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In addressing your concerns about whales and dolphins, I would refer you to our responses to the
letters from DLNR Division of Aquatic Resources, the Hawaii Islands Humpback Whale National
Marine Sanctuary, and Jan Ostman-Lind. We believe that our location, our taut mooring array, and
the taut mesh used in the submersible cages will all prevent any significant negative interaction

between our project and the dolphins or humpback whales.

Please also note that the $1.5 million grant that we have received from the Advanced Technology
Program, (part of the Federal Department of Commerce), is not for development of our commercial
projects, but is intended solely for the research and development of innovative new larval feed
systems, to improve our capacity to produce marine fish in the hatchery. It would be illegal for us to
use this grant for the purposes of conducting an EIS. To claim that we should do this perhaps
reflects your misunderstanding of the goals, regulations and frameworks for Federal funding for

aquaculture, and science in general.

So far, from our ATP research, our company has been able to produce flame angelfish, mahimahi,
kahala, golden trevally and opakapaka in the hatchery. For several of these species, it is the first
time ever that they have been produced in the hatchery, or in any significant numbers. We hope that
further research, fuelled by the open ocean fish farming potential, will allow us to rear more species,
and develop a stock enhancement program for many presently-overfished species. Improved
management of wild fish stocks must also happen, but many of these populations will take 30 or 40
years to fully recover. The only alternative is truly sustainable open ocean aquaculture.

We believe that an EIS is unnecessary, as there is no credible evidence of any significant

environmental impact from our proposed project. To insist on an EIS would be to ignore the
research and development and ongoing monitoring that has taken place at the fish farm site off Ewa
Beach, in Oahu. This monitoring data, summarized and presented by Professor Emeritus Chuck
Helsely in Hawaii Fishing News® March issue, provided detailed information on the lack of any
significant environmental impact from these cages. Indeed, most of the time they could not even

detect any of the fish farm effluent!

Furthermore, an EIS would be an onerous requirement on a small Kona company that is trying to
develop locally-owned and —operated diversified aquaculture. If you are to insist on EIS’s for all
open ocean fish farming, then you will most surely exclude local companies from participation, and
will instead limit entry to the very same multinationals and offshore investor groups that you

complain about dominating aquaculture elsewhere.

We believe that local companies can do this well, and we believe that, with adequate monitoring,
they should be given the opportunity to try.

Finally, in response to your email message to “Debbie” (dated May 27%, 2003), it is our
understanding that the normal CDUA procedure is for the applicant to respond directly to comments
made on the draft Environmental Assessment. Your comments allow us to improve our proposal, so
that it is more acceptable to the community, and to the environment. We hope we have done that.

Aloha, shcerelg%%

Neil Anthony Sims
Vice-President / Research Director
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Sign-up Sheet record of Testifiers at Public Hearing, May 27,2003

Name Affiliation Phone/email
Virginia Enos Cates International, Inc 262 0267
Jan Ostman-Lind Concerned citizen 883 1178
John R. Cates Cates International, Inc 479 7104
John P. Craven Private citizen 386 9370
Noreen Parks Private citizen nmparks@nasw.org
Doug Robbins Private citizen 322 2146
Michael Wilder Private citizen 962 9747
Syd Kraul Private citizen 3251761
David Holzman Sierra Club 327 93135
Curtis Tyler County Council District 8 327 3666
Annie Knight 322 9555
David Knight 322 9555
Hank Fergerstrom Na Koa o Pu’u Kohola Heiau | 965 6184
Keoni Chong 982 7298
Maria Haws University of Hawaii Hilo 933 0707
Shane Rohan Citizen

Russ Roy Williams Marketing talk

Terry Jack’s Diving Locker

Bill Walsh DLNR

Following pages are (a) sheet of calculations submitted at the public hearing by Jan Ostman-
Lind, and (b) hand-written notes submitted by Hank Fergerstrom to project proponents at the

public hearing.




1nm 6076.1 feet
1.27 nm 7716.7 feet scale
138 mm 56 ft/mm

Figure 5 Measurements

Scale of Map

Distance

SE Corner of 9 acre
central area to

Distance Unualoha Pt. - Keahole Pt. Indicated Dolphin
(1 NM = 6,000 feet) Resting Area
T3 mm L2/ NM _ 7716.6 feet 1852m 35 mm
56 ft/mm 1957  Feet
597 meters
300 Proportion
Population Estimates
Ostman 2334 0.13
Norris 960 031

04 ved 612V)o?



BERESIE m e d3E e b\
faie i S L RN
; | FAAFEN 24T IR YIS Sominsid) N
il — - -+ TETTY dioil g_asen OL Mitvons aly Wy
] i R N m— TN
. _— e ~ --1 e T 77 %I%ws_
S S 4+ — ‘-iq%.%k\&& Ry WL
R S R | .“_ sy, “W\ESI% Ul /O 10|
- oo T M_ AT BT SO gl Ay oLl L _
e - 1 9F - wwws mwg=rans ol alimnon. ]
oo ver ) P0G DS BOW AL i) T T L0) PRUHSVE T H v )Ty K
S e gy sY any SATI oo ‘@od SSOKE T P . 200N
TR hos i THUOTE QTR S T I WOy, _ NLCTISY G~ |
LSV O Uinava T T TR ‘ wﬁa IO gy S0 pied | roivug A
et finin o yrmIreT I K0 0L S5V
9 701705 790 i i
7HFTOIER_ TR TS FSH koW | wm {0 LAy TR WU WA
\NW%W a@|§~wg~ M.t&&%& g@&\wb\r S'- - ¥ ) || Q.h i.wln.\.“\ st/ NMG\\.M-N,\Q S\$~ ?.\:\_\_\S_.\: 1..--:1.m
22 N Yy (SwiLyyniay) W 015 [ arsad K 5 o e 7yt -
Gf1-Loro's1d Ut dayo - I _ . T |
 sweo 4514 nisrontd| T T L8 0 () s mowes| u@
...... I i
= mow Ond hil a1 d #$0S %&wa g.i_ ﬁ%ﬂ _
_\vm\\%% X0 OIS 08 w%w L . STy T
) JG) M9 Yo wory  Bwod i : \.w w V\ Ve )
5By 0o i LI R A = ! s e [
) i | W Enﬁ Sovalds uzawovmw@aaiu?&a 9C- Y44 wnad
, t 1 1 - 1 1 1t A me ome oam
! 12 1 1z 1D D oz oo omomm E (S D oM W SR
UOO T
ity ESHZ.H O%HGWHU AS RECEIVED “




-

ey —
Laer Gt e W ..-.-rm

APPENDIX X : DRAFF RESOLUTION SUBMITTED TO THE U.S. SENATE BY
SENATOR AKAKA, to strengthen and promote the national policy
on aquaculture.
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IN THE SENATE OF THE UNITED STATES

Mr. AKAKA submitted the following resolution; which was referred to the Com-
mittee on

RESOLUTION

To express the sense of the Senate that the Federal Govern-
ment should actively pursue a unified approach to
strengthen and promote the national policy on aqua-

culture.

Whereas the Food and Agriculture Organization of the
United Nations determined that aquaculture is the fast-
est growing food sector that provides animal protein for
citizens of the world;

Whereas global aquacultural production (including the pro-
duction of aquatic plants) has increased at an average
rate of 9.2 percent per year since 1970, compared with
only 1.4 percent for capture fisheries and 2.8 percent for
terrestrial-farmed meat production systems;

Whereas freshwater aquacultural production inereased from
15,900,000 metric tons in 1996 to 22,600,000 metric

May 12, 2003 {4:48 p.m.)
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tons in 2001, marire aquacultural production increased
from 10,800,000 metric tons in 1996 to 15,200,000 met-
ric tons in 2001, and total aquacultural production in-
creased from 26,700,000 metric tons in 1996 to
37,800,000 metrie tons in 2001;

Whereas economic modeling predicts that global annual con-

sumption of fish and shellfish per person will increase
over time, from about 16 kilograms today to between 19
and 21 laolograms in 2030, due to increased health con-
sciousness and the stronger demand for seafood products;

Whereas the United States imports more than 60 percent of

its seafood products, resulting in an annual seafood trade
deficit in excess of $7,000,000,000; and

Whereas section 7109 of the Farm Security and Rural In-

1
2
3
4
5
6
7

vestment Act of 2002 (Public Law 107-171; 116 Stat.
436) reanthorized the National Aquaculture Act of 1980
(16 U.S.C. 2801 et seq.) until 2007, but did not ade-
quately address emerging national issues such as offshore
aquaculture development, water quality concerns, invasive
species impacts, and a coordinated siting, permitting, and
licensing process: Now, therefore, be it

FResolved, That the Senate calls on the Federal Gov-
ernment to actively pursue a unified approach to strength-
en and promote the national policy on aquaculture, includ-
ing as priorities—

(1) ensuring the sustainable development of
production where aquaculture is economically viable,

environmentally feasible, and culturally aceeptable;

May 12, 2003 (4:48 p.m.)
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(2) analyzing the supply and demand for do-
mestic and exported aquacultural products to enable
the United States to compete In the global market-
place;

(3) increasing the availability of new technical
and scientific information that supports aquaculture
development;

(4) with regard to marine aquaculture, pro-
viding encouragement and identification of marine
zones favorable to aquaculture that take into consid-

eration desired enviropmental conditions and poten-

tial use conflicts; and
(5) establishing & goal of a 5-fold increase in
United States aquacultiral production by 2025.
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(2) analyzing the supply and demand for do-
mestie and exported aquacultural products to enable
the United States to compete in the global market-
place;

(3) increasing the availability of new technical
and scientifiec information that supports aquaculture
development;

(4) with regard to marine aquaculture, pro-
viding enconragement and identification of marine
zones favorable to aquaculture that take into consid-
eration desired environmental conditions and poten-
tial use conflicts; and

(5) establishing a goal of a 5-fold increase in
United States aquacultural production by 2025.
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NOTICE OF ADDENDA

All alternations or additions to text of the original Draft Environmental Assessment are flagged
within the text of this document using ifalic font; and background shading.

This Final Environmental Assessment incorporates several significant changes to the original
plan, as presented in the Draft Environmental Assessment. KBWF now proposes the following :

1. To make all of the six main grow-out cages submersible Sea Stations™, rather than a
mixed array of surface and submersible cages. These cages will be submerged 20 — 30
feet beneath the surface for most of the time, and will only be raised to at or near the
surface for fish transfers or cage cleaning. We will request permission for only two small
surface cages (Jess than 50 ft diameter), which will be used for nursery rearing and for
harvesting of fish from the submersible cages.

2. To request only that our lease area to be designated as no anchoring, no SCUBA-diving,
no swimming, and slow low-wake speed by boats, rather than for exclusive use. KBWF
trusts that Kona’s fishermen and divers will respect the fish cages and the fish as private
property. If problems of pilfering, vandalism, or reckless endangerment of property,
health or safety are encountered, KBWF may need to go back to the Land Board for
redefinition of our lease exclusivity status. The company believes, however, that this will

not be necessary.

3. To move our project a further 600 R, directly to the west (offshore). This now puts our
project in water between 200 ft and 220 ft deep, around 2,600 ft from the shoreline.

4. To increase the lease area to be expanded to around 90 acres (from 81 acres).

A separate Management Plan has also been prepared as part of this CDUA Application. This
Management Plan provides more specific descriptions of the farm structures, and more detailed
information on the proposed farm deployment and operations. In the interests of providing the
best available information to the public for review of this proposal, a copy of this Management
Plan has been appended to this Final Environmental Assessment. Please refer to Appendix VI.

This Appendix VI should be referred to when considering Section 4. Project Description, particularly
subsection 4.1 Technical and Operational Characteristics.
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Figure 2 : Proposed offshore fish farm site and primary fishing areas Following page 16
The site is well inside of both the 100 fathom (200 m) trolling ledge along the “grounds”
offshore of Keahole Point, and the 40 fathom (80 m) ono lane. Reef fishing and ‘opelu
ko’a are found well inshore of the proposed site, along the edge of the reef, in waters up
to 120 feet deep (40 m). Fishing grounds for ‘opelu at night are usually deeper than 40

fathoms (80 m).
Figure 3 : Typical net pen anchoring arrays Following page 16

Figure 3 (a) : Sea Station Submersible cage systems. The farm will use an array of six
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reduced wear-and-tear on equipment, and less stress on the fish. Net pens will be
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Figure 3 (b) : Polar Circle floating cage system, . . .
Two small surface cages will be needed for nursery rearing and for harvesting from the
submersible ‘cages: These will be less than 50 feet in diameter. This figure shows a

typical surface net pen array.
Figure 4 : Location of benthic and fish surveys Following page 28

A comprehensive survey of marine biota was conducted on the reef directly adjacent to
the proposed farm lease area, just south of Unualoha Point.

Figure 5 : Movements of spinner dolphins Following page 39
The migration by spinner dolphins (Stenella longirostris) through the area suggests that
the farm will not interfere in any significant manner with the animals' movements. 4s the
Jarm has now been relocated a further 600 Jt to the west (offshore), resting dolphins will
now no longer have any overlap, even with the unoccupied SE corner of the lease area
(Jan Ostman-Lind, pers. comm,). Resting dolphins will not come within 600 ft of mooring
lines or anchors, and will be at least 1,200 ft from the net cages under the present farm
mooring design.
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EXECUTIVE SUMMARY

Kona Blue Water Farms (KBWF; a division of Black Pearls, Inc.) is applying for an ocean lease
over a portion of the offshore waters adjacent to the Natural Energy Laboratory of Hawaii
Authority and the Keahole-Kona International Airport under Chapter 190 D, Hawaii Revised
Statutes (HRS), as amended, to establish and operate an open ocean fish farm. This
Environmental Assessment (EA) assesses the present environment and current human activities
in the proposed fish farm area. It reviews alternative actions, and recommends the project
proceed because of the relatively minor impacts of the project, and the economic and

environmental benefits to be gained.

The EA assesses the potential impacts of the fish farm, and describes means for reducing or
mitigating these impacts. Given the depth of water, the bare sand substrate beneath the farm, the
high rate of water exchange through the area, and the distance to any nearby reef areas, the farm
will result in little detriment to water quality or benthic ecosystems.
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The issuance of a lease for an offshore deep water farm will have little impact on public
activities in the area. The depth of water is well beyond the limits of normal recreational diving.
Almost all present diving and reef-fishing activities are confined to the reef shelf, almost 2,000
feet inshore from the cages at the center of the lease area. Most present offshore fishing activity
is centered along the 100 fathom drop-off, along the south-western edge of the shelf, almost 1
nautical mile to the south-west of the cages. There is no significant bottom relief in the area, and
most of the substrate is medium to coarse sand.

is reqiiested oitside of iricters; However, for safety and liability réasons, anchoring,
SCUBA-diving, snorkeling.or swimming by the public will be precluded in the ledse area. . .’ ;.

shand traverse.

The fish farm will cultivate a range of local Hawaiian species, including kahala (Seriola
dumerili), mahimahi (Coryphaena hippurus), and possibly opakapaka (Pristipomoides
filamentosus), ehu (Etelis carbunculus), onaga (E. coruscans), hapu'upu’u (Epinephelus
quernus), and giant grouper (E. lanceolatus). Many of these species have been severely
overfished in the past, and their stocks are in need of rehabilitation. Culture of these species
offers the only viable alternative to continuing declines in wild populations and reduced landings
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by the fishery, as well as providing alternative employment opportunities for commercial

fishermen.

