs fron the old landing 
and r.ietal debris. 

The existing rar.ip lies on a point of lava once used as a boat landing for sugar 
conpanics. An old concrete landing and adjacent buildings have been destroyed 
by \laves and neglect. The access road to the ra1:1p is a single lane converted 
rail road bed. 

(3) Envirom.1ental considerations. An anchialine pond is situated behind 
the Punaluu Black Sand Beach and adjacent to the existing boat ra□p. A 
description of this pond and its fauna appears in Elliot and Hall's "!letlands 
and IJetland Vegetation of Ha\laii." Vegetation at the site is a 1.1ixture of 
indigenous and exotic species. llo rare or unique plants uere observed. The 
vegetation was dor.iinated by Christnas berry trees (Schinus terebinthe folius), 
haole koa (Leucaena leucocephala), beach heliotrope O,esserschraidia argentea), 
beach □orning glory (Ipo□oea spp.), and passion fruit vine (Pasiflora sp.). 

Uater clarity at Punaluu is excellent Hith visibility greater than 80 feet. A 
lens of freshuater, approxir:iately 2-3 feet thick is visible on the surface 
,-,ithin the bay near the ra□p. Salinities of surface \"/aters range fro□ 
19-29 ppt and ,-,ater ter.iperature is near 22 degrees C. The underlying salt 
water is substantially uamer at 25 to 27 degrees C. State \later quality 
records obtained for Punaluu Black Sand Beach revealed that colifom levels do 
not exceed established lir.iits. like r;iany areas along the south and south
eastern coast, very little coral grm,th is evident. Hm1ever, there appears to 
be a diversity of 1.1arine life at this site. Uo unique or endangered species 
,,ere observed during a recent field i nvesti gati on. 

(4) Archaeological considerations. The re□ains of prehistoric Ha,1aiian 
structures can be found at Punaluu. The access road to the existing Punaluu 
ra1.1p and the foundations of the sugar dock r.iay be eligible for listing on the 
Mat,aii and IJational P.egister of Historic Places. The Kane'ele'ele Heiau is 
situated on a hill i1:u:iediately east of the existing boat rar.1p. 

(5) Sur.1Jary. The Punaluu area has been developed in recent years as a 
tourist destination point. Based on existing and future developnent in the 

14 



0 

0 

area, availability of land for potential sites for a harbor and shoreside 
facilities are liuited. Several sites within the Punaluu area r.tay be eligible 
for listing on the Ha\·taii and National Register of Historic Places (access 
road to rar.1p and old sugar dock). Because of probl er.is associated with the 
acquisition of private shoreline land for navi 9ati onal ir.1prover.1ents, provisions 
for public vehicular access. and archaeological considerations . this site was 
consequently eliuinated in favor of a r.iore desirable location. Also, a r.taster 
plan for stateuide boat launching facilities cor.1plcted in 1972 for the State 
of Ha\laii Departr.lent of Transportation recor.11aended that no further considera
tion is \'larranted for this site prior to 1990 because of the cost to protect 
the rarap. 

d. Honuapo Bay. 

(1) Land use. A county park (lihittington Beach Park) is situated along 
Honuapo Bay with access for vehicular traffic. In 1975, a tsunar.ii severely 
dar.iaged an old sugar dock and beach park facilities. Park facilities including 
three sr.1all pavilions and a restroor.i facility have recently been built by the 
County. Future plans for this area call for a resort developaent consisting of 
a 200-unit hotel and a golf course to be developed by C. Breuer Cor.ipany. 

(2) Site condition. Honuapo Bay is a shallow crescent shaped er.ibayraent 
situated about 5 r.iiles south\·test of Punaluu Harbor. A pror.tinent feature of the 
coastline are the high cliffs along the southern coastal area. The offshore 
areas consist of a series of exposed pahoehoe dor.ies as uell as a fringing 
basalt shelf along the seaward edge of the inner bay. The Honuapo site is 
directly exposed to tradewind conditions, resulting in \·1aves in excess of 
2 feet almost 100 percent of the tiue. \laves in excess of 6 feet occur on an 
average of 80 days per year. The configuration of the bay offers lir.iited 
natural prote~tion fror.1 wave attack resulting in generally poor navigation 
conditions. 

(3) Environr.1ental considerations. A sr.iall coastal \·tet1and can be found 
along the northern shoreline of Honuapo Bay . During a recent field trip, 
approxir.iately 8 sea turtles (Chelonia r.iydas), an endangered species, ,-,ere 
observed feeding nearshore. The largest of these turtles had an estinated 
carapace len'gth of 36 inches or uore. 

(4) Archaeological considerations. The Honuapo Landing site. located just 
south of Uhittington Park, uas rccoroended by the ~~a•u Historical Society as a 
reserve because of its historical relationship to Ka 1 u and its econoaic history 
and to inter-island shipping generally. Archaeological sites of ir.iportance in 
this area include house sites, platforr.1s, ualled structures {east of Laeokar.iilo 
Point), and the Honuapo Ponds. 

(5} Sui;11.1ary. \lhittington Beach Park (County), located along the shoreline 
of Honuapo Bay, provides shoreline recreational opportunities for the people of 
Hauai i County. The construction of navigational iaprovernents for cor.r.ierci al 
fishing at this site is not considered to he cor.1patible \lith the context of 
this ther.1e. Although this site is easily accessible fror.1 the r.1ain highuay, the 
entire area is privately ouned and launching is very difficult because of the 
shallo\l reef and wave exposure. A 1:iaster plan for state boat launching facili
ties, coapleted in 1972, recor.1r.1ended that no further consideration of this site 
is ,-,arranted because of the expense involved . 
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e. Kaalualu Bay. 

(1) land use. The County of Hawaii Recreation Plan (1974) is proposing to 
develop a regional beach park at Kaalualu Bay. C. Breuer ' s long-range plan for 
this area consists of several resorts and aultiple far.1ily d\lellings and single 
far.,ily residences, the r.1ajority of \lhich are along the shoreline. 

(2) Site condition. The configuration of adjacent land features affords 
good shelter for sr.iall craft during tradewind \teather, but is exposed during 
Kona ueather. Kaalualu Bay is very shal lo\l and extensive dredging of hard 
bottor.i substrate would be required to provide a channel. Host of the bottor.1 
surface is couposed of fin.1ly attached basal t ic taaterial although loose 
boulders are also present. Access to this site is ir.tpossible without a four 
wheel drive vehicle. 

(3) Environr.1ental considerations. Uith the possible exception of the 
ender.,ic sponges, the dor.1inant and conspicuous raacrofauna and r.iacroflora of the 
bay are not unusual. Differences in depth and salinity fror.1 the head of the 
bay to its seaward extreae has r.iade it possible to detect differences in the 
fish and invertebrates fauna indicative of the physical changes. Considerable 
seepage of brackish uater occurs at the head of the bay, resulting in lowered 
ter.iperatures in this region. 

Approxir.1ately 80 percent of the vegetation at the site are non-native con!.ist
ing raostly of weedy species. The vegetation around the bay raay be divided into 
four cor..-.1Unities: (a) Scaevola Thicket, (b) Proso~is Forest, (c) Sesuviua 
Marsh and (d) Lantana Bushland . Uo endangered or hreatened species ex1st at 
this site. 

(4) Archaeological considerations. An archaeological reconnaissance of 
the surrounding area coapleted in 1972 discovered 91 archaeological sites. The 
sites discovered in the bay area represent prehistoric Hawaiian utilization of 
the area--the raost significant sites are the clusters of bait cups which are 
situated along the eastern edge of the bay. Other prehistoric sites include 
the Kapenako \laterhole which is adjacent to the east side of the bay and 
scattered house sites around nearby Paiahaa Bay. 

(5) Sur:r.iary. A regional beach park being proposed for Kaalualu Day ~'lould 
provide shoreline recreational opportunities. Long range plans by c. Brewer 
include a resort/subdivision developraent. Based on these plans, construction 
of a harbor for cornercial fishing is not considered to be cor.ipatible with the 
context of this ther.ie. On a recent field trip, a species of enderaic sponges 
•;-1as identified at this site. In addition, an archaeological reconnaissance 
conducted in 1972 revealed a total of 91 archaeological sites. Because of the 
environi.umtal and archaeological considerations and land-use plans associated 
with this site, this location was no longer considered. 

This site uas selected for navigation iaprover.ients and funds were appropriated 
by the 1971 State Legislature, however, because of subsequent environraental 
conflicts this site was no longer considered. 

f. Pohue Bay. 

(1} Land use. Additional developaent of the existing subdivision directly 
across Pohue Bay is likely to occur if land access over the existing private 
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road syster.i, as well as power supply, is obtained for the site in the future. 
This site is located on private ranch land. The 1971 General Plan for the 
County of llawaii proposes to establish the Pohue Bay area as a shoreline 
reserve. 

(2) Site condition. A saall , sandy beach characterizes the edge of the 
central portion of the bay. Since the area is sheltered fror.t tradewind condi
tions, Pohue Bay has considerable natural protection. Haves in excess of 
2 feet approach the area 200 days a year while waves over 6 feet are estir.iated 
to occur only about 5 days per year. 

(3) Environuental considerations. Bats, sited in this area, are listed on 
the endangered species list. 

(4) Archaeological considerations. Directly across the shoreline are a 
nur.iber of archaeological sites which include the Kanonone Uaterhole, house 
sites, petroglyphs, konani boards, and burials. Uany other existing sites were 
not surveyed at the tine of this reconnaissance. 

{5) Sur.w:1ary. Additional developaent of the existing subdivision in the 
Pohue Bay area is anticipated ~,ith ir.iproved vehicular access and installr.ient of 
najor utilities. Along and adjacent to the shoreline area are a nuaber of 
archaeological sites \lhich have not yet been evaluated by the State Archaeolo
gist. Uith additional developr.ient and archaeological sites scattered through
out the area, a potential location for a harbor and shoreside facilities will 
be lir.iited. Because of site lir.iitations and environr.1cntal and archaeological 
considerations, no further studies uere conducted. 

g. Kaulana Bay. 

(1) Land use. Land availability is unlir.iited but the land is under the 
jurisdiction of Hawaiian Hooes Cor:u:iission. An arranger.ient would have to be 
r.iade ~,i th llat,ai i an Hor.ies Land for access and shoresi de space. The 1971 General 
Plan for the County of Hawaii proposes to establish the Kaulana Bay area as a 
shoreline reserve. 

(2) Site condition. The shoreline of Kaulana Bay is scattered \'lith rocks, 
cobbles and boulders with so1:1e sand and terrestrial sedir.ients. The bottor., of 
the bay is prir.iarily solid rock substrate overlain \lith sand and rock up to 
about 1-foot in diar.1eter. Depths vary fror.i about 1-foot near the raap area to 
about 6-8 feet in the bay. \lave energy within Kaulana Bay is usually generated 
by the northeast trades; ho\1ever. uhen Kona storr.& conditions are present, 
southerly waves are focused directly into the bay causing hazardous conditions. 

A partially paved and dirt road branching fror.1 the nain highuay provides access 
into this area. 

(3) Environr,1ental considerations. A recent study of coastal vegetation 
did not reveal the possible presence of Portulaca hawaiiensis (a rare species 
proposed for 1 i sting as endangered in 1976) or Ses6ania tor.ientosa pl ants 
(ohai). Vegetation consisted principally of indigenous strand plants such as 
iliua (Sida fallax), Pa'u-o-Hiiiaka (Jacquer.iontia sandivicensis) and beach 

0 r.iorning glory (Ipor.ioea ses-caprae). Open spaces at Rau1ana are covered with 
Ben-,1uda grass (Cynodon actylon). 
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\later clari ty at Kaulana is approxir:1ately 50 to 75 feet. Uave wash over a sand ( 
shoal is responsible for sor:1e localized turbidity. Surface salinities, ranging ) 
fror:i 33.5 ppt to 32.5 ppt, suggested the presence of so1:1e fresh-water seepage. 
Scattered r.iassive coral heads are found along the ,1estern portion of the bay. 
Presuraably, because the bay is subjected to substantial \'fave action, there is 
little other hard coral growth. l~o unique or endangered narine species were 
observed during a recent field trip. 

{4) Archaeological Considerations. Kaulana Bay is uithin the South Point 
llational Historic District and is designated a tlational Landaark. A survey 
conducted in 1969 by the tlational Park Service identified Kaulana Bay point on 
the east side of the bay as a kapu area having nur.1erous archaeological sites. 

(5) Suanary. Kaulana Bay is the nearest site to prir.1e fishing grounds off 
the southern coast of the Big Island. A representative of the Haweiian Hor.tes 
Land acknm'll edged that he foresees no problems in the State obtaining the 
necessary pemits for navigation and shoreside ir.1prover.1ents. 

There are no endangered species or species eligible for listing in the Kaulana 
Bay area . 110,1ever, Kaulana Bay is located within a Hational Historic Land□ark 
and District and archaeological sites are knoun to exist on the east side of 
the existing boat launching raap. tlavigational ir:iproveaents at this location 
1·1ould require niniaal channel dredging because existing depths are adequate for 
suall craft navigation. Uater clarity would be ter.1porarily reduced because of 
dredging activities. 

The loss of surface substrate is not expected to elininate the habitat or fish 
resources of the area. Breakuaters have the potential of enhancing r.1arine 
resources by providing habitat diversity and possibly increasing species 
diversity and abundance. Advantages arisi ng fror.1 this site include nininal 
environr.1ental and archaeological dauage in cor.iparison with the other potential 
sites. Consequently, further detailed studies were conducted for this site. 

A 1.1aster plan of stateuide boat launching facilities, cor.1pleted in 1972 for the 
State of Ha11aii Depart□ent of Transportation, recounended that the ideal solu
tion at Kaulana Bay appeared to be the relocation of the existing rar.tp to the 
Kona side of the cove and to construct a sr.1al1 stub breakwater to reduce both 
shoaling and wave action. The use of the site at that tir.1e uas not considered 
extensive enough to justify such an expense, however, within recent years the 
Kaulana ra1.1p has been heavi ly used by cor;1r.iercial fishen.1en fror.1 all parts of 
the island. 

h. Su1.u.1ary of Potential Sites. Tables 2 and 3 give an overview of the 
various itens considered in the selection of a site for possible navigation 
ir.1provenents. J\n inventory of existing facilities and resources within each 
alternati ve site was considered as ,-1ell as various land-use designations 
within the Conservation nistrict. Al l potential sites investigated in this 
study are located 1-1ithin the boundaries of the State of Hawaii Conservation 
District. This district is one of four districts into \'lhich the State has 
been zoned by the Land Use Cor.T.li ssion. Maj or concerns and i r.1pacts resulting 
fror.i exi sting and future conditions and developr.ients were considered in the 
selection process. Based on the overall cor.1parison of sites as depicted in 
Tables 2 and 3 and the desi res of State and local concerns, Kaulana Bay \·Jas 
selected for further detai led studies . 
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histing Facf11t1es 
and Rl!SOUrces 

-Condomlr.ium develo!)lllent 
(r.iulttfamtty untts] 

-Gr.tr course, ineeting 
center, restaurant 

-Puna 1 uu Beach Park 
-Launch ramp 
-Limited parking area 
-Existing depths of -t 
to -3 feet l".l..LW 

-Prehistcric Hawai tan 
structures 

-Pavn tons rest room 
facility 

-~lhitt1ngton Beach Park 
-Existing natura1 channel 
100 feet wide at -28 feet 
111.LW 

-Sea turtles (Che1on1a 
Rydas) observed 

- onuapo Landing s fte 
( his tori cal) 

-Very shallow bay 
-Numerous archaeologfcal 
sttes 

-Endemic sponges 

-Subdivision 
-Good sand beach 
-Hawa f tan bat 
-Numerous archaeolog1ca1 
sttes 

-Launch ramp 
-Existln!' depths of -1 to 
-(6-6) feet Ml.LIi 

-Scattered ccral growth 
-Unlir.,1ted parking irea 
-Scattered archaeolcgical 
sites. National Register 
of Historic Ptacrs and 
National Landmark 

TABLE 2. SUltlARY OF POTEIITIAL SITES 

Proposectl./ 
Develoll[ents 

•''Lonr,house" pavil Ion to 
hold approximately SOO 
people 

-Htktr.g trail: Punaluu 
to r.awaa 

-Pesort dtvelopment 
-lmprovenenb to parking 
area 

-.:dtlitlonal restroom 
tacil Hits 

-Landsc11ptng and addl
t Iona 1 sr:-.a 11 er 
pavilions 

-~each park acqufs 1 lion 
and expansion 

-Expar.s1on of park/ 
facilities 

-Cl en Ing and addf tfona 1 
hnc!scap1ng 

-Pescrt develor,,nent 
-Go 1 f course 
-Reserve as a na tura 1 , 
scenic, preservation 
area through legislation 

-1:egfona 1 beach park 
-lr,vestlgrtion of access 

and land acquisition 
-Resort arei 
-f:ul t 1 far::i ly/singl e 

family di,el11ngs 

-Provide publtc access and 
utabl lsh as shoreltr.e 
reserve 

-lnvestlr~u feaslbi 1 i ty 
cf acquisition erd/or 
1 lterna t 1ve means of 
open space preservation 

-Evaluate h1storfcal 
s1gnlf1cance 

-Provide public access and 
es t~bl ts~ as shorel lne 
reserve 

-Investigate feaslbtl lty 
of acquisition ar,d/or 
alterr.,1t1ve mur.s of 
t1pr.n space ~reservation 

-Evalu~lt' historical 
s 1 gn If lea nee 

Hawaii County ConscrvatfonY 
Ob trict Inventory 

Hazard 
-Tsunami inundation, floodplain, 
volcanic 

Recreation 
- ihld shoreline, board surfing, 
county part., archaeolog1cal stte 
Cor.servatton Olstr1ct 
Veaetatlon 
-scrublani!, grassland 
Fish and l/tldl1f11 
-Giir.e bird range 
Land Use 
-Other urban 
Private Land 

Hazard 
-Tsunami Inundation, floodplain 
Recreation 
-Wild shoreltne, board surfing, 
county park 

Cor-servatlon District 
Veaetatlon 
-Grassland 
Fish and Wildlife 
-Gi~ bird range 
Private Land State 
• an oun y par 
\later Resources 
-lrrlgatfcn i,;ater system and well 

Recreation 
-wl id shoreline 
Conservation District 
Fish ar.d Wildlife 
-Game n:amna l range 
State Land 

Recreation 
-WIid share11ne 
Corservatlon District 
Fish and wildlife 
-Came m,mna I range 
Private Land 

lfaurd 
-Volcanic 
Conservation District 
Veaefation 
-Grassland 
Flsll and 1mdl1 fe 
-liar..e r,,1r.na 1 range 
Prl va te Land 
Water Resourcrs 
-D11mes Ei c water sys tl!III nearby 

(2-1/2 miles) 

Major Concerns and Planning 
Conflicts or Determination of Impacts 

-Limited land area for harbor and shorestde 
fac111t1es 

-Potential historic sign1f1canct of access road 
ard foundations of sugar dock 

-1,o public land 
-Possible disturbance of wetland ana (anchla-
11ne pond) 

-Theme of county perk for recreatton/constrva
tion in conflict with CDl!r..trc1al fishing and 
1ncillary facilities 

-Possible 11dverse affect on sea turtles 
(endanoered spedes) 

-Possible disturbance of coastal wetland area 

-Theme of proposed park for recreattc.n/conserva
tton in conflict wtth COITll!ertial fishing and 
ancillary fac111ti es 

-Extensive dredging because of shallow bay 
-Pctcntial lc.ss of endec:iic spon9es 
-Potential c1rculat1c:n problllffl tecause of 

seepage of brackish water Into bay 
-Protect numerous archaeological sites (91) 
-Pot>r access road 

-Limited land area for harbor and shorestde 
facll ities 

-Protect numerous archaeolog1ca1 sites 
-Protect bat (endangered species) 
-Poor access road 

-Land under jurisdiction of Hawattan llol'llts 
Ccn.1tssfon 

-Protect arc:haeolooical sites adjacent to 
utsttn9 ramp area; historic coordlnat1cn 
required 

-No readl ly available utll lttes tf needed 

1974 County of ll~kail Rrcrutlon Plan 
Conservat Ion district tnvtntory inars, State of Hawai I, llrpartment of Land and Natural Rncurces. July 1977. 
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TABLE 3, SU"1ARY OF POTENTIAL l1"P/.C.TS Al-0 fo'.AJOR CONCERNS 

~ 
- Major Concern 
- Moderate Concern 
- Mini~al or No Concern 

N 
Q 

Criteria Punaluu 

1. PHYSI_CAL CRITERIA 

2. 

a. ~ccess of site by 
the design vessel 

b. Area to accorrmodate 
h&rbor 

c. Public land to 
acco11rodate harbor 
shoresfde facili-
ties 

d. Vehicular access 
to site 

LAND USE POLICY 

a. Compatible with 
local land use 
planning 

b. Possible conmunity 
i111pacts 

• Extensive dredging 
require~ 

C Adequate 

e No public land 
available; requires 
purchasing or 
leasing of private 
lands 

0 Adquate 

'- Site designation for 
other urban uses. 
(Recreational uses, 
eoastal works, etc.) 

w Corrmerc1al/resort; 
recreational mix may 
be incompatible 

J. Environ~~ntal/signifi
cant adverse effects on 
terrestrial and/or 
marine resources 

0 no si gni ff cant 
impact anticipated 

4. Archaeological/ histor- '- Access road to the 
ical resources existing Punaluu 

ramp & foundation of 
sugar dock elegible 
for listings on the 
Hawaii & National 
Register of Historic 
Places 

() 

Honua~ 

,_ tloderate dredging 
required 

C Adequate 

-- Public land avail
able; however, used 
for County beach 
park 

0 Adequate 

'- Possible conflict 
with County beach 
park 

Q C011111ercial/recre• 
aticnal mix may be 
incompatible 

~ Possible adverse 
impact on sea turtles 
{Chelonia Mydas), 
endangered species 

'.) No significant ar
chaeological/ 
historical sites 

Kaalualu l!a.1. 

e Extensive dredging 
requirec 

_ ftdequate 

Kaulana f!a.1. 

w ~oderate dredgirg 
require<! 

:) Adequate 

Pohue Ba,.l. 

: ftdequate 

_ ~dequate public land w No public land avaP- e rro public land avail-
available able; however, no able; requires 

e ?ocr 

w ~cssfble conflict 
~1t~ proposed County 
;ark 

., :crnercial/recre
!~icnal rr.ix may be 
'r.ccr.-pa ti b 1 e 

• ~cssfble adverse 
~.tact on endemic 
si:cnges 

major conflict artici- purchasing or leasing of 
pated with leas1ns cz private la~d 
Hawaiian ~o~es la~e 

W Fair • Fair 

0 Site designated as w Possible conflict with 
public boat launc~frs existing/proposed sub-
area division development 

O No f~pacts ant~cf
pated 

• Corm,erc1al/resident1al 
mix may be incompatible 
(Odor/traffic) 

.'J No significant i"'pac~., ~ossfble acverse frnpact 
anticipated on bat habitat endan

qered species) 

e ~uirerous archaeolog- e Located within hiohly • Numerous archaeological 
ical sites in area sf~niffcant Natfona1 sites in area 

Landmark 
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i. Public llorkshop. A public workshop (see Appendix B) was held on 9 July 

1980 at the Naalehu Youth Center on the Big Island to obtain infornation on the 
suitability of these sites as uell as any other sites that r.1ay be recor.1r,1ended 
or identified by the public. Only one other site, Pohue Bay, was identified as 
a possible or desirable location for navigation ir.1provet1ents. neference for 
protection of the existing raop at Kaulana was expressed. Because of a lack of 
available public lands, an arranger.ient would have to be r.1ade \lith Hawaiian 
Homes Land for access and shoreside space. 

j. Governr.1enta l Planning. The County of Hattai i indicated preference for 
na vi gationa l inprover.1ents to be 1 ocated at Kaul ana Bay. A 1 aunch rar.1p at 
Kaulana, built by the State of llauaii, Departaent of Transportation in 1963, is 
the only public boating facility along the entire Ka'u District coastline. 

Basic public facilities, services and ar.1enities are not available at Kaulana 
Bay. According to officials with the State of Ha\·1aii Departr.1ent of Transporta
tion there are no ir.11.1ediate or future plans to develop \'later and electric 
utilities and shoreside facilities. 

4. DEVELOPMEIIT OF DETAILED PLANS 

a. General. This section of the report is directed towards the develop
r.1ent of design and evaluation criteria for analyzing specific harbor configura
tion pl ans at Kaul ana Bay. The f on.1ul at ion of design pl ans \'tere guided by the 
specific technical, econor.1ic and environr.mntal criteria which are described in 
the follo\ling sections. 

b. General Technical Criteria. 

(1) The design of the protective structure allows for a r.tinor overtopping 
criteria by a design wave \·thich r.iay be expected fro1.1 a severe coobination of 
ueteorological and hydrological conditions that are reasonably characteristic 
of the area. 

(2) The entrance channel is to be of adequate depth and width to safely 
acconr.,odate one-uay traffic by the design vessel and the turning basin is to 
provide a safe r:ianeuvering area. The prevailing t1ind and wave approach direc
tions are to be evaluated to deternine safe channel align□ents for navigation. 
To insure navi gati anal safety, the severity of turns ( dog legs) of the entrance 
chilnnel should be r.1inir.1ized and the widening (flaring) of the channel at the 
turns are to be provided. The protected basin is to have a □axiuur.t uave ar.tpli
tude of 3 feet to insure uinir.ial danage to vessels. 

( J) Uavi gation inprover.1ents shall be designed to acconnodate a design 
vessel of 27-foot length, 7-foot beau, and a 2.5-foot draft. The proposed 
project is to provide safe 11avigation and protection during all weather and 
sea conditions except severe storus. 

(4) Each alt~rnative is to be evaluated for shoaling characteristics to 
deterr.1ine its effects on the stability of a dredged channel. 

(5) Structural and foundation criteria should be applicable for an Q earthquake zone 3 area. 

c. General Econo1.1ic Criteria. 
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(1) The benefits should exceed the costs and the net benefits, as far as 
practicable, should be aaxir.iized. 

(2) The costs for alternative plans of iQprovenent are to be based on the 
latest unit prices and assuaptions based on the prevailing conditions. The 
benefits and costs are to be expressed in co~parable quantitative econor.iic 
tems to the fullest extent possible. Annual costs are to be based on a 5O
year ar.10rti zation period and a 7-3/8 percent interest rate!/ . The annual 
charges include the expected annual r.iaintcnance cost . 

d. General Envi ronr.1ental Criteria. 

(1) l1inir.1ize the physical destruction of scattered coral heads and 
seagrass resources ,-1i thin Kaul ana Day during harbor construction. 

(2) Minir.iize long-terr., disturbances to the physical environr.1ent (e.g., 
uater circulation, \·1ater quality, and sedinent transport} uhich r.1ay have 
secondary ir.1pacts on the living resources that inhabit the bay. 

(3} Avoid during design and construction phase highly significant 
archaeological features located on the east bank of Kaulana Day. 

e. The foll o\li ng general concepts ,-,ere al so used to guide the fornul a
ti on, assessnent, and evaluation of alternative harbor plans: 

(1) Both adverse and beneficial ir.ipacts of alternative plans are to be 
identified and 1:1easured, and the beneficial or adverse contri butions of each 
pl an evaluated. 

(2) Alternative plans \·Jhich r.1axir.1ize net econoaic benefits (Hati onal 
Econonic Oevelopr.1ent--UEO plan) and those \thich are likely to 1.1ake positive 
contributions to preserving, r.1aintaining, restoring, or enhancing cultural and 
natural resources (Environr:1ental Quality--EQ plan) are to be designated. 

5. DESCRIPTIO~ OF DETAILED PLAHS 

a. Kaulana Day. Further investigations were conducted in order to better 
evaluate the existing conditions of the potential site and to prepare r.1ore 
detailed analysis and design. 

( 1 ) llydrographi c and topographic surveys \tere conducted at Kaul ana Bay. 

( 2} Geotechni cal i nvesti gati ons t/ere cor.ipl eted by the Corps of Engineers 
for the Kaulana Bay area. Investigations \·1ere li1.1ited to the vicini ty of the 
bay and adjacent land areas. Prelininary foundation criteria were basC:!-d on 
visual underuater insµections and their liuitations are recognized. It Houl d 
i,Ot be justified at t his tir.ie to obta i n costly offshore borings of the Kaulana 
site which is ultinat <.~ly dee1:1ed infeasible for other reasons. A conservative 
design can first be i1.1pler.ient ed based on the geotechnical data gathered fror.1 
these investigations for the purposes of initial design and cost estir.1ates. 
Reasonable ranges in dcsi gn and cost reduction can be incorporated to deternine 
if a less conservative design which can later be substantiated by nore deta i led 
subsurface investigations would reduce the overall costs (see Appendix C for 
the foundations investigation analysis and progra~). Detailed subsurface 
investigations \/ill be conducted uhen a site and a general plan has been 
selected. 

l/ As established by the US 1/ater Resources Council. 
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(3) Archaeological/cultural reconnaissance. An archaeological 
reconnaissance uas rconducted to detemi ne the 1 ocation of prehistoric sites and 
features. Of parti'cul ar iuportance was the deten.1i nation of potential 
historical values of ltawaiian artifacts and structures knotm to be in the area 
before possible alterations, reaoval, or destruction. 

b. Alternative Design Plans at Kaulana Bay. 

Based on the identified proble□s and needs, the planning objectives, and the 
fomulation and evaluation concepts, three alternative design plans for Kaulana 
Bay were developed in detail and evaluated wHh respect to their contributions 
to navigation i1.1prover.1ents, their beneficial and adverse impacts and their 
benefits and costs. T\lo of the alternative plans would involve constructing 
and providing protection for a new launch raop uhile the other plan uould 
provide protection for the existing ral'lp. A protected basin would provide 
adequate safety for launching and retrieval operations. Aaple parking for 
car/trailer vehicles is available in areas adjacent to the existing and 
proposed rar.1p. All future shoreside or parking facilities ,-,ould be developed 
by local interests if needed. 

(1) Plan 1. Plan l consists of dredging a 245-foot-long, 80-foot-wide, 
and 8.5-foot-deep entrance channel; a 220-foot-long by 100-foot-\lide, and 6.5-
foot-deep turning basin, and constructing a 160-foot-long nain breakwater \lith 
a +11.5-fout crest elevation. The offshore breakuater uould provide protection 
for the existing launch raup. This plan utilizes the existing reef flat as the 
entrance channel and the single-lane launch rat:1p. 