A table is presented below summarizing the salient issues for open ocean fish farming in Hawaii,
based on public comments from KBWF’s meetings with the community, and responses to other
fish farming proposals in Hawaii. The determination for each issue, and relevant page in this
document, is also presented in this listing of preliminary consultation concerns.

ISSUE OR ANALYSIS, DETERMINATION, PAGE
CONCERN RAISED MONITORING AND MITIGATION NO.
BY PUBLIC
Deterioration of | Strong currents in open ocean provides rapid dilution. Data from
water quality Oahu cages show barely measurable impacts 30 m from cage. | 34
downcurrent of farm | Ongoing monitoring is required under Federal law.
Accumulation of fish | Fish feces are mostly liquid. The small proportion of particulates
feces under cage, or | and will be dispersed by the currents, and will not accumulate or | 34
on nearby reefs and | float on the water surface. The depth of water diminishes impact
beaches of settled solids on benthos. Ongoing monitoring is required.
Accumulation of | Careful farm management will reduce excess feed losses. Coarse
excess feed under | sand substrate and benthic detritivores will assimilate inputs. | 37
cage Data from Oahu cage study indicates minimal impact.
Offshore farm will | Only native species will be cultured in KBWF’s offshore cages.
negatively impact | All farm fish will be hatchery-reared, not wild-caught. Hatchery | 38
wild fish stocks broodstock will be rotated to maintain genetic diversity.
Dolphins will be Lease area is outside of daily path of spinner dolphin movement
disturbed by cages or | and resting. Entanglement can only occur in large, loose-mesh [ 38
entangled inmesh | nets or slack kines. All KBWF cage mesh will be small and taut;
all anchor lines will be kept taut.
Sharks will be Sharks may be attracted to farm by either food availability or
attracted to cage, | aggregative effects. If the former applies, then sharks will | 40
leading to attacks on | presumably be well-fed, and less likely than at present to attack
people and dolphins | dolphins or people. If the latter, then the farm may reduce shark
population in nearby areas, also reducing likelihood of attacks.
Fish farm conflicts | Lease area depth (200 220°) is shoreward of ono trolling lanes,
with fishing activity | yet too deep for reef fishing or spear fishing. No fishing for | 43,
Kona crab and laenihi (nabeta) because of strong currents. No | 44
‘opelu ko’a are located in proposed farm lease area.
Fish farm conflicts | No apparent recreational use of this area. Dive boats and other
with other recreation | vessels may occasionally transit through site, but this passage | 43
will not be significantly impeded.
Supply of farmed | Demand for fish far outstrips supply. Hawaii bottomfish stocks
fish will reduce | already overfished. Most mahimahi or bottomfish consumed in| 18
prices paid to local | Hawaii is imported from overseas. Farmed fish will create new
fishermen markets by promoting product quality and consistency of supply.
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A finding of no significant impact (FONS]) is anticipated. Findings to support this determination
based on established “Significance Criteria” (Chapter 200, HAR) are :

(1) Involves an irrevocable commitment to loss or destruction of any natural or cultural

resource.
No. The offshore area contains no resources that would be significantly affected. The only
f ‘opelu around the traditional ko’as

potential cultural impact — possibly changing behavior o
— is not significant, and is not irrevocable.

(2) Curtails the range of beneficial uses of the environment:
No. There is little existing recreational or subsistence use of the proposed lease area.

(3) Conflicts with the State’s long-term environmental policies or goals and guidelines.

No. The project is one of the first tests of the amended ocean leasing law (Chapter 190 D
HRS), which was specifically crafted to allow a sustainable ocean-based commercial
aquaculture industry to develop in the State. The proposed project is consistent with the
environmental policies established under Chapter 344 HRS-

(4) Substantially affects the economic or social welfare of the community or state.
No. There will be economic benefits from increased employment and consistent supply of

high quality fish to restaurants and the public.

(5) Substantially affects public health. o )
No. Increases in the availability of fresh fish will likely bave some positive impact on public

health.

(6) Involves substantial secondary impacts such as population changes or effects on public
facilities.
No substantial secondary impacts will be involved.

(7) Involves a substantial degradation of environmental quality. . _
No. There will be no degradation of environmental quality associated with the project. There

will be negligible impacts on water quality and benthic fapna.
(8) Cumulatively has a considerable effect on the environment or involves a commitment
for larger actions.
No. Implementation of the proposed proj
and does not involve any commitment
entirety in the document.

ect will not cause any significant cumulative effects,
for larger actions. The project is described in its

d species or its habitat.
al detriment to a rare, threatened or
nk seals may all transit through

(9) Substantially affects a rare, threatened or endangere
No. The proposed project will not cause any substanti
endangered species or its habitat. Humpback whales and mo
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the farm area, but the cages will not represent a significant barrier to movement of marine
mammals, and there is negligible risk of entanglement in the taut-line mesh and mooring

system.

(10) Detrimentally affects air or water quality or ambient noise levels.

No. Any noise generated will be insignificant compared with the nearby airport.

(11) Afiects or is likely to suffer damage by being located in an environmentally sensitive

area, o _
The open ocean site is over 200 jfee! (45m) deep, with strong currents and coarse sand

substrate. The farm will not impede movement or otherwise disturb the spinner dolphins that
rest in the shallow waters of nearby Makako Bay. The nearest coral reef downcurrent from
the farm is either Keahole Point (1 mile away under a S-setting current) or the reef at
Mahaiula Bay (3 miles downstream under a N-setting current).

(12) Substantially affects scenic viewplanes or vistas.

No. The project will utilize submerged pens whenever possible, as these will provide better
security, safety, and reduced wear on gear. Two small surface net pens. (less than 50 fi in
d:ameter) will be needed for early nursery culture, and for facilitating harvest from the
submersible cages, but these will not be a significant impact on the viewplane, given the
existing land use of the Kona International Airport and the ponds at the Natural Energy

Laboratory of Hawaii Authority.

(13) Requires substantial ecnergy consumption.

No. There will be insubstantial amounts of energy used to power the boats and equipment.




1. CONSULTATIONS AND STATUS OF PERMITS

This section outlines the regulatory issues and coordination associated with Kona Blue Water
Farms’ proposed open ocean fish farm project in the Unualoha Point area of the Kona Coast.
Regulatory issues include permits and concurrence with a number of Federal, State and County
regulations. Consultation has included scoping meetings with a range of state and federal
agencies, and the public. Kona Blue Water Farms will also use innovative application of the

internet, through the Black Pearls, Inc. web site (www.blackpearlsinc.com) to further the
information sharing process throughout the public review period of the project proposal.

1.1 PERMITS AND APPROVALS

Permitting procedures follow Chapter 190 D, HRS, as amended, and other relevant laws,
1.1.1 Federal
a, U.S. Department of the Army Permit

The Rivers and Harbors Act, Section 10, requires that a Department of the Army (DA) permit be
issued for any activity that obstructs or alters navigable waters of the U.S. This project will
require the deployment of cages and permanent moorings for the cages and boats. As such, a
Section 10 authorization will be required as part of the DA permit application.

The U.S. Army Corps of Engineers (ACOE) is responsible for administering and granting DA
permits. The criteria for issuance of a DA permit are similar to those for issuance of an EA. At
the discretion of the ACOE, the DA permit can be processed and issued concurrently with other

permits.

1.1.2 State
a, Conservation District Use Application

Chapter 183C HRS and HAR 13-5 pertain to obtaining permits for any use of lands in the
Conservation District. The Conservation District Use Application (CDUA) process is managed
by the Land Division of DLNR. A CDUA permit is required before a lease can be considered by

the BLNR.

b. National Pollutant Discharge Elimination System Permit

The State Department of Health Clean Water Branch (DOH-CWB) will require a National
Pollutant Discharge Elimination System (NPDES) Permit and Zone of Mixing Permit (ZOM)
under the Federal Clean Water Act, Section 402, HAR 11-55. This applies specifically to
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discharges of point sources of pollutants into surface waters of the U.S. All aquaculture projects
— including offshore cage cuiture — are considered point-sources.

¢. DOH Solid Waste Permit

The farm intends to sell all fish whole, and solid waste disposal will therefore be the
responsibility of the wholesaler or purchaser. If fish are cleaned, the DOH Office of Solid Waste
Management (OSWM) may require regulation of the disposal of waste fish material from the
harvested product. Solid waste regulations are detailed in HAR 11-58.1. Permit applications,
where necessary, will occur after the EA process is completed.

d. Special Management Areas and Shoreline Setback

Use of the area is not subject to County Special Management Area (SMA) permit requirements.
H Jetter-from Chris Yuen, Rlanning Director for Hawaii County; confirms this (appended).

e. Aquaculture License

An Aquaculture License is required for commercial culture of a State regulated species under
Chapter 187A-3.5 HRS and Sections 13-74-43 and 13-74-44 HAR. The DLNR Division of
Aquatic Resources and DOA ADP are the co-ordinating agencies. While fishing for the high-
value bottomfish species is regulated by the State, the fish themselves are not protected.
Therefore, an Aquaculture License will probably not be required at this time.

1.2 AGENCIES, CITIZEN GROUPS AND INDIVIDUALS CONSULTED

1.2.1 Meetings and commumgg consultations

i q ; ] nd by or "ny delwe;'ed
ar a publzc earing. ‘heId__a Ithe NELM conference room. in Kona_ on May27”’ 2003 Commenr
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The State Aquaculture Development Program (ADP: under the Department of Agricuiture) has
acted as liaison and principal contact for KBWF during review of the legislation, consideration
of the project concept, initial meetings and drafting of the EA. KBWF and ADP have had regular
contact on numerous issues and questions over the last five years, and these contacts are

therefore not itemized below.

A series of meetings were held during the development of the project proposal process, with
ADP acting in a facilitatory role. A meeting was held with officials from ADP, NMFS, ACOE,
Coast Guard, Department of Health (DOH), DLNR-DBOR, and DLNR Land Division on July
12" 2001. Subsequent follow-up meetings were held with DLNR Aquatic Resources officials on

2/8/01.

KBWF provided a press release on August 3 2001, to various Hawaiian media outlets. West
Hawaii Today published a front page article, that specifically requested for interested parties to
contact KBWF for more information.

A series of informational meetings were held during the development of the EA, to provide for
community consultation. A meeting was held with the Keahole Point Tenant’s Association
(KPTA) on 7/6/01, to outline the project proposal. A formal presentation was made to the West
Hawaii Fisheries Management Council on 9/19/01. A public meeting was held at the Big Island
Game Fishing Club, on 10/3/01.

Ajter Siibrission of the draft Environmental Assessment, and during the public review period,
preseniations were.also made. to Hawaii-County Committee on Human Services and Economic

Development (2/19/03), and the NELHA Board (1/21/03.and 2/18/03)). Further discussions were
also Feld with the KPTA o 2/7/03, and a presentation was made 10 the Sierra Club, Moku Loa
Chapter, on 2/7/03. We subsequently miet sevéral times with a represenictive of the Sierra Club.

A community informational meeting was held at the NELHA conference room on 4/10/02, with
over 60 invited participants. A series of subsequent invited meetings were held to address
specific concerns that had been raised at this larger meeting. A follow-up “Core Group Meeting”
was held to discuss specific community concerns on 4/23/02. A meeting was held with kupuna,
cultural representatives and other interested fisheries advocates on 5/21/02. Abridged transcripts
from these community meetings are available at BPI's website (www.blackpearlsinc.com). Two
meetings were also held with community members in the adjacent Kala’oa area (the Greater
Kala'oa Community Development Association, 3/6/03), and the Palisades Estates Subdivision
(Palisades Estates Subdivision Homeowners Association (5/14/03).



KBWF officials met with Naomi Macintosh and Liz Russell from the Hawaiian Islands
Humpback Whale National Marine Sanctuary on 10/19/01 to discuss the project. A KBWF
representative (NAS) subsequently made a formal presentation to the Humpback Whale
Sanctuary Scientific Advisory Committee on 12/12/01. KBWEF principals (NAS and DJS) also

‘ ‘*_'ipqted in.a conference phone call with David Matnla and Jeffrey Walters, of the Hawaii
Islands Humpback Whale National Marine. Sanctuary Scientific Advisory Committe on 6/2/03.
KBWF has also discussed potential marine mammal-fish farm interactions by phone with a
number of NOAA/NMFS authorities, including Greg Silber, Gene Nitta, and Tom Swenarton. A
meeting was held at NELHA conference room on 5/17/02, with individuals with particular
interest in the marine mammal issues. An abridged transcript from this meeting is also available

at BPI’s website (www.blackpearlsinc.com).

KBWF met with Nancy Murphy, State Boating and Ocean Recreation, Hawaii District Manager,
on 3/19/02, and again on 3/27/02, to discuss the logistical requirements for loading feed and
unloading fish in Honokohau, and for boat storage.

KBWF met with the Office of Hawaiian Affairs Lands Committee on 9/26/02, and provided a
description of the project, and an overview of areas of community concern. Subsequent{y, KBWF
principals met with OHA's Kona office manager, “Ruby MacDonald (4/22/03). KBWF also met
with Depanment of Health Clean Water Branch officials on 9/26/02 to discuss the requirements

of a NPDES permit, and the application process.

In the interests of better understanding and addressing the community’s concerns about offshore
fish farming, KBWF also attended a community informational meeting on 8/13/02 for the Ahi
Nui Tuna Farming Company’s proposal for an offshore tuna farm north of Kawaihae Harbor,
and a subsequent public hearing on Ahi Nui’s proposal on 10/7/02. Further, KBWF also attended
a UH SeaGrant-sponsored ReefTalk by Prof. Charles Helsely and Randy Cates, at Waimea, on

10/8/02.

KBWF has presented detailed descriptions of the project to various individuals, community
groups and native Hawaiian organizations, with extensive question and answer sessions. Project
outlines were presented to :

e Curtis Tyler III, North Kona County Councilmember (meeting on 6/5/01, with follow-up

phone conversations on 1/11/02 and 5/6/02),

Representative Cindi Evans (visited KBWF hatchery on 4/7/03 to discuss project)

Edith Kanaka’ole Foundation (Kekuhi Kanahele-Frias, phone conversation 1/5/02, follow-up
mailing of project information package 1/9/02),

e Queen Lili'uokalani Children’s Center (Michael Ikeda, phone call, 1/5/02, follow-up mailing
of project information package 1/9/02),

e Office of Hawaiian Affairs (Colin Kippen, 12/19/01 — email, follow-up mailing and phone
call on 12/22/01; Ruby McDonald, meeting 10/10/01 and follow-up phone calls and
mailings; and Donald Cataluna, chairman of the OHA Lands Committee, letter 4/30/02,
and follow-up phone calls)

¢ Kona Rotary Club (presentation to a club luncheon on October 25", 2001)
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Kona-Kohala Chamber of Commerce (presentation on 5/15/02, with letter of support from
Ron Aronson, President, 6/4/02 — Appendix 5)

Royal Order of Kamehameha (informational package mailed to Mahealani Pai, Kaka o Lelo,
5/14/02, and informational meeting on May 28", 2002)

e Kona Reefers Dive Club (presentation to club meeting on 4/15/2002)

Letters and informational packages were also mailed to political representatives from the
affected district.

Table 1 presents a listing of agencies and organizations consulted during development of the
project concept and the EA.



TABLE 1 : AGENCIES AND ORGANIZATIONS CONSULTED

Agencies and Organizations Consulted Date
Federal Agencies
National Marine Fisheries Service 7/12/01
Army Corps of Engineers 7/12/01
Coast Guard 7/12/01
Hawaiian Islands Humpback Whale National Maring Sanctuary 10/19/01, 12/12/01
State Agencies
DLNR, Aquatic Resources 8/2/01
DLNR, Land Division 7/12/01
DLNR, Boating and Ocean Recreation 7/12/01, 3/19/02, 3/27/02
DOH 7/12/01, 9/26/02
OHA 9/26/02
City and County Agencies
None applicable
Community and Native Hawaiian Groups
Royal Order of Kamehameha 5/28/01
Keahole Point Tenants’ Association 7/6/01
West Hawaii Fisheries Management Council 9/19/01
Kona Reefers Dive Club 4/19/02
Public meeting with fishing interests 1/3/01
at Big Island Game Fishing Clubhouse
Public meeting with cultural and shoreline 4/10/01*
conservation interests at NELHA
Special Core Group meeting to review 4/23/01*
cultural and community interactions and potential benefits
Marine mammal group 5/17/01*
Kekaha kupuna to review cultural interaction 5/21/01*
Kona Rotary Club 10/25/01
Kona-Kohala Chamber of Commerce 5/15/02

* = Abridged transcripts from these meetings are

( www.blackpearlsinc.com).

qvailable at BPI’s website



1.2.2 Environmental Assessment and ongoing consultation via BPI’s web-site

Throughout the consultative process, KBWF has compiled a mailing fist (emails and other
contact information) of individuals and groups to facilitate an ongoing exchange of information.
To further encourage open sharing of the results of this Environmental Assessment, and to
continue to foster the consultative Jprocess with the public, Black Pearls, Inc. made a. capy Qf this
documenr available. through"thgzr- eb sufe (www blackpearisinc.com’ m a’ section under
“ Commerc:al Pra_]ects "and a ‘_,bsectron undér “Kona Blue Water Farms"). Thzs also included
notes and transcripts from various pubhc meetings held durmg project consideration and
formulation of this EA. This represents, 10 our lmawledge the ﬁr.s't time that pro;ect propanenrs

in Hawaii have made a complete draft Environmental Assessment available through the web.




2. DETERMINATION

The proposed fish farm project in the open ocean area offshore from Unualoha Point, in Kona,
will not have any Significant effects in the context of Chapter 343 HRS and HAR 11-200-12,
Therefore a finding of no significant impact (FONSI) is anticipated.

A brief summary of findings to support this determination follows (Table 2). Chapter 200, HAR,
establish “Significance Criteria” to be used as a basis for identifying whether significant
environmental impacts will occur. These criteria are addressed in more detail below.

TABLE 2 : SIGNIFICANCE CRITERIA, FINDINGS AND ANTICIPATED
DETERMINATION FOR EACH CRITERION

Significance Criteria Does Project meet

_ Criterion?
1. Involves an irevocable commitment to loss or destruction of No
any natural or cultural resource.
2. Curtails the range of beneficial uses of the environment. No
3. Conflicts with the State’s long-term environmental policies or No
goals and guidelines.
4. Substantially affects the economic or social welfare of the No
community or state: _
5. Substantially affects public health. No
6. Involves substantial secondary impacts such as population No
changes or effects on public facilities.
7. Involves a subsantial degradation of environmental quality. No
8. Is individually limited, but cumulatively has a considerable No
effect on the environment or involves a commitment for larger
actions. -
9. Substantially affects a rare, threatened or endangered species or No
its habitat. .
10. Detrimentally affects air or water quality or ambient noise No
levels.
11. Affects or is likely to suffer damage by being located in an No
environmentally sepSitive area.
12. Substantially affects scenic viewplanes or vistas. No
13. Requires substantial energy consumption No

Significant environmental impacts are deemed to occur if any of the following hold true :
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(14) Involves an irrevocable commitment to loss or destruction of any natural or cultural

resource.
There will not be an irrevocable commitment to loss or destruction of any natural or cultural

resource. The offShore area contains no resources that would be significantly affected. The
only potential cultural impact — possibly changing behavior of ‘opelu around the traditional
ko’as — is not significant, and is not irrevocable.

(15)  Caurtails the range of beneficial uses of the environment.
Surveys indicate that the proposed action will not curtail the range of beneficial uses of the
environment (see Appendices I, II, Il and IV). There is little existing recreational or

subsistence use of the proposed lease area.

(16)  Conflicts with the State’s long-term environmental policies or goals and guidelines.
The project is-one of the first tests of the amended ocean leasing law (Chapter 190 D HRS),
which was specifically crafted to allow a sustainable ocean-based commercial aquaculture
industry to develop in the State. The proposed project is consistent with the environmental

policies established under Chapter 344 HRS.

(17)  Substantially affects the economic or social welfare of the community or state.
The project will not substantially affect the economic or social welfare of the community or
State. Private investment will be used to finance the project. There will be economic benefits
from increased employment and consistent supply of high quality fish to restaurants and the

public.

(18)  Substantially affects public health.
The project will not substantially affect public health. Increases in the availability of fresh

fish will likely have some positive impact on public health.

(19) Imvolves substantial secondary impacts such as population changes or effects on

public facilities.
No substantial secondary impacts will be involved.,

(20) Involves a substantial degradation of environmental quality.
There will be no degradation of environmental quality associated with the project. There will

be negligible impacts on water quality and benthic fauna.

(21) Cumulatively has a considerable effect on the environment or involves a

commitment for larger actions.
Implementation of the proposed project will not cause any significant cumulative effects, and

does not involve any commitment for larger actions. The project is described in its entirety in
the document.

(22)  Substantially affects a rare, threatened or endangered species or its habitat.
The proposed project will not cause any substantial detriment to a rare, threatened or
endangered species or its habitat. Humpback whales and monk seals may all transit through

9



the farm area, but the cages will not represent a significant barrier to movement of marine
mammals, and there is negligible risk of entanglement in the taut-line mooring system.

(23) Detrimentally affects air or water quality or ambient noise levels.
None of the emissions from the farm vessels or equipment are anticipated to have a
substantial effect on air or water quality. Any noise generated by the project, even during
construction phase, will be insignificant compared with the noise from the adjacent Kona
International Airport.

(24)  Affects or is likely to suffer damage by being located in an environmentally sensitive
area.
The open ocean site is over 200.feet (60m) deep, with strong currents and coarse sand
substrate. The farm will not impede movement or otherwise disturb the spinner dolphins that
rest in the shallow waters of nearby Makako Bay. The nearest coral reef downcurrent from
the farm is either Keahole Point (1 mile away under a S-setting current) or the reef at
Mahaiula Bay (3 miles downstream under a N-setting current).

(25) _ Substantially affects scenic viewplanes or vistas,
The ‘project.

safety, and reduced wear on gear. Only two small surface net pens (Tess than 50 fi diameter)

il ‘utilizg only submerged: grow-out pens, as these provide better securiy,

will bé needed for musery grovoil some stages or Jor harvesting. These surface riet pens will
vot e sighificant impact on the vievplane, given the existing land use of ihe Kona

Tnternational Airport and the ponds at the Natural Energy Laboratory of Hawaii Authority,

(26) Requires substantial energy consumption.
There will be insubstantial amounts of energy used to power the boats and equipment.
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3. THE RATIONALE FOR OPEN OCEAN FISH FARMING

3.1 THE ECONOMIC OPPORTUNITY

3.1.1 U.S. seafood imports and aquaculture production

The seafood component of the U.S. trade deficit currently runs at over US$7 billion annually,
and is increasing at around 12% p-a. (Seafood Market Analyst, 2001). While the demand for
seafood increases, capture fisheries around the world are collapsing ffom overfishing. In the
U.S,, closures or buyback schemes to reduce effort have effectively shut down once-productive
fisheries for Atlantic tunas and swordfish, the groundfish of Georges Bank and other Northeast
fisheries, Pacific Coast anchovies and albacore, and recently snapper fisheries along the whole
Pacific coast. Other environmental concerns for endangered species or marine mammals have
seen closures or limitations placed on fisheries for shrimp in the Gulf of Mexico, purse seining
for tuna in the Pacific, and most recently longlining for tuna in Hawaii and the U S, Pacific. U.S.
domestic fisheries production is currently sustained by massive harvests of poliock in the Bering
Sea — a former trash fish that is now used as a surimi component. For the first time ever, in 1999,
the U.S. imported more seafood than was caught by U.S. fishermen domestically,

Aquaculture offers the only viable solution to the growing demand for sustainable, healthy
sources of seafood for human consumption. Fish farming reduces exploitative pressure on
already-depleted wild stocks, supports the growth of coastal and rural industries, and yields a
product that is low in fat, and high in protein. Worldwide, aquaculture has grown at an average
annual rate of almost 10% since 1984 compared with 3% for livestock meat and 1.6% for capture
fisheries production. The annual contribution of aquaculture to total aquatic production increased
from 16% to 26% in six years (1990 - 1996). Finfish aquaculture worldwide is estimated to be
worth $4 billion annually. The total value of U.S. fish production from aquaculture is nearly
$600 million, yet almost all of this production is from freshwater (catfish) or anadromous

(freshwater spawning) species, such as salmon (Table 3),

TABLE 3 : FINFISH PRODUCTION IN THE U.S.A.: 1985 AND 1996
Value, in millions of dollars

1985 1996

Baitfish $51.3 $70.3
Catfish $138.9 $365.0

Salmon $5.5 $61.0

Striped bass NA $20.3
Tilapia NA $23.9
Trout $55.2 $57.0
Total ﬁSO.S $597.4
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Advancement of marine fish culture worldwide has, up to now, been limited by grow-out
technology that has kept most fish farm operations confined to inshore, protected areas. In
inshore coastal waters, fish farms face greater competition for space with other ocean user-
groups, water exchange rates are limited, and pollution and other environmental impacts are
more keenly felt. Inshore fish farm proposals often encounter legal and policy hurdles,
vociferous opposition, and stringent monitoring and reporting requirements.

In the last few years, there have been dramatic advances in the legal and engineering fields,
which have opened up the new fish farming frontier of offshore open ocean areas. Moving
offshore, into deeper water, with fewer public use conflicts or pollution impacts, has satisfied
most of the regulatory and public concerns about this type of fish farming. One of the keys to
opening open ocean aquaculture has been the new offshore net pen technology. These new cage
designs allow safe, cost-effective, and sustainable farming activities in the exposed offshore
environments. Hawaii's first commercial offshore fishcage began operation in May, 2001,
culturing the Pacific threadfin (Polvdactylus sexfilis, or moi) off Ewa Beach, in Oahu. This
operation currently harvests around 5,000 lbs per week of moi. There is great potential for
expanding this technology into other Hawaiian species.

3.1.2 The Hawaii_ market

Initially, Kona Blue Water Farms intends to culture kahala (amberjack or Seriola rivoliana)
and mahimahi (dorado or dolphinfish, Coryphaena hippurus). Kahala are closely related to the
much-esteemed Japanese yellow-tail (S. quinqueradiata), and offer great potential as an export
species. There may also be considerable demand for kahala in Hawaii, but this is yet to be tested
on a large scale, Local kahala have parasitic worms in the flesh, and have a reputation for being
ciguatoxic. KBWF believes that both of these market impediments will be overcome by using
hatchery-reared, farmed fish. KBWF currently holds broodstock of kahala in tanks at KBWF’s
facility at the Natural Energy Laboratory of Hawaii Authority (NELHA). These fish are now
spawning, and several batches of larvae have been successfully reared. Another private company
at NELHA has also been rearing kahala (also known by the Japanese name, “kampachi™), with
an eye towards providing fingerlings for grow-out in offshore net pens. (More details are
available in a front-page article from West Hawaii Today, dated October 2™ 2002. Refer to

www. westhawaiitoday.com, Archives).

The one previous attempt at commercial mahimahi culture in Hawaii was land-based, at
NELHA, This venture was able to demonstrate a strong demand for farm-raised product at the
high-end 'white cloth' restaurants in the Kona area,” but was unable to succeed financially due to
the high costs of water pumping and treatment. Net pen culture would not incur these costs.

Mahimahi is one of the most popular table fish in Hawaii, with local catch volumes around 1
million Ibs (500 tonnes) per annum. Imports of frozen mahimahi fillets to the U.S. total over 16
million Ibs (8,000 tonnes) annually (2001 data, NMFS), at prices varying between $3.00 - $4.40
per kg, contributing a total of $25 million to the U.S. seafood balance-of-trade deficit. Principal
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sources of supply are Taiwan, Ecuador and Costa Rica. Total market volume for mahimahi
worldwide is over 60 million Ibs (30,000 tonnes) per year.

KBWF is also committing considerable research and development resources to developing
hatchery culture and grow-out techniques for other native bottomfish species. The company has
recently been successful in rearing opakapaka (Pristipomoides filamentosus) larvae from eggs to
fingerlings at KBWF’s facility at NELHA. Over 100 opakapaka fingerlings resulted from this
experimental work. Together with two opakapaka fingerlings raised by UH scientists this
summer, these represent the first time that deep-water snappers have ever been reared in
captivity. (More details are available in a front-page article from West Hawaii Today, dated
September 4%, 2002. Refer to www.westhawaiitoday.com, Archives). KBWF hopes to
incorporate some of these species into its farming activities as the technology is deevleoped.

Total snapper imports into the U.S. totaled nearly 15 million Ibs (7,500 tonnes) in 2001, worth
over $50 million, Demand for bottomfish in Hawaii currently far exceeds supply. The
commercial catch has dropped dramatically in recent years, however, to less than half, at 740,000
Ibs (370 tonnes) in the year 2000. Over the last decade, new fisheries have developed in Tonga
and Fiji to supply Hawaii's growing bottomfish demand. In 1996, imported bottomfish accounted
for 41% of the Hawaiian market (NOAA Fishery Monitoring Economics Program); several fish
traders in Hawaii unofficially estimate that imports have now risen to over 50% of market
volume. The growing demand suggests that it is only a matter of time before these foreign
fisheries deplete their stocks, as well. Opakapaka from as far as Indonesia are now showing up in

Hawaii’s supermarkets.

Development of offshore aquaculture techniques for these species could take the pressure off
these locally overfished species, and could lead to stock enhancement or other conservation
efforts. Substitution of domestically-reared bottomfish for wild-caught imports could also help
reduce the seafood component of America's balance of payments deficit. By developing offshore
farming for these species, Hawaii could become more self-reliant in its food supply. Hawaiian-
grown products, from sustainable fish farm operations would have great market appeal
domestically, for local consumption, the visitor industry, and as export products.