(2) Plan 2. Plan 2 consists of dredging a 135-foot-long, 100-foot to 80-
foot-wide tapered, and 8.5-foot-deep entrance channel; a 200-foot-long by 100-
foot-wide, and 6.5-foot-deep turning basin, and constructing a 135-foot-long 
uain breakwater with a +8.0-foot crest elevation. The breakwater would provide 
protection for the neu launch rar.ip. This plan utilizes the existing natural 
channel and a neu single-lane launch rat1p. 

(3) Plan 3. Plan 3 consists of dredging a 135-foot-long, 80-foot to 60-
foot-uide tapered, and 0.5-foot-deep entrance channel; a 200-foot-long by 100-
foot-wide, and 6.5-foot-deep turning basin, and constructing a 155-foot-long 
r.1ain breakwater with a +11.5-foot crest elevation at the head and a +8.0-foot 
crest elevation at the trunk. The breakwater would provide protection for the 
ne,, launch rar.1p. This plan utilizes the existing natural channel and a new 
single-lane launch ra1.1p. 

c. Other Planning Considerations. 

(1) Aid!:, to llavigation. The U.S. Coast Guard uill provide the necessary 
aids to navigation for the selected site and plan. Details Hill be coordinated 
and presented in the final report. These aids are a federal cost and are not 
included in the r.iaxiriur.i Corps of Engineers r.ionetary lir.iitation under the 
authorizing authority. 

(2) Disposal Areas. A disposal area uill be needed for dredged spoil 
1.1aterial. Land disposal is considered to be environr.1entally superior to ocean 
duuping. A disposal site uas assur.ied to be \lithin 5 niles of the project site. 
The exact location \ti 11 be deterr.1i ned in the fi na 1 report. 

The estir.mted quantity of dredged uaterial for each plan is 11,700 CY, 5,300 CY 
and 3,200 CY for plans l, 2, and J respectively. 
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(J) Construction f1aterial Sources. Arr:ior and underlayer stones are avail

able at existing co1.1r.1ercial quarry operations at Hilo or at the stockpile area 
at Honokahau Harbor. J\n-.10r stone sizes of 5 t o 10 tons \till be required. 

G. ESTHtATED BEIIEFITS AtJD COSTS 

a. Benefits. Benefits accruing fror.1 each plan 11ere derived fror.i 
navigation benefits and expected ir1prover.1ents in co1:11.1ercial fishing. Econor.iic 
evaluations \·Jere conducted in accordance ui th procedures and standards 
prescribed by the \later P.esources Council and Corps of Engineers' policy. 
Detailed analyses are presented in Appendix F. 

b. Costs. Esti1:1ated project first costs uere developed fror.1 projected May 
1901 price levels and assur.1ptions based on the prevailing physical conditions 
and construction r.tethods suitable to the project area. The average annual cost 
for the purposes of the benefits to cost cor.iparisons include interest (7-3/8t) 
and ar.iorti zati on ( 50-ycars) of the project first cost and the estir:tated annual 
uaintenance costs associated with Llaintenance dredging, repairs to ~he break
water structure, and 1:iai ntenance for aids to navigation. Cost breakdowns and 
estir.iating assur.1ptions are provided in Appendix C (Cost Estir.iation Section of 
the Engineering Investigations and Design Analysis Appendix). 

c. Benefit to Cost Coaparison. Table 4 presents a sur.nary of the 
estir.iated averaye annual benefits to average annual costs associated uith each 
plan. This c01.1parison represents the degree of tangible econor.1ic justifica
tion for each plan. 

TABLE 4. COST AND BEUEFIT SUIV1ARY 
Olay Bl Price Levels) 

P L A ti S 
Iter.r 1 2 

Total Esti~ated First Cost l/ $2,654,000 $1,068,000 

Esti~ated Average Annual Cost 208,000 81,000 

Estiaated Average Annual Benefit 291,000 291,000 

Estiuated Benefit to Cost Ratio 1 .4 3.6 

3 

$1,243,000 

96,000 

291,000 

3.0 

d. Apportio11aent of Costs. The apportionr.1ent of costs between Federal 
and non-Federal interests corresponds to Section 107 of the River and 1-larbor 
Act of 1960, as a1.1ended, which prescribes the cost of sharing. This law lir.iits 
Federal participation to a aonetary r.1axir.1ur.1 of $2.0 r.1illion (excluding the cost 
of aids to navigation). 

l/ The apportionr.ient of costs does not include other non-Federal costs (self-
1 i qui dating) associated \·ii th the assurances of 1 ocal cooperation as 
required in Section 221 of the River and Harbor Act of 1970. Provisions 
required in the local cooperation agreer.tent are detailed in Appendix A. 
Cost estiaates are detailed in Appendix C. 

29 



TABLE 5. APPORTIOllt!EtJT OF COSTS 

P L A H S 
Ite11 1 2 3 

Total Project first Cost $2,654,000 $1,068,000 $1,243,000 

Corps of Engineers First Cost Share l/ 2,000,000 957,000 1,132,000 

US Coast Guard First Cost Share'!:./ 10,000 10,000 10,000 

Uon-Federal First Cost Share 644,0003/ 101,0004/ 101.0004/ 

l/ All future naintenance dredging and breakwater repairs are a Federal cost. 

f/ All future r.1aintenance for aids to navigation is a Federal cost. 

Y Includes cost for lands, ease1:ients and rights of way. 

4/ Includes cost for ne\l raup and lands, easer.tents and rights of way. 

7. ASSESSIIEtlT Alm EVALUATIOII OF ALTERNATIVE PLAtJS 

a. Light-Draft tlavigational Needs. The purposes of this report uere to 
identify light-draft navigational users, probleus, and needs. Based upon the 
projected increased fish catch and reduction of dar.iages to sr.iall-craft vessels 
under the 1with 1 project condition, local financial constraints and econor.iic 
prioritie5 of the State and County of Hawaii, it uas felt that navigational 
i r:1prover.1ents oriented around con·.1ercial fishing \-1ould satisfy the ir.11:1ediate 
prir.1ary socioeconor.iic needs. A protected basin and uider entrance channel \'las 
detemined to best satisfy their needs, priorities, and constraints. 

b. The evaluation of the econoaic, social, and environnental effects of 
the alternative plans i!; displayed in Table G (Sumary Cor.iparison of Alterna
tive Plans and Sy5teus of Accounts). This table displays the significant 
contribution!;, the benefi ci a 1 and adverse effects, and the extent to whi c.h 
various planning objectives and evaluation criteria are r.1et by each plan. This 
table \-1ill be reviser! und refined \'/hen cor.1:1ents on the plans are received 
during the revieH of the draft detailed project report {DPR) and in the public 
r:1eeti ng . 
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A. PLAlf D!SCllPTtOli 

II. SlGNlfiCA.'fr MACIS 

1, EcollOIOic 

Local Govermoent Finance* 

Land Use 

Public Facilities and 
Service• 

Regional Growth• 

El:ploymeut* 

Damage& to lloata and 
Related Equipmeut 

lncrea1ed Fish Catch for 
Co1111ercial Fishermen 

Coaut111ent of EcollOlld.c 
Reaourcee 

UIL!6. 

IIO lltl'lOV!JmlT 
'\l_!TliOUT CONDITION' 

Uae of at.ting facility at 
ltaulau Bay. Cloae■t 
publicly owed aad operated 
facility is at Pohaik.1. llay, 
approdaately S8 lid.le• to 
tba DDrtheaat. 

None. 

Land utilized in coutal 
area. Crazing on H&vaiuc 
B01t11a Land inland by 1hart
tem leaae. 

ExiatinJ !lamp. No ahoreaide 
facilitie• or major 
utilitiu, 

No aipifie&Bt illlpact. 
Stable growth will occur 
vith or without navigation 
illlprovementa. 

btieting condition. 

NU11eroua damages during 
1&1111ch and recovery 
operations, Siltty percent 
wse factor. 

Curreut catch: 465,000 
pounds per year. 

Not applicable, 

!!:!!!..!. 

Conatructi.otl of a 160-foot 
breabater, dredging of a 
245-foot loag entrance 
cbaanel and turning basln, 

Requires spproziJllately 
S644,000 local contribution 
DDt including cost■ for 
local aaaurances and 
cooperation. 

:!-o change to local land use 
policy, surrounding area ia 
barre except for a fev 
t1111Porary shelters. 

nM!..l. 

Ccmatruction of a 135-foot 
brulalater md a nev single 
lane launch ramp, dredging 
of a 135-foot long entrance 
chaauel and tuming buin. 

Requires appro:dm&tely 
$101,000 loc:al contribution 
not including costs for local 
aa&urances and cooperation. 

Same as Plan l, 

1-ould provide for safe Sma as Plan 1. 
navigation and launch/recovery 
of boats md could pro110te 
the gTovth of related public 
facilitiea and aervicea. 

So aignificant lmp•ct. S1111e as Plan 1, 
Stable grovth vil1 occur 
"1th or vtthout navigation 
i11provemeata. 

\lould increue employment Sue a• Plaa 1. 
opportwutiea in c-rcial 
and general boating 
related servicea. 

~.&rited decrease in daaage■ Sa,:,e aa Plea 1. 
during launch and recovery 
operatioaa. 

203,000 pound increase per Sa~e •• Plan 1. 
year, 

Ca.mtment of 9,400 tona of Comitaent of 1,800 toaa of 
stone and fill, time, ll&D- atone and fill, t:!Jte, 11&11-
pover and energy resource■, paver, and energy reaourcea. 

!!:!!!.1.. 
Coutruction of a 15)-foot 
brulcwater &11d a new aiagle 
lau la11Dch ramp, dredging 
of a 135-foot laag n traace 
cbarmel and turnill& basin, 

0-

llequire• approximately 
$101,000 local contribution 
aot including coats for local 
aa■urancea aad cooperation. 

Sue a■ Plan 1. 

Sae•• Plan 1. 

Sue ae Plan l. 

Sue ae Plan l, 

s ... as Plan l. 

s.,.. ■a Plan 1. 

Colaitunt of J,000 tons of 
stone &11d fill, time, uu
power and energy resources. 
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2. ~ ~ 

a. General 

Harllle Euviramiant 

Terrestrial Enviro1111e11t 

Fiab and Wildlife 

Watar Quality* 

RO D!PIOfDDf 
'VlTIIJVf' CQIDITIOII 

No change. 

!lo cha111e. 

No change to uiatiag 
conditinne. Scattered coral 
r.ro'--th Yithin .:&uuna Bay, 

Teaporary Incruee in Not appl.ieable , 
Water Turbidity 
Anticipated During 
Con■truction; 
Crassly £at111ated 
by Leaath of Construction 
Time and Qua1tity of 
Material llemoved 

Lon1-Te1:111 Alterationa 
to Water Quality 

Circulation & Fluahina 

Increase 1D Watar 
luidance Tiaa 

Air Qualic:y* 

Dust Nui■aaca Eatillated 
by 1.aqth of 
Conatructioa Pedod 

Natural Raaourcaa• 

Han-Hada Resources* 

lint applicabl e . 

No 

J;ot applicable, 

Katural, walterad ahoreliae 
u:capt for diatia1 rasp ud 
natural bey area. 

CoatiDued daand for safe 
boatiDg facility. 

~ 

1.16 acree dredged or 
co•ered, (1, 6, 9) 

0.%4 acre• w,dified. 
(1, 5, 9) 

1.oaa of so• coral and aea
■ile orgaat .... Temporary 
displacei:eat of 1DOtile 
organism turiag construction. 
Rapid recovery anticipated. 
(1, 6, 9) 

12 -,ntha 
U,700 Cubic Yarta 
Cl, 6, ti) 

lio •il'Dificaat loaa-te"' 
effect ezcept for illpacta 
••■ociated vitb boat 
operatioa, (1, 6, 9) 

TH (1, 6, 9) 

12 -tba 

Would coai:it appl"Oldaataly 
1, 16 acre■ of natural urine 
e11viro-t to naviptioa 
iapro•-ata and 9,400 tona 
of quarried atone for pro
tective structure, (1, 6, 9) 

Coapletaa boetiiia facility 
for aafe navigation, 
(1, 6, 9) 

~ 

0.85 acru dredged or 
eonred. (1, 6, 9) 

0.19 acres 110dified. 
(1, 5, 9) 

Sue u Plan 1. 

6 110atba 
5,300 Culiic Yarde 
(1, 6, 9) 

s ... u Plaa l . 

tea (1, 6, 9) 

6 aontba 

Would eolait approldllately 
0,15 ecru of natural urine 
anvironae11t to aaviaat.ioa 
illprov-ta and 1,800 tou 
of quaffied atoaa for pro
tective structure. (1, 6, 9) 

Same &1 Pl.all 1. 

.l!:!!..l. 

O. 91 acres dredaed or 
covered, (1, 6 , 9) 

0.22 ~re• 110dified, 
Cl, 5, 9) 

Sue a, Plaa l. 

6 110atba 
S,200 Cubic \'arda 
(l, 6, 9) 

Suia u Plan 1 , 

tu (1, 6, 9) 

6 aoatba 

Would c~t appro1tillately 
0, 91 acre, of aatural mar ine 
eavt~-at to 11&vi1atioo 
illpra-11ta and 3,000 tora 
of quarried ato11e for pro
tective structure. (l, 6, 9) 

s- u Plall 1, 

0 
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It. ~ 9!flity DNtmz!d 
Marilla !arir-t 

Aaouat of la:, Area 
Diaturbed 

Amllllt of LiYe Coral 
Lon 

c, rnuo-tal Quality 
Eahaac~ 

Amwt of Nev Intertidal 
and loclty Interatitlal 
~.ad.De Habitat Created 

Specie• DlYeraity 

J.~ 

NotH• 

Population* 

Aeathetic Valuu* 

Biatorlc, Cultural, and 
Archaeoloalcal R.e■ourcu 

hcrutioll&l Opportunitiu 

110 lMPIO'ffJl!lrt' 
•wna,m•_ CXIIDITIGlf 

Approaiaately 1,S acre■ 
available, 

!101111. 

!loae, 

!lone. 

No CMlllll fr011 
ezi■tinl conditioii, 

llo u,pact, 

Ko cheqe, 

ll■tioaal. Laadurk Diatrlct. 

No chanae. 

Bu.1th, Safet:,, and Commnit7 Baurdoua navigation 
lltl.1-lleillg conditiou at laul.ana Ila:,. 

ec-mity Growth end 
Cobuion* 

No challae. 

~ 

1,16 acru. (1, 6, 9} 

Kiniaal lou. (1, 6, 9) 

0,09 acre■, (1 , 2, 6, 9) 

Localised lacruae. 
(2, 6, 9) 

Teaporary incru■e duriaa 
coutruction - 12 mutha; 
no long-ten, change. 
(1, 2, s, 10) 

No ■i&Dific:&Dt effect en 
populatiou grovth and l!D 

diaplac-t of people, 
(1, 2, 6, 9) 

Visual lutruaion fro~ 
breakwater, (1, 6, 9) 

Probable dutruction of tvo 
prehietoric future■ on uat 
Bide of ba:, duriug c:o11-

■truction. (1, 4, 9) 

Incruae accu■ for ■port■ 
fiahilla, (1, s, 10) 

~ 

0,85 acru. (1, 6, 9) 

s- u Pl.al 1 , 

0,05 acre■, (1, 2, 6, 9) 

Localized Iacreaae. 
(2, 6, 9) 

Tesporary incruae during 
couatructioa - 6 110ntba; 
110 long-term change. 
(1, 2, s, 10) 

Sam•• Plan 1, 

s- ea Pl.an 1. 

!Y!..L 

0,91 ~crea. (1, 6 , 9) 

s- H Pl.an l. 

0.06 acre■, Cl, 2, 6, 9) 

Localized lncruae, 
(2, 6, 9) 

See a■ Plan 2. 

s- a■ Plan l , 

s- ea Pl1111 1. 

Po1aible effect oa pr ehietoric S■De a■ Plan 2. 
future■ on eut aide of ba:,. 
Cl, S, 10) 

s- u Plan 1. s- •• Plan 1. 

Vould mbaiice hu.lth,ufet,- s- u Plu 1. 
and C09alllity vell-beillg 

Sue aa Plan 1. 

by prortdillg a protective 
baaill for boatlllg 
operatiou, Alao decreaaed 
accident■ at au, 
(2, 6, 8, 10) 

No ai&Dific1111t change. s- aa Plan 1, s- •• Plaa 1. 

0 
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c. PUJl ff'1.mnm 

1. Coatributiou to tba 
Plmipg Objactiv .. 

1-prDYa C-rc1al Fiahins 
OpportWlitiea on the Big 
lalcid for the Period 
1!1B5-2035 

Improve the Socio-Ecoaom.lc 
Opport1111itiaa for the 
People cf the Y.a'u Oiatrict 

IO DCPiOftJGlRT 
'"1'!11DVr'0011DmOlf 

Raatricta ~rcial fulwag 
opportll11itie•. 

Ccmtributea to •ocio-economJ.c 
cppcrtuoities. 

tUl,.J..mize Alterattcu to lliatoricd No modifi cationa, 
and Cultural P.eacurcea of the 
MU 

Ki111ai&e Alteration to Bay 
Marine Envircm:ient 

,a 110dificatiou. 

2, Ra■ponae to Spacifia~ Criteria 

Providiag a Prot•ct■d Ba■in That $a 
can Accoa:iodate a Typical 
Piahina Bu■el of 27-Foot L■u&t~, 
7-Poot B ... Width and 2.S-Fcot 
Draft+ 

Pn,ndu,1 AllcUlary I.and TH 
Aru that cau Acc-.late 
Parking 

Kinilliza Conflicts vitb Local t:Dchanged, 
Land-Uae Policy and Phy■icel 
Ca.amity Di■ruption 

Enhaacin1, PreHrving, or Unchanged., 
Kinilllia:iq Effect• co l1ar1De and 
Terrestrial Flora and Fauna 
lte8curce■ 

Pruarv1D1 Archaeological and lluchauged, 
lltatorlcal Ra■curcea 

0 

~ ~ 

Provide• protected ba91.n for Saae •• Plan l, 
operation of treilar boat■, 
contribute■ to develc~t of 
~real fi■hins, increa■e• 
efficucy ■lid cpportunltie■ for 
existing fishing cparaticu, 
provide• a ■ccial and ec01101Bic 
ca-iaaant 011 the iz:lportance 
of fishing, 

Provides employmeat oppor- See•• Pun l, 
tunitiea, provide■ diversity 
of Big Ieland's tu revenue 
baee, provides stability of 
fiah aupply 811d price■, 

Kiniaal illlpact. ~o modifications. 

1.16 acres 110dified, D,8S acre• aodified, 

Ta11 Ye• 

TH Tu 

T.. Yea 

Miui.lllal effects. ~l effect1. 

Sigoificaut sdver■a affects, Po■■ibla adver■e effect• 
which cau be a•oidtd, 

~ 

s- aa Plau 1 , 

s ... H Plan l. 

No 110dification1. 

0,91 acre■ 110d1fie4. 

lu 

TH 

ht 

IUuilo&l effects, 

Smne a■ Plan 2 . 

0 
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3. -.i.ti-hlp co •u.011&1 
AcCOUllt■ 

NaU.oaal lcoa.oaic 
Deulo~t (RD) 

Averase Am:tu&l. auafit• 

Average Amlu■l Coet• 

H11t Annual l!enefita 

aeaefit-to-Coet ~tio 
(B/C) 

!nviroi=a:tal Quality 

Social ~ell-BaiDB 

Regional Devalopuat 

4. Reaeonae to Asaociated 
Evaluati.oll Criteria 

Accept■bUity 

Ccnq,letenua 

Effectiveaeu 

Efficiency 

Reversibility 

Stability 

D. IMPLEM!NTATIOll 
ll!SPORSIBninES 

1, Co!JI• of Engiaeer■ 

2. State of llavaii 

3. l!S Coast_ ~~rd 

10 DIPIIO¥Dmff 
'Vl'tllJOr' COIU)t'l:lOfl 

'!f./A. 

N{ A 

ll/A 

S/A 

SE£ I~ B.2 ON TRIS TABLE. 

Stt 1~ B.3 ON THIS TAJILE. 

Sn: IT~ l!,l ON THIS TABLE, 

Not acceptable, 

Sot applicable. 

~t applicaHe, 

Not applicable. 

Not applicable. 

Not applicable. 

Not applicable. 

Not applicable. 
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TO BE COMPLETED FOLLOIIING PUBLIC KEETDIG AND REVI'Ell OF TIit DRAPT REPORT BY THE PUBLIC. 

a»!PLETE AS DESCRIBED, EXCEPT FOR PERIODIC MAINTOIANCE DREDGING. 

Margi11■lly effective, 

Mar@i11■11, efficieat. 

Irreversible coa:dtrient of 
resources. 

Rigb 

Provide eaticated project 
first coat ■hare of $2 mil, ; 
deaiga and coaatruccioa of 
the breakwater, eatrance 
chaADel and turning basin. 

Provide estilnated local 
first cost share of $644,000 
provide local ueurancea 
and cooperation. 

Provide i,avigationel aide. 

Highly effective. 

Highly efficient, 

Same •• Plan 1. 

High 

rrovide estimated project 
first coat share of $957,000 
design end construction of 
the brealtvater, entrance 
chaADel aad turatng baaia. 

Provide estimated loc~l 
first cost share of $101,000 
provide local assurances 
ead cooperation, 

Provide navigational aids. 

Effective. 

Efficient. 

Sue as Plan 1 . 

High 

Provide estimated project 
first cost share of Sl.l mil.; 
deaign and conatruction of 
t~e breakvster, entrance 
chaaael and tuning basin. 

Provide estiaated local 
fiut cost share of $101,000 
provide local a11urances 
and cooperation, 

Provide navigational aide. 

(*) It• apedfically required 1a Section 122, Public Lav 91-611 end Ell 1105-2-240, 
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Im>EX OF FOOTNOTES 

TIMING 
1. Impact is expected to occur prior to or during implementation of the plan. 
2. Impact is expected within 15 years following plan implementation. 
3. Impact is expected in a longer time frame (15 or more years following implementation). 

t'NCERTAINTY 
4. The uncertainty associated with impact is 50% or more. 
5. The uncertainty is between 10% and 50%. 
6. The uncertainty is less than 10%. 

EXCLUSIVITY 
7. Overlapping entry: Fully monetized in NED account. 
8. Overlapping entry: Not fully monetized in NED account, 

ACTUALITY 
9. Impact will occur with implementation. 
10. Impact will occur only when specific additional actions are carried out during implementation. 
11. Impact will not occur because necessary additional actions are lacking. 
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c. The Draft Envi ron1.1enta l Ir.ipact Stater.ient \•Ii 11 be filed with the US 
Environr.iental Protection Agency. In accordance with the Council on Environ
r.iental Quality Regulation and Procedures, a ~inir.1ur.1 cor.r.1ent period of 45 days 
fror.i the date of the notice of availability published in the Federal Register 
will be established. In addition, no adrainistrative action will be taken 
regarding the proposed action for at least 90 days. 

d. In accordance with Section 404 of the Clean \later Act of 1977 and 
Executive Order 11988 (Flood Plain Manageaent, dated 24 nay 1977), the public 
will have the opportunity at a public r.1ecting to address the effects of "dis
charge of fill r:iaterial uithin the navigable waters of the US 11 and 11 the 
developr.ient of Federal activities within the base flood plain. 11 Evaluation 
reports concerning these two acts are provided in Appendix A. 

e. In accordance t,ith the Fish and llildlife Coordination Act of 1946, as 
ar.iended, the US Fish and Uildlife Service will provide a Section 2(b) report 
containing their asscssr.1ent and evaluation of the irapacts upon fish and wild-
1 i fe resources associated with the recomended plan. 

8. THE RECOHtlENDED PLAU 

a. tlati ona 1 Eco nor.ii c Devel opuent rnEo) Pl an. Pl an 2 at Kaul ana Bay 
uaxir.ii zes econor.1ic devel opr.ient based upon its least cost and greatest benefit 
to cost cor.tparison. Consequently, Plan 2 is designated as the HED Plan. 

b. EQ Pl an. IJone of the pl ans raake net positive contributions to the 
environuental resources of the study area. Plan 2 is considered to be the 
least environ[1entally dar.1aging plan because it involves the least □edifications 
to the 1Jarine environnent, □inir.iizes destruction of r.iarine habitat, and creates 
new habitat. 

c. The recor.uended and final plan selection uill follow a revie\'1 of this 
draft DPR and the draft environaental statenent, and a fon:ial public □eeting to 
be held on the Big Island on 14 July 1981. All public input will be consid
ered in the plan selection and will be docunented in the final DPP.. The 
fol 1 O\'li ng sections of this report Hi 11 be cor.ipl eted after the public neeti ng 
and incorporated into the final report: 

TUE SELECTED PLMl 

CotlCLUSIONS AHD RECOftMEUDATIONS 

37 
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DRAFT ENVIRONMENTAL STATEMENT 
KAULANA BAY NAVIGATION IMPROVEMENTS 

SOUTH POINT, ISLAND OF HAWAII 

The responsible lead agency is the U.S. An:\Y Corps of Engineers, Honolulu 
District. The responsible cooperating agency is the U.S. Fish and Uildlife 
Service, Pacific Islands Office. 

Abstract: 

Kaulana Bay is located in the Ka'u District of the Island of Hawaii 
approxir.1ately 80 road lliles southwest of Hilo. The bay is situated about a 
llile east of South Point within land adr.tinistered by the Ha\laiian Homes 
Cor.r.tission. The Honolulu District, U.S. Anny Corps of Engineers, has 
investigated public concerns and needs associated with providing light draft 
navigation irnproveraents for this region of the island, and impacts upon the 
environmental, social, cultural, recreational and economic resources of the 
area. Five sites were initially evaluated; the Kaulana Bay site was selected 
for further detailed studies. Three plans of iraprovcrnent have been developed 
for the Kaulana site to r.teet navigation needs and design criteria. Plan 1 
would require extensive dredging along the western side of the bay, creating a 
new entrance channel. A protective rock structure would also be constructed 
across the eastern portion of the bay. Plans 2 and 3 differ only in the width 
of the entrance channel. Plan 2, with the wider channel, would require addi
tional dredging. Both plans require construction of a protective rock 
structure and ne~, 1 aunch rar:1p and dredging of a turning basin. None of the 
plans would have significant adverse effects on important environmental or 
social resources, but all three plans could adversely affect significant 
archaeological (cultural) resources. These adverse effects can be avoided 
under Plans 2 and 3. 

Further technical inforoation concerning the statement may be obtained from: 

Dr. Jaraes E. Maragos 
U.S. Amy Engineer District, Honolulu 
Building 230 
Fort Shafter, Hawaii 96858 
Telephone (808) 438-2263/64 

Note: Infon;iation, displays, maps, etc., discussed in the main report are 
incorporated by reference in the EIS. 
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1. SUMMARY 

a. Major Conclusion and Findings. The alternative plans are described in 
detail in Section III of the Detailed Project Report. All three plans meet 
the primary objectives of improving commercial fishing opportunities on the 
Island of Hawaii and improving socioeconomic opportunities for the people of 
the Ka'u District. Based on a maximization of net benefits, Plan 2 was 
designated as the National Economic Development (NED) plan. None of the plans 
result in net positive contributions to the environmental resources of the 
study area which is the criteria for designation of an Environmental Quality 
(EQ) Plan. Plan 2 is considered to be the least environmentally damaging plan 
because it involves the least modification of the bay•s marine environment. 
It also would minimize alteration to historical and cultural resources of the 
area. An evaluation of the discharge of fill material under Section 404 of 
the Clean Water Act of 1977 indicates that the site and fill material are 
suitable for this purpose. No threatened or endangered species or their 
critical habitat would be affected by any of the proposed alternative plans. 
The project area is located within the South Point National Historic District 
which is listed on the National Register of Historic Places and is also 
designated a National Landmark. Archaeological sites within the South Point 
complex are located on the east side of Kaulana Bay. Construction of all 
three plans could have adverse effects on archeological sites east of the bay, 
but construction of Plan 2 and 3 can be planned to avoid any impact. 

b. Areas of Controversy. None. 

c. Unresolved Issues. Coordination with the State Historic Preservation 
Officer and Advisory Council on Historical Preservation remains to be 
completed. 

d. Relationship to Environmental Requirements. 

The relationship of alternative plans to federal and state environmental 
requirements is presented in Table l. 

Table 1 
Relationship of Plans to Environmental Requirements 

Federal Statutes 

National Environmental Policy Act (NEPA) 

Prime Agricultural Lands 

Preservation of Historic and Archaeological 
Data Act 

National Historic Preservation Act 

National Landmarks 

EIS-5 

In full compliance 

Not applicable 

In partial compliance 

In partial compliance -
cultural reconnaissance 
in progress 

In partial compliance -
cultural reconnaissance 
in progress 



Table l (Continued) 
Relationship of Plans to Environmental Reauirements 

Fish and Wildlife Coordination Act of 1958 

Estuary Protection Act 

Endangered Species Act of 1973, as amended 

Migratory Bird Treaty Act of 1918 

Marine Mammal Protection Act of 1972 

Marine Protection, Research and Sanctuaries Act 

federal Water Project Recreation Act of 1965 

Land and Water Conservation Fund Act 

Coastal Zone Management Act 

Watershed Protection and Flood Prevention Act 

Scenic and Wild River Act 

Water Resources Planning Act 

Rivers ana Harbors Act of 1899 

Clean Water Act 

Clean Air Act 

Executive Orders, Memoranda, Etc. 