3.2 THE ENVIRONMENTAL BENEFITS

The principal environmental benefits to be gained from this project will be in a reduction on
commercial fishing pressure on wild fish stocks, and the eventual development of the capacity
for reef restocking programs, to supplement recruitment to the reef. Mahimahi and kahala are not
good candidates for recruitment supplementation; mahimahi are pelagic, and wild kahala are
subject to ciguatera and parasites. However, the eventual goal for this project is to develop
hatchery culture, nursery and grow-out techniques for a range of species. The primary targets for
KBWF’s research are now the deep water snappers and groupers. These would be ideal

candidates for reef restocking.
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The decreasing catch volume and decreasing average size of fish caught in the bottomfish fishery
has caused considerable concern in Hawaii, in the Federal fisheries administration, and among
other U.S.-affiliated Pacific Islands countries. By 1996, only 20% of the onaga catch in the main
Hawaiian Islands (MHI) had previously spawned; similar declines were evident among other
species stocks. These species' biological characteristics make them vulnerable to recruitment
over-fishing; NOAA Fisheries staff estimate that an onaga attains maturity at about 4.1 years of
age, at a size of 66 cm. With Federal and State data indicating significant overfishing of these
slocks, increased regulation became imperative. In June, 1998 new legislation went into effect,
established limits on fishing gear, bag limits, registration of bottomfishing craft, and restricted
fishing areas (up to 20% of the bottomfish grounds was placed off limits) for the commercial and
recreational fishery. It is unknown how these regulations will effect the fish populations, or the
total catch, and it will be several years before any conclusions can be made. One thing is for
certain: the Hawaiian fishery cannot supply sufficient quantities to meet the growing demand for
these fish.

This one fish farm will not, by itself, lead to measurable benefits to Hawaii’s bottomfish stocks
in the short-term. However, two significant, long-term environmental benefits could be gained
from the development of offshore fish farming. Firstly, development of offshore fish farming
should, over time, reduce commercial fishing pressure on wild stocks. This should make more of
these fish available to recreational fishermen, and should allow an ecological balance to re-
establish itself over the fishing grounds. Secondly, increased commercial fish farming will result
in greater research funds — both public and private — for rearing of marine fish larvae. More
marine fish hatcheries might then become established in the islands, which will provide the
infrastructure and the technology to initiate large-scale stock re-establishment or recruitment

supplementation programs.

The community in Kona has expressed strong interest in the potential for ecological and public
benefit that could be derived from a project such as this. One member of the West Hawaii
Fisheries Council specifically asked whether KBWF would undertake a reef restocking program,
at the company’s expense, as a quid pro quo for obtaining the lease. Restocking programs are the
purview of DLNR and DAR. Once the technology for mass production of these fish is available,
and if the government agencies want to establish such programs, then KBWF would be very
interested in involvement in such collaborative efforts.

Further, the farm will pay a portion its gross revenues to the State, as lease payment. These
monies go into the Special Land and Development Fund for planning research and development
of the aquaculture industry, which is intended “for aquaculture purposes”, and administered by
the Land Board. It may be possible to direct some of these funds to projects in Kona for
restocking, marine education, or other marine conservation efforts. KBWF has held discussions
with the community along these lines, in an effort to obtain a consensus for how such
environmental benefits might be best returned to Kona (see below, Section 6.7 (b): Submerged

lands issues and the public trust).
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3.3 SITE SELECTION
3.3.1 Criteria

This site was selected for its suitability, based on the following primary criteria :

1. The site is in deep-water area, well-mixed oceanic environment that will naturally mitigate
environmental impacts and present less exposure to storm or wave damage.

2. There is little or no public use of this area. The farm site lies between the limits of normal
recreational SCUBA-diving (around 120 feet) and the normal depths for offshore trolling for
ono (wahoo, Acanthocybium solandri), in around 250 feet.

3. The site is afforded some measurze of protection from both Kona storms and the strong trade
winds. The proximity to shore also allows for a shore-based control and security facility,
which reduces the need for vessels on site.

4. There is ready access from Honokohau harbor, which provides support facilities such as
slips, ramps, fueling, and rentable office space.

5. The site is directly offshore from the Kona International Airport and NELHA, and as such
its use for commercial aquaculture js consistent with the adjacent land uses.

3.3.2 Minimal potential conflict with existing user groups

The fact that the site is in deep water, yet shoreward of the normal trolling areas, means that
there is almost no traditional or customary use of the area. There are few fish found in sand
bottoms at these depths, and large benthic organisms are scarce or absent. In KBWF’s extensive
discussions with community groups, no objections were voiced regarding the potential for
conflict with verified existing uses. The only comments on recreational use of the area were
several requests by divers for access to dive or spearfish in around the net pens. Although there
are no such activities at present, these divers presume that the net pens may aggregate larger

fishes, in the same way that a Fish Aggregation Device aggregates pelagic species,

There are no historical sites that would be directly impacted by the farm. Some concerns have
been expressed that the net pens may attract ‘opelu (Decapterus macarellus, or mackerel scad)
away from the traditional ‘opelu ko’a in the area. All available evidence suggests that these ko

present sometimes and not others, and do not appear to be either attracted or repelled by the cage
(see Section 5.2.6).
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4. PROJECT DESCRIPTION
4.1 TECHNICAL AND OPERATIONAL CHARACTERISTICS

4.1.1 Location and extent of the lease area

(Please refer also to Appendix VI : Management Plan, for more details).

Kona Blue Water Farms (a division of Black Pearls, Inc) is proposing to establish a fish farm in
the waters adjacent to the Natural Energy Laboratory of Hawaii Authority (NELHA) and the
Keahole-Kona International Airport (KIA). The proposed farm site lies south-west of Unualoha

Point. The site that Was originally proposed i the drafi Environmental Assessment lay a further
600 ft inshore, in waters of 150 — 200 ft deep. However, in response 10 several expressions of
concern from the public, and from experts from Hawaii Islands Humpback Whalé National

Marine. Sanctuary_Scientific Advisory Committee (David Mattila- and Jeffrey Walters, pers.

com.), We Have proposed to move the 'site 600 f1 1o the West, into waters between 200 ft and 220
ft-deep (Figures 1 and 2). This now puts our project in'water around 2,600 ft from the shoreline.
This modification is infended as a mitigative measure to further minimize the potential for
negative. interaction between the project and the humpback whales. It will also provide some
greater level of assurance of no negativé interaction between our project_and the spinner
dolphins .of Makako Bay, and the commercial dive groups that use the reef area around

Unualoha Point. . - ;'

To accommodate this greater depth, we will now need some wider area 1o spread our anchors,
‘and so e are asking for out ledse drea 10 be expanded to around 90 acres (from 81 acres). Most
of this area would contain the anchor lines, which will require a scope of around 4.1 (i.e. 480 to
680 ft in length, if the anchors are attached ai a point on the cages 30 ft beneath the surface): .

Although.an inner, area of around 9 acres was originally proposed as a. “central safety buffer
area”, -needing restricted access, modifications in the net cage array now remove this
requirement, Consequently, an exclusive lease is no longer’ sought. For liability and safety
reasons, However, no anchoring, SCUBA-diving, swimming: or fast transit through the lease

area can be permitied.

All six main cages used in the project will be submersible Sea Stations™, rather than a mixed
array of three surface and three submersible cages. These Sea Station™ cages will be
submerged 20 — 30 feet beneath the surface for most of the time, and will only be raised 1o at or
near the surface for fish transfers or cage cleaning. (Figure 3 a). Submersibie net pens offer
distinct operational and economic advantages, as the potential damage from storm surf or
hurricanes is greatly reduced, normal wear-and-tear on the cage and the moorings is minimized
by the dampening of the day-to-day wind and wave action at the surface, macroalgal biofouling
of the net surface is lower at depth because of the reduced availability of light, and security and

aesthetic concerns are alleviated.
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Figure 1: Proposed offshore farm lcasc site.

The proposed farm site lies south-west of Unualoha Point, in waters between 200~ 220 fi deep

. ANCHORLINES -

The cages will be over 2600 fi from the shoreline. The total area of water surface covered by the
proposed Farm Lease Area is approximately 36.5 hectares, or 90 acres. Most of this area would
contain the anchor lines (shown below as dotted lines), which require a scope of around 4:1 (480

to 680 ft long, if the anchors are attached at a point on the cages 25-30 /1 beneath the surface).




ub o
Ly

FOP CORNER -
FISHING GROUNDS

. h I

u "' .
MIDDLE GROUNDS .

u? 4

'
Aty b 10

558 ™ B v
100 FATHOM
TROLLING —=
LEDGE = "

12 N
Rk

40 FATHOM
BNO LANE T
\I

5

a42

Figure 2: Proposed offshore fish farm site and primary fishing areas

The site is well inside of both the 100 fathom (200 m) trolling ledge along the “grounds™
offshore of Keahole Point, and the 40 fathom (80 m) ono lane. Reef fishing and ‘opelu ko’a are
found well inshore of the proposed site, along the edge of the reef, in waters up to 120 feet deep
(40 m). Fishing grounds for ‘opelu at night are usually deeper than 40 fathoms (80 m).



Figure 3: Typical net pen anchoring arrays

Figures 3 (a) (1) (adjacent pace), and 3 (a) (ii) (following page) :

Sea Station Submersible cage systems.

The farm will use an’array. of $ix.submersible cages for all grow-out, Submersible net pens are
preferred because of reduced wear-and-tear on equipment, and less stress on the fish. Net pens
will be anchored into the soft substrate using anchors and concrete block weights, in an array
similar to that shown below. A series of buoys and weights would ensure that the anchor lines
are perpetually taut, to avoid entanglement by marine mammals.
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Figure 3: Typical net pen anchoring arrays (continued)

Figure 3 (b):

Polar Circle floating cage system.

surface net pen array.
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Two small surface cages (less than 50 ft in diameter) will still be needed for nursery rearing and
Jfor harvesting of fish from the submersible cages.

The net pens will be anchored into the soft substrate using anchors and/or concrete block
weights, in an array similar to that shown in Figure 3. A seres of buoys and weights would
ensure that the anchor lines are perpetually taut, to ensure that there is no risk of entanglement by
marine mammals, and to keep lines away from the surface, where they might become a hazard to
navigation. All components of the cage array will be engineered by the cage manufacturers to
withstand the worse storm and surf conditions that have been recorded for this site. KBWF and
the cage manufacturer also have strong commercial incentives to ensure that these structures will
not fail, and will employ a healthy degree of over-engineering.

Any emergent strictures on the farm will be marked with Class C navigation lights (amber or
yellow flashing, visible up to one nautical mile distant), as required by the Coast Guard (CWO
Wayne Wallace, in /itt,, 10/15/01).

4.1.2. Farm operations

(Please refer also to Appendix VI : Management Plan, for more details).
The farm will be serviced by a tender vessel (around 25 {388 ft length), which will serve as the
platform to support feeding, harvesting, and grading of the fish, and cleaning of the nets. This
vessel will run out of Honokohau Harbor, and will shuttle workers, supplies, and harvested
product back and forth between the harbor and the farm site. Heavy work, such as deployment of
cages and anchors, will be contracted out to commercial marine construction companies.

The daily activities on the farm will primarily consist of feeding and grading of the fish in the
pens. Fish will be harvested into ice-brine mixtures, to quickly and humanely kill the fish with a
minimum of damage. Fish will all be transported whole, in brine, to land-based wholesale
facilities or appropriately certified kitchens, for sale or other handling prior to shipping. No fish
processing will occur at sea during the harvests. Disposal of solid wastes will be the
responsibility of the wholesalers or other purchasers of the fish.

The site may be monitored continuously by electronic surveillance. The farm security network
may include passive submarine hydrophones, active sonar and other tracking devices, and radar
for monitoring nearby surface boat traffic. The Federal Aviation Authority and the State Airport
Authority in the Department of Transportation will review all security equipment, to ensure that
there is no conflict with airport operations.

Support activities will be based out of Honokohau, where property will be leased and improved
to accommodate containers for feed storage, a gear storage area, and closed workshop area,
restrooms and office. The farm work vessel will be powered by commercially-available outboard
or inboard-outboard motors. Boat designs will provide maximum utility combined with good
safety. Fuel supplies will be purchased as needed from the commercial fuel dock at Honokohau

Marina.
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4.2 ECONOMIC CHARACTERISTICS

4.2.1 Economic impacts of project operations

The farming operations will most directly impact the local economy through employment,
secondary support industries, and product availability. There will be direct employment of local
people to staff the hatchery and grow-out operations, and increased employment for supportive
industries. The farm will support other local businesses that will supply the wide variety of
materials necessary to build and maintain the operations. In addition, fish supplied by the farm
will stimulate economic activity in the restaurant trade, as well as the wholesale and retail fish

trade,

Given the fixed costs for hatchery and farm operation, the optimum commercial farm size for a
profitable offshore operation is approximately 790,000 lbs (360,000 kg) of mahimahi and/or
kahala per year. This represents approximately 80,000 fish of around 10 lbs (4.5 kg) harvested
each year, The standing stock at any one time would be around 180,000 Ibs (80,000 kg) for
mahimahi, Assuming a price per pound for fresh product of $3.50 (87.70/kg), total turnover for
the farm is around $2,770,000 per year. An array of at least 6 net pens will be needed to produce
this quantity of fish in continuous production, to satisfy market requirements.

The greatest single operational cost for the farm is the labor. Labor and salaries, including
project management and administration (six full-time positions), comprise nearly 25% of
recurrent steady state costs (including equipment replacement). Feed is equivalent to 38% of the
overall costs. Hatchery operations are calculated separately, and are about 12% of total farm
operations. Again, the hatchery costs consist largely of labor (three full-time positions). Actual
hatchery production will be contracted out to BPI, an affiliated company based at the Natural
Energy Laboratory of Hawaii Authority, at Keahole Point.

4.2.2. Impacts on the market

KBWF is not planning to sell fish in the retail market, but intends to concentrate on the
restaurant and wholesale trade. As such, the company will not directly control the retail price of
fish. Nevertheless, in discussions with local community groups and fishermen in Kona, for the
preparation of this document, two issues were repeatedly raised. Firstly, community interests
often expressed the hope that the project would result in a consistent supply of affordable fish to
the Kona market. Participants often complained about the high prices for fish, and the lack of
year-round availability, and asked if the project could help to rectify this situation. Secondly,
fishermen and other community members expressed concern that the project might hurt local
commercial fishermen by flooding the market, resulting in a drop in local fish prices. These two
concerns are clearly contradictory (and were often expressed by the same respondents, at
different times in the course of the same discussion), yet they each still deserve to be addressed.

The first concern is difficult for a private company to singularly address. As a commercial

enterprise, KBWF will attempt to market and sell its fish to get the highest possible return. Fresh

product always gets the highest prices, and shipping fresh product is very expensive. The best
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marketing scenario will always be to sell whatever is possible locally, and to export the excess.
The scarcity of fish in Kona has many contributing causes. The greatest public benefit to be
gained from this project is probably in creating the commercial incentive for further research and
increased infrastructure for hatchery production of marine fish. This would provide capacity for
better fisheries management systems and possible reef restocking programs. Further, by meeting
some portion of the market demand, the expansion of fish farming may also be able to reduce
commercial fishing pressure on already-depleted reef fish resources. These two paths are
probably the most direct avenues to increase availability of fish for local consumption.

The issue of competition with local fishermen depends on the season, the species that is being
caught, and the markets that the fishermen and the farm are both targeting. The major
competitive advantages of fish farming over commercial fishing are consistency of supply and
product quality. KBWF is already undertaking rearing trials with kahala. This fish offers great
market potential both locally, and in Japan, where “kampachi” is a well-recognized substitute for
yellowtail (“hamachi”) in the sashimi trade. 4s there is no existing market for kahala in Hawaii,

the farmed fish will _:bé..qreafing a market, rather than-competing with established interests. Wild-
caught -kahala_are -usually. considered inedible in Hawaii because -of two -disease - problems:
parasitic worms and ciguatera. The parasitic worms that permeate the flesh of wild kahala are
ingested by the fish when they are larvae. The fish are not vulnerable to these parasites when

they.are ‘older." As ‘we will be rearing all of our farm stock in.the hatchery, we Will be able to

avoid this infestation. Furthermore, farmed kakala-will be able to avoid accumulating ciguatera,
as they will be separated from the coral reef-associated food chain.

For around nine months of the year, mahimahi is in short supply in Kona, and the product from
the fish farm would be primarily competing with the imported frozen mahimahi from Ecuador
and Taiwan. For around three months of the year, mahimahi is in abundant supply. Particularly
when a drifting log or net is found offshore, prices paid to fishermen drop to under $1 per pound.
The relatively small volume of fish from the farm will have little overall impact on the market

during these short-term gluts.

Farmed mahimahi and wild-caught fish are essentially two different products. Production costs
and efficiencies dictate that farmed fish need to be sold at smaller sizes than wild fish. Market
studies have shown that small farm-raised mahimahi — up to10 Ib (4.5 kg) — are very well
received by ‘white tablecloth’ restaurants in Kona, and KBWF anticipates establishing regular
clients in this higher-end niche in Kona, Maui and Oahu. Currently, the existing fish wholesale
trade pays very low prices for any wild-caught fish under 13 Ibs (5.5 kg). The local fishermen
and the farm are therefore targeting two very different markets, and this will tend to further

reduce potential competition.

As other species come on line at the KBWF operation, the market impacts will be even less of a
concern. Culture of opakapaka or other deep bottom species would have little impact on local
fishermen’s markets. Deep-water snappers have been heavily overfished (see Section 1.2).
Commercial fishing for these species around the main Hawaiian Islands has been increasingly
regulated, and is now greatly diminished. The main competition in the market is the existing high
level of imports of deep bottom snappers from elsewhere in the Pacific and Southeast Asia. The
production of fresh, local farmed product would probably substitute for these imports first, and
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would strive to maintain local fish prices at some threshold level. Further, the farm’s optimum
market for these fish will probably be for export to Japan and China — markets presently
untouched by local bottom-fishermen, because they can produce neither the consistency of
supply, nor the volumes needed.

4.3 SOCIAL CHARACTERISTICS

The KBWF fish farm could make a significant contribution to local employment, with ten full
time positions in the full-scale project (after Year 3). These positions are primarily in farm
operations, and provide continuing, stable income in a fisheries-related industry. As such, this
project will offer opportumtles for alternative employment for fishermen who have been
displaced by the increasing regulation of the bottom-fish fishery, offshore long-lining, or by
other fisheries faced with increased management pressure or reduced stocks.

Fish farming will also increase the diversity of the economic base in the Big Island, and provide
some greater degree of immunity to the fluctuations brought about by the heavy reliance on the
visitor industry in the State. Fish farming offers the capacity to strengthen the maritime support
industries in rural coastal areas, such as dock facilities and bat maintenance, marine supplies and
engineering, and fish wholesalers. This could have broad social and economic implications in
Kailua-Kona, particularly in times of economic hardship.

4.3.1 Public_use of offshore ocean space

As discussed below (see Section 4.3), surveys indicate that this deep-water area north of Keahole
Point is little’ used except for transit_to or from. other ‘reef or fishing areas (Figure 2).
Nevertheless two comments. received from the public on the drqft Environmental Assessment
expressed concem about the restncred access: ro the central 9.acre area surroundmg the cages.
The: changes that ¥ we are now. . proposing 1o our. cage army mecm ‘that it is poss:ble 1o reevaluate
the need for echuszwty All six. of -the. mdin grow-out cages will now be submerszble Sea
‘Statmnsm rather than a' “miixed, array of surface and submers:ble cages. These cages | w:ll be
submerged beneath. the’ surface for most of the time, and will only be raised to at or near the
surface for ﬁsh tran.gfers or. cage cleanmg Two small swface cages (less than 5 0 S d:mneter)
will still. be needed for nursery rearing, ‘and “for harvesting of fish from the submer.s*zble cages.
However, the regmremem‘ Jor exclusive ‘use of the lease area surroundmg the “cages is now
conszderably reduiced, Consequently, we are now only askmg for the lease area to be designated
as no arzcharmg, no SC UBA-dlvmg, no sw:mmmg, cmd slow Imv-wake .speed by boats rarher
than excluszve use i . _ ‘ _ Lo

In rakmg thzs actzon, KBWF is trustmg that Kona's ﬁshermen and dzvers will respect the ﬁsh
cages, and that pilfering, vandalism, or reckless. endangerment of property, health or safety will
not become a problem If. such problems do arise, KBWF may, at some later stage, ask the Land
Board 1o reconszder the level of exclusivity. If such a ‘re-evaluation arises, KBWF understands
that further consultations would be needed wzrh the community; however, the company belteves

that this step will not be necessary.
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KBWEF believes that the normal movement of boats within the lease area will not be affected by
the presence of the cages. Surface boats could traverse freely through this area, although buoys
would support signage requesting boats maintain some slower speed as a safety precaution.
Trolling and bottom-fishing would also be permitted under normal conditions, although on the
understanding that the anchor lines are present in this area, and that any fish that might be
hooked may become entangled in these lines. Similarly, no anchoring of boats could be
permitted within the entire farm site, because of the risk of entanglement of anchors in the
mooring array for the net pens. State law decrees that the company must accept all liability for
any accidents or injuries that occur within the lease area, SCUBA-diving and swimming activities
could rot be permitied-around the mooring lines or cages, within the 90 acre area. Again,
however, these waters are deep, and presently not used for such activities; hence this loss of
access does not represent a significant impact on the public.

4.3.2 Demonstration of offshore aguaculture in Kona

Amending the ocean leasing law during the 1999 State legislative session caused much comment
from State agencies and the public. Legislative committee members and many of those who
testified at the hearings recognized that the future for ocean aquaculture in Hawaii required a
“user friendly” permit/lease regime, to test the feasibility and impacts of such leases.

Interest in ocean aquaculture is currently rising among policy-makers and private aquaculture
entrepreneurs. However, the general public has limited experience with the issues, impacts and
benefits from ocean farming in the nearshore or offshore environments. This is especially true in
Kona, where the community wants sustainable, socially- and culturally-appropriate use of marine
resources. The amended ocean leasing law was specifically crafted to provide a clear mandate
from the legislature for the State to assess the impacts of ocean leases on the environment and

the public.

There is only one other offshore fish farm currently operating in the state: Cates International,
Inc. off Ewa Beach on Qahu. A further application has been filed by Ahi Nui Tuna Farming
Company, for a tuna farm, based on wild-caught fish from the sea mounts, to be sited north of
Kawaihae Harbor, in Kohala. This project here offers another opportunity to demonstrate the
potential benefits that offshore fish farming could bring, particularly when based on hatchery
production of other high value fish species, and when sited in an appropriate location for
aquaculture.

4.3.3 Research, training and extension opportunities

The KBWF site will also promote aquaculture research and development, will increase the
profile of Hawaii as a site for innovative ocean aquaculture, and will open up opportunities for
training and extension work, to broaden the benefits from these developments. By increasing the
level of offshore aquaculture expertise among Hawaii’s workers, this project will support the
future growth of this industry in the State. It will also enable Hawaii to leverage a greater role in

the expanding Pacific aquaculture industry.
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Black Pearls, Inc. has a demonstrated capacity for research, training and extension of innovative
aquaculture enterprises. Over the last eight years BPI has received support for training programs
from US Department of Agriculture (USDA), National Marine Fisheries Service (NMFS),
University of Hawaii Seagrant (UHSG) and Land Grant, in both Hawaii and the Marshall
Islands. The company would also welcome involvement from other State, Federal and private
agencies to increase its capacity and effectiveness in accomplishing these training and extension

goals.

Black Pearls, Inc. has an outstanding research and development track record, being the recipient
of over 23 State and Federal research grants and contracts, since the company’s formation in
1992. The most recent of these grants, from the Advanced Technology Program, within the
Federal Department of Commerce, was specifically tarpeted towards overcoming the
technological impediments to hatchery production of marine finfish. This three-year research
grant is examining hatchery production of both ornamental fishes, such as flame angels
(Centropyges loriculus) and food fishes, such as opakapaka and kahala. KBWF has, in the first
year of this research, successfully reared flame angelfish, opakapaka, and golden trevally
(Gnathanodon speciosus). This is the first time that these fish have been reared by a private
company. KBWF has also been able to rear kahala from eggs to juvenile fish. Further
developments are expected in these areas, as KBWF’s research progresses, and as further focus
and resources are brought to bear on these critical issues of hatchery production for reef

restocking.

4.4 ENVIRONMNENTAL CHARACTERISTICS

Environmental impacts associated with the project are generally negligible and benign. The
proposed project site is just outside of the NELHA research corridor, and offshore from both
Cyanotech Corporation’s Spirulina algae production ponds and the Kona International Airport.

The physical and biological attributes of the existing environment of the proposed farm area are
described in detail below (Section 4), The area’s topography and oceanography are distinguished
by the depth of water; the deep sand substrate; the strong currents through the area; the exposure
to high winter surf and strong trade winds; and the adjacent shoreline of a narrow coral bench
reef with a steep basalt (lava) cliff. The existing uses of the area are negligible, because of its
depth, the paucity of fish, and the barren benthos.

Minor impacts on water quality and the substrate beneath the farm or benthic loading could be
expected in the immediate area of the farm. However, given the strong long-shore currents, the
deep water and sand substrate, and the incentives for careful management of fish feed, these
impacts will be minimal. Increased nutrient loading onto the substrate may result in some greater
biological activity there. The soft substrate presently supports only a small number of
holothurians and other detrital feeders, Their numbers will likely increase somewhat, as the farm
develops. However, evidence from the Ewa Beach farm indicates that there will not be any
significant skewing of the benthic community composition. There will also be some increased
levels of dissolved organic nitrogen in the immediate vicinity of the cages, but again, the

22



evidence from the Ewa Beach project is that these inputs will be rapidly diluted and assimilated
within the zone of mixing of the farm.

The proposed farm site also lies just inside the southern boundary of the Hawaiian Islands
Humpback Whale National Marine Sanctuary (HIHWNMS). The Sanctuary boundary runs
directly west of Keahole Point, and humpbacks are known to frequent the entire Kona coast area
in winter. Information from National Marine Fisheries Service, and experience from other fish
farming areas, indicate that the farm itself will not interfere with the movement of the humpback
whales. Some concerns have been expressed with the potential for entanglement of whales in the
mooring lines of the net pens. Examination of entanglement records show that most events occur
in slack net mesh (such as drift nets or fish weirs), slack vertical lines (such as crab pot of lobster
pot floats), or surface lines (such as long-lining gear). With heavy mooring gear, and taut lines
and mesh, the potential for entanglement is considered negligible (Celikkol, 1999; Wursig and
Gailey, 2002; see also Section 5.2.2 d, below).

Although other Federally-listed species are known to occur in the area, the farm does not present
any potential detrimental impact on these animals. Leatherback and Green Sea Turtles and Monk
Seals may occasionally stray into these deep-water areas. As with humpback whales, however,
the taut-line mooring system and stiff-mesh net pens will prevent animals from becoming

entangled.

Nearby Makako Bay is frequented by large schools of spinner dolphins, on nearly a daily basis.
These animals usually follow a daily pattern of movement, from the Makalawena shelf area to
the north, along the reef edge to the shallow areas in Makako Bay, where they rest for some time
during the middle of the day. The schools then follow an erratic zig-zag pattern in their return
back to their deep-water feeding grounds. The farm site will not impede the usual pattern of
movement. The potential for the offshore farm to disrupt the normal resting pattern of the
doliphins in the shallow waters of the bay is also'_ggr_l_sjgglj_ehd_r_r_lpgligifblg.ﬂ(rgfg;_‘_tg Section 5.2.2 €

for more detailed analysis of biotic interactions). This potential for n Lgéﬁve'"fnfémgtiﬁti has been
ﬁ_lr{i{g;;{g?séﬁéd,by’}n_Qifg'ng the farm an addi jorial 600 feet to the west (offshore), such that there

is mow no.overlap at all betweén the dolphin resting drea and the lease area: As dolphins are

knovwn 10 only Test in waiers shallower than 130 ft, the new depth Faige for the cages.of 200 -
220 7t are clearly well beyond these limits.
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5. ALTERNATIVES
5.1 ALTERNATIVES EVALUATED

Several other protécted bodies of water in West Hawaii, such as offshore of Kawaihae Harbor
and Kealakekua Bay,> were also considered as possible fish farm sites, but were determined to be
unsuitable becaus¢ of the heavy recreational use, and because of the public perceptions of
appropriate activities in these areas of the ocean.

5.1.1 Kawaihae

During public hearings, some coramercial dive operators in the Kailua-Kona area urged KBWF
to consider relocafing to an area outside of Kawaihae Harbor. KBWF had already examined this
alternative early on in the site selection process, and had rejected the area because of the high
winds that frequert the area, the distance from the hatchery, and potential conflict with another
proposed fish farm- The Ahi Nui Tuna Farming Company grow-out project is already being
proposed for an ared about 5 miles north of Kawaihae, along the Kohala coast. Furthermore, in
public hearings fof this tuna operation, several residents from the Kawaihae area urged the tuna
farm company to consider relocating to an area more appropriate for aguaculture development,
“such as down off OTEC” (Benny Bowman, in public testimony to DLNR representatives,
Kealakehe Intermédiate School, October 7", 2002). Other public testimony at the same hearing
also pointed out that the very high wind speeds in the Kawaihae area made it unsuitable for fish
farming. Bill Paul, 2 resident of the area, and operator of a weather station, testified that he had
recorded wind speeds of up to 85 mph in the area, with winds in excess of 60 mph occurring

throughout the year

5.1.2 Kealakekug Bav area

Kealakekua Bay was also not considered a viable site. While a large section of the bay lies
outside of the established Marine Life Conservation District, in a suitable depth range for fish
farming, this is not considered a viable proposition because of public interest concerns. There is
a strong community protectiveness for the overall aesthetic of the Kealakekua Bay area, and
there is vocal opposition to development of the lands adjacent to the bay. While there would
probably be no cignificant environmental detriment from a fish farm operation in this area, it
would probably ke perceived by most of the public as incompatible with the existing uses of the
area. Kealakekua is also further from a functional harbor, and further from the hatchery.

Two other potential sites in the Kailua-Kona area were also considered — the deep-water area
south of Kailua Bay, and the waters directly offshore and north of Kaloko Pond, offshore from
Kaloko-Honokohau National Historic Park. Kailua Bay is already intensively used by other
commercial interests, with cruise ships, submarines, jet-skis, para-sailing and fishing and sunset
cruise vessels working from the pier area. Given these activities, and the intensive recreational
use of the Bay by fisherfolk, divers and swimmers, the farm operation would probably not be 2

welcomed addition-
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The waters offshore from Kaloko Pond are ideal in terms of depth profile, protection from storm
and wind exposure, and proximity to Honokohau Harbor. However, the location would then be
offshore from the boundary of the Kaloko-Honokohau National Historic Park. The National Park
Service is presently negotiating an operating agreement to provide them with jurisdiction over
the State waters adjacent to the Park. Even though Kaloko pond was traditionally used by
Hawaiians for fish culture, park staff have indicated that a commercial fish farm would not be

considered a compatible use (Sallie Beavers, pers. comm.).