E.O. 11593 - Protection and Enhancement of 
of the Cultural Environment 

E.O. 11990 - Protection of Wetlands 

E.O. 11987 - Exotic Organisms 

E.O. 11988 - Flood Plain Management 

State and Local Laws 

Chapter 343, HRS: State EIS Law, State CZMA 
Rev. 26 Sep 80 

EIS-6 

In partial compliance. 
Coordination with USFWS 
in progress 

Not applicable 

In full compliance 

Not applicable 

Not app 1 icab le 

Not applicable 

Not applicable 

In full compliance 

In full compliance 

Not applicable 

Not applicable 

In full compliance 

Not app 1 icab le 

Partial compliance 

In full compliance 

Partial compliance 

Not applicable 

Not applicable 

Not applicable 

Partial compliance 

0 
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2. NEED FOR ANO OBJECTIVES OF THE ACTION 

a. Study Authority. The study and report were performed under the 
authority of Section 107 of the River and Harbor Act of 1960, as amended 
(Public Law 84-645). The authority permits federal participation in the 
construction of small boat harb rs on a cost sharing basis up to $2,000,000. 
The local government must provide lands, easements, right-of-way and monies 
for non-federal costs. 

b. Public Concerns. The Kaulana Bay Navigation Improvements Study was 
initiated following a written request from the State of Hawaii in August 
1979. The request was based on the expressed desires of the local Ka'u 
Fishermen Association to improve the usability and safety of boating 
facilities used by the South Point co111T1ercial fishermen. The existing Kaulana 
boat ramp is the only publicly owned and operated boating facility along the 
Ka'u coastline, providing ready access to rich fishing grounds off South Point 
less than a mile away. The launch ramp is unprotected and directly exposed to 
deep water swell and trade wind generated waves from the east through 
southwest direction. This makes launching operations difficult and dangerous, 
requiring at least 3-4 persons to accomplish. Local boaters estimate that 
boats and trailers are damaged about 20 percent of the time the ramp is in 
use. Presently, launch and recovery operations are possible an estimated 60 
percent of the time. The occurrence of sudden storms preventing fishermen 
from safely landing and recovering their boats is another serious problem at 
Kaulana. Such events occur frequently in the winter and are especially 
hazardous at night when fishermen are engaged in bottom fishing or moor their 
boats overnight in the lee of the cliffs on the west coast of South Point. A 
protected basin, allowing fishermen to launch, recover, off-load their catch 
and return to the fishing grounds would greatly decrease the damages to boats 
and equipment and risk of bodily injury and contribute to the increased 
productivity of the local fishing industry which has been expanding in size 
and economic importance in recent years. 

c. Planning Objectives. The planning objectives which guided the 
formulation and evaluation of alternative navigation improvement plans are 
provided below: 

(1) Economic Objectives. 

(a) Improve conmercial fishing opportunities on the Big Island during the 
1985-2035 period of analysis. 

(b) Improve the socioeconomic opportunities for the people of Ka'u 
district. 

(c) Maximize net benefits . 

(2) Environmental Objectives. 

(a) Minimize alteration of marine environment within Kaulana Bay. 

(b) Avoid alteration of historical and cultural resources of the area. 

3. ALTERNATIVES INCLUDING THE PROPOSED ACTION 

a. Plans Eliminated From Further Study. 
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(1) Non-structural Alternatives. Non-structural alternatives or measures 
are those actions that can meet the planning objectives without constructing 
new facilities. Typical measures include improving the efficiency of existing 
facilities or the conversion of other existing facilities. These measures 
have usually been identified as management alternatives. 

The lack of waterfront harbor or protected boating facilities in the Ka'u 
region made it infeasible to apply non-structural alternatives as a management 
option. The two boating facilities that do exist here, both launch ramps, 
cannot meet the planning objectives without extensive modification. Although 
not intended to provide all-weather navigation protection, a harbor project 
improving the navigation conditions for fair to marginal conditions would 
greatly enhance fishing opportunities by increasing the percentage of time in 
which launch and recovery operations can be conducted at Kaulana ramp. To 
meet the needs of the local fishing fleet and contribute to the overall 
economic development of the Ka'u area, protection of the existing ramp is 
considered essential. 

(2) Alternative Project Sites. Potential harbor sites were limited to 
the Ka'u District coastline. Areas outside of the Ka'u District were not 
considered due to their distance from prime fishing grounds in the south and 
southeast coastal waters. Five sites were initially considered as possible 
locations for light-draft navigation improvements. These were Punaluu, 
Honuapo Bay, Kaalualu Bay, Kaulana Bay and Pohue Bay (Figure 2). The major 
considerations in selecting a possible site were: (1) sea conditions (2) 
access (3) distance to prime fishing grounds (4) land availability (5) 
historic sites (6) endangered species (7) utilities and (8) existing and 
proposed land use and zoning (Tables 2 & 3). Based on the above criteria the 
following alternative sites were dropped from further consideration: 

(a) Punaluu. Land adjacent to the existing boat ramp and access road at 
Punaluu is privately owned by C. Brewer and Company. The Punaluu area has 
been developed by Brewer in recent years as a tourist destination point. 
Based on existing and future development in the area, availability of land for 
potential sites for a harbor and shoreside facilities are limited. Several 
sites within the Punaluu area may be eligible for listing on the Hawaii and 
National Register of Historic Places (access road to ramp and old sugar 
dock). Because of problems associated with the acquisition of private 
shoreline land for navigational improvements, provisions for public vehicular 
access, and archeological considerations, this site was consequently 
eliminated in favor of a more desirable location. 

(b) Honuapo Bay. Hanuapo Bay is a shallow cresent-shaped embayment 
located about 5 miles southwest of Punaluu Harbor. The offshore area consists 
of a series of exposed pahoehoe domes and a fringing basalt shelf along the 
seaward edge of the inner bay. The bay is directly exposed to tradewinds, 
resulting in waves in excess of 2 feet almost continously. Waves in excess of 
6 feet occur on an average of 80 days per year. 

Whittington Beach Park (County), located along the shoreline of Honuapo 
Bay, provides shoreline recreational opportunities for the people of Hawaii 
County. The construction of navigational improvements for commercial fishing 
at this site is not considered to be compatible with this use. 
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Although this site is easily accessible from the main highway, the entire 

area is privately owned and launching is very difficult because of the shallow 
reef and wave exposure. 

(c) Kaalualu Bay, Kaalualu Bay is located approximately 5 miles 
northeast of South Point. The bay affords good shelter for small craft during 
tradewind weather but is exposed during Kona weather. The bay is very shallow 
and would require extensive dredging of hard bottom material to provide a 
channel and turning basin. Vehicular access to the site is impossible without 
a four wheel drive. 

A regional beach park is proposed for Kaalaulu Bay which would provide 
shoreline recreational opportunities. Long range plans by C. Brewer include a 
resort/subdivision development. Construction of a harbor for conmercial 
fishing is not considered to be compatible with these plans. 

On a recent field trip, a species of endemic sponge was identified at this 
site. In addition, an archeological reconnaissance conducted in 1972 revealed 
a total of 91 archeological sites. Because of environmental and archeological 
issues and land-use plans associated with this site, this location was no 
longer considered. 

(d) Pohue Bay. Pohue Bay is located on the southwest coast of the island 
approximately ten miles from South Point. A small sandy beach characterizes 
the edge of the central portion of the bay. Because the area is sheltered 
from tradewind conditions, Pohue Bay has considerable natural protection. 
Waves in excess of 2 feet approach the area 200 days a year while waves over 6 
feet are estimated to occur only about 5 days per year. 

Additional development of an existing subdivision in the Pohue Bay area is 
anticipated with improved vehicular access and installment of major 
utilities. Directly across the shoreline area are a number of archeological 
sites which have not yet been evaluated by the State Archeologist. With 
additional development and the occurence of numerous archeological sites 
scattered throughout the area, the bay as a potential location for a harbor 
and shoreside facilities will be limited. Because of site limitations and 
environmental and archeological issues, no further studies were conducted. 

b. Without Condition (No Action). Without Federal implementation of 
planned navigation improvements at Kaulana Bay, boat launching and recovery 
operations will continue to be hazardous and difficult during strong trade 
winds and not possible during Kona wind conditions. Boats and trailers will 
be subject to damage as is presently the case. Fishing will be restricted by 
sea conditions rendering the ramp inoperable approximately 40 percent of the 
time. The developing local yellow fin tuna fishery will be restricted by 
adverse weather conditions affecting boat launching and recovery at Kaulana. 
Without an improved or additional boating facility, fishery related economic 
growth in the Ka 1 u District will be limited. There are no plans at this time 
for navigation improvements by local interests at Kaulana Bay or other 
alternative sites along the Ka 1 u coast. 

c. Plans Considered in Detail. Based on the identified problems and 
needs, the planning objectives, and the formulation and evaluation concepts, 
three alternative design plans for Kaulana Bay were developed in detail and 
evaluated with respect to their contributions to navigation improvements, 
their beneficial and adverse impacts, and their benefits and costs. Two of 
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the alternative plans would involve const ructing and providing protection for a 
new launch ramp while the other plan would provide protection for the existing 
rarap. All of the plans incorporate space for a single-lane launch ramp. 
Because of the confined nature of the bay, no mooring areas for sr.tall-craft Q 
vessels were designated. Adequate parking for car/trailer vehicles is avail-
able in areas adjacent to the existing ramp . Parking areas and harbor-related 
facilities would be developed by local interests. 

(1) Plan 1. Plan l consists of dredging a 245-foot-long, 80-foot-wide, 
and 8.5-foot-deep entrance channel; a 220-foot-long by 100-foot-wide, and 
6.5-foot-deep turning basin, and constructing a 160-foot-long main breakwater 
with a +11.5-foot crest elevation. The offshore breakwater would provide 
protection for the existing launch ramp. This plan utilizes the existing reef 
flat as the entrance channel and the single-lane launch ramp. The breakwater 
will require approxiraately 9,400 tons of quarried rock covering 0.26 acres. 
The dredging of the entrance channel and turning basin \lill affect 1.1 acres 
generating about 11,700 cy of basalt material. Uhen corapleted, the navigation 
improvement would inclose a total water area of about l acre. Total project 
first cost is $2,654,000 cost-shared at $2,010,000 in federal funds and 
$644,000 in local funds, 

(2) Plan 2. Plan 2 consists of dredging a 135-foot-long, 100-foot to 
80-foot-wide tapered, and 8.5-foot-deep entrance channel; a 200-foot-long by 
100-foot-wide, and 6.5-foot-deept turning basin, and constructing a 135-foot
long main breakwater with a +8.0-foot crest elevation. The breakwater would 
provide protection for the new launch rarap. This plan utilizes the existing 
natural channel and a new single-lane launch ramp. The breakwater will require 
approximately 1,800 tons of quarried rock covering 0.10 acres . The dredging of 
the entrance channel and turning basin will affect 0.82 acres generating about 
5,300 cy of basalt material. \lhen corapleted, the navigation improvement would 
inclose a total water area of about l acre. Plan 2 is considered the least 
environr.ientally daraaging plan because it entails the least raodification to the 
bay's raarine environraent. Total project first cost is $1,068,000 cost-shared 
at $967,000 is federal funds and $101,000 in local funds. Based on a rnaxiraiza
tion of net benefits this plan was designated as the National Economic Develop
ment {NED) Plan. 

(3) Plan J. Plan 3 consists of dredging a 135- foot-long, 80-foot to 
60-foot-wide tapered, and 8.5-foot-deep entrance channel; a 200-foot-long by 
100-foot-wide, and 6.5-foot-deep turning basin, and constructing a 155-foot
long main breakwater with a +11.5-foot crest elevation. The breakwater would 
provide protection for a new single-lane launch rar.ip. The breakwater will 
require approxiraatel_y 3,000 tons of quarried rock covering 0.12 acres. The 
dredging of the entrance channel and turning basin will affect 0.88 acres 
generating about 5,200 cy of basalt material. Hhen corapleted, the navigation 
ir.1prove1;1ent would inclose a total water area of about 1 acre. Total project 
first cost is $1,243,000 cost-shared at $1,142,000 in federal funds and 
$101,000 in local funds. 

d. Cor.iparative Impacts of Alternatives. Comparative impacts of the three 
alternative plans on significant resources are presented in Table 2. 
Additional coraparison of alternate plans are contained in Table 3. 
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Base Condition 
and Alteratives 

Base Condition 

Without Condition 

Plan 1 

u, Plan 2 I 

Plan 3 

0 

Table 2 Comparative I mpacts of Alternatives on Significant Resources 

South Point National Land Marks District 

Within the South Point complex of archeo
logical sites, remains of the prehistoric 
and early historic Kapalaoa Village site 
are located inland and immediately east of 
the bay extending out to the end of Kaulana 
Point. 

No change anticipated. 

Breakwater structure would have direct 
adverse effect on surface archaeological 
sites on east side of the bay, possibly 
concerning one or more of the rock structures 
located there. Related construction activi
ties would further disturb and possibly 
destroy other sites and cultural material in 
the area. 

No impacts provided that construction 
activities and equipment are confined to 
the central and western regions of the bay 

Coastal Water Quality 

Relatively pristine open 
coastal waters w/few 
pollutant sources. 

No change anticipated 

Temporary increase in water 
turbidity 

During construction less 
than 1 year duration 

and shoreline. Construction activities related 
to dredging the entrance channel and turning 
basin, if conducted along the eastern side of 
the bay would damage or destroy surface archaeo
logical sites and possibly subsurface cultural 
material. 

Sames as Plan 2 

Plan Economics 

Not applicable 

Not applicable 

Average Annua l Cost: $208,000 
Annual Benefit: $291,000 
B:C Ratio: 1.4 

Average Annual Cost: $81,000 
Annual Benefi t : $291,000 
B:C Ratio: 3.6 

Average Annual Cost: $96,00 0 
Annual Benefi t : $291,000 
B:C Ratio: 3.Q 



4. AFFECTED ENVIRONMENT 

A. Environmental Conditions. 

(1) Physical features. The island of Hawaii is the largest of the 
Hawaiian islands consisting of about 4,038 square miles of land area and 305 
miles of coastline. Being of volcanic origin, the dominant topographic 
feature on the southeastern portion of the island (Ka 1 u District) are the 
large expanses of lava fields. Two of the island's most active volcanoes, 
Mauna Loa {13,796 MSL) and Kilauea are located in this area. Mauna Loa (Big 
Mountain), the largest single mountain on earth, provides a dramatic backdrop 
tor the Kaulana Bay area. The Ka'u landscape is characterized by historic as 
well as young lava flows, moderate slopes with little or no established 
surface drainage, and a rugged coastline consisting of low and extremely steep 
sea cliffs. 

(2) Climate. The island of Hawaii has a semi-tropical climate, but has 
wide variations across the island in temperature and rainfall. Temperatures 
range from 58 to 90 degrees (minimum-maximum) along the coastal plain to 
sub-freezing minimums in the mountains. Mauna Kea and Mauna Loa often have a 
mantle of snow during the winter months. Ra infall in the southwestern region 
of the Ka'u District which includes the South Poi nt area varies from less than 
20 inches at South Point to 75 inches at the 5,000-foot elevation. Relatively 
uniform tradewinds prevail offshore, but disruption by the high land masses 
make inland winds very complex. 

(3) Terrestrial biota. The coastal area of the Ka'u District is 
characterized by sparse vegetation consisting primarily of indigenous strand 
plants such as ilima, Pa'u-o-Hiiaka and beach morning glory with patches of 
Bermuda grass occurring in backshore areas. 

Terrestrial fauna in the Ka'u District are also limited in abundance and 
diversity. Shorebirds including the golden plover, wandering tattler and 
ruddy turnstone probably utilize available shallow feeding habitat in the 
area. Passerine birds, field mice, and rats are also found in this area. 

(4) Marine biota. The substratum throughout most of Ka'u coastline 
consists of hard lava rock covered in places by accumulation of silt and coral 
rubble. A number of bays along this coastline contain scattered massive heads 
of Porites coral. Coral growth elsewhere in these bays are limited to 
scattered Pocilloeora colonies possibly a consequence of the constant wave 
action occurring 1n these areas. A variety of conman reef fish and marine 
benthic invertebrates including gastropod mollusks, sea urchins, sea cucumbers 
and crabs are present along the coastline. A table listing fish and 
invertebrate species observed in Kaulana Bay is provided in Appendix E of the 
Detailed Project Report. Green sea turtles are occasionally observed offshore 
but no known nesting beaches are located in the Ka'u area. The endangered 
humpback whale has also been observed along the Ka'u coast in transit to or 
from the shallow shoals that comprise their preferred wintering habitat, 
primarily Penguin Banks and the area between Maui, Lanai and Molokai. 
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(5) Geology. The island of Hawaii is the youngest of the Hawaiian island 
archipelago and is the result of the coalescence of the lava flows of five 
volcanoes. The volcanoes, Mauna Loa and Kilauea, are still very active. The 
base rock in the area is massive basalt. This is overlain by soil consisting 
of weathered base rock. The soils are very shallow, covering rough lava flows 
that are extremely permeable. 

(6) Development and economy. The State of Hawaii is prosperous with a 
growing population and economy. Between 1958 and 1980, the total resident 
population increased from 611,800 to 963,617 (preliminary census). During the 
period 1958 to 1977, the gross State product more than quintupled, from $1.4 
billion to $8.0 billion. The three largest contributors to the State economy 
are tourism, defense expenditures, and agriculture, the bulk of the last 
activity being in the production of sugar and pineapple. The most rapid 
growth during the last several years has been in the tourist industry. 
Tourists arrivals totaled 171,500 in 1958 and 3,960,000 in 1979. Tourist 
expenditures were $83 million in 1958. The expenditures were $440 million in 
1968 and $2.6 billion in 1979, an increase of 495 percent. This compares to 
an increase of 175 percent for defense spending. It is expected that the 
growth trend in tourism will continue although at a slower pace together with 
the State economy in general. 

Sugar and tourism dominate the economy of the island of Hawaii. There are 
469 sugarcane farms in Hawaii County cultivating 92,829 acres in caneland. 
Production of raw sugar was 3.9 million tons, 42.5 percent of the States total 
in 1978 with a value of $68.6 million. Currently, the State of Hawaii 
supplies about 10 percent of the nations 11-1/2 million tons of annual sugar 
consumption. 

The visitor industry on the island of Hawaii grew rapidly in the past 15 
years. Hotel construction increased so fast during this period that capacity 
exceeded the need for rooms. The increase in hotel units has been greatest 
along the Kona coast. Of the 6,093 units on the island in 1979, there were 
3,637 units in Kona area, 1,954 units in Hilo and 502 units in other areas of 
the county. Total visitor expenditure on the island in 1978 was $158 million. 
Two-thirds of the State's beef and one-half of the diversified agriculture 
crops are produced on the island of Hawaii. Commercially caught fish 
previously sold only to local markets or shipped to Honolulu are now also 
being shipped fresh-iced to the mainland. 

Ka'u, South Kona, and North Kona Districts would be serviced by Kaulana 
Bay. The major economy in the area includes sugar, livestock, coffee farming, 
and visitor industry. The visitor industry is the fastest growing industry 
and will have the greatest influence in the future. An additional 2,150 hotel 
units are planned for Kana area within the next several years. 

Corrmercial fishing has always been popular in the Kaulana area. Available 
records indicate over 588,000 pounds of fish were caught in 1980. This is 
expected to grow since Kaulana fronts one of the best fishing grounds in the 
islands. 
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b. Significant Resources. 

(1) SOUTH POINT NATIONAL HISTORIC DISTRICT. Kaulana Bay is located 
within the South Point National Historic District which is listed on the 
National Register of Historic Places and is also designated a National 
Landmark. Originally, the South Point complex of sites was believed to have 
been the first area occupied by Hawaiians in 124 B.C. + 60 A.O. and 
continuously occupied until about 1730. The national significance of the 
complex lay in the belief that "this area contains a group of sites which 
document the largest and most complete record of human occupation in the 
Hawaiian Is 1 ands. 11 More recent radiocarbon dating studies show however that 
South Point fishermen established their living areas no earlier than 1,000 
A.O. and continually occupied the region to about 1250 A.D. None of the 
individual archeological features which made up the original district 
nomination in 1962 as a National Landmark were found near Kaulana Bay, but 
subsequent investigations in 1969 identified the remains of the prehistoric 
and nearly historic Kapalaoa Village site upland and immediately east of the 
bay. This survey quoted a local Hawaiian informant as saying that Kaulana 
Point (east of the bay) as a kap~ or forbidden area based on a number of rock 
structures found there (see map 1n Appendix D). A recent survey conducted in 
1981 by Paul Rosendahl found additional structures out to the end of the 
point. An undisturbed subsurface cultural site with remains of hearths and 
fire pits was revealed in the compacted sand embankment immediately adjacent 
to and east of the boat launch ramp. No cultural materials were found in the 
area west of the present boat ramp. 

(2) COASTAL WATER QUALITY: Coastal waters within and adjacent to Kaulana 
Bay are considered perennially dry open coastal waters receiving very little 
influence from terrestrial sources and are characteristic of the oceanic water 
mass surrounding the island. However, during trade wind and Kona storm 
conditions, near shore waters within Kaulana Bay and adjacent coastal areas 
are generally turbid, resulting from suspended particulate matter. Periodic 
operation of boat motors at the launch ramp and infrequent sheet flow runoff 
constitute the major sources of pollution. 

(3) RESOURCES AND VALUES IDENTIFIED IN SECTION 122 OF PUBLIC LAW 91-611, 
HARBOR AND RIVER ACT OF 1970. The following resources and environmental 
values have been fully considered with respect to possible adverse economic 
social and environmental effects resulting from implementation of the proposed 
project (Table 6 of the DPR and Table 3 of the DEIS): 

(a) Air, Noise and Water Pollution. 

(b) Man-made or natural resources, esthetic values, community cohesion 
and availability of public facili ti es and services. 

(c) Employment effects and tax and property value. 

(d) Displacement of people, businesses and farms. 

5. ENVIRONMENTAL EFFECTS 

a. South Point National Historic District. Construction of the breakwater 
in Plan l would have direct adverse effects upon the surface archaeological 
sites on the east side of the bay, possibly covering one or more of the rock 
structures located there. Related construction activities such as the 
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movement of heavy equipment through the area containing archeological sites 
could cause additional damage to surface and subsurface cultural materials. 
Plans 2 and 3 should not affect the archeological sites provided construction 
activities related to dredging the entrance channel and turning basin are 
confined to the western and central regions of the bay and shoreline. This 
determination of effect and adverse effect as required by 36 CFR 800.4 is 
augmented by Paragraphs 3 to 7 and 20 to 21, Appendix E, and ser ves as a 
request for comments from the Advisory Council in Historic Preservation in 
accordance with 36 CFR 800.4(d)(l). 

b. Coastal Water Quality: A temporary increase in water turbidity during 
construction is anticipated. The dredged basin and protective structure will 
result in a slight increase in water residence time within the bay. Projected 
increased boat usage will contribute to impacts associated with boat opera
tions. The impacts within the bay are expected to be minimal as the facility 
does not provide for mooring of boats. No significant long-term effects on 
coastal water quality are anticipated. 

c. Resources and Values Identified in Section 122 of Public Law 91-611: 
Project related impacts on the environmental resources and values identified 
in Section 122 of P.L. 91-611 have been fully considered (see Table 3). 
Potential adverse impacts upon these resources resulting from project 
implementation are not significant: 

(1) Air, Noise and Water Pollution. Adverse impacts related to air, 
noise and water would be temporary impacts during construction of harbor 
improvememts. Minimization of these impacts would be effected by employment 
of construction methods that do not cause excessive or unnecessary turbidity, 
dust, hydrocarbon emmission or nois·e. 

(2) Man-made or natural resources, esthetic values, conmunity cohesion 
and availabil i ty of public facilities and service: destruction or disruption 
of the above resources as a result of project implementation would be minimal 
and are not considered significant. Adverse impacts to nearshore marine 
communities attributed to dredging and placement of rock for protective 
structures will occur. Loss or damage to habit at will vary between 0.9 and 
1.3 acres depending on the plan. Some beneficial impacts are expected when 
marine life colonize and occupy protective structures. 

(3) Employment effects and tax ~nd property value: adverse employment 
effects and/or tax and property value losses would not result from project 
implementation. 

{4) Displ acement of people, businesses and farms : no injurious 
displacement of people , businesses and farms would result from project 
implementation. 

6 . PUBLIC INVOLVEMENT 

a. Public Involvement Program. Government officials and agencies were 
notified by letter in June 1980 of the initiation of detailed studies for 
possible light-draft navigational improvements. A notice of intent to prepare 
a Draft Environmental Impact Statement (DEIS} for the Kaulana Bay Harbor was 
published in the Federal Register to notify those interested in contributing 
to the preparation of the DEIS. 
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TABLE 3. A_fi;\LYSIS OF I~PACTS ON RESOURCES AND VALUES IDENTIFIED IN SECTION 122 OF PUBLIC LAW 91-611 AND OTHER RESOURCES IN THE PROJECT AREA 

NO IMPROVEMENT 
'WITHOUT CONDITION' ~ PLAN 2 PLAN 3 

A. PLAN DESCRIPTION Use of existing facility at Construction of a 160-foot Construction of a 135-foot Construction of a 155-foot 
Kaulana Bay. Clcsest breakwater, dredging of a breakwater and a new single breakwater and a new single 
publicly-owned and operated 245-foot long entrance chan- lane launch ramp, dredging lane launch ramp, dredging of 
facility is at Pohoiki Bay, nel and turning basin. of a 135-foot long entrance a 135-foot lon~ entrance chan-
approximately 56 miles to channel and turning basin. nel and turning basin. 
the northeast. 

E. PROJECT IMPACTS 

1 • Economic 

Local Government None. Requires approximately Requires approximately Requires approximately 
Finance• $637,000 local contribution $93,000 local contribution $93,000 local contribution 

r'T'I not including costs for not including costs for not including costs for local - local assurances and local assurances and assurances and cooperation. :n 
I cooperation. cooperation. ..... 

a, 
Land Use Land utilized in coastal No change to local land Same as Plan 1. Same as Plan 1. 

area, Grazing on Hawaiian use poliCYi surrounding 
Homes Land inland by short- area is barren except for 
term lease. a few temporary shelters. 

Public Facilities Existing Ramp . No shore- Would provide for safe Same as Plan 1. Same as Plan 1. 
and Services side facilities or major navigation and launch/ 

utilities . recovery of boats and 
would promote the growth 
of related public facil-
ities and services. 

Regional Growth* Ho significant impact. No significant impact. Same as Plan 1. Same as Plan 1. 
Stable growth will occur Stable growth will occur 
with or without naviga- with or without navigation 
t1on improvements. improvements. 

Enlployinent• Existing condition. Would increase employment 
opportunities in comnercial 

Same as Plan 1. Same as Plan 1. 

and general boatiffg related 
services . 
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NO IMPROVEMENT 
'WITHOUT CON_DJJION' 

1. tco_llOlll1c (continued) 

Da111a9es to Boats and 
Related Equipnent 

Numerous da11119es during 
launch and recovery opera
tfons. Sixty percent use 
factor. 

Increased Fish Catch 
for COlllllerc1al Fisher
men 

Comnttznent of Economic 
Resources 

2. Torironmental 

Marine Enviromient 

Current catch: 465,000 
pounds per year. 

Not applicable, 

No change. 

Terrestrfal Envfrorwnent No change. 

Ffsh and W11dlffe No change to exfstfng 
condftfons. Scattered 
coral growth wfthfn 
Kaulana Bay. 

Water Qua 11 t,y* 
Temporary increase Not applicable. 
1n water turbfd1t,y 
anticipated durfng 
construction; grossly 
est11111ted by length 
of construction, time 
and quant1 t,y of 
material removed. 

MU 

Harked decrease fn damages 
during launch and recovery 
operations. 

203,000 pound increase per 
year. 

!!:Mll. 

Same as Plan l. 

Sall!e as Plan 1. 

0 

PLAN 3 

Same as Plan 1. 

Same as Plan 1. 

Comn1tment of 9,400 tons of 
stone and ffll, tfae, 1111n
power and energy resources. 

C011111itment of 1.800 tons of Conmitment of 3.000 tons of 
stone and fill, ti1111. 111n- stone and f111, time, 111an-
power, and energy resources. power and energy resources. 

1.16 acres dredged or 
covered. 

0,85 acres dredged or 
covered. 

0.24 acres 1110dffied. 0.19 acres IIIOdified. 

Loss of s0111e coral and Same as Plan 1. 
sessile organisas. T...,o-
rary displacement of 110tfle 
organiS11s during construc-
tion. Rapid recovery 
antfcipated, Possible long 
term increase in specfes 
diversity and nUlllbers. 

12 1110nths 6 months 
11,700 Cubic Yards 5,300 Cubic Yards 

0,91 acres dredged or 
covered. 

0.22 acres modified . 

SUie IS Plan 1. 

6 months 
s.200 Cubic Yards 



NO IMPROVEMENT 
1WITHOLT CONDITION' PLAN 1 PLAN 2 PLAN 3 

2. Environmental (continued) 

Water Quality* 

Long•Term Alterations Not appl 1cable. No significant long-term Same as Plan l. Same as Plan 1. 
to water quality. effect except for impacts 

associated wi th increased 
boat operation, 

Circulation & Flushing 

Increase in Water li'O Slight increase anticipated. Same as Plan 1 . Same as Plan 1. 
Residence Time. W111 not result in degrada-

tion of water quality . 
Air Quality* 

Temporary dust Not applicable. 12 months 6 months 6 months 
l"T'l nuisance estimated ...... by length of con-tn 

I struction period. ...... 
00 

Natural Resources* Natural. unaltered shore- Would comit approximately Would conm1t approximately Would comnit approximately 
11ne except for existing 1.16 acres of natural marine 0.85 acres of natural marine 0.91 acres of natural marine 
ramp and natural bay area. environment to navigation environment to navigation environment to navigation 

improvements and 9,400 tons improvements and 1,800 tons improvements and 3,000 tons 
of quarried stone for pro• of quarried stone for pro- of quarried stone for protective 
tective structure. tective structure. structure. 

Man-Made Resources* Continued de~anc for Completes boating facility Same as Plan 1. Same as Plan 1. 
safe boating faci ;1ty, for safe navigation. 

3. Social 

Noise* No change from existing Temporary increase during Temporary increase during Same as Plan 2. 
condition. construction - 12 months; construction - 6 months. 

no long-term change, no long-term change, 

Population* No impact, No significant effect on Same as Plan 1. Same as Plan 1. 
population growth and no 
displacement of people. 
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3. Social (cont.fnued) 

Aesthetic Values* 

NO IMPROVEMENT 
1 WITHOUT_ CONDITION' 

No change. 

HfstGric, Cultural, National Landmark 
ar.d ~rchaeologfcal District. 
Resources. 

Recreational Opportuni- No change 
ties 

·Healt~, Safety, and 
Conmunfty Well-being. 

Comr.unity Growth and 
Cohesion* 

Hazardous navigation 

No change 

PLAN 1 PLAN 2 

Breakwater structure would Same as Plan 1. 
create unusual i~pact. Stone 
breakwater not out of 
character with adjacent 
rocky coastline. 

Probable destruction of 
two prehistoric features 
on east side of bay during 
construct for.. 

Increase access for sports 
fishing. 

Possible effect or. ;re
hfstor1c features c~ e~s~ 
side of bay. Hay be 
avoided ty suitable ccr
struction methods. 

Same as Plan 1. 

Would enhance health, safety Same as Plan 1 
and comunity well-being by 
providing a protective basin 
for boating operations. Also 
decreased accidents at sea. 