Sites for offshore aquaculture are not common. A good site has to include a combination of
characteristics such as good current (ideally ranging from 0.5 - 1.5 knots), water depth (from 100
- 200 f.), significant distance from shore to eliminate ecological effects, appropriate bottom
conditions, shelter to avoid storm conditions and waves, absence of competing uses such as
fishing and recreation, and proximity to shore-based support services such as hatcheries and boat
harbors. Finding a site that satisfies all these criteria is difficult. The scarcity of commercial
harbors in Hawaii also greatly restricts the areas where farms could be located.

5.2 NO ACTION ALTERNATIVE

The option of No Action is not recommended, given the potential economic benefits that could
accrue from development of offshore aquaculture in Hawaii, and the long-term environmental
benefits that would accrue through development of hatchery techniques for food fish and
ornamental fish. To take no action would be an abrogation of responsibility by Hawaii for self-
sufficiency and sustainability in food fish resources.

If the option of No Action is taken, this would hinder the development of offshore aquaculture in
Hawaii, and probably discourage further research or development efforts in this area. The only
alternative, then, would be to continue development of land-based marine fish farming. These
activities are very capital intensive, energy intensive, and highly mechanized. They are therefore
only suitable for high-value marine fish. They also only offer limited employment and
development opportunities to the community. Further reliance on expansion of shore-based fish
farms would also require commitment of valuable shoreline property, and may incur problems
with disposal of concentrated effluent in fresh-water lenses or in nearshore waters. To confine
future marine fish farming in Kona to shore-based activities would also limit the public and
private investments into future hatchery and nursery research, which would reduce capabilities
and capacities for reef restocking.



6. ENVIRONMENTAL SETTING

The waters offshore from Unualoha Point, within the depth profile for the fish farm (200 - 220
1), are not utilized extensively by the community. These waters do not represent a unique asset,
as they are comparable to similar offshore along the Kona coast. Therefore, impacts by the
project on the Unualoha Point environment, and the broader Kona marine environment, should

be minimal.
6.1 WATER QUALITY

6.1.1 Existing water guality monitoring program

The Water Quality Laboratory at the Natural Energy Laboratory of Hawaii Authority has
conducted an extensive water quality monitoring program around Keahole Point, on a quarterly
basis since 1989. This program is designed to detect any changes in water quality in the
groundwater or on the fringing reef, from Ho’ona Bay to Wawaloli, resulting from the
aquaculture activities at NELHA. Appendix 1(a) is a typical quarterly data summary available
from this sampling, which provides an indication of the type of monitoring, and the typical
parameter values found in the offshore waters around NELHA. As such, these data represent a
comprehensive data set — in time and space - that reflects the offshore water quality in the

general Keahole-Unualoha area.

The water quality parameters for the proposed offshore farm site are probably most comparable
to those found directly offshore of Keahole Point (shown as «Gite 3, NELHA Pipelines” in the
location diagram in Appendix 1 (a)). These waters are of low turbidity, with negligible levels of
particulate organic matter. Turbidity values (in NTUs) along a cross-reef transect at the tip of
Keahole Point (Transect Number 3) range from 0.10 at the surface, to 0.14 at the bottom.
Similarly, ammonia nitrogen levels along Transect No. 3 range from 0.05 to 0.12 uM (or from

0.70 to 1.68 ug/L).

- 6.1.2 Currents

General water movement patterns are governed by the currents past Keahole Point (the western-
most point of the Big Island of Hawaii). KBWF principals and NELHA staff have observed these
currents for more than a decade, and the following summarizes these observations.

Usually the current in this area runs from south to north. Under this strong N-setting current,
water is deflected by Keahole Point, and a gyre (circular current) develops to the north of
Keahole Point. The strength of this gyre, and the distance from shore to the center of the gyre are
governed by the strength and angle of the current. Under very strong N-setting currents, the gyre
extends well north of the Unualoha area, and the proposed farm site would be subject to either
gently North-setting or a South-setting counter-current. Under moderate to light N-setting
currents, the gyre is weaker, and the water moving over the farm moves towards the North.
Under all S-setting currents, the water over the Unualoha site area moves unimpeded towards the
South. These patterns therefore suggest that the two points of first impact downstream from the
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proposed site will be cither Keahole Point, over a mile to the south of the site, or the
Makalawena shelf area, several miles to the north.

Authoritative current data is only available for the Keahole Point area from a monitoring
program conducted by the Look Laboratory of Oceanographic Engineering in 1979, to provide
engineering information for deployment of OTEC pipelines for NELHA (Appendix 1 (b)). These
results show that extremely strong currents can occur along the shallow, shelf areas of Keahole
Point — probably due to the funneling effect as water moves past the point. Location A, in 55 ft
of water, experienced a single current incident of 130 cm/second (a little over 2.5 kts), and
several recordings of over 100 cm/sec (just under 2 kts; Figure Al, Appendix 1 (b)). Vector
averaged currents (Figure A4a) indicate that these currents were South setting (coming out of the

North).

Location B, in about 300 ft depth off Keahole, is more relevant to the currents at the proposed
farm site (Figure Al6 — A22b, Appendix 1 (b)). The current meter at this site was moored
between 80 and 100 ft deep — around the depth of the bottom of any submerged net pen at the
site. Figure A 21 shows a full month’s data for this site, with a predominant northward direction
(compass headings between 315 and 45 degrees). Currents here averaged only a little under 50
cm/sec (nearly 1.0 kt), but with one peak of at least 120 cm/sec (2.3 kts).

The intended site is, however, a considerable distance from Keahole Point, and experiences less
current speed than those recorded directly off the Point. A current meler was deployed at the
proposed site yielded data over a one month period (Appendix 1(c)). Average current speed was
16 cm/sec (about 0.3 kts), and current headings were either generally 1o the North
(predominantly) or 1o the South. KBWF intends to conduct more detailed current studies over
the coming months, redeploying a tethered current meter at the site as it becomes available. This
information will be used for KBWF’s modeling work to refine the engineering specifications for
cage moorings and anchors. This current data will also be made publicly available. The
important conclusion from the evidence at hand is that there is more than sufficient current in
this area to assure adequate flushing of the farm.

6.2 BIOTA

Relevant biota can be divided into three types: terrestrial biota, marine biota, and rare, threatened
or endangered species. The effects of the proposed project on rare, threatened or endangered
species or their habitats are considered independently, in light of the regulatory requirements of
the Migratory Bird Treaty Act and the Endangered Species Act.

6.2.1 Terrestrial biota

The proposed project will not significantly impact any terrestrial biota such as seabird
populations. The proposed farm area itself is infrequently used as a foraging area by seabirds.
Observations indicate that most seabird activity in the area is confined to the fishing “grounds”,
which extend to the northwest of Keahole Point.
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6.2.2 Marine biota

In general, the deeper waters of the proposed farm site support a highly limited benghic
community and fish faunal assemblage. The few marine plants or animals within the proposed
lease area are mostly pelagic — either planktonic algae, or free-swimming open-water fishes.
These biota are, by definition, non-residents, and would not be permanently impacted by the
proposed farming activities. An extensive survey of the sand substrate beneath the lease area has
not been possible, because the depth of water imposes limits on the bottom-time for SCUBA
diving. Several “bounce” dives in the area, at depths ranging from 160 — 200 jt, have not
encountered any macrofauna or marine algae. It is likely that the lease area does support some
scattered resident fishes such as garden eels (Gorgasia hawaiiensis) and laenihi (nabeta,
Xyrichtys spp) although observations suggest that their populations are low, and no fishing
activity has been observed in this immediate area.

SCUBA survey dives at several points along the reef face, south of Unualoha Point, have
extended down to the juncture with the sand substrate at the bottom of the reef slope, which
occurs at a depth of between 120 ft and 155 fi. At each site surveyed, the sand substrate extended
off towards the west uninterrupted, and showed no evidence of benthic macrofauna.

Benthic and Fish surveys

At DAR’s request, a comprehensive survey of marine biota was conducted on the reef directly
adjacent to the proposed farm lease area, just south of Unualoha Point (Figure 4). An intensive
survey was conducted of the benthic biota of the fringing reef crest in this area (Appendix 1.
This survey used protocols identical to those employed by the DAR West Hawaii Reef
Management Task Force Survey, with a series of four transects of 25 m x 2 m, extended parallel
to the reef crest, immediately mauka of the seaward edge of the reef. Video footage was made of
these transects, and digitized for selection of random points on the video frames. By using these
protocols, this survey work adds further information to the DLNR monitoring program, and also
allows the entire data set from West Hawaii to be used as the controls for the farm site.

The survey revealed that the site is characteristic of similar areas along the Kona Coast that have
steep drop-offs close to shore, and are subject to heavy wave action during storm surf conditions.
There was a high coral cover (50% live coral) over a basalt pavement (from the 1301 lava flow).
The reef was considered “vibrant and healthy” (WHAP team, Appendix II). Predominant species
included Porites lobata (29% cover) and Pocillopora meandrina (8%).

Fishes were surveyed using visual census techniques over the same transect lines; again
employing the same precise methods that have been used by the DAR WHAP survey work. The
fishes showed similarly high levels of abundance and diversity to the corals. Plantivores were
numerically dominant (70%), as might be expected in an area close to a steep offshore slope.
Chromis vanderbilti was by far the most dominant species (66% of total abundance). Other
damselfish (Pomacentridae), surgeon-fish (Acanthuridae) and wrasses (Labridae) were also
present in moderate numbers.
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A comprehensive survey of marine biota was conducted on the reef directly adjacent to
the proposed farm lease area, just south of Unualoha Point.



Dolphins

The shoreline areas of Makako Bay and Ho'ona Bay, south of Unualoha Point, are also
frequented by spinner dolphins (Stenella longisrostris). Because of marine mammal protection
concerns (legal, cultural, and public policy issues), the existing status of dolphins in the area and
the potential impacts from the farm operation (see Section 5.2.2 ¢, below) are reviewed here in
detail.

The dolphins that are found north of Keahole are part of "the largest school ... on the lee side of
Hawaii” (Norris and Dohl, 1980, p. 827). The school ranges from Honokohau Harbor to Kiholo
Bay, and may occur as a single school at times, or “fragmented into three or four smaller schools,
separated by a few kilometers of coastline” (ibid). “The dolphins do not seem to occupy any of
the small coves consistently, but to congregate over the rather extensive area of shallow water,
moving back and forth." (ibid). "The dolphin populations .... are not composed of discrete
schools of modest size, but instead of highly fluid groups that may range considerable distances
and may be associated in very variable combinations of individual animals” (ibid, p. 822).

The spinners' normal diurnal movements carry them from their nocturnal feeding grounds, in
deep waters offshore, into a shallow rest area, around the middle of the day, and then back out
towards the grounds around the mid-afternoon (Norris, et al, 1994). The dolphins appear to
prefer resting areas that are closer to deep offshore feeding grounds, and that offer calm water
and good visibility (ibid; Ostman, 1994). Rest areas are generally 50 m or less in depth. (Norris
and Dohl, 1980). North of Keahole Point, schools usually gather on the shallow shelf off
Mahaiula in mid-morning, presumably after feeding on the ‘grounds’. The school then moves
along the reef edge, parallel to the shore, south into Makako Bay. Around 11 am, they usually
arrive in the shallow (less than 25 m, or 80 feet) sandy area in the most protected part of the Bay,
where they may spend the next two to three hours 'resting’. The movement out of the Bay, after
the rest period, usually follows a "zig-zag pattern" (Norris, et al, 1994, p. 89), of back and
forwards movements as the school moves along the coast, perhaps for several kilometers, before
moving out to deeper water.

There is a "fluidity in school structure and variability of school movement" (Norris and Dohl,
1980, p. 828). "Dolphin schools are not always in these rest localities, and the number of animals
using a given cove may vary widely from day to day (ibid). Norris and Dohl (1980, p.830)
"reject(ed) the idea of a given cove having a definable resident school", with individual animals
moving from Keahole Point school as far south as Kamilo Point. School size also often varies,
with one individual dolphin associated with schools ranging from 6 to 150 animals (ibid).

The pattern of movement into the rest areas is also highly variable. Norris and Dohl (1980} found
"(the) movement toward the coast may be a general one and not necessarily pointed to a precise
rest cove" (p 837), with a number of different schools entering Kealakekua Bay at different times
and from different directions. This led the researchers to conclude that "the bays and coves used
for rest periods may not necessarily be the direct target of daily inshore movement”, and that the
Jocation of the rest area is selected on an opportunistic basis. There would appear, therefore, to
be no obligation on the part of the dolphins to use of a particular rest area, or to adhere to a

particular group.
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Other dolphin species may be found in and around the project area, but are usually most
commonly seen on the ‘grounds’. Bottlenose dolphins (Tursiops truncatus), spotted dolphins
(Stenella attenuata), rough-toothed dolphins (Steno bredanensis), and false killer whales
(Pseudorca crassidens) have all been observed on the 'grounds', or in other offshore waters of
the Kona Coast. These species would have considerably less interaction with the project than the

spinner dolphins described above.

6.2.3 Rare, threatened or endangered species

Four species of marine animals that occur in Hawaiian waters have been declared threatened or
endangered and are under Federal jurisdiction. The threatened green sea turtle (Chelonia mydas)
is common in the nearshore waters of the main Hawaiian Islands. The endangered hawksbill
turtle (Eretmochelys imbricata) is infrequently found in Hawaiian waters. The principal nesting
site for the green turtle is in the Northwest Hawaiian Islands, on French Frigate Shoals (Balazs,
1980). No turtles were observed in the area, but it is possible that they occasionally transit

through the site.

The Hawaiian Monk Seal (Monachus schauinslandi) occurs rarely in the main Hawaiian Islands,
but has not been observed in or near the site of the proposed project. The closest recorded
occurrence of monk seals was in March, 1995, when several animals hauled out for protracted
periods at Mahaiula Bay, in the Kona Coast State Park (about 5 miles north of the project site).

Populations of the endangered humpback whale (Megaptera novaeangliae) winter in the
Hawaiian Islands, and the project site lies just within the boundaries of the Hawaiian Islands
Humpback Whale National Marine Sanctuary. The southem boundary of the sanctuary runs due
west of Keahole Point, about 1 mile to the south of the project site. Humpback whales occur
frequently over the winter months in the Kona Coast area, and may traverse through the project

site.

6.3 RECREATION

A survey of recreational activity in the general area, north of Keahole Point was conducted from
August to September, 2001 (Appendix III). The survey covered two months of summer
conditions, with low ocean swells and light trades on the Kona side. The first month was over
school vacation. The Keahole area is very exposed to heavy North and West ocean swells, which
primarily occur over the winter months (November — March). Strong trade winds also are
prevalent in winter, and blow generally from the North or Northeast. Recreational use of the
Unualoha-to-Keahole area is therefore significantly diminished over winter. The timing of the
survey over these two months was considered the best means of ensuring that the data
represented a picture of heaviest use of the area, rather than some period of less-intensive use.
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KBWF staff conducted the survey by making observations using binoculars from an established
vantage point, north of Keahole Point. The survey design covered all 61 days of the two month

period, with observations made three times each day.