No significant change Same as Plan 1. 

* Resources and values identified in Section 122 of Public Law 91-611. 

0 

PLAN 3 

Same as Plan 1. 

Same as Plan 2. 

Same as Plan 1. 

Same as Flan 1. 

Same as Plan 1 • 



An informal workshop was conducted on 9 July 1980 in the South Point area of 
the Big Is l and to obtain public input on the desires and needs of providing 
possible light-draft navigational improvements. Details of this workshop are 
provided in Appendix B of the Detailed Project Report. 

After the draft report and EIS are circulated to Federal and local governmental 
agencies and interested citizens, a public meeting will be held to obtain the 
public •s view on the alternative plans. Public views and concerns expressed 
at that meeti ng will be a major factor in the final selected plan. All public 
comments will be documented in the final report. A final public meeting, if 
necessary, will be held to present the final selected plan. 

This draft report wi l l be filed with the US Environmental Protection Agency 
and a notice of availability will be published in the Federal Register in 
accordance with current environmental quality policy and procedure guidelines 
(44 FR 127). A 45-day corrment period from the date of publication in the 
Federal Register will be available for those who wish to review and make 
comments to the DEIS. In addition, no administrative action on this study 
will be taken for a minimum of 90 days. 

b. Required Coordination 

(1) Coordination was initiated with the U.S. Fish and Wildlife Service at 
the inception of the study in to fulfill the requirements of the Fish and 
Wildlife Coordination Act. A preliminary report was submitted by FWS on 29 
January 1981 describing fish and wildlife resources in the project area, and 
was utilized as a planning aid during the study. The final FWCA report will 
be provided subsequent to the selection of a recommended plan, addressing 
potential project impacts and appropriate mitigation measures. 

(2) Endangered species coordination with the FWS Endangered Species 
Office was completed on 20 January 1981. 

(3) Coordination with the State Historic Preservation Officer (SHPO) has 
been initiated. A cultural reconnaissance survey was conducted and a 
Determination of Effect based on survey findings will be forwarded to SHPO for 
review and concurrence. 

(4) A coastal zone consistency determination report is provided in 
Appendix A of the Detailed Project Report for review by the State Coastal Zone 
Management Office . The consistency evaluation summarizes the project's 
conformance with the policies of the Hawaii State Coastal Zone Management 
Program. 

(5) The U.S. Env i ronmental Protection Agency and the State Department of 
Health will have the opportunity to review and comment on the Detailed Project 
Report and Draft Environmental Impact Statement (DEIS) to evaluate the effects 
of the project on water, air and noise Quality. The State Department of 
Health will be requested to provide a water quality certification in 
accordance with Section 404(r) of the Clean Water Act of 1977. 

c. Statement Recipients. A list of agencies, groups and individuals who 
will receive copies of the combined Draft Environmental Impact Statement and 
Detailed Project Report for reveiw is provided in Appendix B of the report. 
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d. Public Views and Responses. The Sfate of Hawaii, Department of 
Transportation, has requested Corps of Engineers assistance with navigation 
improvements at Kaulana Bay, including the construction of a breakwater and 
protected basin. This request was based on the expressed desires of the local 
Ka 1 u Fishermen Association to improve the usability and safety of the launch 
facilities used by the South Point co11111ercial fishermen. 

At a public workshop (9 July 1980) held on the Big Island the consensus of 
those attending (local government agencies, residents and fishermen) favored 
Kaulana Bay as the site for navigation improvements. After the draft report 
is circulated to Federal and local government agencies and interested 
citizens, a public meeting will be held to obtain the public's views on the 
alternative plans. Views and concerns expressed at that meeting will be a 
major factor in the final selected plan. 
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I. STUDY AUTHORITY 

SMALL NAVIGATION PROJECT AUTHORITY 

a. Legislative Authority. 

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

(a) The Secretary of the Army is authorized to allot from any 
appropriations hereafter made for rivers and harbors not to exceed 
$25,000,000 for any one fiscal year for the construction of small river 
and harbor improvement projects not specifically authorized by Congress 
which will result in substantial benefits to navigation and which can be 
operated consistently with appropriate and economic use of the waters of 
the nation _for other purposes, when in the opinion of the Chief of 
Engineers such work is advisable, if benefits are in excess of the costs. 

(b) Not more than $2,000,000 shall be allotted for the construction of a 
project under this section at any single locality and the amount allotted 
shall be sufficient to complete the Federal participation in the project 
under this section. 

(c) Local interests shall provide without cost to the United States all 
necessary lands, easements, and rights-of-way for all projects to be 
constructed under the authority of this section. In addition, local 
interests may be required to hold and save the United States free from 
damages that may result from the construction and maintenance of the 
project, and may be required to provide such additional local cooperation 
as the Chief of Engineers deems appropriate. A state, county, munici
pality or other responsible local entity shall give assurance satisfactory 
to the Chief of Engineers that such conditions of cooperation as are 
required will be accomplished. 

(d) Non-federal interests may be required to share in the cost of the 
project to the extent that the Chief of Engineers deems that such cost 
should not be borne by the Federal Government in view of the recreational 
or otherwise special or local nature of the project benefits. 

(e) Each project for which money is allotted under this section shall be 
complete in itself and not commit the United States to any additional 
improvement to insure its successful operation other than routine 
maintenance, and except as may result from the normal procedure applying 
to projects authorized after submission of survey reports and projects 
constructed under the authority of this section shall be considered as 
authorized projects . 

A-1 



II. ASSURANCE OF LOCAL COOPERATION 

Federal participation in the proposed project is subject to the condition that 
local interests would: 

a. Provide without cost to the United Sta•es all lands, easements, and 
rights-of-way required for construction of the project. 

b. Provide without cost to the United States an area suitable to the 
Chief of Engineers for the disposal of spoils and if necessary, retaining 
dikes, bulkheads, and embankments or the cost of such work. 

c. Provide and maintain without cost to the United States the necessary 
mooring facilities, as well as all appropriate onshore structures, access 
roadways, utilities, parking areas and restrooms to insure a complete and 
adequate project. These facilities must be open to all on equal terms. 

d. Accomplish without cost to the United States the necessary altera
tions and relocations of all utilities as necessary for project purposes. 

e. Hold and save the United States free from claims for damages due to 
the construction work and subsequent mai ntenance of the project, excluding 
damages due to fault or negligence of the United States or its contractor. 

f. Provide a cash contribution based on a percentage to be determined by 
final benefit and cost allocation analysi s of the total Corps of Engineers 
first cost of project before apportionment. In addition, local interest must 
provide all cost in excess of the $2 million statutory Federal limitation 
under Section 107 of the River and Harbor Act of 1960, as amended . 

III. PLANNING CRITERIA AND CONSTRAINTS 

Institutional Policies. Several institutional policies of the Federal 
Government affect the design and decisions for local and Feder al participa
tion. Executive policies are issued through the Office of Management and 
Budget (0MB), the Water Resources Council (WRC) and the Council of Environ
mental Quality (CEQ). Legislative policies are expressed by various 
legislative enactments of Congress which has developed a body of laws 
establishing national concerns regarding the nation's natural resources. 

Design/Benefit Criteria. In developing justification for Federal participa
tion, technical and economic evaluation policies, standards, principles, and 
procedures are established in determining a benefit to cost comparison. All 
projects must have a benefit to cost comparison. Projects must usually have a 
benefit to cost comparison of one or greater to be eligible for Federal 
participation. 

Regulatory/Environmental Requirements. A number of statutory and regulatory 
requirements of the Federal Government must be complied with during the 
planning process. These requirements largely relate to the assessment and 
evaluation of possible impacts on the environment resources of the project 
area. 
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Archaeolo ical and Historic Preservation Act of 1974 (Public Law 93-291) as 
amended. This act, a so nown as the Reservoir a vage Act, provides for the 
preservation of historical and archaeological data which might be otherwise 
destroyed by flooding or other alteration of the terrain and authorizes up to 
one percent of the total amount authorized for appropriation for the project 
to be spent on recovery, protection and preservation of data. This act wi l l 
be utilized only for sites eligible for or listed on the National Register of 
Historic Places. Applicability of this act to the project will be assessed in 
Appendix C and the EIS. 

Clean Air Act, as amended {42 USC 7401 et seq.). As it applies to Corps 
·studies and construction projects, this act requires that all Federal projects 
must conform to EPA-approved or promulgated state implementation plans. 
Compliance with this act will be addressed in the EIS. 

Estuary Protection Act (Public Law 90-454). The act requires that Federal 
agencies in planning for use or development of water and land resources, give 
consideration to estuaries and their natural resources and that if estuaries 
may be affected, the Secretary of the Interior shall be given an opportunity 
to evaluate the effects of the project on the estuary. There are no estuaries 
in the study area. 

Federal Water Project Recreation Act (Public Law 89-72, as amended). This act 
requires that full consideration be given to project opportunities for outdoor 
recreation and fish and wildlife enhancement; that planning based on coordina
tion for use with existing and planned Federal and local public recreation 
developments; that the views of governmental agencies concerned with recreation 
and wildlife, including the USFWS and Heritage Conservation and Recreation 
Service (HCRS) be included in the report. 

Land Water Conservation Fund Act of 1965 (16 USC 4601-4 et se~). As it 
applies to Corps studies and project, this act requires that orps recreation 
planning be coordinated with the State plan developed pursuant to the Act. 
For Guam this is the Guam Comprehensive Outdoor Recreation Plan. Moreover, 
the non-Federal cost for the project may not be paid out of LWCFA funds. 

Rivers and Harbors Approbriation Act of 1899, as amended (33 USC 401 et~.). 
This statute, which esta lished Corps' regulatory responsibilities and 
generally prohibited a wide range of action~ which might obstruct navigable 
wat rs of the United States, does not impose any requirements on projects that 
are affirmatively authorized by Congress. 

Watershed Protection and Flood Prevention Act, as amended (16 USC 1101 et 
seq.). This statute, which author1zed the Soil Conservation Service to
construct ·dams and other works in upstream watersheds, imposes no requirements 
on Corps projects. 

National Environmental Polic Act of 1969 Public Law 91-190. The National 
Environmenta Po 1cy Act NEPA requires an environmental statement in every 
reconmendation or report on proposals for legislation and other major Federal 
actions significantly affecting the quality of the human environment. 
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Clean Water Act of 1977 (Public Law 95-217). This act was formerly known as 
the Federal Water Pol]ution Control Act Amendments of 1972. The requirement 
is to evaluate discharge effects of dredged or fill materials into waters of 
the United States. 

Coastal Zone Management Act of 1972 (Public Law 92-583). This act requires 
that the project must comply with the Federal law as well as be consistent 
with the Coastal Management Program for the State of Hawaii. 

Endangered Spec ies Act of 1973 (Public Law 93-205). The implementing agency 
shall coordinate with the appropriate Federal wildlife agency to determine the 
presence of listed endangered or threatened species or their critical habitat 
may be present in the area of proposed action. The results of the assessment 
shall be contained in the EIS. 

Fish and Wildlife Coordination Act of 1958 Public Law 85-624. This act 
requires any Fe era agency proposing to impound, divert, or modify the 
channel of any stream or other body of water to consult with the Department of 
Interior, US Fish and Wi ldlife Service (USFWS) and the head of the state or 
territorial agency exercising control over fish and wildlife resources, 
concerning the impacts of such action. The USFWS shall recon111end, in a 2(b) 
report, methods to mitigate impacts of the proposed action and to conserve 
fish and wildlife resources. 

Marine Protection, Research, and Sanctuaries Act of 1972 Public Law 92-532. 
Th1s act regu ates the eva uat1on of the need and transportation of dredged 
material for the purpose of dumping in ocean waters. In the case of this 
project, there is no specific need to provide an ocean dump site for excess 
construction materials. 

National Historic Preservation Act of 1966 Public Law 89-635 • Section 106 
o t 1s act requ1res tat e era agencies s a , prior o t e approval of the 
expenditure of any funds on an undertaking, or prior to the issuance of any 
license, as the case may be, take into account the effect of the undertaking 
on any property included in, or eligible for inclusion in the National 
Register and shall afford the Advisory Council on Historic Preservation a 
reasonable opportunity to comment with regard to such undertaking. The 
Commonwealth Historic Preservation Officer must also be given a reasonable 
opportunity to ccmment on the undertaking. 

Executive Order on Flood Plain Management (EO 11988). This order requires 
that agencies avoid the base flood plain unless 1t 1s the only practicable 
alternative. For potential action in the flood plain, an evaluation of 
pffects on flood plain values, a description of other practicable alternative 
actions outside the flood plain, and adequate dissemination of the action to 
tile pub 1 ic must be undertaken. 

Executive Order on Protection of Wetland, EO 11990). This order requires the 
agency to ana yze potent1a impacts to ex1st1ng wet ands and associated values 
and to give the public early public review of proposed actions. 

Wild and Scenic Rivers Act of 1968 (Public Law 90-542. This act requires 
agenc1es to 1 entify potentia impacts to es1gnate wild and scenic rivers 
and to coordinate action and obtain concurrence with the US Department of the 
Interior. 
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IV. PRESIDENTIAL EXECUTIVE ORDER 11988 ON 
FLOOD PLAIN MANAGEMENT EVALUATION REPORT 

The objective of Executive Order 11988, Flood Plain Management, dated 24 May 
1977, is to avoid to the maximum extent possible the long and short term 
adverse impacts associated with the occupancy and modification of flood plains 
and to avoid direct and indirect support of flood plain development wherever 
there is a practicable alternative. The Order requires Federal agencies to: 

a. Avoid the base flood plain unless it is the only practicable 
alternative; 

b. reduce the hazard and risk of flood loss; 

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

d. Restore and preserve the natural and beneficial flood plain values. 

Since the proposed action at Kaulana Bay is not located within or near any 
base flood plain, the reconmended plan will be in compliance with all 
requirements set by Executive Order 11988. 



V. EVALUATION OF THE EFFECTS OF THE 
DISCHARGE OF DREDGED OR FILL MATERIAL INTO 

WATERS OF THE U.S. USING U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 
SECTION 404 (b) GUIDELINES 

1. Project Description. 

a. Description of the material proposed 
discharge. 

(1) General Characteristics of the 
Material. 

(2) Quantity of Material to be 
Discharged. 

(3) Source of the Material. 

b. Description of the proposed 
discharge si te. 

(1) Location. 

(2) Type of discharge site. 

(3) Method of discharge . 

(4) Date and length of time when 
discharge will occur. 

(5) Life of the discharge site. 

(6} Bathymetry (if open water 
discharge site is used). 

2. Physical Effects. 

Quarried basalt ranging in size 
from spall to 2-10 ton boulders. 

Plan l - 9,400 tons 
Plan 2 - 1,800 tons 
Plan 3 - 3,000 tons 

Existing quarry at Hilo, Hawaii. 

Kaulana Bay. 

Nearshore bay site. 

Material will be used to construct 
harbor protective structure at the 
discharge site. The material will 
be placed by cranes and bulldozers 
to form the breakwater. 

The project will be implemented 
within 2 years. Plan 1 will take 
approximately 12 months to con
struct while Plans 2 and 3 will 
take 6 months. 

All harbor plans have an economic 
life of 50 years. 

Water depths range from: 0 feet 
MLLW to -10 feet MLLW. 

a. Potential Destruction of Wetlands. Site is not considered a wetland. 

b. Other Physical Effects. 

(1) Area of bottom covered by 
discharge. 
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Plan 2 - 0. 15 acres 
Plan 3 - 0.18 acres 
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V. EVALUATION OF THE EFFECTS OF THE 
DISCHARGE OF DREDGED OR FILL MATERIAL INTO 

WATERS OF THE U.S. USING U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 
SECTION 404 (b) GUIDELINES 

2. Physical Effects. (Cont) 

(2) Changes in bottom geometry and 
substrate composition. 

(3) Water circulation and flushing. 

(4) 

(5) 

(6) 

Salinity distribution and 
gradients. 

Natural drainage characteristics, 
and flood and storRMater storage. 

Groundwater levels and recharge. 

3. Chemical-Biological Interactive Effects. 

The bottom substrate consists 
mainly of basalt material. The 
discharged material will raise the 
bottom elevation from approximately 
-5.0 feet MLLW to +8.0 to +11.5 
feet MLLW. 

The protective structure will 
reduce wave influence on water mix
ing and possibly increase water 
residence time within the protected 
basin. At Kaulana Bay wind and 
tides will continue to dominate the 
surface current regime • . 
No alterations are anticipated 
because discharge does not involve 
a release of high or low salinity 
waters or materials. 

Kaulana Bay site involves no drain
age basin modifications; site has 
no flood or stormwater storage 
capability. 

The site is not known as a ground
water recharge area, and the dis
charge is not expected to alter 
groundwater levels. 

a. The material proposed for discharge meets EPA exclusion criteria and no 
bioassay testing is required. The material to be discharged is larger than 
silt size, similar in composition to the substrate at the project site, and is 
obtained from sources removed from pollution point-sources. 

b. Impacts on the Water Column. 

(1) Reduction in light transmission. Temporary increase in water turbid
ity is anticipated as dust may be 
washed from the quarried basalt by 
wave action. 

(2) Degradation of water aesthetic 
values. 
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Only temporary effects and in area 
already turbid. 



V. EVALUATION OF THE EFFECTS OF THE 
DISCHARGE Of DREDGED OR fill MATERIAL INTO 

WATERS OF THE U.S. USING U.S. ENVI~ONMENTAL PROTECTION AGENCY (EPA) 
SECTION 404 (b) GUIDELINES 

3. Chemical-Biological Interact ive Effects. (Cont ) 

(3) Direct destructive effects on 
nektonic and planktonic 
populations. 

(4) Are contaminants found in the 
material? 

(5) Concentration of contaminants 
released from sediment to the 
water column. (Results of 
elutriate testing). 

(6) Comparison of constituent con
centrations with applicable 
water quality standards. 

(7) Size of mixing zone. 

c. Impacts on Benthos. 

(1) Area of benthic conmunity 
covered by material. 

(2) Changes in conmunity structure 
and function. 

(3) Effects of cltemical constituents 
on benthos. 

Temporary disturbance and displace
ment during construction. Minor 
permanent loss of existing water 
column hab itat. 

None anticipated. 

Material exempt from chemical and 
bioassay testing. 

Not applicable. 

Not applicable. 

Plan 1 - 0.26 acres 
Plan 2 - 0.10 acres 
Pl an 3 - 0.12 acres 

Protective structure will raise 
bottom elevation creating terres
trial, intertidal, and rocky inter
stitial marine habitat. Changes in 
coamunity structure and function 
are localized and involve replace
ment of habitat. 

None anticipated. 

4. Impacts of the Discharge at the Discharge Site. 

a. Need for the proposed action. The discharge is needed to 
construct a protective structure 
for the development of the Kaulana 
navigation facility. 

b. Availability of alternate None. 
discharge sites and alternate 
methods of discharge. 
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V. EVALUATION OF THE EFFECTS OF THE 
DISCHARGE OF DREDGED OR FILL MATERIAL INTO 

WATERS OF THE U.S. USING U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 
SECTION 404 (b) GUIDELINES 

4. Impacts of the Discharge at the Discharge Site. (Cont) 

c. Evaluation of Impacts. 

(1) Chemical, physical and biological 
integrity of the .aquatic eco-

, system. 

{2) Food chain and tropic level. 

(3) Diversity of plant and animal 
species. 

(4) Obstruction of movement into 
and out of feeding, spawning, 
breeding and nursery areas. 

(5) Wetlands having significant 
functions of water quality 
maintenance. 

(6) Natural highwater or flood 
water storage. 

(7) Degradation of Water Quality. 

d. Methods to minimize turbidity. 

e. Methods to minimize degradation 
of aesthetic, recreational and 
economic value. 

f. Methods investigated to minimize 
possible harmful effects. 
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Discharge is localized in effect, 
and will not affect availability of 
biological resources. The basalt 
material will not alter the 
chemical integrity and the aquatic 
ecosystem. An increased water 
residence time is anticipated with
in the protected basin. Also 
increased habitat diversity wil 1 be 
created by the rocky substrate. 

No effect anticipated • . ; 
A localized increase in habitat and 
species diversity is anticipated. 

None anticipated. 

Not ap p 1 i cab 1 e • 

Not applicable. 

Temporary increase in water 
turbidity anticipated during 
construction. 

None. 

Not applicable. No signifi cant 
impacts anticipated. 

Not applicable. No impacts 
anticipated • 



V. EVALUATION OF THE EFFECTS OF THE 
DISCHARGE OF DREDGED OR FILL MATERIAL INTO 

WATERS OF THE U.S. USING U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA) 
SECTION 404 {b) GUIDELINES 

g. Impacts on water uses. 

( l) 
(2) 
(3) 
( 4) 
(5) 

Municipal water supply intakes. 
Shellfish 
Fisheries 
Wildlife 
Recreation Values 

None. 
None. 
None. 
None. 
Improves recreational values and 
coomercial fishing and idle time 
diversion. 

(6) Threatened and endangered None. 
species. 

(7) Benthic 1 ife. 

benthic area covered 

intertidal, rocky 
interstitial habitat 

(8) Wetlands. 

(9} Submerged vegetation. 

( 10) Size of disposal site. 

Pl an 1 

0.26 

0.09 

None affected. 

None affected. 

1 acre 
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Plan 2 
(In Acres) 

0.10 

0.05 

Plan 3 

0.12 

0.06 
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1. Purpose 

VI. FEDERAL COASTAL ZONE MANAGEMENT (CZM) 
CONSISTENCY EVALUATION REPORT 

The Coastal Zone Management (CZM) Act of 1972 (Public Law 92-583) and the 
regulations on -Federal consistency with approved Coastal Zone Management 
programs (15 CFR 930) provide that all Federal activities must be consistent 
to the maximum extent practicable with the Hawaii State Coastal Zone 
Management Program, 

2. The Kaulana Bay Harbor navigation improvement project, located at South 
Point on the island of Hawaii, will involve construction within the CZM area. 
The three alternative plans involve construction of a main breakwater and the 
widening and deepening of an entrance channel and turning basin. (See 
page 24 for detailed description of plans.) The improvements were requested 
by th~tate of Hawaii. The following consistency determination summarizes 
the projects conformance with policies of the Hawaii State Coastal Zone 
Management Program. 

3. The alternative plans meet the objectives and policies of the CZM program 
as follows: 

SECTION 205A-(b)(l}, RECREATIONAL RESOURCES 

Objective: Provide coastal recreational opportunities accessible to the 
public. 

Policies: 

a. Improve coordination and funding of coastal recreation planning and 
management. 

The project document and subsequent authorization have resulted in the 
coordination and funding of harbor planning. 

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

(1) Protecting coastal resources uniquely suited for recreational 
activities that cannot be provided in other areas. 

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

(3) Providing an adequate supply of shoreline parks and other 
recreational facilities suitable for public recreation. 

(4) Encouraging expanded public recreational use of County, State, and 
Federally owned or controlled shoreline lands and waters having recreational 
va 1 ue. 
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(5) Adopting water quality standards and regulating point and non-point 
sources of pollution to protect and where feasible, restore the recreational 
value of coastal waters. 

(6) Developing new shoreline recreational opportunities, where 
appropriate, such as artificial reefs for surfing and fishing. 

(7) Encouraging reasonable dedication of shoreline areas with 
recreational value for public use as part of discretionary approvals or 
permits by the land use conmission, board of land and natural resources, 
county planning conmissions; and crediting such dedication against the 
requirements of Section 46-6. 

Development of a protected basin and saf e entrance channel will provide 
for adequate and accessible recreational boating opportunity in the Ka'u 
District. 

SECTION 205A-2(b)(2), HISTORIC RESOURCES 

Objective: Protect, preserve, and where desirable, restore those natural 
and man-made historic and prehistoric resources in the CZM area that are 
signifi cant in Hawaiian and Pmerican his t ory and culture . 

Policies: 

a. Identify and analyze significant archaeological resources. 

Archaeological resources were identified during project planning. 
Construction specifications will detail procedures for dealing with these 
archaeological resources and any others discovered during project construction . 

b. Maximize information retention through preservation of remains and 
artifacts or salvage operations . 

Construction specificat ions will detail methods of maximizing preservation 
of any remai ns or artifacts identified during project planning or discovered 
during construction activities. 

c. Support State goals for protection, restoration, interpretation , and 
display of historic resources. 

State goals regarding historic resources wil l be supported vi a active 
coordination throughout the planning and construction phases of the project 
with the State Hi storic Preservation Officer. 

$tCTION 205A-2(b}(3), SCENIC AND OPEN SPACE RESOURCES 

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

Policies: 

a. Identify valued scenic resources in the CZM area. 

No sceni c resources will be affected by navigation improvements. 
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b. Control development in areas subject to storm wave, tsunami, flood, 
erosion, and subsidence hazard. 

This navigation improvement project may encourage related development, 
however, such development is subject to coastal zone requirements. The 
improved boating facility will offer storm wave protection for areas within 
the basin. 

c. Ensure that developments comply with requirements of the Federal 
Flood Insurance Program. 

Not applicable to the project. 

d. Prevent coastal flooding from inland projects. 

Not applicable to the project. 

SECTION 205A-2{b)(7), MANAGING DEVELOPMENT 

Objective: Improve the development review process, communication, and 
publ1c part1cipation in the management of coastal resources and hazards. 

Policies: 

a. Effectively utilize and implement existing law to the maximum extent 
possible in managing present and future coastal zone development. 

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

b. Facilitate timely processing of application for development permits 
and resolve conflicting permit requirements. 

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

c. Communicate the potential short- and long-term impacts of proposed 
significant coastal developments early in their life cycle and in terms 
understandable to the general public to facilitate public participation in the 
planning and review process. 

The project report thoroughly discusses all aspects of short- and 
long-term impacts relative to the project. Significant impacts will be 
discussed at a public meeting held prior to commencement of actual project 
construction. 
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Construction specifications and State and local laws will promote planning 
and management practices which reflect the tolerances of marine ecosystems and 
prohibit uses which violate State water quality standards. A water quality 
certification will be obtained from the State Department of Health prior to 
the start of construction. 

SECTION 205A-2(b){S), ECONOMIC USES 

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

Policies: 

a. Concentrate in appropriate areas the location of coastal dependent 
development necessary to the State's economy. 

The project modifies an existing State-owned facility. The project will 
enhance commercial fishing opportunities which aids the State's economy. 

b. Insure that coastal dependent development such as harbors and ports, 
vis i tor industry facilities, and energy generating facilities are located, 
designed, and constructed to minimize adverse social, visual, and 
environmental impacts in the CZM area. 

The project will add to an existing facility and thus will minimize the 
social, visual, and environmental impacts in the coastal zone. Only a small 
port ion of shoreline area will be affected by the navigational improvements. 

c. Direct the location and expansion of coastal dependent developments 
t o areas presently designated and used for such development and permit 
reasonable long-term growth at such areas, and permit coastal dependent 
development outside of presently designated areas when: 

(1) Utilization of presently designated locations is not feasible. 

(2) Adver se environmental effects are minimized. 

(3) Important to the State•s economy. 

The project is confined to an area already committed to boating 
activities . 

SEC TION 205A-2(b)(6), COASTAL HAZARDS 

Objective: Reduce hazard to life and property from tsunami, storm waves, 
s tream flooding. eros ion. and subsidence. 

Policies: 

a. Develop and communicate adequate information on storm wave, tsunami, 
flood, erosion, and subsidence hazard , 

The project report develops and communicates detailed information on storm 
waves and on the risk of coastal flooding due to tsunami. 
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b. Insure that new developments are compatible with their visual 
environment by designing and locating such developments to minimize the 
alteration of natural land forms and existing public views to and along the 
shoreline. 

The project modifies an existing facility and therefore is compatible with 
the existing visual environment. Minimal alterations to natural land forms 
along the shoreline will occur during project construction. 

c. Preserve, maintain and, where desirable, improve and restore 
shoreline open space and scenic resources. 

The project has only minimal effects on shoreline open space and does not 
affect any scenic resources. 

d. Encourage those developments which are not coastal dependent to 
locate in inland areas. 

The navigation improvement project is coastal dependent. 

SECTION 205A-2(b)(4), COASTAL ECOSYSTEMS 

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

Policies: 

a. Improve the technical basis for natural resource management. 

Geo-technical investigations conducted during project planning will 
improve technical knowledge of the offshore area in the vicinity of the harbor 
and will aid in the management of that resource. 

b. Preserve valuable coastal ecosystems of significant biological or 
economic importance. 

Although project construction may temporarily disturb the nearby 
ecosystems, those ecosystems will be enhanced after project completion due to 
the additional marine habitat created by the project. 

c. Minimize disruption or degradation of coastal water ecosystems by 
effective regulation of stream diversions, channelization, and similar land 
and water uses, recognizing competing water needs. 

Coastal waters will be temporarily degraded during dredging activities, 
but this degradation will be minimized by the enforcement of specified 
standards during construction. 

d. Promote water quantity and quality planning and management practices 
which reflect the tolerance of fresh water and marine ecosystems and prohibit 
land and water uses which violate State water quality standards. 
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I. PUBLIC INVOLVEMENT PROGRAM 

OB.ECTI VES 

To insure that the desires and needs of the public were identified and 
considered, a public involvement program was developed. The public, as 
broadly interpreted by the US Army Corps of Engineers, is any affected or 
interested non-Corps of Engineers entity; other Federal and state 
government entities and officials; public and private organizations, and 
individuals. The public participation program is directed to maintaining 
information flow, achieving a mutual understanding and acceptance of the 
problems and opportunities, and attainment of interest level for proper 
decision making. 

The objectives of the public participation program are: 

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

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

c. To help formulate and review potential plans and improvement. 

d. To offer technical, historical, and localized information pertinent 
to the study. 

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

TECHN IQ.JES 

The type of public participation forum 1n this study was a pub11c workshop 
held on 9 July 1980. A public meeting is scheduled for Ju1yl 4.1981. 

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

b. Public Meeting : A formal public meeting will be held at a key point 
in the study effort. The purpose is to notify all interested parties of the 
planning effort to date and to obtain specific views on var.ious items of the 
agenda . The meeting, presided by the District Engineer, will include a 
su1J111ary of findings to date, an informal question and answer period, a 
presentation of formal statements by others, and tentative conclusions. A 
public notice of the meeting is issued to the media and the general publ ic 
invited. All information and statements are documented as part of the 
planning record. 
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ACTIVITIES CONDUCTED 

Government officials and agencies were notified by letter in June 1980 of the Q 
initiation of detailed studies for possible light-draft navigational improve-
ments . A notice of intent to prepare a Draft Environmental Impact Statement 
{DEIS) for the Kaulana Bay Harbor was published in the Federal Register to 
notify those interested in contributing to the preparation of the DEIS. 

An informal workshop was conducted on 9 July 1980 in the South Point area of 
the Big Island to obtain public input on the desires and needs of providing 
possible light-draft navigational improvements. Details of this workshop is 
provided in Section II of this appendix. 

FUTURE ACTIVITIES 

After this draft report is circulated to Federal and local governmental 
agencies and interested citizens, a public meeting will be held to obtain the 
public's view on the alternative plans. Public views and concerns expressed 
at that meeting will be a major factor in the final selected plan. All public 
comments will be documented in the final report. A final public meeting, if 
necessary, will be held to present the final selected plan. 

This draft report will be filed with the US Environmental Protection Agency 
and a notice of availability will be published in the Federal Register in 
accordance with current environmental quality policy and procedure guidelines 
(44 FR 127). A 45-day comment period from the date of publication in the 
Federal Register will be available for those who wish to review and make 
comments to the DEIS. In addition, no administrative action on this study 
will be taken for a minimum of 90 days . 

II . PUBLIC WORKSHOP 

An information workshop was held on 9 July 1980 at the Naalehu Youth Center, 
Island of Hawaii. Public notices were sent to the local residents of the Ka •u 
area as well as to Federal and local governmental agencies. 

ATTENDANCE AT THE PUBLIC WORKSHOP, 9 JULY 1980 

Federal, Corps of Engineers 

Mr. Scott Sullivan 
Mr. John Ford 
Ms. Lynn Martin 

State of Hawaii 

Mr. Dan Tanaka -- Department of Transportation {Planning 
Department, Harbors Division) 

Mr. Dennis Ruthrauff -- Department of Transportation (Harbors 
Division) 

Mrs. Kats Yamada -- State representative 
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County of Hawaii 

Ms. Violet Hansen -- Research and Conservation Development 
Mr. George Yokoyama -- Director, Hawaii County Economic Opportunity 

Council (HCEOC) 
Ms. Lily Kong -- HCEOC (Kana) 
Ms. Mary Evangelista -- HCEOC (Ka'u-Puna) 

Ka'u Kamaaina Fishing Association 

Mr, Robert Makuakane -- President 
Mr. John Makuakane 
Mr. Scott Makuakane 
Mr. Steve Oyama 
Mr. Kenneth Enitan 
Mr. Ralph Louis 
Mr. Robert Beck 
Mr. Eddie Kuahiwinui, Jr. · 
Mr. Danny Cambia 
Mr. S. Cambia 
Mr. Zachary Cambia 
Mr. Arnold Howard 

Individuals 

S~MAAY 

Mr. Edward Medeiros 
Mr. John Hansen 
Ms. Julia K. Kaupor 
Mr. Dean Palua 
Ms. Lanna Cariage 
Ms. Jeannette Howard 

The Corps of Engineers reviewed and briefed the participants on the status of 
the study, Corps planning policy, and study concerns. The floor was then 
opened to discuss specific topics geared to providing facts and information 
necessary for project planning. Among the items gathered from workshop 
participants included: 

a. Boat type and value. 

b. Number of fishermen (Ka'u area). 

c. Average catch of fish. 

d. Damages incurred during launch and recovery operations. 

e. Average operating cost. 

There was also considerable discussion on the pros and cons of alternative 
sites. County officials and those present at the workshop favored Kaulana Bay 
as a good site for navigation improvements, however, an arrangement would have 
to be made with Hawaiian Homes Land for access and shoreside space. 

B-3 



Certain problems were identified. Among those voiced were: 

a. Launch basins are too shallow and sand has shoaled in existing launch 
areas. 

b. Lack of a safe and protected boating facility. 

c. Offshore protective structures could solve these problems. 

III. PUBLIC MEETING 

A public meeting is scheduled for 14 July 1981 on the Big Island. A public 
notice will be mailed to the general public, governmental agencies, the media, 
and interested parties to inform them of this meeting. Copies of the Draft 
DPR Report will be made available to governmental agencies (Federal and local) 
and the residents of Ka'u, Hawaii, prior to the scheduled public meeting. A 
transcript of the public meeting will be made as part of the documentation 
process and will be included in the Final DPR Report. 

IV. PERTINENT CORRESPONDENCE 

l. List of Letters: 

Date Subject Initiating Agenci Page No. 

10 Jun 80 Initiation of DPR US Army Corps of Engineers B-5 

16 Jun 80 Acknowledgment of US Senator, Daniel K. Inouye B-5 
Initiation of DPR 

19 Jun 80 Historic Preservation National Park Service B-6 

20 Jun 80 Public Workshop Notice US Army Corps of Engineers B-6 

13 Jan 81 Endangered Species US Army Corps of Engineers B-7 

20 Jan 81 Endangered Species Fish and Wildlife Service B-7 
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9 
DEPARTMENT OF THE ARMY 

U. ■. All"'Y ICNOINl:1:11 Dl■TIIICT. HONOLULU 
■Ul~OING Z.30 

,T. SMAP'TC:". MA.AU ••• ,. 

::,::, 
I .. , 

POOED-PJ 1 !l Jt'N 1980 

~ear Sir: 

Th• US Army Engineer Di1trict, Hoaolulu, ha1 initiated a 1tudy for 
po11ible navigation iq,rov ... nt1 in the area of South Point on the 
i1land of Hawaii, The atudy i1 in re1pon1e to a requelt fr01a the 
State of Hawaii, Department of Tran1portation. 

The 1tudy will detenoine the fea■ ibility of naviaat1on iiaprov ... nt1 
and the extent, if any, to which the Federal Gove~nt 1hould 
participate, The firat atep will focu1 on the problems and needs of 
boater• and fishenoen, areas of particular coDCarn, and poa1ible 
alteraativea. A9 the atudy progre1ae1, a full ranae of alternative 
1olution1 vill be developed and evaluated and the fiul reault of the 
1tudy vill be a report on the poa■ible iapro-nt1 includin& an 
environaental 1tateaent a11e11in1 the uopacta of the propo1ed 
■olution. 

To aid u1 in thia 1tudy ve vill -intain cto■e coordination between 
all interelttd federal, 1tate, and county agencie1 al vell as the 
aeneral public. We vill continue to keep you infonoed of the study 
pn,are11 and velco-.e your c-ntl or 1u1ge1tion1 on any aspect of the 
project. 

Sincarely, 

{~tt:!!.. ... 
Di■trlct Bnginaer 

0 

---- .... -....... --- _....__,.. ___ __ ---
']l[mt.h .!tlcdu ..s.ncd. 

.......... --.&.. .... ,.. ........ 
w..-. liW..DC. _,. ---

June 16, 1980 

Colonel B. R. Schlapalt 
District Engineer 
Corp• of Engineers 
Departlllent of the Army 
Building 230 
Ft. Shafter, Hawaii 96858 

Dear Colonel Schlapalt: 

I wiah to acknowledge receipt of your recent com
munication advlaing ae that the U.S. Army Corp• of 
Engineer• ha• initiated a 1tudy for poa■ible 
navigational improv•ents in the area of South 
Point on the Island of Hawaii, purauant to a 
request fr0111 the State Department of Tranaportation. 

Your thoughtfulnea1 in sharing the abov-entloned 
inforuation with me 11 IDOSt ap~reciated. Pleue 
continue to keep me appriaed of the progre•• of 
this 1tudy. 

'\ 

Dll :jmpl 

' ; 
I 

I 

---



• 
United States Department of the Interior 

NATIONAL PARIC SERVICE 

HAWAII ST ATE OFFICE 

n• Uh.YalJHTD: 
SOO ALA MOASA BL\'0,, SUITE 6305 

BOX 50165 
HOSOLL'LL'. HAWAII 96850 

H)2 
XUi6 

Colonel !!. il, Schlal')&k 

June 19, 19SC 

District Engineer, Coros o! 'c'.ni:ineers 
U, S. A'ff:'('J !ng~~eer !'lstrict 
Building 2)0 
Fort Shafter, H,~u C168S8 

n-ar Colonel 5chlanak; 

In rellly t.o your letter o! June ,r,, 1ci9i, concerning the study tor r,oasible 

na-ription 1_.,.,,rcr,aments at Sout.'i !'oint, !!awaii Island, thi!I is to remind 

the olanner:, that South Point is a ?laticna:!. Hiatoric Landmark, a !)roperty 

~ listed in the !!ational ,ig:!.ster o! l!istoric ~acea. 'Ibe orocadurea o! 
en 

the Advuor-J Ccuncil on Hb tor!c ?reaervation a;n,ly. 

0 

Sir.cen!!ly yours, 

-',,· .. rlfJ 
:~1 .t--1 , •• , .. ~ ~y. l>'-IJt,• 
Thomas S. Ogi {/ 
\ct!ng State Director 

0 
PODED·PJ 

Dear Boater: 

DEPARTMENT OF THE ARMY 
U . S . ARNY liNGINliliR 015TRICT. HONOI.UI.U 

•UfLDING 2 30 
F'T SMA,TUI~ "*WAU t885e 

20 June 1980 

The~$ Army Corps of Engineers has Initiated studies for possible harbor 
Improvements In the arB.1 of South Point on the Island of Hawaii. An 
lnfonn;il public workshop meeting to assist In gathering Information 
concerning problems, needs, and conmunlty desires will be held on: 

WEDNESDAY, JULY 9 
AT 6:00 P,H, 

Ill THE NAALEHU YOUTH CENTER 
lnforr-atlon o~ particular Importance to the study Includes problems and 
damages associated with launch and recovery of trailered boats at the 
existing J<aulana Bay r11111p; the Increased fishing that would occur If the 
rall'p was. l o,proved; conslduatlons such as hlstorh: sites or special 
envlronr.iental conditions; and possible alternatlve smali harbor sites that 
should be considered. lnclosed Is a short questionnaire which I would 
appreciate your filling out and ulllng back. Slniply fold It so that the 
Corps of Engineers' address shows and drop It In the mall. letter yet, 
bring It to the workshop meeting with you. S01118 of you lll8'f have aired~ 
received the questionnaire as It was recently used to obtain lnfonr~tlon 
on state•wlde boating needs. If so, I would appreciate your campletln~ 
It again so that boating proble111s and needs specifically In the South 
Point area may be determined, Thank you very much for your cooperation. 

I Incl 
As stated 

Sincerely, 

-J: I \,,1•t:,;i -fa. R. fflLAPAK V 
Colonel, Corps of Engl ers 
District Engineer 

0 



:;:, 
I ...., 

0 

l'OIIIID-ff U .J-ry 19U 

~ . Dale C::O~uball 
Pactftc I•lad• Atlatat•trator 
'OS Pl■h and Ulldllfe S■ffie• 
US D■parc-t of the Intarlor 
JOO Ala ~ 11o111nard, PO ~ SC\167 
1'oftolulu, III 96850 

n■ar ~. Coa~••h•ll: 

l'urauant to the 1978 ~t• of the bdana■nd Sp■ctea Act of 1973, 11e 

an requ■attn,r tnforatton «>ll aay listed or propo■■d ■nct.a!l■nd or thrNttmed 
•pecln tllat •1 be prs-t lD the ICaluhma 9-11 lloat Rarbor 11nject area, !C■ 'u, 
l! ... u (Incl l). The US A,:wy Corp• of lllllll'iaNT• 1Diti■t■d pural fi■h and 
vildltfa eoordlnattaa vith the 'CS Plab aad Vildltfe Semca, Dlri■ton of 1'eo-
lo1lcat Sal'Tic•• 1D Roaolulu 1n Jaauar, 1980. 

~• vf.11 a"'reciat■ any ftddlt10tl&l iafoEMtioa nro,,fda~ by th• ~fftc• of 
Pn<laagand Ss,.ctH. 1f J011 haTa ADJ quaattaN, l'lu■a conuct '!fr. l!ab■rt 
!!oocrtaf, l'llfft-t•l b-rc•• Sectloa, at (808) 43~-226,. 

!ltnc■rely. 

1 bcl UStllt Cll!t1"r. 
Aa aut■d Cld■f, bat-rlna DlYlaton 

C,: 

Mr, L W.hlff ltlff1-, --.i-1 'Dlrsctor 
Flab ..r VlUltfe tanlee 
t!S Dapanaat of the I11tarier 
Lla,-1 500 llalldia11, S.lta 16'% 
HO 11,E. 11111~ Str•t 
Portland, 01t 96232 

~ 
~ 

United States Department of the Interior 

FISH AND WILDLIFE SERVICE 

Mr. Kisult Cieun1 
Olief, En1ineerin1 Division 

SOO ALA IIDANA ■0UI..IYAflO 
~ D e(JN tOt•l 

HONOUILU. ttAWAU HISO 

U.S. Anly En1ineerin1 District, Honolulu 
Ft. Shafter, Havaii 96858 

Dear }ir. Cbeun1: 

0 
JIIA · ~~. 

.. 11111>1,• ., .... , • • 

1-2-81-SP-208 

JAH 2 :- 1881 

This is in reply to your letter of Janu•ry 13, 1981, requestin1 a list of listed 
and proposed endan1ered and threatened species that uy occ:ur ~ithin the area of 
your proposed Kaulana Su.11 Boat Harbor project . Your request and this response 
are aade pursuant to Section 7(c) of the Endangered Species ~ct of 1973 as aaended 
(PL 95-632). 

~e have reviewed the mst recent inforutlon and, to the best of our knovled1a, the 
endan1ered Havaiian hoary bat (Lasiurus cinereus seaotus) is the only listed species 
vhich uy occur in the project area; no proposed species occur at the site. Hollever, 
tvo plants in the vicinity of the project are candidates far listin1: Portulaca 
havaiiensb and Sesbania hawaiiensis . It ts not known if these pl,nts are found 
vithin the boundaries of the proposed project, but they have ben noted in the 
1enenl la'u area. As candidates, these species are presently bein1 reviewed 
by this Service for consideration to propose 1111d list as endan1ered or threatened. 
It should be noted that the candidate species have no protection under the 
Endan1ered Species Act and are included for your consideration as it is possible 
the candidates could become forul proposals and be listed durin1 your construction 
period. 

We appreciate your C1X1cern for •danaered species and look forward to continued 
coordination. If you have further question, please aintact Lucian lr-r, 
Environaental Services, at 546, 7530. 

Sincerely yours, 

(. , -c . -\ -l~ j :•. ·--i, 
~ Pacific Islands Adalnistrator 

~ Saw Encrn and Yott Snvr A-In! 



Honorable George R. Ariyoshi 
Governor of Hawaii 
Honolulu, HI 96813 

Honorable Spark M. Matsunaga 
United States Senate 
362 Russell Senate Office Bldg 
Washington, DC 20510 

Honorable Spark Matsunaga 
United States Senator 
300 Ala Moana Blvd, Room 3104 
Honolulu, HI 96850 

ijonorable Daniel K. Inouye 
United States Senate 
105 Russell Senate Office Bldg 
Washington, DC 20510 . ' 

Honorable Daniel K. Inouye 
United States Senator 
300 Ala Moana Blvd, Room 6104 
Honolulu, HI 96850 

Honorable Cec Heftel 
House of Representatives 
322 Cannon House Office Bldg 
Wash ington, DC 20515 

Honorable Cec Heftel 
Representative in Congress 
300 Al a Maana Blvd, Room 4104 
Honolulu, HI 96850 

Honorable Daniel K. Akaka 
House of Representatives 
415 Cannon House Office Bldg 
Washington, DC 20515 

Honorable Daniel K. Akaka 
Representative in Congress 
300 Ala Moana Blvd, Room 5104 
Hono lulu, HI 96850 

V. MAILING LIST 

STATE OF HAWAII 

Director 
State Department of Transportation 
869 Punchbowl St 
Honolulu, HI 96813 

Chief, Harbors Division 
State Department of Transportation 
79 S Nimitz Highway 
Honolulu, HI 96813 

Chief 
Water Transportation Facilities Div 
State Department of Transportation 
79 S Nimitz Highway 
Honolulu, HI 96813 

Mr. Dan Tanaka 
Planning Department 
State Department of Transportation 
869 Punchbowl St 
Honolulu, HI 96813 

Land Management Administrator 
Sta t e Dept of Land & Natural Resources 
P. 0. Box 621 
Honolulu, HI 96813 

State Historic Preservation Officer 
Depar tment of Land & Natural Resources 
1151 Punchbowl St 
Honolulu, HI 96813 

Administrator, State Parks Outdoor 
Recreation & Historic Sites Div 

Department of Land & Natural Resources 
1151 Punchbowl St 
Honol ulu, HI 96813 

Director 
State Dept of Planning & Economic Devel 
250 S King St 
Honolulu, HI 96813 

Chairman 
Land UsP. Commission 
Pacific Trade Center> Suite 1795 
Honolulu, HI 96813 
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STATE Uf HAWAII (Contd) 

Chairman 
Board of Land & Natural Resources 
P. O. Box 621 
Honolulu, HI 96813 

Program Planning Coordinator 
State Planning Office 
Dept of Land & Natural Resources 
1151 Punchbowl St 
Honolulu, HI 96813 

Administrator 
Division of Fish & Game 
State Dept of land & Nat Resources 
1151 Punchbowl St 
Honolulu, HI 96813 

Ch airman 
Board of Agriculture 
1428 S King Street 
Honolulu, HI 96814 

Marine Affairs Coordinator 
Office of Marine Affairs 
State of Hawaii 
P. O. Box 2359 
Honolulu, HI 96813 

Director 
State Ofc of Envrnmtl Quality Control 
550 Halekauwila Street 
Honolulu, HI 96813 

CZM Program Manager 
State Dept of Planning & Economic Devel 
P. 0. Box 2359 
Honolulu, HI 96804 

Director 
Environmental Center 
University of Hawaii 
10 Maile Way 
Honolulu, HI 96822 

Director 
Department of Hawaiian Home lands 
550 Halekauwila Street 
Honolulu, HI 96813 

Hawaii State Library 
ATTN: Documents Center 
478 S King St 
Honolulu, HI 96813 

University of Hawaii Library 
Seri a 1 Records 
2550 The Ma 11 
Honolulu, HI 96822 

Director 
Department of Health 
State of Hawaii 
1250 Punchbowl St. 
Honolulu, HI 96813 
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HQDA (DAEN-CWP-W) 
WASH DC 20314 

Department of Agricu1ture 
Office of the Secretary 
Coordinator, Environmental 

Quality Ac t ivities 
Washington, DC 20250 

Staff Director 
Council on Environmental Quality 
722 Jackson Place, NW 
Washington, DC 20006 

Assistant Secretary, Program Policy 
Ofc of Environmental Proj Review 
U.S. Department of the Interior 
Washington, DC 20240 

Deputy Assistant Secretary 
for Environmental Affa irs 

U. S. Department of Commerce 
Washington, DC 20230 

Secretarial Representative, Rgn IX 
U.S. Department of Commerce 
Federal Bldg, Box 36135 
450 Go lden Gate Ave 
San Francisco, CA 94102 

Regional Director, SW Region 
National Marine Fisheries Svc, NOAA 
300 S Ferry Street 
Termi nal Island, CA 97031 

Office of Federal Activities, A-104 
Environmental Protection Agency 
ATTN: EIS Filing Section 
Room 537 West Tower, Waterside Ma l l 
401 M Street, SW 
Wash ington DC 20460 

EIS Coordinator, Region IX 
U.S. Environmental Protection Agency 
215 Fremont Street 
San Francisco, CA 94105 

FEDERAL 

Manager, Pacific Islands Office 
US Environmental Protection Agency 
300 Ala Moana Blvd, Room 1302 
Honolulu, HI 96850 

Chief, Office of Archaeological & 
Historic Preservation 

National Park Service 
US Department of the Interior 
Washington, DC 20240 

Chief, Interagency Archaeological Svc 
National Park Service 
450 Golden Gate Ave, Box 36065 
San Francisco, CA 94102 

Executive Director 
Advisory Council on Historic Preservation 
P. O. Box 25085 
Denver, CO 80225 

Regional Director 
National Park Service 
Box 36062, Room 1045, Fed Bldg 
450 Golden Gate Ave 
San Francisco, CA 94102 

Executive Director 
Advisory Council on Historic Preservation 
1522 K Street, NW 
Washington, DC 20005 

Advisory Counci l on Historic Preservat ion 
Lake Plaza South, Suite 616 
44 Union ~oulevard 
Lakewood, CU 80228 

Uepar tmen t of Transportation 
Federal Highway Administration 
450 Golden Gate Ave 
San Francisco, CA 94 102 

Director, Western Region 
Nat ional Park Service 
450 Golden Gate Ave, Box 36063 
San Francisco, CA 94102 
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FEDERAL (Contd) 

Regional Director, Region IX 
U.S. Fish & Wildlife Service 
Lloyd 500 Bldg, Suite 1692 
500 NE Multnomah Street 
Portland OR 97232 

Administrator 
Fish & Wildlife Service 
U.S. Department of the Interior 
300 Ala Moana Blvd, Room 5302 
Honolulu, HI 96850 

Field Supervisor, Ecological Svcs 
Fish & Wildlife Service 
U.S. Department of the Interior 
300 Ala Moana Blvd, Room 5302 
Honolulu, HI 96850 

Administrator 
Federal Highway Administration 
P.O. Box 50206 
Honolulu, HI 96850 

District Chief 
Water Resources Division 
U.S. Geological Survey 
300 Ala Moana Blvd, Room 6110 
Honolulu, HI 96850 

Director, Hawaii Office 
National Park Service 
U.S. Department of the Interior 
300 Ala Moana Blvd, Room 6305 
Honolulu, HI 96850 

State Conservationist _ 
Soil Conservation Service 
U.S. Department of Agriculture 
300 Ala Moana Blvd, Room 4316 
Honolulu, HI 96850 

Administrator, Southwest Region 
National Marine Fisheries Svc 
U.S. Department of Commerce 
P. o. Box 3830 
Honolulu, HI 96813 

Director 
National Weather Svc, Pacific Region 
U.S. Department of Conmerce 
300 Ala Moana Blvd, Room 4110 
Honolulu, HI 96850 

District Conservationist 
U.S. Department of Agriculture 
Soil Conservation Service 
P. 0. Box 1361 
Hilo, HI 96720 

Pacific Regional Manager 
NOAA, Office of Coastal Zone Management 
U.S. Department of Commerce 
3300 Whitehaven St, NW 
Washington, DC 20235 

Regional Administrator, Region IX 
Dept of Housing & Urban Development 
450 Golden Gate Ave, Box 36003 
San Francisco, CA 94102 

Commander 
Naval Air Station 
FPO San Francisco 96630 

Convnander 
Fourteenth Coast Guard District 
ATTN: Engr Div, Civil Branch 
300 Ala Moana Blvd, 9th Floor 
Honolulu, HI 96850 

Colllllander 
Fourteenth Coast Guard District 
ATTN: Aids to Navigation 
300 Ala Moana Blvd, 9th Floor 
Honolulu, HI 96850 

B-11 



ISLAND OF HAWAII(C3UNTY & STATE AGENCIES) 

Honorable Herbert T. Matayoshi 
Mayor of the County of Hawaii 
Hi lo , HI 96 720 

Director 
Department of Parks & Recreation 
County of Hawaii 
25 Aupuni Street 
Hilo, HI 96720 

Director 
Department of Planning 
County of Hawaii 
25 Aupuni Street 
Hi lo, HI 96720 

Chief Engineer 
Department of Public Works 
County of Hawaii 
25 Aupuni Street 
Hi lo, HI 96720 

Mr. George Yokoyama 

District Administrator 
Division of Water & Land Development 
DLNR, State of Hawaii 
75 Aupuni Street 
Hi lo, HI 96720 

Chairman 
Planning Commission 
County of Hawaii 
25 Aupuni Street 
Hilo, HI 96720 

Chairman 
Hawaii County Council 
25 Aupuni Street 
Hi lo, HI 96720 

Hawa i i County Economic Opportunity Council 
34 Rainbow Drive 
Hilo, HI 96720 

Hawaii District Office 
Harbors Division, State of Hawaii 
Port of Hilo 
Hi lo, HI 96720 

Hawaii District Land Agent 
Land Management Division 
DL NR, State of Hawaii 
Hilo, HI 96720 

District Administrator 
Division of State Parks 
OLNR, State of Hawaii 
75 Aupuni Street 
Hilo, HI 96720 

8-12 

0 

0 



0 Mr. Robert Makuakane, President 
Ka'u Kamaaina Fishing Association 
Pahala, HI 96777 

Ms . Anna Cariaga 
Pahala, HI 96777 

Mr. Dennis O'Shea 
Box 5263 
Kona, HI 96740 

Ms. Violet Hansen, Chairwoman 

OTHER 

RC&D Recreation & Historic Sites Conrnittee 
P. O. Box 915 
Hi lo, HI 96720 
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I. DESIGN ANALYSI5 

l. GENERAL 

A navigation project design analysis requires the determination of the 
following elements: 

2. 

a. DESIGN VESSEL. 

(1) Dimensions. 

(2) Maneuverability. 

(3) Channel frequency of use. 

b. WEATHER ANO HYU~AULlC CONDITIONS. 

( l ) Wind. 

(2) Waves. 

(3) Tides. 

SI TE LOCATION 

Kaulana Bay is located on the southern coast of the island of Hawaii, 
roughly 80 road miles southwest of Hilo Harbor at about 18° 55' north latitude 
and 155° 40 • west longitude. 

3. WIND CONDITIONS 

a. PREDOMINANT WIND. No wind data are available for the iJTmediate 
vi cinity of Kaulana Bay. For t his design analysis, it is assumed extrapolated 
statistical data on offshore winds contained in the U.S. Naval Weather Surface 
Command publication, "Summary of Synoptic Meteorological Observation," June 
1971 , is applicable to the s ite. The wind information is for the position 
20.9° north latitude and 156 .0° west longitude. Local variations due to land 
mass effects and temperature variations are expected. An offshore wind 
diagram shown on Figure C-1 indicates wind direction, speed, and frequency. 

b. TROPICAL STOilMS ANO HURRICANES. Although extremely rare in the 
Hawa i ian Islands, intense tropical storms and hurricanes have and do, from 
time-to-time, direct ly affect the islands. Tropical storms are defined as 
having sustained wind speeds between 34 and 63 knots, while hurricanes are 
defined as storms with sustained wind speeds equal to or greater than 64 
knots. ~ased on information f rom the U.S. Department of Commerce, National 
Oceanic and Atmospheric Administration (NOAA}, National Weather Service, from 
1950 to 1980, at least 14 tropical storms or hurricanes have intruded within 
500 miles of the State. So far, most of the threatening storms have weakened 
before reaching the islands and their effects have been minor in most cases. 
Hurricane effects in Hawaiian waters generally occur during the summer months. 
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4. WAVE CONUITIONS 

a. WAVE CLIMATE. Kaulana Bay faces south and generally is subject to a 
wave spectrum from the east clockwise to the southwest. Three primary wave 
types affect the area: {1) the local wind waves, (2) the southern swell 
generated in the Southern Hemisphere, and (3) the "kona" storm waves. 

(1) LOCAL WIND WAVES. No wave gage stations are located in the area. 
Deepwater wave statistics for the study are contained in the "Sunmary of 
Synoptic Meteorological Observations (SSMO), Hawaii and Selected North Pacific 
Island Coastal Marine Areas, Volume I, Area 1, Hawaiian Windward, prepared by 
the National Climatic Center for the U.S. Weather Service Command." This data 
is obtained through direct synoptic observation by shipboard personnel in the 
Island of Hawaii area and represent data recorded during the 8-year period 
from 1963 to 1970. These statistics represent average conditions during the 
period of record. The data also shows that the majority of waves affecting 
Hawaii are easterly tradewind-generated waves. The tables show that deepwater 
wind wave heights are generally 2 to 10 feet with periods of 6 to 12 seconds 
(Table C-1 and C-2). 

TABLE C-1 

ANNUAL PERCENT OF OCCURRENCE OF WAVE HEIGHTS VERSUS DIRECTION 

Wave Ht 
(Feet) t St s ~w TOTAL -

l l.4 0.4 0.4 0.2 2.4 
1-2 10.0 2.1 1 .2 0.5 13.8 
3-4 19. 1 3.2 1.3 0.4 24.0 
5-6 13.'J 1.5 0.7 0.3 16.4 

7 6.2 0.6 0. 1 0. 1 7 .0 
8-9 3.0 0. 1 0. 1 O. l 3.J 

10-11 0.9 0. 1 1.0 
12 0.4 0. 1 0.5 

13-16 0.2 0.2 
l? -19 0. 1 0. 1 

TOTAL 55.2 8. 1 3.8 1 .6 68.7 

TABLE C-2 

PERCENT FREQUENCY OF WAVE HEIGHT VERSUS WAVE PERIOD 

Per iod Wave Height (Feeq 
( Sec ) 1 1-2 3-4 5-6 7 8-9 10-11 12 13-16 TOTAL 

6 1.0 8.7 17.Y Y.4 3.3 1.3 0.3 o. 1 0. 1 42. 1 
6-7 1.3 6.9 10 .8 6.0 2.6 1. 1 0.6 0.2 29.5 
8-9 0.3 1.6 3.8 4.5 2.3 1.1 0.5 0.4 14 .5 

10-11 0.0 0. 1 0.4 0 .9 l .5 l • 1 0.7 0.4 0.4 5.5 
12-13 o.o 0. 1 0.3 0.4 0.4 0.3 0.2 o. 1 1.8 

13 o.o 0.0 0. 1 0. l 0. 1 0. 1 0. l 0. l 0.6 
lndet 2.5 0.8 0.8 0.7 ....Q=1 0.2 .Jhl. 5.4 

TOTAL 
PERCENT 3.5 11.3 27 .6 26.0 16.2 8. 1 3.6 1.8 1.3 99.4 
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(2} SOUTHERN SWELL. Southern swell is generated during the Antarctic 
winter months by strong winds blowing over long fetches of the southern 
Pacific and Indian Oceans. After traveling over thousands of miles of open 
ocean. these waves arrive at the southern shores of the Hawaiian Islands as 
long period swell. Periods typically range between 14 and 22 seconds with 
heights generally l to 4 feet. In an average year, southern swell arrives at 
Kaulana Bay about 10 percent of the time; usually during the summer months 
from April to October. 

(3) "KONA" STORM WAVES. "Kona" storm waves are generated by local storms 
and fronts which generally cause winds and waves from the south through the 
west. These storms are neither frequent nor consistent, however, they may 
generate large destructive waves which can directly affect Kaulana Bay. 
Corrmonly, periods range from 8 to 10 seconds, with heights of 10 to 15 feet. 
In any year, Kona storms may occur several times or not at all. They occur 
most often during the winter months. 