Of the 150 observations, only one boat was seen within the proposed project site — a boat
transiting through the area. There was also limited activity in the general area lying to the
offshore of the proposed farm area, with only 16 events recorded (8 boats transiting, 6 trolling,
and 2 sailing the offshore waters). Most activity in the general Unualoha area was recreational
dive boats and commercial dive tour operations. Diving occurred in the mornings along the reef
and shoreline south of Unualoha Point (directly inshore from the proposed farm site), and in
Makako Bay itself. There were several instances where close interaction between vessels and
spinner dolphins was observed, with divers in the water around the resting school. The diving
activity along the shoreline (Unualoha to Ho’ona) is largely from commercial dive operations,
catering to tourists, rather than local, non-commercial dive operations. Commercial dive
operations also conduct night dives on the reef just north of Makako Bay, with the principal

target being the manta rays that frequent the area at night.

6.4 NOISE AND AIR QUALITY

Ambient noise levels are severely impacted by the site’s proximity to the Kona International
Airport. Air quality varies, depending on the amount of vog in the air. On days of strong trade
winds — predominantly over winter - a general northerly wind pattern results in negligible levels
of vog. On days of weaker trade winds — generally more frequent over summer — a more
southerly air flow brings vog-laden air from Kilauea volcano around and up to Kona on a
southerly air stream, created by the adiabatic convection currents along the lee of the island.
Usually the air is clear, dry and cooler in the mornings, with offshore winds predominating.

6.5 AESTHETICS

The aesthetic value of the proposed project site must be considered in light of both the intrinsic
value of open ocean space, and the nearby shoreline activities., The waters surrounding the area,
near Keahole Point and towards the “grounds” to the northwest, are valued by the community for
the big game fishing. Shoreline activities include recreational diving and fishing along the
nearshore fringing reef. The properties along the adjacent shoreline consist of Kona International
Airport, and the residential and commercial aquaculture operations at NELHA,

6.6 CULTURAL RESOURCES AND PRACTICES

The proposed lease area is too deep for free-diving, and for any significant SCUBA diving
activity. There are no significant benthic plant or animal populations, and there are virtually no
benthic or pelagic fishing activities in this depth range. Kona crabs and nabeta are the only
benthic resources that occur on sand bottom at this depth, but informants suggest that the
currents are too strong for any significant fishing effort this close to Keahole Point.
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The only potentially-impacted cultural resource that was cited during extensive discussions with
community and kupuna groups was the ‘opelu ko’a (‘holes’ or schooling places for mackerel
scad — Decapterus macarellus) that occur in the general region. The locations of these ko’a are
considered to be part of the traditional marine lore, and are considered inappropriate for
publication, or for sharing outside of the families or community groups who have traditionally
fished these ko’a. ‘Opelu aggregations usually occur in water around 120 ft deep, close to reef
drop-offs, and well shoreward of the farm area.

An important aspect of the ‘opelu ko’a tradition is the maintainence of these ko’a by feeding of
the school. To keep fish attracted to a ko’a, a fisherman will regularly drop bags of palu - grated
vegetable matter - to the school (daily, or every second day). Kupuna from the Kekaha district
stated that the ‘opelu ko’a along the north of Keahole Point are not currently ‘fed’ or fished by
either commercial or recreational/artisanal fishermen. However, the knowledge of the names and
locations of the ko’a is considered of historical significance, and is a tradition that the kupuna
would like to see preserved and passed on to future generations (refer to transcript from Kupuna

Meeting, on BPI’s web site: www.blackpearlsinc.com).

Prior to the 1801 lava flow that inundated the area, Keahole was the site of the largest fish pond
in the Hawaiian islands — one so large that a canoe was used to traverse from one side to the
other. Fish farming could therefore be considered historically and traditionally appropriate to the

arca.

6.7 LAND USE AND ENVIRONMENTAL COMPATIBILITY

6.7.1 Current usage

The proposed site presently offers no special environmental or public benefit to the community,
beyond the relatively rare instance of use by recreational boats.

6.7.2 Submerged lands issues and the public trust

The proposed farm site constitutes part of the ceded lands trust, since all submerged lands are
ceded lands. The 1999 amendments to the Ocean and Submerged Lands Leasing law (Chapter
190D HRS) directly addressed the issue of Office of Hawaiian Affairs’ share of the lease
revenues, by stipulating that the designated 20% of lease payments should be due to OHA.

6.7.3 Public perceptions of ocean use

The public perceptions of ocean access and ownership in Hawaii are an amalgam of two
conflicting cultural traditions. The legal regime has, up to now, been largely based on the ancient
western concept of Mares Librum — Freedom of the Seas, or the ocean as a common property
resource. The traditional Hawaiian concepts of land-use and ocean-ownership practices were
related to the principles of the ahu-pua’a, fishponds, and the konohiki fisheries. This provided for
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ownership of ocean resources, and was recognized as a sustainable, efficient means of managing
the ocean, and reducing conflicts.

The 1999 amendments to the Ocean and Submerged Lands Leasing law (Chapter 190 D HRS)
were the first major step to view the oceans as a resource that could be occupied and sustainably
utilized, rather than simply exploited. This represents a sea change in the legislative and
community thinking. It could be interpreted to represent a shift in current policies away from the
Western Mares Librum ideas towards the more traditional Hawaiian concept. It might also reflect
increasing recognition — evident in increased regulation and licensing of fishing activities in the
state - that open-access fisheries, and unrestricted access to the ocean does not appear 1o provide

sufficiently for effective management of ocean resources.
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7. POTENTIAL IMPACTS AND MITIGATION
7.1 IMPACTS DURING CONSTRUCTION

Primary impacts during farm construction are confined to the areas where permanent structures
are to be located — i.e. the anchoring of the mooring lines for the cages. The net pens and
submersible cages will be anchored into the soft bottom substrate, and secured by steel Danforth
anchors and/or concrete blocks. Anchor lines and anchor blocks will be moved to the site from
either Honokohau or Kawaihae harbors, and will be deployed from large boats or barges. The
anchors will result in only minimal re-suspension of soft sediments, which will have no
measurable impacts on the biota of the area (unless they are within the immediate footprint of the
anchor block, which is unlikely, given the scarcity of benthic fauna in the area).

The net pens and submersible cages will be constructed according to manufacturers
specifications and instructions, launched in Kawaiihae Harbor, and then towed down to the site —
a distance of around 25 nautical miles. Once in position, the cages will be attached to the anchor
lines. Cages such as the Net Systems, Inc. “Sea Station™” spar-buoy system have been
extensively tested throughout the world, in offshore conditions far worse than those normally
experienced here in Hawaii. Sea Station™ cages have been successfully deployed offshore of
New Hampshire (where a surface cage has weathered currents of up to 2 kts, and waves of up to
9 m (30 ft high — Richard Langer, pers. comm.), and off Mississippi (where a surface cage,
during recent Caribbean hurricanes, withstood waves of 5 m (16 ft) on a 5 second wave period —
intense, high energy storm surf — Christopher Bridger, pers. comm..). As well as the Cates
International, Inc. cage off Oahu, another commercial farm also uses Sea Station™ cages off

Puerto Rico.

There will be a very slight risk of pollution from spills of fuel, oil, or hydraulic fluids from the
boats used in deploying the anchors and the cages. However, this risk will be no greater than for
any other boat in Kona waters. Standard precautions and Coast Guard regulations for working on
the ocean will be adhered to during the towing and deployment operations.

7.2 LONG TERM IMPACTS

7.2.1 Water quality

Results from offshore fish farm trials in Oahu

Stocking of the cages with fish will result in some increase in nutrients and particulate matter in
the water column from the fishes’ metabolic wastes, feces and any excess feed. The strong
currents through the proposed farm area, the depth of water, and the distance to any coral reef
areas downstream of the farm (under either a N- or S-setting current) all indicate that there will
be negligible impact on water quality in the immediate vicinity of the cage.
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The best examples of likely impacts on water quality are drawn from the studies by University of
Hawaii Sea Grant and Oceanic Institute of the offshore fish farm research projects off Ewa
Beach, in Oahu (HOARP Phases I and II). The subsequent commercial moi project that is in
operation there now (Cates International, Inc.) is also being monitored under a Sea Grant
research program (HOARP Phase III). The broad conclusions drawn from these studies are that
the tremendous dilution factor of the water moving through a deep-water offshore farm greatly
reduces the impacts on the water quality downstream of the operation. Thus, while increases in
levels of ammonia may be measurable at the edge of the cage, the impacts on important water
quality parameters are greatly reduced with distance from the cage, and increased mixing by
currents (Appendix 4 a). The HOARP I and II studies found that there was an increase in
ammonia levels directly downstream from the cage after the first feeding of the day, but that, in
most instances, this was quickly mixed, and absorbed by naturally occurring bacteria and
phytoplankton. Values reached ambient levels (comparable with upstream levels) within 30 m
downstream from the cage. These HOARP studies also found that total suspended solids (TSS)
showed no discernible trends or changes. Any fluctuations that were evident may well have been
caused by high surf or strong currents, rather than from any impact of the fish cage.

Moreover, there has been no evidence of any perceptible impacts from further studies on water
quality associated with the commercial expansion of the moi cage operation off Ewa Beach - the
HOARP IH project. In some instances, ammonia, nitrate and nitrite concentrations have been
higher upcurrent of the moi cages than they have been downcurrent — implying that the cages are
actually absorbing these nutrients (most likely through the macro-algal growth on the cage

netting: Randy Cates, pers. comm.).

Thése. results have been confirmed by the environmental monitoring program supporting the
cobia (Rachycéntron’ canadum): cages deployed off Puerto Rico: The water quality-and other
parameters around these Sea Statior™ cages have been moniiored by the University of Miami
dnd University,'of Puterto® Rico; and results (in press at_ this time) have again showed no
significant impact (Prof. Dan Berietti; pers. coimim.).

Fish feces concerns

Despite the data from the HOARP, there are still some misperceptions among the public, evident
in recent public meetings and other forums, about the potential impacts on water quality from
offshore fish farming, Concerns were often expressed about the potential for fish food or fish
feces to “wash up on the beaches”. Some comments have equated the fish fecal input from a fish
farm to the sewage outfall from a town or small city. However, fish feces is primarily composed
of liquid material, and is quickly dispersed. Feces from fish such as mahimahi, snappers and
jacks (trevallies) is not composed of discrete stools, is not odiferous, and does not carry bacteria
or other microbes that may be potentially pathogenic to humans. Any solids in the fish feces are
negatively buoyant, and fall to the bottom, where they are quickly assimilated into the
environment by the detritivores (see Section 5.2.2 (c), Marine Benthic Organisms, below).

The organic input of fish feces from farmed pelagic carnivorous fish is also relatively
insignificant, compared with wild fish, particularly herbivores. Fish feed is designed by the feed
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manufacturers to be readily digested. If material passes through the fish’s alimentary canal
without being digested it is, essentially, a waste of the farmer’s money. Also, carnivorous fish
have highly efficient digestive systems; by contrast, herbivores are highly inefficient. Most
divers are familiar with the prodigious streams of feces that are frequently emitted by parrotfish
(uhu, Family Scaridae) or surgeonfish (palani, maiko, etc, Family Acanthuridae), yet few can
recall seeing feces from carnivorous fish. Similarly, most fishermen also recognize the difference
in large-intestine volume between such herbivorous fish, and carnivores such as mahimahi,

snappers and trevallies.

It is also highly improbable that fish feed will be ¢bvious on the surface of the ocean, or will
wash up on nearby beaches. Most fish feeds are designed to sink gradually through the water
column, rather than to drift up to the surface. Any feed that falls uneaten through the cage netting
will be eaten by the wild fish around the cage, Feed that falls uneaten to the ocean floor below
the cage will be quickly consumed by the detritivores. Again, however, any feed that is not eaten
by the fish represents a waste of the farmer’s money. Prudent farm management practices decree
that feed wastage be minimized. This is best accomplished by carefully monitoring the
consumption rates of the fish, and only feeding to a point close to satiation.

Simple modeling of organic inputs and dilution rates are also instructive. Presuming a 1 knot
current through the farm area, and a production of 360,000 kg of fish per year, the dilution of
organic wastes into the ocean is equivalent to 1 Ib of fish food into 108 million gallons of water,
or 1 Ib of food into nearly 165 olympic-sized swimming pools (Appendix IV b: EA Bio Load c).

Monitoring and NPDES Permit requirements

The project will require a National Pollutant Discharge Elimination System (NPDES) Permit.
This will consist of approvals and ongoing oversight by the federal Environmental Protection
Authority (EPA), with a long-term water quality monitoring program under the supervision of
the State Department of Health Clean Water Branch (CWB). This program will be run solely at
the farming company’s expense, adhering to established protocols and standards, and will be
designed to detect any impacts on water quality from the farm. Any breach of these conditions
could result in loss of the permit, which would cause the farm to immediately cease operations.
Farm management will therefore ensure that stocking densities and feeding strategies keep all
water quality parameters within the allowable limits imposed by the permit.

Because of the long-term nature of the impacts on water quality, sampling will begin with a
base-line survey in the first year of the lease, and then will consist of follow-up surveys, as the
farm grows to full capacity. These surveys will measure a wide range of water quality
parameters, such as salinity, temperature, oxygen saturation (% O), acidity (pH), phosphates
(POq), silicates (Si(OH)4), nitrates (NO;), ammonium (NHs), total phosphorous (TP), total
nitrogen (TN), and water clarity (turbidity)). The full extent and frequency of such sampling will
be determined during the NPDES permitting process, by CWB in consultation with EPA. The
limitations and monitoring requirements for Zone of Mixing for non-toxic materials for the Ewa
Beach project are included here as Appendix 1 (d). KBWF expects that similar standards would
govern the NPDES permit and monitoring for KBWF’; site if this project proceeds.
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By way of comparison between existing and permitted conditions, the Zone of Mixing
limitations for turbidity permitted for the Cates International, Inc., moi farm site off Ewa Beach
are a geometric mean of only 0.20 NTUs (Appendix 1 (d)). NELHA water quality values for
Transect 3 range from 0.10 to 0.14 NTUs (Appendix 1 (a)). Allowable levels under the CII
NPDES permit for ammonia nitrogen levels are for a geometric mean of 2.50 ug/L; levels along
Transect 3 are already up to 1.68 ug/L. In all likelihood, then, the farm will be permitted to only
incrementally impact water quality within the Zone of Mixing, with less than a 50% increase in
concentrations allowable.

In discussions with local conservation interests during the public review period of the draft EA,,

requests were voiced for KBWF 1o establish a precedent of increasing the opportunities for local
input, traiisparency and independence of the monitoring program. KB WF recognizes the value of
such a precedent, and has agreed to provide the Kona community to have full access to our

monitoring results.
'Ihéréfbré, where pasﬁfblé'and practiocal, Kona Blue Water Farms will :

o Use b?)jecizfvé,“ ._ihirdj:afty‘e'xpe}'.ts to collect the water quality samples for us. ‘
o. Use local water guality laboratories = such as NELHA Water Quality Lab, or local

private laboratories - for conducting the sample analysis.

o' Place copies of all Federally or State-mandated environmental qualitj( reports at local
. repositories, such as the DAR office at Honokohau, or the NELHA library, so that local
_ residents.can review this data. . '

o Maké publicly available at the local repository copies of all the mandated monitoring
" programs, detailing frequency of sample collections, types and numbers of samples,
" handling protocols, allowable limits and other guidelines. - T

o Provide reasonablé access to Federal, State and County officials for monitoring and

. oversight purposes. - : Co :

KBWF believes that through such local involvement, open ocean aquaculture can be shown to an
environmentally friendly industry, which the community in Kona can support. . L
Further mitigative options =~
The ‘agreed-upon steps outlined above to improve transparency and independence. in the
environmental monitoring will have the added benefit of ensuring that KBWF takes a proactive
approach’ to mitigation of any potential environmental perturbation. In particular, local
oversight of water quality monitoring will mean that if nutrient levels in the farm effluent begin
to approach allowable limits, then KBWF will have a very strong incentive o change farm
management 1o reduce these effluent concentrations before they become problematic. Mitigative
steps that the company might take could include reducing the feed levels on those days or at
those times when currents are slower, reducing fish densities in the cages by cull harvesting or
by lowered stocking densities, or even possibly changing the alignment of the cages to improve
the flow of water and dilution factors through the cages. :
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7.2.2 Biota
a. Flora

There are no terrestrial flora or marine macroflora in the proposed lease area. Few algae are able
to grow at these depths, or under these substrate and current regimes. The increased organic
loading in the substrate may result in some growth of benthic algae — possibly filamentous green
algae — over a limited area underneath and immediately downcurrent of the cages, but this will

not be significant.

b. Terrestrial fauna

The project would not impact terrestrial fauna. This area is not considered important for birdlife,
and any impacts will be insignificant.