(4) TROPICAL STORM WAVES. In addition to the primary wave types 
discussed above, there are others which are less frequent, but which are 
significant. One of these is the large swell generated by tropical storms in 
the equatorial regions and southern hemisphere. Wave heights may be 8 to 15 
feet with periods of 10 to 15 seconds. These waves generally approach the 
Hawaiian Islands from the southeast through the southwest and are most likely 
to occur in August and September. 

(5) HURRICANES. Another infrequent source of large destructive waves are 
hurricanes. The most recent hurricanes passed through the Hawaiian chain in 
August 1959, December 1975, and again in July 1978. Theoretical calculations 
indicate that a significant deepwater wave height of 27 feet can be expected 
for a typical 50-year hurricane having the following parameters: (a} central 
pressure reduction of 1 inch of mercury, (b) radius of maximum winds of 20 
nautical miles, (c} forward speed of 12 knots. 

b. REFRACTION ANALYSIS. Wave refraction studies were conducted to aid 
in locating zones of high-energy concentration in the vicinity of the mouth of 
the bay, and to determine the probable approach alignment of the primary wave 
types affecting the site. Wave refraction diagrams were drawn for deepwater 
waves approaching each site. These directions were selected after evaluating 
the storm exposure regime. The deepwater wave height from the SSMO data for 
the directions affecting the site was analytically transformed considering 
refraction and shoaling to shallow wave heights at the harbor entrance. Based 
on Table C-2, Percent Frequency of Wave Height Versus Wave Period, 8- and 
10-second waves were considered for refraction purposes as being representative 
of the local wind-wave period. Wave period of 15 seconds were considered 
characteristic of deepwater swells contributed by tropical storms and hurri
canes. Refraction analyses were evaluated for waves from the east clockwise 
to the southwest. These waves were refracted to enter the bay as shown in 
Figure C-2. 
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5. TSUNAMI ANU EARTHQUAKES 

During the past 31 years, eight tsunami have affected the Island of Hawaii. Q 
Four of the eight caused major damage throughout the State. These occurred on 
l April 1946, 4 November 1952, 9 March 1957, and 23 May 1960. The most recent 
tsunami, which occurred on 29 November 1975, was unique because it was 
generated locally by a large-scale land subsidence which occurred during an 
earthquake centered off the southeast coast of the island of Hawaii. The 
earthquake was the largest in over a century--magnitude 7.2 on the Richter 
Scale. The tsunami caused runups of about 25 feet along certain areas of the 
southeastern coast of Hawaii . Ground subsidence, which occurred simultaneously 
with th e earthquake, fell 10 feet in some areas. 

6. WA TEK LEVl:L 

a. TIUES. The nearest tidal benchmark to Kaulana Bay is at Honuapo, 
approximately 15 miles northeast from Kaulana Bay. The tidal data shown were 
obtained f rom the U.S . Coast and Geodetic Survey and are referenced to mean 
lower low water (MLLW). All elevations in this appendix is in feet and 
referenced to MLLW datum. 

Highest tide (observed) 
Mean higher high water 
Mean high water 
Half tide level 
Mean low water 
Mean lower low water 
Lowest tide (observed) 

*ts t imated. 

b. ASTRONOMICAL TIDE. 

Feet 

*4.0 
2.50 
2.00 
1. 15 
0.30 
0.00 

*-1.50 

The astronomical tide is estimated to be equivalent to the Mean 
Higher High Water or 2.5 feet. 

c. ATMOSPHER IC PRESSURE UKOP. 

The water level rise due to atmospheric pressure is calculated by: 
S = l. 14 (P -P ) (1-e-R/r) 

P n o 

Assuming parameters of hurricane Fico, 1978: 

Pn = zq _92 inches 

P0 = 28.20 inches 

R = 25 nautical miles 

r = 100 naut ical miles 

S p = 0. 4 feet 

C-6 

0 



0 

0 

d. STORM SURGE. 

The water level rise due to storm surge is calculated by: 

Storm surge= Si, where Si is the incremental rise in water 
level due to wind stress perpendicular to the bottom contour. 

s i = 540K ul A x 
cf 

K = 3.0 x 1 □-6 

UR = 94 knots 

AX = incremental distance in nautical miles 

d = mean depth over increment (FT) 

Storm surge in the study area is estimated to be 0.5 feet for the 
July 1978 hurricane Fico. 

e. WAVE SETUP. 

The water level rise due to wave setup (Sw) is estimated using 
Figure 3-45, Shore Protection Manual. 

Sw = 1.4 feet 

f. DESIGN STILLWATER LEVEL. 

fhe design stillwater level (SWL) during hurricane conditions 
consists of (1) astronomical tide, (2) the rise due to atmospheric pressure 
drop, (3) the rise due to storm surge, and (4) the rise due to wave setup. 

( 1j Astronomical tide +2.5 ft 

(2) Atmospheric pressure drop +Q.4 ft 

(3) Storm surge +0.5 ft 

(4) Wave setup +1.4 ft 

SWL +4.8 ft 

7. ENTRANCE CHANNEL AND TURN! NG BAS! N DESIGN 

The entrance channel and turning basin are designed to accommodate vessels 
up to a length of 27 feet, a beam of 7 feet, and a draft of 2.5 feet. This 
criteria represents the dimensions of a loaded fishing boat, which is the 
largest vessel anticipated to use this boating facility. 
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a. ENTRANCE CHANNEL. 

The entrance channel width and depth were computed as follow~: 

(l) Minimum Width (based on one-way traffic}. 

Width= 5 x design vessel beam x l.~ to allow for wave action within 
channel 

= 5 X 7 X 1.5 

= 52.5 feet 

In consideration of currents in the entrance channel and the alignment of the 
channel, an 80-foot bottom width was chosen for Plans 1 and 2. A 60-foot 
bottom width was chosen for Plan 3, based on boater experience in the area. A 
60-foot bottom width for the entrance channel wi 11 provide more protection at 
the ramp and more area for refuge during storms. 

(2) Minimum Depth. 

Depth= design vessel draft+ wave al lowance+ minimum tide below 
MLLW + bottom clearance and squat 

= 2.5 + 3 + l + 2 

= 8.5 feet 

Use= 8.5 feet 

b. TURNING BASIN. 

The minimum dimensions for the basin were computed as follows= 

(1) Minimufll length and Width 

Length and Width= 3 x design vessel length 

= 3 X 27 

= 81 feet 

Use: 100 feet 

(2) Minimum Depth. 

Depth = design vessel draft + wave allowance + bottom clearance 

= 2.5 + 2 + 2 

= 6 .5 feet 

Use= 6.5 feet 
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8. BREAKWATER LAYUUT. 

a. DESIGN WAVE HEIGHT. The design of the structural elements was based 
on the controlling depth criteria which determines the maximum wave height to 
which the structure might reasonably be subjected. The design wave height is 
based on the depth (ds) at the structure toe, the wave period {T), and the 
slope (m) seaward of the str ucture . Us ing Fi gure 7-4, Shore Protection 
Manual, with values of: 

ds = 13.3 feet; T = 15 seconds; m = 0.01. 

Design Wave Height= 11.4 feet 

b. DIFFRACTION ANALYSIS. Theoretical wave diffraction analyses were 
conducted for each alternative plans . Incident wave direction was determined 
from the refraction analysis described previously. Wave periods were 
determined from Table C-2, Percent Frequency of Wave Height Versus Wave 
Period. A wave period of 10 seconds would be exceeded 10% of the time in a 
normal year and an 8-second wave would be exceeded 15% of the time. Figures 
C-3 to C-5 show the diffraction coefficient, K1

, for each wave period 
analyzed. 

9. BREAKWATER DESIGN. 

a. ARMOR LAYER. Shore Protection Manual (SPM) design formulas were used 
to determine the weight of the stone and the thickness of the stone layer. 
(Typical sections shown in main report.) 

( l ) Weight. 

Armor stone size: 
W= 

Wr = unit weight of stone= 165 pcf 

Hb = design wave height= 11 .4 feet 

Ko = stability coefficient= 2.5 (2 stones thick) 

Sr = specific gravity of armor unit relative to seawater = 2. 58 

cot~= cotangent of structure slope= 2.0 

W = Armor Stone Size=l2,400 lbs= 6 tons 

Since the ramp is assumed to be used during non-storm conditions only, the 
breakwater is designed for overtopping conditions and the stone size is 
increased by 30%. To allow for variations in stone sizes, a range of 0.5 to 
1.25 is allowed, giving a range in stone sizes of 5 to 10 tons. The lower 
range of 0.5 is used instead of 0.75 to help reduce wave transmission. 
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(2) Thickness 

T {-W_)l/3 hickness = nk 
Wr 

n = layer thickness= 2 

k = layer coefficient= 1.15 

Thickness = 10.6 feet 

b. CREST WIUTH. The crest width was calculated using the same formula 
for determining the armor layer thickness. 

n = 3, k = 1.10 

Crest Width= 15.2 feet 

c. WAVE RUNUP. The wave runup was calculated using the Coastal 
Engineering Research Center 1 s Technical Report No. 80-1 (TR-80-1). 

R aE 
- = 
H l + bE 

E 
tan e 

= 

~ 
a = empirical coefficient = 0.775 

b = empirical coefficient = 0.361 

E = surf parameter 

H = design wave height = 11.4 feet 

tan 8 = 0. 5 

~ = deepwater wave length= 1152 feet 

; = 1.4 = wave runup factor 

d. CREST EltVATlUN. The crest elevation was based on the wave that 
would break at the head of the structure causing the bay to be non-navigable. 
As discussed earlier, the breakwater is designed for overtopping therefore the 
design stillwater level is not used. The stillwater level used is the 
half-tide level. The use of this water level will allow minor overtopping 
during storm conditions and will keep the breakwater crest at an elevation 
that coincides with the natural ground. The crest elevation for the proposed 
plans are in Table C-3. 
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TABLE C-3. BREAKWATER CREST ELEVATION 

( 1) (2) (3) Crest l/ 
Wave Height Half-Tide Elevation 

Pl an (Feet) Runup Factor Leve1 (Feet) 

1 7.5 1.4 +l +11.5 

2 5 1.4 +1 + 8.0 

3 7.5 1.4 +1 +11.5 

Y Crest elevation= (1) x (2) + (3). 

10. BASIN RESPONSE TO INCIDENT WAVE CRESTS. 

With the proposed basin being rectangular in shape and the increased 
channel depth, a theoretical analysis was conducted to determine the wave 
periods that would increase resonant surging. The fundamental resonance 
period (T) is the time it takes a wave to travel from one end of the basin to 
the other end and back. Any multiple of this wave period may induce resonant 
surging. The fundamental resonance was computed as follows: 

b = basin length, 200 ft 

g = acceleration due to gravity, 32.2 ft/sec2 

d = basin depthJ3 ft 

T = 25 seconds 
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REGIONAL GEOLOGY 

GEOLOGY,FOUNDATIONS & MATERIALS 
KAULANA S~LL BOAT HARBOR 

KAULANA BAY, HAWAII 

• 
l. The Hawaiian Islands are a chain of broad, shield basalt domes built on a 
1600 mile long fissure in the ocean floor. The Island of Hawaii is the 
largest, youngest and southernmost of the chain. It is the result of many 
thousands of thin lava flows from rift zones (zones of fractures) from five 
volcanoes. 

2. Mauna Loa is the volcano responsible for the greater bulk of the island's 
southern half. Erupting as late as 1975, it is one of two active volcanoes in 
this area. The slopes of Mauna Loa are covered with finger-shaped recent 
flows of lava-basalts, tuffs and ash deposits of the Kau Volcanic Series. 
Small but frequent 11Kipukas11 (Hawaiian word referring to an area of older land 
surface surrounded by the lava of new flow) expose the Kahuku Volcanic 
Series. The Kahuku Volcanic Series consist of thin lava-basalt flows 
intercalated with ash and capped with yellow pyroclastic ash (Pahala Ash). 

3. The Kahuku and Kau Volcanic Series occurred during the Middle Pleistocene 
(50,000 + years) and Late Pleistocene to Recent Epochs of geologic time, 
respectively. The young age of the Island of Hawaii is characterized by 
rough, irregular coast lines with cliffs, frequently exposed lava-basalt 
flows, steep offshore margins and lack of extensive coral reefs. 

SI TE GEOLOGY 

4. Kaulana Bay is located south of Mauna Loa's southwest rift and several 
miles northeast of South Point (Kalae). The bay measures roughly two hundred 
(200) feet in width and runs inland for about four hundred (400) feet. The 
east and west sides of the bay are relatively straight and the north shore is 
syrrvnetrically curved. The bay is open to the south and enclosed to the north 
by several thin flow-units extruded from the southwest rift of Mauna Loa. 

5. The east shore of the bay is part of a finger or extension of the most 
recent and prominent lava flow, which rises twenty (20) feet above the bay and 
tapers gently towards the ocean. At the bay margin the east shore is 
considerably steeper from the top of the flow to the floor of the bay. Thin 
deposits of subanglar to subrounded basalt gravels to boulders (up to 18 
inches in di~meter) and clinkers are scattered over the east shore and flow 
surf ace. 

6. On the west and north shores of the bay the lava flows (or flow) are 
considerably lower (7 feet maximum elevation) and older than the flow of the 
east shore. The north shore is nearly covered by a thin deposit of subangular 
to subrounded basalt gravel and cobbles which abruptly changes to a yellow 
pyroclastic ash (Pahala) thirty (30) feet north of the shoreline and extends 
beyond the limits of the study area. The lava flow of the west shore is 
almost level but is intensely fractured and jointed. A thin (approx. l foot Q thick} deposit of sand and fine gravel with occasional basalt cobbles covers 
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Lh<? lav<l flow forty (40) feet from the west shoreline. fhe sam.1-gravel 
deposit is Lhirty (JU) feet wide and parallels the entire lenyth of the west 
shore. It grades into a wave-cut section of the yellow pyroclastic ash 
(Pahala). A six (6) to eight (8) foot wave-cut scarp in the pyroclastic ash 
parallels the west shoreline at a distance of about one hundred (100) feet 
from the water's edge. Inland from the scarp, a gently undulating 
grass-covered terrace of yellow pyroclastic ash caps the lava-basalt flows. 
The thickness of the ash terrace is approximately thirteen (13) feet. 

7. The floor of the bay is shallow (less than 10 feet) and irregular. The 
floor consists of an accumulation of recent lava-basalt flows on top of older 
flows. The floor surface is partly covered by thin deposits of subangular to 
subrounded basalt cobbles and boulders. One small sand-filled trough (30 feet 
to 100 feet) trends north-south near the middle of the bay. A small thin 
(less than a foot thick) sand deposit (75 feet in diameter) lies east of the 
boat launch ramp. Al l deposits consist of fine to medium grained coral sand. 
A few scattered coral formations (colonies) avarage three (3) feet in height 
and parallel the sand-filled trough. Beyond the mouth of the bay, the depth 
of the ocean floor increases rapidly. 

SEISMIC JrY 

8. Hawnii has the highest density of earthquakes (occurrence rate of 
magnitude two and greater earthquakes per unit area) in the United States. 
During the past 18 years, about 48,000 earthquakes in Hawaii have been located 
and their magnitude determined. Of these, more than 3,000 events were of 
magnitude 3.0 to 7.2; magnitude 3.0 is generally the threshold of felt 
earthquakes. 

9. The strongest earthquake in historic time in the islands occurred on 
April 2, 1868 and was centered along the south coast of the Island of Hawaii . 
The earthquake had a Richter magnitude of about 7.5 and caused serious damage 
across the entire island, even stopping clocks as far away as Honolulu . 
Prac tically all earthquakes on the Island of Hawaii and Maui are associated 
with intermittent volcanic activity. However, potential earthquakes in the 
is l ands can also he caused by deep seated tectonic forces and not from the 
indirect action of volcanic activity. A Richter magnitude 7 earthquake on 
January 23, 1938 h~d an epicenter 25 mile north of Pauwela Point on the north 
shore of Haleakala, Maui. Recent explorations of geophysical methods show 
that faults and rift zones cut through the major islands and that these faults 
are branches of a gigantic fracture system known as the Molokai Fracture Zone. 

10. The only major earthquake felt on Oahu since 1938 occured in April 26, 
1973. The tremor registered 6.2 on the Richter scale and was centered 
offshore about twelve miles northeast of Hilo, Hawaii and abou t 35 miles deep. 

l l. The uniform building code and the Corps Engineering Manual 1110-2-1902 
assign a zone three (3) seismic risk rating of the Island of Hawaii for design 
considerations. 

12. The magnitude of Hawaiian earthquakes was not routinely determined 
locally until 1958. Prior to that, magnitudes of large earthquakes were 
measured by seismograph stations on continental United ~tates, usually by 
those at the California Institute of Technology, University of California at 
Berkeley and Columbia University. 
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ENGINEERING CONSIUfHATIUNS 

13. Both pahoehoe and aa flows are common on the slopes of Mauna Loa with aa 
usually found at lower elevations. The terms pahoehoe and aa are Hawaiian and 
are used to classify surface appearances and structure of lava flows. At 
Kaulana Bay , lava basalt rocks are varible and unpredictable in physical and 
chemical properties. The loose scoriaceous surface layer (clinker) of aa is 
open, porous and very easy to excavate. Dense, hard basalt underlies the 
clinker layer and generally requires ripping to excavate. Excavation of some 
of the harder layers will require drilling and blasting or comparable effort. 
Rough, irregular cutslopes are anticipated in all excavations regardless of 
excavation methods because of the varying rock properties. The designed 
excavation slope of l vertical to 1 horizontal is adequate for this 
project. 

14. The lava-basalt flows of the bay floor provide an adequate foundation for 
the breakwater, as designed herein. Removal of basalt cobbles and loose 
clinker material in the foundation will be required. 

15. Surface drainage around and above Kaulana Bay is channeled through 
naturally-formed erosion gullies. The highly erodible ash which covers the 
ground surface to the north and west of the bay may become sediments in the 
bay after heavy rains unless surface drainage is diverted around the project 
area. 

SOURCES OF CONSTRUCTION MATERIALS 

16. Construction materials produced in the South Point-Naalehu (Kau District) 
area are primarily fills and base course materials used for highway 
construction. The porous, vesicular nature of the lava rock produced in this 
area precludes usage as revetment as well as concrete and asphalt aggregates. 
Excavated rock from the bay will also be unsuitable for the breakwater 
revetment. Rock materials from Hilo quarries may be selectively used in the 
proposed breakwater. Basa 1 t rock from the Honokoh.au Sma 11 Boat Harbor 
excavation is stockpiled adjacent to that harbor and consists of small rock 
pieces up to 10 tons and larger. The rock quality varies from dense, hard 
basalt to highly vesicular and scoriaceous clinker; however, more than enough 
quality (dense) rock exists in the spoil piles to construct the proposed 
breakwater at Kaulana Bay. The spoil is a result of random excavating and 
dumping which, if selected for use, will require re-excavating, grading, 
separating, handling and segregating before placing. 
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II I. COST ESTIMATION SECTIOU 

0 1. COST ESTillATIUG hSSIJIIPTIOIIS 

a. The folouing nssuuptions uere utilized in cstir.tating construction 
costs: 

(1) Big Island based contractor to perfon:1 \lork. 

(2) All stone r.iatcrials to cor.1e fror.1 existing connercial quarry in Hilo. 

( 3) Estiuatcd quantities based on hydrographic survey r.,ap and typical 
plans and sections. 

,. 
'-. 

I. 

(4) Prices projected to f1ay 1901 price levels. 

(5) A 20% contingency cost allouance. 

(G) 12 uonths construction period for Plan 1. 
6 uonths construction period for Pl ans 2 and 3. 

-COST ESTII !ATES 

a. Pl an 1 

Total Project First Cost 

Itt!r.1 

FEDEP.AL 

A. Construction Costs 
llobilization and Der.iobilization . 
Dredging 

11ain Dreal~uatcr 
Aruor (5-10 Tons) 
Underlayer (.5-1 Ton} 

Subtotal 
Contingency (20%) 
Total Direct Federal Constr Cost 

B. Engineering and Design 
Detailed Project r.eport (pre

authorized study costs} 
Plans and S~ecifications 
Engi neP-ri ng Ouri ng Construe ti on 

Total Engineering and Design Costs 

C- 21 

Unit 

LS 

CY 

Tons 
Tons 

Quantity 

1 Job 

11,700 

7,350 
2,040 

$ 
Unit Cost 

65.00 

120.00 
108.00 

$ 
Total Cost 

50,000 

760,500 

882,000 
2~0,300 

$1, 91 J, ono 
382,600 

$2,296,000 

100,000 
.11.6,000 
10,000 

164,000 



Total Project First Cost 

$ $ 
ltcn Unit Quantity Unit Cost Total Cost 

c. Supervision and Adrainistration 
(S&A) 

D. US Coast Guard Aids to IJavigation 

I I. IIOII-FEDEr.J\L 

A. Lands, Easm.1ents, & nights of 
Hay (!Jon-Federal) 

Total Project First Cost 

b. Plan 2 

LS 

Total Project First Co~t 

$161,000 

10,000 

23,000 

$2,654,000 

$ $ 
Iter.1 Unit Quantity Unit Cost Total Cost 

I. FEDERAL 

A. Construction Costs 
llohi lizati on and Denobilization 

Dredging 

ltain &reak\latcr 
AnJor (~-10 Tons) 

'.'.>ubtotal 
Contingency ( 20~;) 
Total Direct Federal 

Construction Cost 

O. Engineering and Design 
Detailed Project r.eport (pre-

authorizcd study costs) 
Pl ans and Specifications 
rngi necring nurirlg Construction 
Total Cnginecrina and Design Costs 

C. Supervision and f,dui ni stration 
(S&A) 

n. US Coast Guard Aids to tlavigation 

I I. tJOll-FEDEflAL 

A. lands, Easeuents :', nights of \lay 

LS 

CY 

Tons 

(Uon-Federal) LS 
B. Construction Costs 

20 1 x 9J I Launch Ha1;1p 1 Job 
C. Indirect Costs 

Total Project First Cost 

C-22 

l Job 

5,300 

1,810 

65.00 

120.00 

!i0,000 

344,500 

217,000 

$611,500 
122,300 

$734,000 

100,000 
46,000 
18,000 

1 Gi1,,0OO 

59,000 

10,000 

23,000 

70,000 
0,000 

Sl,068,000 

0 
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c. PlJn J 

Total Project First Cost 

I . 

1' 

I ter.t 

FEDEnAL 

A. Construction Costs 
llobi 1 i zati on and Der.10lli 1 i zati on 

Dredging 

llain Breakuater 
Arr.1or ( 5-1 O Tons) 

Subtotal 
Contingency (20~) 
Total Direct rederal 

Construction Cost 

B. Engineering and Design 
Detailed Project Report (prc-

authorizcd study costs) 
Plans and Specifications 
Engineering Ouring Construction 
Total Engineering and Design Costs 

C. Supervision nnd Adr.tinistration 
(SiA) 

D. US Coast Guard Aids to Uavigation 

Unit 

LS 

CY 

Tons 

I I • llOU-FEDErtAL 

A. Lands, Easm,1ents l, r.i ghts of Uay 
{llon-Fcctcral) LS 

B. Construction Costs 
201 x 93' Launch r.a,.tp 1 Job 

C. Indirect Costs 
Total Project First Cost 

Quantitl 

1 Joh 

(!;200 
3,000 

$ 
Unit Cost 

65.00 

120. 00 

$ 
Total Cost 

50,ClOO 

338,000 

360,000 

$748,000 
149,600 

$890,000 

100,000 
46,000 
18,000 

164,000 

70,000 

10,000 

23,000 

70,000 
0,000 

$1,243,000 

d. lion-Federal Costs. Uon-federal costs arc those costs that the State of 
Hauaii 1;iust provide in accordance Hith local cooperation agreenents and assur
ances. llon-federal project first costs are anticipated for all alternativa 
plans. The cost to lease and acquire lands, easeraents, and rights-of-,·1ays fror.i 
Hawaiian Hor,1es Land \fill be a non-federal cost. 

Other non-federal costs include a portion of the total project construction 
cost for the ne\ol single lane launch rar.1p in Plans 2 and 3 and associated in
direct costs. The total cost of the launch rar.1p oay he included into the over
all federal construction contract using State of Hauaii Funds. The estir.iated 
cost of the rar.1p is $70,000. 
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3. ESTIIIJ\TED AVEnAGE AIIIIUAL COST 

a. The average annual cost is the equivalent annual charges \·thich includes 
i nterest, auortization of the ini tial investnent, cost of uaintcnance 11nd 
operation, and replace1:1ent costs during the project life. 

b. Interest rate used foll o\ls the U.S. llater Resources Council I s rate of 
7-3/0 percent. The project econonic life is 50 years. 

c. /\nnual replacer.1ent, operation and 1.1aintenance costs can be broken doun 
into the follouiny categories: 

( 1 ) 11ai ntenance dredging due to shoa 1 i ng. 

(2) Periodic 11aintenance and repair for aids to navigation. 

( 3} 11ai ntenance and repair costs for the br~ak\Jater structure. 

llaintenance Uredgin? 

11uintenancc dredging to r.iaintain the Kaulana Bay launch facility is hased on 
an estiuated ?.,500 cuhic yards for each alternative plan every 50 years. The 
cost of 11aintaining the facility includes nobilization and denohilization of 
dredging equipaent. 11obilization and dcnobilization cost is estinated at 
$150,000. Dred9in!J cost is estinated at approxiuatcly S20.00 per cubic yard 
of ; mteri al . 

Aids to Uavigation 

Pe riodic uaintenance nnd repair for the light structures (aids to navigation) 
is estir:1ated at $1,500 11er year. 

llaintenancc arid Repair Costs for the Dreak\later 

Annual r,1aintenancc and repair costs of the breah1ater for thP. econonic life of 
the project is based on l'.t of the initial cost of the arr.1or stone. 

Sura-.1ary of Average Annua 1 rtai ntenance Costs 

Plans 
1 2 3 

ilai ntenance 0redgin~I $4,000 $4,000 $4,000 
Ai ds to llavi gat ion 1,500 1,500 1,500 
Protective Structure 8,000 2,200 3,600 

Total Average Annual f1aintcnance Cost $14,300 $7,700 $9, l 00 
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d. Sur.v.1ary of the average annual costs for deten.1ining the benefit to 
cost couparison is shm·,n helm,: 

Plans 
1 2 3 

Total Project First Cost!/ $2,554,000 $968,000 $1,143,000 

Average Annual First Cost 193,900 73,500 06,800 
Average Annual 11aintenanca Cost 14,300 7,700 9,100 
Total Average Annual Cost $208,000 $81,ooo $96,000 

!/ Excludes pre-authorized study costs for benefit cost analysis. 

4. APPORTIOllflEIJT OF COSTS 

In accordance uith Section 107 of the River and Harbor Act of 1960, the 
apporti onr.1ent of costs between federal and non.-faderal cost is specified 
bel011. The Federal share is a statutory 1ir.1it of $2 aillion. All costs 
exceeding this ai:iount nust be borne by the State of Ha,.,ai i. The non-federal 
share includes the cost for a new ramp, indirect costs, and lands, 
easements and rights of way. 

Sun:tary of Apporti om.1ent of First Cost 

Federal Share!/ 

Cor1,s of Engineers 
U.S. Coast r,uard 

Hon-Federal Share 2/ 
Total Project First Costs 

l 

$2,000,000 
l 0,000 

644,000 
$2,654,000 

Plans 
2 

$957,000 
10,000 

101,000 
$1,068,000 

3 

$1,132,000 
10,000 

101,000 
$1,2/JJ,000 

l/ All future costs associated uith future r:1aintenance dredging, repairs 
to the break\later structure and 1Jaintenance for aids to navigation is 
Federal. These costs are not included in the project first costs but 
are considered in deternining the average annual costs for developing 
the benefit to cost co~parison. 

2/ This share docs not include the costs of local cooperation and 
assurances specified in Appendix A. 

C-25 



KAULANA BAY 

NAVIGATIQN IMPROV~MENTS 

CULTURI\L AND SOEIAL. RESOURCES 

APPENDIX D 



0 

0 

Section 

I 

I I 

I II 

Table No. 

D-1 
U-2 
U-3 

Figure No. 

D-1 

0-3 

APPENDIX D 

CULTURAL AND SOCIAL RESOURCES 

Table of Contents 

Title 

INTRODUCTION 

AFFECTED kESOURCES 
Historical Background 
South Point National Historic 

(landmark) Oistrict 
Kaulana Bay Archaeological Sites 
Urban and Community Characteristics 
Life, Health, and Safety 
Long-Term Productivity and Displacement 

of People, Farms and Businesses 
Energy Requirements and Conservation 
Recreational Resources 

IMPACTS 
South Point National Historical District 
Urban and Community Impacts 
Life, Health, and Safety Impacts 
Impacts on Long-Term Productivity and 

Displacements of People, Business and Farms 
Energy Requirements and Conservation 

LIST OF lABLES 

Title 

Population Characteristics 
Employment anel Income Characteristics 
Top Ranking Fish by Total Pounds Caught in 1977, 

Island of Hawaii 

LIST OF FIGURES 

Title 

Location of Archaeological Sites in South Point 
National Historic District 

Location of Archaeological Features at 
Kaulana Bay 

Average Annual Catch of Major Bottom Fishes 
f ram 1973-1977 

Page 

0-1 

0-1 
0-1 

0-2 
0-4 
0-6 
D-9 

0-9 
0-12 
0-12 

0-13 
0-13 
0-14 
0-14 

0-15 
0-15 

Page 

0-7 
0-8 

0-12 

0-3 

D-5 

D-11 



0 

0 

APPENDIX 0 

CULlURAL AND SOCIAL RESOURCES 

I. INTRODUCTION 

1. Part I of Appendix D sun1narizes the findings of the Corps in identifying 
prehistoric sites, historic structures, or other cultural resources in the 
stuuy area and assessing the effects of the alternatives on the sites or 
resources. Identification of historic sites is reauired by the Reservoir 
Salvage Act of 1960 as amended and Executive Order 11593 (1971). The Federal 
agency must evaluate the significance of the sites in order to determine 
possible eligibility for the National Register of Historic Places. If any 
sites in the project area were determined eligible for or already listed on the 
National Register, they would be protected by Federal law and regulation to the 
extent that the Federal agency must consult with the State Historic Preserva
tion Officer and the US Advisory Council on Historic Preservation to determine 
the effect of the Federal project and to identify measures to either avoid or 
mitigate tor any adverse effects. 

2. Part II of the cultural and social resources appendix summarizes pertinent 
socioeconomic profile data on the study area and assesses the social well-being 
components of the four alternative plans. The other social effects component 
analysis derives from the Water Resources Council's "Principles and Standards 
for Planning Water and Related Land Resources--Level C" (P&S), 45 Federal 
Register 64366-64400, 29 September 1980. The other social effects components 
now requirea by P&S consist of (a) Urban and convnunity impacts such as income 
aistribution, employment distribution, population distribution and composition, 
the fiscal condition of the local government, and the quality of community 
life; (b) Life, health and safety; (c) Displacement including people, 
businesses, ana farms; (d) Long-term productivity involving renewable resources 
such as fisheries; and (e) Energy requirements and energy conservation both 
during construction and operation of facilities. Part Ill of the appendix dis
cusses the impacts of the three alternative plans on the cultural resources and 
the other social effects elements. 

II. AFFECTED RESOURCES 

3. Historical Background. The South Point or Ka Lae area of Hawaii Island, 
believed at one ti.me to be the earliest occupied site complex in the Hawaiian 
Islands, has been subjec\ to a large number of intensive archaeological and 
historical studies conducted principally under the auspices of the Bernice P. 
Bishop Museum. A paper by Marion Kelly of the Museum on the "Historical Back
ground of the South Point Area, Ka'u, Hawaii" presented as Pacific Anthropolog
ical Records No. b in 1969, sun1nari-zes the previous archaeological studies of 
tt,e South Point area which began in 1953 and culminated in that period by a 
survey of a portion of Kapalaoa Bay Village, adjacent to Kaulana Bay, by 
Edmuno J. Lada and Ms. Kelly in October 1969 (Ms, 1969). No additional inves
tigations have b~en performed on sites along the southeast coast of the South 
Point area except tor a US Army Corps of Engineers' sponsored cultural and 
historical survey of the Ka'alu'alu Bay area by Ms. Kelly and Violet Hansen of 
Bishop Museum in 1972 ano two studies performed in conjunction with the present 
study. Ms. Hansen prepared a brief cultural reconnaissance report in December 
1979 on her own initiative representing the Big (Hawaii) Island Resource 
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Conservation and Development Council and Dr. Paul Rosendahl, Consulting 
Archaeologist, conducted a more intensive reconnaissance survey in 1981 under 
contract to the Corps. Detailed site maps and the Ladd manuscript with 
illustrations and the Hansen and the Rosendahl reconnaissance reports are 
provided under separate cover to historic site agencies and appropriate 
professi onals in accordance with the Archaeological Resources Protection Act 
of 1979. 

4. South Point National Historic (Landmark) District. The South Point 
Complex is a group ot prehistoric and historic sites which was believed in 
1%9 to prov ide the longest and most complete record of human occupation in 
the Hawaiian islands c.Jccording to K. Emory and Y. Sinoto, 11 Age of the Sites in 
the South Point Area, Ka'u, Hawaii," Pacific Anthropolo ical Records, No. 8, 
8istiop Museum, 1~69 (Figure D-1). The uu A 11 San une ,te 1te No. 
50-HA-B20- l or Hl) was a fisherman's habitation later covered by sand and used 
as a burial ground. IL was originally dated by radiocarbon-dating methods to 

·about 124 A.O. {National Park Service, 19&2). A nearby inland site, Makaai 
Cave Shelter (Site No. ~O-HA-B20-2 or H2), is believed to aate to about 1750 
A.O. Kalalaea Heiau, located adjacent to the modern lighthouse, is a fisher
men's heiau of the small court variety which has been generated for years and 
is still maintained by the local fishermen. Other sites identified as formally 
wi thin the National Landmark historic district are eighty or more canoe-mooring 
holes carved into the lava cliff overlooking the sea; numerous carved and 
natural salt pans at and near the heiau site; and Pohakuokeau 11Stone of the 
Times 11 which is supposed to turn over when the traditional reign changed . 
According to Ladd (196Y), not included in the site inventory of the South Point 
Historical District landmark, but of utmost importance to the total interpreta
tion of the prehistory and history of the area are the Kapalaoa Bay Village 
site (located adjacent to Kaulana Bay and within the historic district), 
Molilele heiau. perched on the edge of the spectacul~r Pali-{cliff)-o-Kalani, 
and the prehistoric shelter cave and village of Waiahukini (Sites 50-HA-B21-l 
or H8 and 50-HA-B21-2 or H28). The latter three sites are outside the historic 
district. 

3. Excavat ions and dating conducted in the late l960's now indicate that the 
san<l dune site {Hl) was only occupied for a relatively short period from about 
1250 to 1350 A.O. based on radiocarbon dating, stratigraphic analysis and an 
analysis of changing forms of fishhooks (Emory and Sinoto, 1969). They 
believe that the Waiahukini shelter (H8) was occupied from as early as 750 
A.u. to no later than about 1850 A.O. No dating has been conducted at the 
Kapalaoa Village site near Kaulana Hay, but Ladd suggests that the prehistoric 
village as probably abandoned in the mid- and late-19th century (Figure 0-2). 
At any one time during the peak occupation there may have been 35 to 40 people 
liv1ng within the eight house sites at Kapalaoa Village. The choice of the 
ancient Hdwaiians to occupy this particular site ~1as probably made because it 
µrovided protection from the winds and because it was adjacent to Kapalaoa and 
Kaulana Uays which pr0vide suitable landing places for canoes. According to 
"PlaL~ Names of Hawaii" by Pukui, Elbert, and Mookini published in 1~74, 
Kaulana literally means "(boat) landing." Ladd suspected that the inhabitants 
of this village saw Captain Cook's l<esolution and Discovery passing offshore 
early in the year 1779 and possibly visited the ships in canoes launched from 
Kaulana and Kapalaoa oays. 

6. Indeed, Cook's journal entry for January 5, 1779 reported that as his ship 
ro~naed the South Point of Hawaii Island: 
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"011 u, b µuilll ~I.Jll<h i1 prill_y (:.ic.) ldr~Je viUage, the inhabitant~ of which 
Lhr-unycll u f l Lo Lhe ~hip with hogs <111d women 11 [in Kelly, 1Y6Y]. Later in 
1/UY, a siynificant battle took place in the general area of Ka Lae and the 
Kamaoa Plain (Figure D-1) between Keoua, a high-ranking Chief of Ka 1 u and 
Ka iana, a lieutenant of the future King Kamehameha I. The Hawaiian historian 
Samuel Kamakau noted that 11 if word was brought that 1 ahi (yellow fin) were 
plentiful at Ka Lae, off went the Chief to the 'ahi tTshing, and he fished 
also at Kaulana, Ka 1 iliki 1 i, Pohue, Na-pu-u-o-Pele, Kapalilua, and other 
places along the coast" (in Kelly, 1%9). No further mention is made of 
Kaulana in the historical record for the prominent villages along the coast 
were at Kailikii, Waiahukini and Kadlualu, and inland at Waiohinu. 
Observations by Reverend John O. Paris in 1841 and Samuel Clemens (Mark Twain) 
in 1866 of the situat ion at nearby Kaalualu imply a decline in local residents 
from "hundreds of natives 11 to none. This suggests that the decline in 
population of Kapalaoa Village occurred during that same period when diseases, 
onerous poll, land and labor taxes and natural disasters were taking their 
heavy price (Kelly, 1969). The volcanic disturbances of 1868 spared Kaulana 
the ravages of lava t lows but hit it with a tsunami wave of perhaps twenty 
teet in height. One unnamed observer noted that between Kaalualu and South 
Point (about s i x miles distance), 11 The sea had been inland in some places, a 
hundred and fifty yards, and the whole coast was lined with house timbers, 
lumber, broken canoes, dead animals that had drifted ashore" (Brigham, 1909 in 
Kelly, 1%Y}. 

7. Kaulana Bay Archaeological Sites. The function that the Kaulana Bay boat 
ramp plays today i s ev idenced by an old photograph in Ladd and Kelly's manu
script of 1969 showing µerhaps a Model-T and tent staked out at Kaulana Bay 
just as today auto campers belonging to fishermen's families dot that South 
Point area awaiting their men to come home from the sea. Figure 0-2 shows the 
remnants of a f i sherman's shack at Kaulana Bay which according to an Hawaiian 
informant for Ladd was the former resid~nce of Kalai Moku Halii, who lived 
there in the 1Y20 1 s. The shack was in periodic use until it was destroyed 
some time after 1%9. According to Ladd, the archaeological remains in this 
poi nt area are a poorly preserved (rock) platform. a (rock) platform with an 
adjoining house pavement, and a rather interesting composite of walls which 
form an open-ended enclosure and a mound that is probably a grave (Ladd, Ms, 
1%~). Ladd's informant said that one of these structures is a heiau and for 
tt1at reason the area 1·1as kapu. The Hawaiian word kapu is a variation of the 
Polynesian tabu or taboo. Rosendahl 1 s recent resurvey of Kaulana Bay in 1981 
revealed that the sites described by Ladd were in poorer condition or that 
Ladd's map of the sites had described an ideal condition of the sites rather 
than a real condition. Additional sites were found southward or seaward of 
the previously sited area. Rosendahl found six (6) artifacts on the surface 
around and within the sites. He also confirmed the existence of undisturbed 
cultural features including hearths and fire-pits within a hard, volcanic soil 
embankment i11W11ediately adjacent to and east of the boat launch ramp. The 
cultural features appear along a discontinuous exposure near the present water 
line extending approximately 20 to 25 meters landward and to the north from 
the ramp area . Rosendahl does not believe the cultural deposits extend below 
the approach to the ramp. Scattered surface cultural material was observed at 
the "intersection 11 where the Jeep trail meets the dirt road going down to the 
launch ramp. No cultural materials were found west of the launch ramp. If 
any materials had existed there they have undoubtedly been eroded away. 
Rosenaanl reported that there was no counter-indication that Kaulana Point was 
not d traditionally kapu area. 
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li. llrh,ut ,md l.01111111.udly U1dracleri~lics: Ka Lae. the southernmost point in the 
llawa i 1 an Is 1 ands, i ~ dn open, windswept land covered with grass and used as a 
grazing area for cattle. It is largely controlled by the State Department of 
Hawaiian Home Lands except for a lighthouse operated by the US Coast Guard at 
the extreme tip of the land and the unimproved, County-controlled Kalae Boat 
Landing and Park (see rigure l). Kaulana Bay is located over ten miles from 
the main highway and thirteen miles from the nearest village of Waiohinu. It 
is estimated that no more than one hundred people live in the expansive, 
grazing land south of the highway. All of the principal communities of Ka'u 
District, Waiohinu, Pahala and Naalehu, are close-knit, sugar plantation towns. 
Population levels and composition have not substantially changed in Ka'u 
District and its villages in the past decade, in marked comparison with other 
districts and communities in Hawaii County (see Table D-1). There are few 
economic opportunities or environmental incentives for permanent residents to 
settle in Ka'u District, except for the area's isolation and stark, volcanic 
lanoscape. The latter has encouraged one of the area's largest individual 
landowners, C. Brewer and Company, to develop its Seamountain Resort at Ninole 
Cove near Punaluu and other interests to develop residential areas called 
Oceanview and Discovery Harbor, northwest and north of Ka Lae, respectively. 
011e resident of Oceanview optimistically suggests that Oceanview will be 
Ka'u's future population center with 10,000 residents by 1990 or later. Both 
Oceanview and Discovery Hay have remained largely undeveloped and have 
attracted very few residents. Discovery Bay has one of the three golf courses 
in Ka 1 u District. These two developments and an influx of artists and crafts
men to Waiohinu are probably responsible for the increased proportion of 
Caucasians in the district population from 24.7 percent in 1970 to 27% in 1~80 
(see Table 0-1). It is likely that the ethnic composition will continue to 
change in the future and that the rate of population increase will be greater 
than it has been in the last twenty years. 

9. Unemployment levels in Hawaii County have usually been higher than the rest 
of the state due to an historic decline in agriculturally-related jobs and a 
widely-varying tourist industry. Unemployment levels in Ka'u were lower than 
the county as a whole in 1970, 2.1 percent compared to 2.7 percent, and it is 
likely that these trends prevai l in the present time due to the generally 
constant employment in the District ' s sugar industry {see Table 0-2). The OEO 
1Y75 Census Update Survey prepared by Survey & Marketing Services, Inc., in 
September 1Y76 showed that of the 26,437 jobs in the farming, fishing and 
forestry sector in tne County. fully 13.~ percent or 3,562 of the jobs occurred 
in Puna and Ka'u Oistrict.s. No reliable statistics are kept on numbers of 
fishermen, but estimates obtained at a public workshop at Naalehu in July 1980 
indicated there were twenty full-time fishermen in Ka 1 u and fifty to sixty 
p<1rt-time fishermen. A small number of the full- and part-timers came from 
outside Ka'u District. An analysis of Tables 0-1 and D-2 indicate that 
residents of Filipino origin are proportionally less unemployed than Hawaiians 
nnd part-Hawaiians. The Filipinos provide the primary workforce for the sugar 
inoustry in Ka 1 u. Due to the high dependence on agriculture for a livelihood, 
the meoian family income levels for Ka'u are lower than for the County and 
considerably more families in Ka •u have incomes below poverty than compared to 
the rest of the county. 
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TABLE D-1. POPULATION CHARACTERISTICS 

POPULATION 
Hawaii Hilo South Kailua North South Pahala Naalehu Other 

!!!r County !!?.!!L.. !!!!2... ..I2!!!L .!S!!!!!.... ~ Ka'u Town Tovn XA'u Areas 

1961r' 61,332 25,966 31,558 499 4,451 4,292 3,368 1,392 952 l,024 
Change (%) 3.5 1.5 7.5 -26.9 8.6 -6.7 0.9 8,3 6,5 -14.3 

197ol 63,468 26.353 33,915 365 4,832 4,004 3,398 1,507 1,014 877 

Change(%) 45.C 34.0 24.7 1,200 184.5 47.7 8,9 8.2 14.5 3.4 

19802• 3 92,053 35,303 42,278 4,763 13,748 5,914 3,699 1,631 1,161 907 

19904 105,100 DAT A NOT AVAILABLE DATA NOT AVAILABLE 

2000 123,300 DATA NOT AVAILABLE DATA NOT AVAILABLE 

Ethnic Havaii Coun£% tca'u Diatrict 
Co!!l!O ■iticm 19705 Percentaae 19866 Percentase 19705 Percent•&• 19805 Percenta&e 

Caucasian 18,298 28.8 31,316 34.0 839 24.7 998 27.0 

Japanese 23,817 37.5 N/A 881 25.9 N/A 

FilipitlO 10,454 16,5 N/A 1,096 32.3 N/A 

Havaiiau 7,809 12.3 N/A 452 13.3 N/A 

Total Asian and 
Pacific 
Islanders 44,251 69.7 57,063 62.0 2,528 74.4 2,547 68.9 

lu..au Department of Plimning and Economic Development (DPED, The Bavaii Orban Planning lnfoni.ation Center. "Community Profiles for Havaii," February 1973, 
211avaii DPED. "The State of Hawaii Data Book 1980. A Statistical Abstract," Table 7, 
3eounty of Hawaii Departlnent of Re■earch and Development. "Big Islaad Report" March 1981, 
4Bawaii Dat& Book 1980, Table 10, 
5eoaaunity Profiles for Hawaii, 1973 

6!11 Island Report, March 1981, 
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TABLE it;2, EMPLOYMENT AND INCOME CHARACTERISTICS 

Civilian Labor Force1 State of Hawaii Percentage Countl of Hawaii Percentage 
(March 1981) 

100.0 Hale 40S,OOO 36,000 B.9 
Female 
t'nl!lllployed 21,SOO 5.3 2,700 7.S 

Vnl!lllplO~'?i!t.llt ty Ethnic Croup2 
(Total 1975) 2,668 100.0 

Caucasian (incl Portugese) 824 30.9 
Japanese 675 25.3 
Filipino 151 S,7 
Hawaiian and Part Hawaiian 670 2S,l 
Other 348 13.0 

100.0 
IncOl!le Distribution 

201,0903 19,5144 No. of Fazilies (1975) 100.0 100. 0 
Median Inccce per Family (1975)4 ?- A $11,3S4 
No. Families below Poverty (1975) 5 13,000 6.4 2,959 15.2 

1 
State Departcent of Labor and Industrial Relations, Ruurch and Statistics Office, "Labor Area News," April 1981. 

2itawaii Data Book 1981, Table 211, 
3Hawai1 Data Book 1977, Table 190. 
4
eounty of Hawaii, Department of Reaearch and Development, "Couuty of Hawaii Data Book 1980, Table 162," 

5 
Hawaii Data Book 1980, Table 249. 
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District _11_!_ -~•u 

eat. 1,241 

N/A 

PercentaJ5.e 

0.3 

N/A 

DATA NOT AVAILABLE 

?una-Ka'u District 
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lU. The fiscal conditions of the ~tate of Hawaii and County of Ha\'1ai1 are 
better than they have been in the past due to a new state constitutional amend
ment limiting expenditures and recent State tax revenues being higher than 
budgeted. In fiscal year 1Y79, State revenues totalled $1,577,866,000 of which 
$337,367 was in Federal grants-in-aid. Expenditures amounted to only 
$1,482,Y95,000 {Hawaii County Data Book, 1980). County of Hawaii revenues for 
the same period totalled $41,371,000 and expenditures were only $38,784,000. 

11. Life, Health, and Safety. A discussion of tsunamis and earthquakes 
appears in paragraph 5, Appendix C. All of Ka'u is in the US Geological Survey 
Seismic Zone 3, the highest and most dangerous. On January 1, 1975, there was 
a major subsidence of the land centered off Punaluu estimated to be 5.6 on the 
Richter scale. The most dramatic tsunami occurred on April 2, 1868, accompany
ing a local earthquake, which resulted in what was believed to be a runup of 
more than 65 feet in the South Point-Punaluu region. See paragraph 6 above for 
a description of the uestruction in the Kaulana Bay area. During the same 
period, a destructive lava flow inundated ~everal prehistoric Hawaiian settle
ments below the~ {cliff), four miles northwest of Kaulana Bay. An ancient, 
undated aa lava flow itself forms the rocky point bordering the east side of 
Kaulana Bay while the western portion of the bay area consists of older, 
weathered flows. 

12. As outlined in the Main Report, boat damage and health risk to boaters and 
fishermen is a major concern to the local fishermen of Ka'u who normally use 
the Kaulana Bay launch ramp. One long-time conmercial fisherman noted at a 
workshop held in September 1979 at Naalehu that he damaged his boat one out of 
every five times he launched or recovered it using the Kaulana Bay ramp. 
Another full-timer fisherman remarked that he had lost seven boats in his first 
~u years of fishing at South Point. Damage occurs not only during launch and 
recover, out also due to having to moor on the west side of South Point when 
recovery is impossible due to high waves. High waves also damaged parked 
trailers near the launch ramp. The Hawaii County Economic Opportunity Counc i1 
estimated in July 1979 that during the previous four or five years, two lives 
had been lost due to conditions at Kaulana, sixteen boats and pieces of equip
n~nt had been damaged, two individuals had been injured and $30,000 worth of 
damage had been done to vehicles. (The monetary measurements of these damages 
have been factored into the National Economic Development Account). At the 
Corps-sponsored public workshop held on July 9, 1980 at Naalehu, the partici
pants noted that the two lives had been lost in 1979 due to high surf and an 
inability to seek shelter along the South Point coast. In addition, one 
fisherman had suffered a heart attack at sea an_d was delayed in coming into 
shore at Kaulana by high seas. 

13. There is also a complete lack of utilities and readily-available emergency 
services for those who utilized Kaulana Bay launch ramp. The nearest permanent 
water line is four miles distant north toward the highway. The nearest US 
Coast Guard Patrol ~oat is stationed at Hilo, approximately 80 nautical miles 
from South Point. There is a County police station at Naalehu, about 16 miles 
from Kaulana Bay and a County fire station at Pahala, about 30 miles from 
Kaulana. The nearest hospital is a State-operated facility at Pahala with a 
15-bed capacity. 

14. Long-Term Productivity and Displacement of People, Farms and Businesses. 
There are no temporary or permanent residences, farms or businesses in the 
immediate vicinity of Kaulana Bay. The nearest permanent residence is 
believed to be about eight road miles (or six direct miles) from Kaulana Bay 
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in the Kamaoa Homestead area. There are only a small number (less than ten) 
ot farm residences located in Kamaoa Homestead. Nearly all the land rn Kamaoa 
Homestead and the large surrounding parcels owned by B.P. Bishop Estate anrl 
the State Uepartment of Hawaiian Home lands are utilized solely for cattle 
grazing. This area, designated as Tax Map Key Zone 9, Section 3 of the Third 
Division comprises 28,562 acres, of which 25,762 acres (or 90 percent) is 
zoned Agriculture by the County of Hawaii (Hawaii County Data Book, 1980). 
The remaining acreage is zoned as Open. Existing land uses are similar t o the 
zoned areas. In fact only 0. 14 percent of all Ka'u District land is in 
non-agricultural or non-open uses. For a distance of five miles to the nor t h 
and northwest, all land is owned by the Department of Hawaiian Home lands. 
This area, which comprises most of the Kamaoa-Puueo ahupua'a (a tradit ional 
Hawaiian land unit), consists ma inly of Eutrandept soils, a well-drained 
volcanic ash soil with hiqh inherent fprtility. The prehistoric aa lava flows 
located adJacent and to ti1e northeast of Kaulana Bay are a comparatively sma ll 
area containing too little soil to be considered a true soil group and have 
practically no a9ricultural potentidl. Water is the limiting factor. 
Raintall averages be tween lu and 30 inches per year south of the main highway 
and there are 110 large-scale developed groundwater sources in the Kamaoa-Puueo 
region, although potential sources do exist near Naalehu and eastward toward 
Punaluu (Hawdii Water Resources Regional Study, April 197~). If a plentiful 
supply of inexpensive water could be developed, the Big Island Resource 
Conservation and Development Council believes that Kamaoa-Puueo could be 
developed into a productive area for sugarcane, truck crops or orchard uses 
(1978). A more conservative attitude is reflected in the "Hawaiian Home Lands 
General Plan" adopted by the State of Hawaii in April 1976. That plan 
recommends that the best potential for its 10,366 acres lies in grazing, and 
forage crops if additional water can be obtained. Under the plan, the current 
policy is to convert the Kamaoa-Puueo holdings from general lease to pastoral 
lease for eligible Hawaiians who would be permitted to construct single-family 
farm resiaences on their leased parcels. Funds were appropriated for preparing 
a development plan for the Kamaoa-Puueo area, but they lapsed before the plan 
could be prepared. The Kawaihae Hanch currently holds a revocable, year-to
year permit lo utilize 10,190 acres for grazing purposes. The cattle are not 
bound within fenced areas, thus they often wander down into the boat launch 
ramp area . 

15. Approximately 1,000 feet west of Kaulana Bay lies an abandoned World 
War II airstrip and associated concrete pads that once anchored temporary 
buildings. This fac i lity is now controlled by the Department of Hawaiian Home 
Lands, bu t could concPivably be developed into living quarters or a commercial 
base for the fishing and recreational activities that occur at Ka Lae. 

16. No studies have been conducted to determine the long-range potential of 
tlie fisheries to the west and east of Ka Lae. The "Hawaii Coastal Zone 
r 1sheries Management !:itudy" produced by the State Division of Fi sh and Game in 
March 1~80 reports that the waters west of Ka Lae ranked fourth in average 
ar.nual catch of major bot tom fishes from 1973-1~77 (see Figure D-4). Table 0-3 
below indicates the top ranking species for the inshore and offshore area of 
catch to the west of Ka Lae (Areas 100 and 120, respectively) and the inshore 
anJ offshore areas of catch east of Ka Lae (Areas 108 and 1~8, respectively) . 
Another fish not mentioned in the Fisheries Management Study is the ulua or 
jack crevalle which is suµposed to be the most popular fish caught by shoreline 
fishermen, particular ·ly those fishing off the cliffs on the west side of Ka Lae 
Lighthouse. lhe only s tatement that can be made about the long-term produc
tivity of this area of converging currents is that it has been attracting 
nat i ve f i shentten for over 1,200 years. 
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Figure D-3 
AVERAGE ANNUAL CATCH OF MAJOR 

BOTTOM FISHES FROM 1973 -1977 

SEGMENT CATCH 
RANKING (POUNOSI 

24,398 

2 12,631 

3 7,629 

4 6,994 

5 5.320 

50 

NAUTICAL MILES 

Source: State of Hawaii, Deparbnent of Lan 
and Natural Resources, Divi~ion of Fi~h 
and Game, ''Hawaii Coastal Zone Fi~he:ries 
Management Study," March 1980. 



Table 0-3. Top Ranking 

Area 

lOU 
(offshore) 

lUh 
( insl~ure) 

120 
(off shore) 

128 
( inshore) 

ffl 

opel u 
(Mackerel Scad) 

opihi 
( 1 impet) 

ahi 

ahi 

Fish by Tota l 

#2 

ahi 
( Ye 11 ow Fin) 

ahi 

blue marl in 

ono 

Pounds Caught in 1977, Island of Hawaii 

#3 #4 #5 

rnenpachi aweoweo moana 
(squ irrel fish) (red bi geye) (goat tish) 

menpachi opelu ono 
(wahoo) 

opakapaka opel u kahal a 
(pi nk snapper) (arnberjack) 

opakapaka onaga k ah a 1 a 
(red snapper) 

Source: State De partment of Land and Natural Resources, Division of Fish and 
Game. 11 Hawa ii Coast a 1 Zone Fisheries Management Study, 11 March 1980, 
Table 6.2. 

17. Energy Requirements and Conservation. There are no electrical trans
mission lines leading into Kaulana Bay nor into the Ka Lae/South Point area in 
general. The nearest established pO\'ler 1 ine leads into the former US Navy 
Pacific Missile Range Facility approximately 2 miles north of Ka Lae point. 

18. Recreational Resources. In comparison with other districts in Hawaii 
County, there is greater overall demand for participation in inland-resource
based activities than for coastal-resource based activities (State Department 
of Land and Natural Uesources (OLNR), "State Recreational Plan," September 
1~80). This reflects in part the attraction of Volcano National Park and the 
three public golf courses (the most of any district) located in Ka'u. Ka'u is 
the second-most popular destination area for visitors and the fourth most 
popular for residents, Kona being the most popular for both categories of 
pa rticipan t s. On the other hand, the greatest perceived need for facilities 
or perceived i ndividual interest in Ka'u lies in fishing, swimming/sunbathing 
at a beach park, boati ng from slips and moorages, walking. jogging, and 
bicycling. DLl~R s urveys showed that a comparatively low demand for boating 
from launch ramps. There are two currently used launch ramps in Ka'u. One is 
the State-owned facility at Kaulana Bay; the other is the privately-ow11ed, but 
publicly accessible ramp at Punaluu. The State of Hawaii Department of 
Transportation holds no legal easement for public transit through Department 
of Hawaiian Home Lands to Ka Lae and Kaulana, but the Department of Hawaiian 
Home Lands has not rniide an issue of the lack of an easement. In South Kana 
District, there are also two launch ramps, one is a private one at Milolii and 
the other is a State-operated facility at Honaunau. At one time, the 
11Statewide Boat Launching Facilities Master Plan" prepared in 1972 for the 
State Department of Transportation by Koebig & Koebig recommended that a 
long-range plan be developed for a single-lane facil i ty at Kaalualu Bay, about 
five miles northeast of Kaulana, to replace the ramp at Kaulana. The Depart
ment of Transportation no longer supports that recommendation. The Department 
currently supports the Master Plan recommendation to retain the Kaulana ramp 
to serve commercial fishermen, and to improve the access road to the site. 
There is also a remnant of a State pier within the State-owned, County
controlled parcel called Ka Lae Boat Landing and Park, but there are no plans 
to develop this area as a boat landing. 
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19. Other recreational resources in the Ka Lae-Kaulana Bay area include the 
unimproved Ka Lae Beach Reserve located along the western coast of Ka Lae (see 
aoove) and Mahana Bay (Green Sands) Beach, located two miles northeast of 
Kaulana Bay, which is only a potential resource. There are no present plans to 
develop either of these two beaches into formal recreational areas. Still, on 
most any week day, there may be ten or more auto campers scattered around 
Ka Lae, mostly f~"ilies ot shoreline and offshore fishermen. These numbers 
increase on weekends. The Ka Lae area is recognized as one of seven critical 
demand camping areas on Hawaii by the 11 County of Hawaii: Recreation Plan 11 

prepared by Aotani & Associates in 1973. Some people also come to the Ka Lae 
area to see the ancient archaeological sites. 

I I I . IMPACTS 

20. South Point National Historical District. This discussion of the effects 
of the alternative plans on the National Register district serves as partial 
compliance with the Advisory Council on Historic Preservation's 36 CFR 800.9 
and 800. 13(b). Plans l, 2, and 3 have been evaluated and found to have 
potentially adverse effects on archaeological features located on the rocky 
point bordering the eastern side of Kaulana Bay and perhaps the cultural 
features found in the embankment immediately adjacent to and east of the 
present ramµ. These features are located within the South Point National 
Historical District which is listed on the National Register of Historic Places 
and is also designated as a National Landmark. The features on Kaulana Bay 
Point are probably associated with Kapalaoa Village which has been identified 
to be of precontact (1778) origin. If construction equipment such as trucks 
and cranes must maneuver along the eastern bank of Kaulana Bay to dredge the 
entrance channel and part of the turning basin for all three plans and to 
place stone to construct the breakwater for Plan 1, then there is a high 
probability of direct damage to or destruction of some of the archaeological 
features identified on Figure 0-3. Since the point is also allegedly kapu or 
tabu, any major disturbance to the structures on the point may be culturally 
unacceptable to local residents. It is conceivable that the construction 
equipment may be able to maneuver within severely restricted paths and zones 
which would serve to isolate the equipment from the surface archaeological 
features, but placing such restrictions on a construction contractor may not 
be feasible. It is likely therefore the construction of Plan l would result 
in unavoidable damage to or destruction of some of the aforementioned 
archaeological features. 

21. Construcl ion of Plans 2 and 3 could be planned to avoid most, if not all, 
contact with any of the archaeological features by directing the contractor 
build temporary moles extending from the western edge of the bay. The dredging 
and rock laying equipment would then operate from these moles without having to 
maneuver directly on ~aulana Point. If these avoidance measures cannot be 
implemented, the less desirable alternative remains to mitigate for the 
possible damage to or destruction of features by recording the features in 
detail and recovering an adequate sample of the information contained in the 
features by salvage archaeology. For reasons discussed in the Main Report, no 
other sites in the study area were considered to satisfactorily achieve the 
planning objectives nor did they meet desires of the resident Ka'u fishermen. 
The construction of a ureakwater does introduce a new visual element into the 
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physical and cultura·1 landscape of Kaulana Bay (36 CFR 800.3(b)], but it is 
reasoned that the function of the breakwater and improved navigational facili
ties at Kaulana Bay is in keeping with the prehistoric and historic offshore 
fishing tradition at Ka Lae. Thus, the visual intrusion of the breakwater is 
not considereo adverse. 

22. Urban and Community Impacts. Any navigational improvements to the Kaulana 
l>ay boat 1 aurich ramp under either Pl ans 1, 2, or 3 are expected to have no 
direct measurable effect on population growth or composition in Ka•u District. 
The isolation of the launch ramp and the normal roughness of the offshore water 
is not expected to attract many new recreational boaters and fishermen, partic
ularly those who would permanently relocate to the Ka 1 u District. Neverthe
less, a gradual growth in some of the district's existing new residential 
developments at Ocean View Estates, Discovery Bay, and C. Brewer's resort at 
Punaluu and Ninole can be anticipated over the next twenty years and some of 
the new residents probably will utilize the improved boat launch ramp. Neither 
is the improved boat ramp expected to have greatly significant effects on 
increased employment and income levels in the fishing, boating and related 
inuustries in Ka'u. There will be some direct effect as discussed in the 
Evaluation Appendix F, but the effect will be relatively insignificant 
compared with thr. tourist and agricultural sectors or the Ka'u and Hawaii 
County economy as a whole. If a fishing industry can devel op on the scale of 
Stan Shimizu•s Fishery out of Honaunau, Kona, an example of a small entrepre
neur made good, then the effects on local employment and income levels will be 
more pronounced. Full-time and part-time conrnercial fishing out of Kaulana 
Bay should remain an occupation confined primarily to local Japanese, Fil i pino 
and Hawaiians. More fishermen from outside Ka ' u District, however, are likely 
to drive to South Point from ~orth and South Kana and from Hilo to utilize the 
new facilities with its safer and more ready access to the rich fishing 
grounds nearby. 

23. Life. Health, and Safetl Impacts. Improved launching conditions should 
substantially reduce persona injuries and the likelihood of being unable to 
recover ~oats in severe conditions offshore. Personal risk and possibility of 
damage to boats moored on the western side of Ka Lae may not be substantially 
altered even with the improved conditions at Kaulana, depending on how long 
f ishermen chose to remain near the good fishing spots there even when sea 
conditions begin to turn dangerous. 

24. If electrical power, telephone service and water and sanitary services are 
provided at the new launch ramp site, the distance over which the new utilities 
will cover will probab ly involve the local sponsor in spending a relatively 
l arge amount of muney in addition to its share of construction costs. Bringing 
utilities into isolated South Point could also have adverse visual effects on 
the wild. natural landscape. It would be preferable to leave the launch ramp 
~rea unimproved, including no paved parking facility. As more and more fisher
men and boaters come to use the improved facilities at Kaulana Bay, there will 
be a concurrent deterioration of the road into the launch ramp. Consideration 
may have to be given by the ~tate to improve portions of the access road, as 
reconnnended by the 1972 "Statewide Boat Launching Facilities Master Plan." 
havigational aids should be battery powered to avoid the necessity and cost of 
bringing power lines iuto Kaulana Bay and to conserve energy. If a supply of 
potable water and the provision of restroom facilities are needPd~ considera
t ion should be given to developing them at the old military camp where the 
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landscape has already been modified and where an abandoned water tank remains. 
Emergency telephone service may also be deemed a necessity, but consideration 
should be given to providing a CB radio for emergency purposes to avoid the 
high cost in money and energy to bring telephone lines severa1 miles from 
existing lines to Kaulana Bay. 

2~. Im acts on Lon -Term Productiv it l acements of Peo le . Business 
- - - --

and Farms. ere wi be no d1sp acements o any peop e, businesses, or arms 
as a result of implementing any of the alternatives. There should be no direct 
or indirect effect on the 1ong-term productivity of the surrounding agricul
tura1 lands since their future is control1ed by the State Department of 
Hawaiian Home Lands. It is not known what effect there will be on the long
term productivity of the nearshore and offshore fishery at Ka Lae. Ka'u 
residents have shown some concerns about outsiders coming in to pick crab and 
opihi (limpets) off the strand should an improved boating facility be provided. 

2b. Energx ReQuirements and Conservation. Energy consumption for construction 
of the proJect can be estimated by the amount of fuel required to run construc
tion equipment including trucking of concrete, stone and other supplies from 
Hi1o, dredging the entrance channel and turning basin, and constructing the 
breakwater. The fuel estimates were based on the assumption that 50 percent 
of the project direct costs would be for equipment and that 15 percent of the 
equipment cost would be tor diesel fuel and 5 percent for lubrication oil. The 
volume of fuel used under Plan 1 was calculated to about 141,000 gallons 
~ $.90/gallon. The volume of fuel used under Plans 2 and 3 amounted to about 
50,000 gallons. 

27. If utilities such as potable water, sewage, electricity or telephone 
service were provided to the Kaulana launch ramp site, the indirect energy 
costs of bringing these utilities five miles or more from their present exten
sions into the Kamaoa-Puueo plain would be extremely high. Moreover the 
provision of the utilities to the remote Kaulana Bay area could induce further 
development which would be out of character with the nature of the National 
Historic District and the bleak, wind-swept cape. It is suggested that no 
utilities be brought into the site and that navigational lights be restricted 
to battery-powered facilities. 
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I. NATURAL RESOURCES 

Q a. Marine Resources 

0 

The substratum throughout most of Ka'u coastline consists of hard lava 
rock covered in places by accumulation of silt and coral rubble. A number of 
bays a long thi s coas t l ine cont ain scattered massive heads of Porites coral . 
Coral growth elsewhere in these bays are limited to scattered Pocillopora 
colonies possibly a conseQuence of the constant wave action occurring in these 
areas. A variety of colllTlon reef fish and marine benthic invertebrates 
including gastropod mollusks, sea urchins, sea cucumbers and crabs are present 
along the coastline. Table E-1 provides a list of marine fishes and 
invertebra1:es observed at ·two s Hes by Corps of Engineers biologists during a 
field· trip in· June 1980. Green sea turtles are occasionally observed offshore 
but no known nesting beaches are located in the Ka'u area. The endangered 
humpback whale has also been observed along the Ka'u coast in transit to or 
from the shallow shoals that comprise their preferred wintering habitat, 
primarily Pengui.n Banks and the area between Maui, Lanai and Molokai. 

b. Vegetation 

The coastal area of the Ka'u District is characterized by sparse 
vegetation consisting primarily of indigenous strand plants such as ilima, 
Pa•u~o-Hiiaka and beach morning glory with patches of Bermuda grass occurring 
in backshore areas. A list of plant species observed at two locations ~long 
the Ka'u coast by Corps biologists is contained in Table E-1. 

c. Wildlife 

Wildlif~ species in the Ka'u District are also limited in abundance and 
diversity. ' Shorebirds including the· golden plover, wandering tattler and 
ruddy turnstone probably utili"ze available shallow feeding habitat in the 
area. Passerine birds, field mice, and rats are also found in this area. 
Domestic cattle are raised on the extensive pasture lands of Southpoint. 
Other domestic animals may occasionally be found in the area. 

d. Endangered Species 

No species listed on the Federal List of Endangered Species have been 
observed in the irrmediate project area at Kaulana . The U.S. Fish and Wildlife 
Service Endangered Species Office has indicated that the endangered Hawaiian 
hoary bat may occur in the project area. If this is the case, it would be 
transiting the airspace above the bay while feeding off the Ka'u coast. The 
project area is barren and otherwise devoid of roosting habitat for the 
Hawaiian bat. Hence the proposed project would have no impact on this 
species. Two endemic plants occurring in the Ka'u region are candidates for 
listing on the Federal list. As candidates these species are presently being 
reviewed by the FWS for consideration to propose and list as endangered or 
threatened. Neither of these species have been observed in the project area. 

e. Air Quality 

No air Quality data are available from the Southpoint area. Because of 
its distance from the highway and other sources of particulate emissions, air 
quality in the study area is presumed to be good . 
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f. Coastal Water Quality 

Water quality data are not available from the study area. The waters are Q 
considered perennially dry open coastal waters receiving very little influence 
from terrestrial sources. However, during trade wind and Kona storm 
conditions, water in Kaulana Bay and adjacent nearshore areas are generally 
turbid resulting from suspended particulate matter. 

g. Marine Mammals 

The bottlenose dolphin (Tursiops gilli) has been sighted in coastal waters 
adjacent to the study area. Two strandrings have ~een recorded in the area 
involving a killer whale (Orcinus orca) and a gooseneck whale (Ziehius 
cavirostris). Humpback whales (Me~era novaengliae) have alsoeen observed 
off the Ka'u coast. No marine mamma s are known to appear in the harbor 
project area. 

h. Wildlife Refuges. No national or local wildlife refuges occur within the 
project area. 

i. Marine Sanctuaries. No marine sanctuary has been designated in or 
adjacent to the proJect area . 

j. Harvestable Shellfish Beds. No harvestable shellfish beds occur within or 
adjacent to the proJect area. 

k. Migratory Birds. No migr atory bird breeding or nesting areas are located 
in the project area. 

1. Wetlands. No wetlands occur in or inmediately adjacent to the project 
area. An anchialine pond is located approximately a mile from Kaulana Bay at 
Lua O Pa lahemo. The pond is the result of a flooded 1 ava tube. Lua 0 
Palahemo has been nominated for inclusion in the State Natur·a1 Area Reserve· 
System. 
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TABLE E-1 
FLORA AND FAUNA OBSERVED AT K}\ULANA AND PUNALUU BAYS 

0 A. Vegetation 

Family 
Genus species KAULANA PUNALUU 

Anacardiaceae 
Schinus terebinthefolius X 

Boraginaceae 
Heliotropium spp. X 
Messerschmidia argentea X 

Convolvulaceae 
Impomoea pes-caprae X X 
Jacquemontia sandwicensis X 

Leguminosae 
Seucaena leucocephala X 

Malvaceae 
Sida fallax X 

Palmae 
Cocos nucifera X 

Pass ifloraceae 
Pa s s i fl or a s pp • X X 

Gramineae 
Cynodon dactylon X 

' 

B. Marine Fishes 

Family (Common name) 
Genus species KAULANA PUNALUU 

Engraulidae {Nehu) 
Stolephorus purpureus X 

Synodontidae (Lizardfish) 
Saur id a gr ac i1 is X 

Muraenidae {Moray eel) 
Gymnomuraena zebra X 
Gymnothorax undulatus X X 

Holocentridae (Squirrelfish) 
Myripristis sp. X 

Mugilidae (Mullet) 

C Mugil cephalus X 

. 
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TABLE E-1 Continued 
FLORA ANO FAUNA OBSERVED AT KAULANA ANO PUNALUU BAYS 

Kuhliidae (Aholehole) 0 Kuhlia sandvicensis X 

Apogonidae (Cardinalfish) 
Apogon spp. X X 

Mullidae (Goatfish) 
Mulloidichthys flaviolineatus X X 
Parupeneus multifasciatus X X 

Kyphosidae (Rudderfish) 
Kyphosus bigibbus X 

Chaetodontidae (Butterflyfish) 
Chaetodon miliaris X 
C. guadrimaculatus X X 
~- aurifa X 
C. lunu a X 

Cir rh i tidae (Hawkfish) 
Paracirrhites forsteri X X 

P. arcatus X 
Cirrilites pinnulatus X X 

Pomacentridae (Oamselfish) 
Plectroglyphidodon Johnstonianus X X 
Chromis sp. X X 
A6udefduf abdominalis X 

labridae (Wrasse) 
labroides ~hthirophagus X 
Chelinus r odochrous X 
Thalassoma fuscum X X 
T. dupperre X X 
Goris gaimard X 

Stethojulis balteata X X 
Gomphosus vari us X 

B. Marine Fishes {Cont 1 d) 

Family (Common name) 
Genus species KAULANA PUNAtUU 

Scaridae (Parrotfish) 
Scarus dubius X X 
i. perspicu11atus X X 

Zanclidae (Moorish idol) 
Zanclus cornutus X 
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TABLE E-1 Continued 
FLORA AND FAUNA OBSERVED AT KAULANA AND PUNALUU BAYS 

0 I 
. 

Acanturidae (Surgeonfish) 
Acanthurus triostegus X X 
~. nigrofuscus X X 
A. dussumieri X 
Naso unicornis (skeletal 
--remains only) X 

Blenniidae (Blennys) 
Cirrifectes variolosus X 

P agiotremus goslini X 

Canthigasteridae (Sharpback puffer) 
Canthigaster jactator X 

C. Marine Invertebrates 

Phylum 
Family (Common name) 
Genus species KAULANA PUNALUU 

Porifera 
( Sponges) 
2 unknown species l speci~s 1 species 

Coelenterata 
Poritidae (Lobe coral 
Oirutes lobata X X 

Pocilloporidae (Finger coral) 
Pocillopora meandrina X X 

Anne 1 ida 
Terebe l l i dae (Spaghetti work) 
La nice sp. .- X 

Mollusca 
Neritidae (pipipi) 
Nerita ejcea X X 

Littor1n1 ae (Periwinkle) 
littorina g1ntado X X 

Thaididae ( rupe) 
~ ritina X 

a a sp. X 
Conidae (Cone shell) 
Conus fl avidus X 

Vermetidae (Tube worm) 
Serpulorbis variabilis X X 

Crustacea 
1 ; 

Grapsidae (Rock crab) 
Metapograpsus messor X 
Grapsus grapsus X X 
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TABLE E-1 Continued 
FLORA AND FAUNA OBSERVED AT KAULANA AND PUNALUU BAYS 

Echinodermata 
Asteroidea (Sea star) 
Linckia multifora 

Echinoidea (Sea urchin) 
Echillometra mathaei 
E. ob longata 
Diadema paucispinum 
Echinothrix spp. 
Colobocentrotus atratus 
Heterocentrotus manrnilatus 
Tripneustes gratilla 
Eucidaris metularia 

Holothuroidea (Sea cucumbers) 
Holothuria atra 
H. hilla 
Actinopygia mauritiana 

Ophiuroiqea (Brittle star) 
2 unidentified species 

X 

X 

X 
X 
X 

2 species 

II. FISH ANO WILDLIFE COORDINATION 

a. Fish and Wildlife Coordination Act of 1958. 

X 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

2 species 

In accordance with the Fish and Wildlife Coordinati on Act of 1958 (P.L. 
85-624) the US Fish and Wildlilfe Service was officially consulted. Figure 
Frl indicates the Fish and Wildlife coordination input requirements at the 
various stages of the study. 

FlSH 8 
WILDLIFE 

INPUT 

cc:-:PS OF 

EllG,llEt'.PS 
PLAIJNIPlG 
PROCESS 

l"IIT. 
COORO 

REVIEW 28 

DRAFT REPORT 

REPORT 

REVtEW 

FINAL 
REPORT 

FISH AND \"/ILDLIFE COORDINATION 

Figure E-1 
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A Planning Aid Letter (PAL) report was provided to the Corps of Engineers on 
24 August 1979 and included in this appendix. This planning aid evaluated the 
construction of navigation improvements at Kaulana Bay. A Section 2(b) report 
will be provided aftP.r a plan has been selected. The report will recolllllend 
fish and wildlife conservation and development, mitigation and/or compensation 
for habitat and resource losses associated with our proposed plan. The 2(b) 
report will be included into the final Detail Project Report. 

b. Sunmary of ReQuirements. 

FWL Input 

PAL 

Review Draft Report and EIS 

Section 2{b) Report 

c. Planning Aid Letter. 

Time Table 

Completed January 1981 

45 days after receipt of draft report 

Tentative date of draft report. 
Completion: June 1981. 

30 days after notification of the 
selected plan. 

Tentative schedule: August 1981 for 
submission of 2(b) report. 
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Un itc<.1 States Department of the Interior 

l•ISH AND WILDLIFE SERVICE 

Colonel Alfred J. Thiede 

300 ALA MOANA BOIJLEVARO 
P O BOX 50167 

liONOLULU , HAIi/Aii 96850 

January 27, 1981 

U.S. Army Engineer District Honolulu 
Buildipg 230 . . 
Fort Shafter, Hawaii 96858 

' . ' . 

Re: (PAL) Kaulana Bay 
Small Boat Harbor 
Island of Hawaii, Hawaii 

Dear Colonel Thiede: 

This is the U.S. Fish and Wildlife Service's Planning Aid Letter regard1ng 
plans by the Honolulu District of the U.S. Army Corps of Engineers to 
construct a small boat harbor at Kaulana Bay, Island of Hawaii, Hawaii. 
These comments are preliminary in nature and do not constitute the report 
of the S~cretary of the Interior on the project within the meaning of 

• Section 2(b) of the Fish and Wildlife Coordination Act. When a final 
construction plan is selected and provided to the Service, a Section 2(b) 
Report will be prepared. 

This doci'.iment has been prepared using various reports provided by the 
Corps, a project site inspection by Service biologists and other relevant 
data concerning the project a~ea. 

DESCRIPTION OF THE AREA 

Kaulana Bay is a small indentation on the southern coast of the island of 
Hawaii, approximately 1 mile east of South Point. It is approximately 
200 feet wide and 265 feet lo~g. A concrete boat ramp at the foot of the 
bay is used as a launching site for small fishing vessels. 

The area is somewhat isolated and does not appear to receive much 
water-oriented, recreational use except boating. 

On January 6. 1981. Service biologists conducted a snorkeling survey of 
the bay, Twenty-two species of fish were identified and several 
unidentified species were seen. There were numerous small heads of coral 
(Porites lobata) and other common Hawaiian invertebrates, The tide pools 
adjacent to the bay contain the common blennie Istiblennius zebra and 
various species of algae, the most prominent of which was Caulerpa racemosa. 

SERVE 
ERICA'S 
NERBY 

Sa\'e Energy and You Serve America! 
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The submerged portion of the project area is not unique as similar habitat 
exists throughout the Kona coast. 

An alternate harbor site at Punaluu Beach Park was also investigated . 
Although a snorkeling survey of the northern portion of the bay was 
attempted, very little could be determined regarding abundance or diversity 
of the fish and invertebrates due to a severe thermocline or halocline 
coupled with high turbidity. Most of the time, visability was so poor 
that fish could not be identified , In the occasional clear spots, large 
numbers of Tripneustes gratilla, Diadema sp. and Echinometr a mathaei were 
seen. In these clear areas, fish could be identified and were approximately 
the same species as seen at Kaulana Bay. 

The black sand beach at Punaluu is a popular recreat-ion area. It is 
likely that if this site was selected for the project, the increased boat 
traffic would conflict with the recreational use of the beach. 

DISCUSSION 

Five alternative project plans were evaluated, four at Kaulana Bay and 
one at Punaluu, Construction of any of the five alternatives would have 
a similar and minimal impact on fish and wildlife resources in the area 
since neither site is biologically unique. 

The possible presence of two rare plants (Sesbania hawaiiensis and 
Portulaca hawaiiensis) in the Kaulana Bay area has been noted in the 
project Reconnaissance Report dated January 8, 1980 and in the Section 7 · 
Consultation Report provided by the Service on January 20, 1981. In this 
regard, our principal concern is to insure that these plants are not. 
damaged by project construction activities. 

RECOMMENDATIONS 

Since the two project sites are biologically similar, the U.S. Fish and 
Wildlife Service recommends the Kaulana Bay site be selected for the 
project to avoid conflict lrlth recreational uses. If the .Kaulana Bay 
site is selected, the Service also recommends that prior to the start of 
construction, a detailed survey be conducted to locate and mark ind.ividuals 
of the two rare plant species i n the area to be utilized by construction 
equipment. A similar survey should be conducted in the dredge spoil 
disposal site and quarry or borrow site, Additionally we recommend the 
following precautions be taken to protect water quality, 

1. Extreme care will be taken to insure that no debris, petroleum 
products, or other. deleterious materials be allowed to fall, flow, 
leach or other.wisl' enter the water. 

2. All construction activities within. and adjacent to the water will be 
conducted so as to minimize turbidity and control erosion~ 
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J. If a bucket rlredge is used, there shall he no stockplling of material1-1 
in the wat~r to obta ln full bucket,:;. 

4. On land, spoil disposal will be conducted behind maintained berms 
above the influence of the tide. Only clean runoff water from the 
spoil disposal area will be allowed to re-enter _ the waterway. 

5. Spoil disposal areas will be protected agains~ erosion by vegetative 
cover or other suitable means. 

If due caution is exercised during construction, the project should have 
a minimal adverse biological impact on the area. 

We hope this information will prove useful. Please keep us informed as 
to further Corps action on the project. 

Sincerely 

Nevin D. olmberg 
Deputy Project Leader 

Environmental Servic 
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BENEFIT ANALYSIS 

APPENDIX F 

ECONOMIC ANALYSIS 

Benef i t s are est imated t o accrue t o t he conmercial fishing fleet using Kaulana 
navigation facility. These benefits basically result from the measured 
difference between conditions with and without the proposed plan of improve
ments. All of the proposed plans accomplish essentially the same physical 
results, and benefits attributable to the alternative plans do not differ 
measurably from each other. 

The existing fishing f leet of about 80 boats will e.xperience benefits due to 
decreased damage, greater fish catch, and enhanced safety. Recreational 
boating is minimal in this area due to rough sea conditions. Recreational 
opportunities may be somewhat enhanced with an improved launching area. 
However, rough seas in the area require expert boatmanship, and any increase 
in recreational use will probably not be economically significant. 

FISHING FLEET 

The fishing fleet at Kaulana consist of about 80 boats, some full-time, some 
part-time, and come mainly from three districts. For congruency, all fishing 
boats at Kaulana are converted to equivalent full time fishing boats. Of the 
66 boats from Ka 1 u-Kona District, 17 percent are full-time, and 83 percent are 
part-time averaging one trip per week. The 14 boats from Hilo average four 
months of the year fishing at Kaulana. The total equivalent full-time fishing 
boats equal 23 boats. 

(66 x 17%) + (66 x 83% x 52/365) + (14 x 4/12) = 23 boats 

REDUCTION OF DAMAGES 

Present users of the launch ramp experience destruction and damages to boats 
and launching equipment of about $74,700 per annum as detailed in Table F-1 . 
All repairable damages are based on 23 equivalent full-time fishing boats and 
55 percent of the fleet experiencing damages during a typical year. 

It is difficult to accurately estimate the reduction in sustained damages with 
improved conditions. Damage reduction benefits are based on the assumption 
that damages incurred are proportional to the percent of time that conditions 
prohibit launc~ing. Based on an engineering ana-lysis of navigation at 
Kaulana, existing conditions preclude launching 40 percent of the time. With 
the proposed improvement, this is reduced to 15 percent of the time, resulting 
in average annual damages of $74,700 x 15/40 = $28,000 per year for a saving 
of $46,700 per year. 
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TABLE F-1. DAMAGES AT KAULANA RAMP 

Description 

Damage to propellers and housing. Average cost 
$160 to $250 each . Average three per boat per year 
[($160 + $250) (1/2) (3) (23) (55%)] 

Gimbal Housing. Average two break each month of 
total fleet at an avera9e cost per break of $1,000 
[(2} (12) {$1,000) {55%)) 

Bent or broken trailer spindal (axle and housing) from 
bouncing with waves. Average three to four times 
per trailer per year. Average cost $150 per trailer 
damaged per year ((3 + 4) (1/2) {$150) ($23) (55%)) 

Damage to truck pulling trailer while bobbing on ramp. 
Average $400 to $500 per damaged truck per four 
months. 
[(400 + 500) (l/2) (12/4) (23) (55%)] 

Damaged bottom of boat from bouncing at ramp with 
waves. Repairs done by owner. 

Sub Total (repairable damages) 

Twenty-eight boats destroyed within the past 15 years 
while moored along the coastline or while being 
delayed at the launch ramp due to wave action. 
Average boat value $12,700. 
Damages= (23 x $12,700 x 1/15) 

Damages for a typical year 

INCREASED FISH CATCH 

Damage 
Estimated 

$ 7,800 

13,200 

6,600 

17, 100 

10,500 

$55,200 

19,500 

$74,700 

Using data from a most recent (1980) survey at Kaulana, the conmercial fishing 
fleet operation from Kaulana currently averages 1,481 fishing trips per year 
with an average catch per trip of 361 pounds and average value per pound of 
$1.20. The average net income computed per trip is $377 as shown on Table 
F-2. With the proposed project, an increase in the fish catch and hence 
increase in net income can be expected as a result of: 

a. An increase in the average number of boats able to operate due to the 
decrease in damages resulting in less "downtime. 11 

b. An increase in the number of trips due to improved conditions which 
would permit launching a greater percent of the time. 
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TABLE F-2. AVERAGE NET INCOME PER TRIP, KAULANA FISHING FLE£T 

Average Catch Per Trip 

Average Value Per Pound 

Average Revenue Per Trip 

Average Cost Per Trip 

Average Net Income Per Trip 

"'361 lbs 

= $1.20 

= 361 lbs x il.20 = $433 

= $56 

= $433 - 56 = $377 

Although the fleet is comprised of 23 equivalent boats, the average equivalent 
number of boats operational at any time is less than 23, since damaged boats 
are inoperative during repair . A survey of fisherman using the ramp has 
reported that during the past years 55 percent of the boats received damages 
each year. This computes to an equivalent 12.6 boats (23 x 55% = 12.6) 
dama~ed per year. It took an average of 1/2 month for the repair of each boat 
damaged. With the proposed improvement this downtime will be reduced so that 
the effective size of the operational fleet will be greater, resulting in an 
i~crease in trips, fish catch, and net income • .. . 
The downtime experienced for the .Kaulana fishing fleet is equal to one 
equfvalent boat out of 23 boats being inoperative for 6 .3 months per year •. 
(23 x 55% x 1/2 mo= 6.3 mos.) Wi th the project, this downtime factor will 
decrease by an estimated 5/40 (based on the assumption discussed in 
connection with damage reduction benefits). The effect on the equivalent size 
of the operational fleet is as follows: 

a. Avera9e equivalent boats operating per year without project 
[23 - (6 . 3/12)J = 22.47 boats. 

b. Average equivalent boats operating per year with project 
[23 - (6.3/12 x 15/40)] = 22.80 boats. 

An engineering analysis of Kaulana navigation conditions has shown that 
launching is now possible about 60 percent of the time, and that project 
protection would result in an icrease to 85 percent. If the number of trips 
made per year per boat were proportional to this factor, the indicated 
increase in trips per year would be about 42 percent (85/60 = 1.42). Contacts 
with fishermen using the launch ramp have indicated that conditions permit 
launching 50.4 percent of the year. With the project the ramp would be usable 
85 percent of the time, indicating an increase in trips per year of about 69 
percent (85/50.4 = 1.69). 

Analysis of physical conditions at Kaulana suggest that an increase in boat 
trips per year of between 42 percent and 69 percent is possible and 
reasonable. The lower estimate of 42 percent, which relies on available 
climatological data is used in the benefit computations. 
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The benefits resulting from an increase in the number of trips per year due to 
improved navigability and launching conditions, and to the increase in the 
number of boats in operating condition is calculated below. This benefit is 
the increase in net income based on an increased fish catch. 

Net income without project: 

(1,481 trips/yr) ($377/trips} = $558,000 per year 

Net income with project: 

(1,481 trips/yr) (85%/60%) (22.80/22.47) ($377/trip) = $802,000 per year 

Average annual increased fish catch benefit: 

$802,000 - 558,000 = $244,000 

Not included in the above downtime is time lost while waiting for wave condi
tions to improve to either launch or retrieve boats. A time-loss incident was 
recorded (Table F-3) when it required 1-hour and 10-minutes to launch one boat 
and retrieve four boats from sea. Assuming 2 to 5 minutes as an average time 
per movement on the ramp under ideal condition, the entire procedure could 
have been accomplished in 25 minutes (5 boats x 5 min= 25 min). Fishermen at 
Kaulana stated that an average waiting period of 1/2 to 1 hour outside the bay 
for wave action to subside so that channel conditions are safe to enter is a 
normal occurrence. 

TABLE f-3. TIME LOSS INCIDENT 

Period Incident 

12:55 p.m. 

13:07 p.m. 
13:09 p.m. 

13:40 p.m. 

13:41 p.m. 

13:46 p.m. 
13:50 p.m. 

13:53 p.m. 

13:56 p.m. 
14:05 p.m. 

2 boats entered bay for retrieval. 
2 boats arrived outside bay; waiting. 

1st boat brought on land. 
2d boat brought on land. 
3d boat waiting outside came in bay. 

3d boat cannot land on ramp and returned to sea outside of 
bay; began waiting. 

4th boat came in to bay. 

4th boat brought on land. (A fortuitous minute.) 
One boat entering ramp to go into water, having a hard time 

going in the water. 
Boat off trailer and into water and out into ocean. 

3d boat returned to bay. 
3d boat brought on land. 
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ENHANCED SAFETY 

In addition to the economic returns resulting from improved conditions as 
described above, unquantifiable benefits would result from a greater degree of 
safety. Numerous injuries have been incurred with use of the existing 
launching facility, as indicated below. Information was obtained from inter
views covering a 12-mon~h period. 

a. Smashed toe from trailer bouncing on ramp from wave action. 

b. Smashed finger and hand from boat bouncing on trailer during launch 
and retrieval of boat. 

c. Cut hand and sprained muscle while holding guideline (rope) that 
stretch from ramp to channel entrance to keep boat from drifting into the 
rocky coast. · 

d. Cut feet and gash on head from fall due to rough wave action during 
retrieval. 

As a direct result of incidents like these, expenses are incurred in the form 
of medical costs and potential income foregone because of a missed trip. 
Improved launching condition would largely eliminate such occurrences and 
could possibly prevent a fatal accident. · 

SUMMARY OF BENEFITS 

The estimated average annual benefits which would result from the proposed 
plan of improvement are sulTITlarized in Table F-4. 

TABLE F-4 . SUMMARY OF AVERAGE ANNUAL BENEFITS 

Reduction of damage $46,600 

Increased fish catch 244,000 

Reduction of loss time and catch from 
waiting outside of bay 

Enhanced safety 

TOTAL 

F-5 

not computed 

not quantified 

$290,600 