¢. Marine biota

Marine Benthic Organisms

There will likely be an increase in the amount of marine benthic fauna both on the cages
themselves, on the anchor lines, and on the substrate beneath the cage. Fouling on the cages and
the anchor lines would probably include macroalgae, bivalves (several species of mussels and
oysters (Pteria and Pinctada spp), corals (Pocillopora and Porites), sea urchins (Echinothrix
calamaris) nudibranchs (Stylocheilus longicauda) and sponges. These would all settle out of the
plankton, and there would be no measurable impacts on adjacent communities. The presence of
these organisms would primarily be a function of the presence of the artificial substrates, rather
than any other perturbation to the environment. Grazing and browsing fishes may remove much
of this fouling, but occasionally divers would need to scrape occluding fouling from these
surfaces. Some of this fouling would fall to the bottom, and become part of the general benthic
processes of detritivores and decomposers in the soft substrate.

The main impact on the benthic biota will be the increased detrital loading from the fish feces
and uneaten food. Evidence from the cage farm site on Oahu suggests that there will be no major
change in the diversity of benthic organisms. While there were periodic increases in abundance
of polychaete worms (dorvilleids, of the genus Ophryotrocha, and capitellids) underneath the
cage, there were also occasional periodic increases in abundance of benthic detrital feeders at the
control sites, well removed from the cage area. “The majority of the samples showed no
significant difference between the community composition at the (control and the cage) sites.”
(Ostrowski, et al, 2001, p. 29). The overall pattern of the infaunal community was “patchy”
(ibid). There was also a similar number of families of benthic organisms at both sites, indicating
that there had been no change in the species richness, due to the presence of'the cage.

Any change in the benthic community that may occur will be localized, and will only be
temporary. If the fish are removed from a cage, the available evidence suggests that the substrate
will quickly revert to the previous state of barren, coarse sand.
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Fishes

Fish may be attracted to the site for a number of reasons: the fouling on the cage, the occasional
release of small quantities of uneaten food from the cage, and the aggregative nature of objects in
open water (as for Fish Aggregation Devices). Based on the evidence from the Ewa Beach cage
experiment, the resident fish species around the cage may vary over time. The predominant
resident species on the Ewa Beach cage was the scribbled filefish (loulu: Aluteris scripta), which
on occasion reached in excess of 300 individuals within a 50 m radius of the cage. This year
(2002), however, the populations of this fish completely disappeared around the Ewa cage
(Randy Cates, pers. comm.). Schools of mackerel scad {opelu: Decapterus macarellus) may also
be occasionally attracted to the area around the cage, but these did not take up permanent
residence. Carnivorous pelagic fish, such as false albacore tuna (kawakawa: Euthynnus
alletteratus), yellowfin tuna (ahi: Thunnus alabacares), and occasionally ono (wahoo:
Acanthocybium solandri) and amberjack (kahala: Seriola dumerili) are also attracted to the area

by the baitfish, or by the cages themselves.

Spinner dolphins

The pattern of migration by spinner dolphins (Stenella longirostris) through the area suggests
that the project will not interfere in any significant manner with the animals' movements (Figure
5). Spinner dolphins and spotted dolphins (Stenella attenuata) have both been observed
occasionally around the Ewa Beach cage, feeding on schools of mackerel scad. These dolphins
approach the cage without any apparent inhibitions, moving “under, over and around” the cage
and mooring lines (Randy Cates, pers. comm.) while chasing the bait, and departing at whim.

The usual ingress of the spinner dolphins into the Makako Bay rest area is from the North, along
the reef drop-off, and well away from the proposed farm site. The main rest area in Makako Bay
is in waters of less than 25 m (80 feet), and at least J,500 feet from the nearest anchors of the
farm lease (Figure 5). Resting schools usually remain deep within the bay or cove. Jan Ostman-
Lind (pers. comm.) indicated that resting schools sometimes move out into deeper water, and
may at times intrude on the SE-most corner of the originally-proposed lease area, in 50 m depth.
Under the original working plans for the net cage design, however, this corner of the lease would
not have contained any anchors and mooring lines (Figure 3, and Plate 1); in any event, there
would be no net pens or other substantive farm structures in this corner of the lease.

The risk for any potential negative interaction has been even further reduced by moving the
proposed project site an additional 600 fi offshore (to the west). The cages and moorings are
now located in water that is significantly deeper than that where dolphins are known to rest (i.e.
the new site is in water 200 — 220 ft deep, whereas dolphins do not rest in waters deeper than 50

m, or 150 fi).
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Figure 5: Movements of spinner dolphins

- The migration by spinner dolphins (Stenella longirostris) through the area suggests that the farm
will not interfere in any significant manner with the animals' movements. As the farm has now
been relocated a further 600 ft 1o the wes! (offshore), resting dolphins will now no longer have

- any overlap, even with the unoccupied SE corner of the lease area (Jan Ostman-Lind, pers.
comm.). Resting dolphins will not come within 600 ft of mooring lines or anchors, and will be at
least 1,200 ft from the net cages under the present farm mooring design.
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Norris, et al.,, (1994, pp 51 - 52) expressed concern that the direct encroachment of yacht
moorings may "displace the dolphins from their habitual resting areas" in Kealakekua Bay. The
proximity of the moored yachts on more than half of the available sandy area in Napo'opo'o,
however, did not appear to disrupt the resting of the dolphins on the remainder of the shallow
bay. The dolphins in Kealakekua Bay reacted to foreign objects "in much the same way as we
have come to expect from fish schools” (Norris and Dohl, 1980, p 841; i.e. a school approaching
an obstruction moves around it, on either side, and reforms once they are past the obstruction).
Also, spinners are able to adapt to new objects “such as a buoy, boat or line ... in a matter of
days" (ibid). The presence of the fish farm structures at such a removed distance will therefore
represent an insignificant physical impact on the dolphins' diurnal movements and rest patterns.

The main activities at the farm will be feeding and grading of fish (within the net pens), and
movement of tender boats. Norris and Dohl, 1980 (p. 842) noted that "once quiescent, resting
schools are difficult to disrupt”. The most: significant impact from human activity on the dolphins
in Makako Bay is most likely the snorkeling and diving tour operations in the area. Ostman
(1994, p. 62) notes that "dolphins generally are more accepting of boats than (of) swimmers”,
and so the static structures of the project, far removed from the inner cove rest area, will
presumably represent less intrusion, and be more readily accepted by the dolphins than the
active, immediate activity of the snorkel and dive tours.

It is also highly unlikely that the relatively small physical structures of the farm will inhibit the
movement of the animals to their offshore feeding sites. The zig-zag pattern of departure of
spinner dolphins from their rest area (Norris and Dohl, 1980; Norris, et al, 1994), implies that
there is no established path of egress, and that they will readily move around objects such as the
moorings and fish cages. The dolphins near Keahole Point may move "back and forth for a few
kilometers, moving close along the open coast before they angle(d) offshore toward the open
sea" (ibid, p 89). While spinner dolphins do show long-term site fidelity (from at least 1978 to
1999, in several cases; Marten and Psarakos, 1999), there is a general irregularity of dolphin
movements, both from day-to-day, and over long periods (Norris and Dohl, 1980; Norris, et al,

1994; Ostman, 1994, p 40).

Some concern has been expressed that the dolphins' movements may be restricted, and the
dolphins may become “trapped” by the net pens, in much the same manner that spinners are
caught within purse seine nets in the Eastern Pacific tuna fishery. However, the net pens are
discrete units, mostly contained within the 9 acre area of concentrated activity. At most, the
dolphins would have to swim 300 feet in either direction to move around the cages.

Spinner dolphins can also be herded and encircled by float-lines (similar to hukilau fishing
methods: Norris and Dohl, 1980; Jan Ostman-Lind, pers. comm.). Traps for spinner dolphins can
be constructed using a floating polypropylene line (1/2" — 12 mm - diameter) with 60 ft (19 m)
long ‘dropper’ lines of }4" rope (6 mm) spaced every 6 feet (1.9 m) apart, These hukilau traps
represent a significant visual barrier (and presumably, a significant echolocation barrier), far
more than the single lines used for mooring of net pens. Care will be taken in project operations
to restrict the extent to which floating lines are kept on the surface, primarily for navigational
safety concerns. The mooring lines will also not restrict the animals' movements, as they will be
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submerged (rather than floating on the surface), and will not carry streamers or other attachments
which may make them more prone to restrict the passage of the dolphins through the area. As has
been demonstrated at the Ewa Beach site, the cages and moorings do not present any apparent

barrier to the dolphins.

There is also negligible risk of entanglement by spinner dolphins or other marine mammals in
the taut moorings or stretched mesh of the cages. A comprehensive search of available records
(NMFS Stock Assessments) and a review of interactions between marine mammals and Hawaii's
fisheries (Nitta and Henderson, 1993) all confirm that the major entanglement problems for small
marine mammals are all entanglement in slack-line fishing gear or extensive, loose, large-mesh
nets. Floating gill nets, drift nets, long-lines and slack lines, such as crab pot float lines represent
the major entanglement concerns for marine mammals. Other dolphin species are also
occasionally injured or hooked while taking bait or fish off fishing lines. Spinner dolphins are
known to have become entangled in nets or net fragments (ibid), but the animals are only
vulnerable when there is no tension on the mesh. There are recent records of both bottlenose
dolphins and common dolphins becoming entangled in the predator nets around tuna cages in
South Australia (an average of 3 entanglements per year: Kemper and Gibbs, 2001; Wursig and
Gailey, 2002). However, these entanglements were exclusively in the large-mesh predator nets
(mostly > 15 cm, or 6 inch mesh) that were set in shallow water, so that the nets hung loosely at
low tide. Further, the dolphins were apparently attracted to the cages by the whole pilchards that
were fed to the tuna. The fish feed pellets KBWF plans to use in Kona would not have the same
attraction to dolphins. However, there is no record from any U.S. aquaculture operation of
entanglement of dolphins or other marine mammals in the taut moorings or taut net panels of fish

cages.
Sharks

In KBWF’s meetings with the public, special interest groups, and various other forums, there
have often been concerns expressed about the potential for the proposed farm to act as a Fish
Aggregating Device (FAD). Although this offers great potential benefits to fishermen (see, for
example, Jim Rizzuto’s article in West Hawaii Today on Monday, September 16%, 2002,
regarding the FAD benefits of the proposed tuna farm north of Kawaihae Harbor), it is also
recognized that the FAD action of a fish farm may attract sharks to the area. While this is of
concern to some people, particularly those associated with the tourist trade, some others thought
that the presence of sharks in the area would make it more attractive as a dive site.

An increase in resident sandbar sharks (mano: Carcharhinus plumbeus) also occurred in the
second stage of the Ewa Beach cage trials, though not in the initial series of trials (Ostrowski , et
al., 2001). Overall, the evidence from the HOARP experimental cages, and personal observations
by Randy Cates (owner and operator of the moi farm offshore of Ewa Beach) suggest that there
will be no negative impacts from any aggregating effects of the cage on sharks. Sharks may be
aggregated to the cages, but the number of sharks in the overall area will not increase. Indeed, if
sharks are drawn to the cage, they will presumably be drawn away from other adjacent areas,
thereby reducing the apparent density of sharks. There would therefore be a decreased risk to the
public from sharks. Further, if sharks are indeed drawn to the cages because of a greater
availability of food (either as excess fish food or because of the greater biomass of other fish
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outside the cage) then presumably they would be well-fed, and would not be preying on dolphins
or other marine mammals.

There may be some concerns that if sharks are drawn to the cages, it could lead to increased
predation on dolphins or other marine mammals in the area, However, the cage will not in any
way impact the natural balance between the sharks and their natural prey. The vulnerability of
dolphins or other mammals to predation by sharks would remain the same, whether or not the

cage is present.

d. Rare, threatened or endangered species

There are two conceivable ways for open ocean fish farming to negatively impact rare,
threatened or endangered species: the project may present a significant obstruction to animal
movements, or the animals may become entangled in the cages or moorings. However, the
relatively small size and specific attributes of the taut moorings and taut mesh cage designs
proposed for this project suggest that the risk of such negative impacts is negligible.

Monk seals and sea turtles occur in the area infrequently, and move erratically, with no defined
migration through the proposed farm site, The presence of the cages themselves will therefore
not represent any restriction of movement on these species. There is negligible risk of
entanglement by sea turtles or monk seals, due to the infrequency of their presence in the site
area, the heavy, taut mooring lines, and the taut mesh used in the sea cages.

Humpback whales

The area is frequented by humpback whales during the winter, and lies within the boundaries of
the Hawaitan Islands Humpback Whale National Marine Sanctuary. The whales move
throughout the general area, usually following a longshore track (N -S; Dale Sarver and Neil
Sims,: pers. 0bs)). There is no evidence to suggest that the mooring lines will inhibit whale
movements. There is ample room on the inshore side of the cages for whales to move around
them, The chances for any ﬁmnelmg or bottleneck effect on whale movements past the cages has
been ﬁ:rther reduced by .the proposed relocation’ of the, cages an additional 600 ft offshore
(David Mattila: and Jeffrey Walters, pers. .comm.). There is unlimited room for the animals to

_move past the cages on the offshore snde

Some concem.s' were expressed by HIHWNMS” and DLNRDAR ojﬁczals abour the reducnon of
whale habztat by'the  project. The mooring. lmes do not appear 10 represent an exclusion ﬁ'om the
habitat, any more than an anchor line_from ¢ aboat. The only real loss of habitat for the wha]es is
therefore the waters wn‘hm the .swbmerged cage ﬁ'om whzch they are excluded o

The percentage of habztat Ioss Jrom the entire Sanctuary is di jj‘icult 1o determine, as the total
available habitat in the Sancruary cannot readily be calculated. However, the percentage of
habitat lost ﬁ'om say, one kilometer of Sancluary waters can be estlmateci Six submersible
cages will edch occupy a volume of 2,600 n’, Jor a total of 15,600 m’. Orne kilometer of
Sanctuary waters (measured along the coastlme) of an average depth of, say, 50 fathoms
(around 100 m), and of a width (from coastline to 100 fathoms) in this area of around 5 km
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equates 1o a total volume of 500 million m’. The loss of habitat from the presence of the cages is
therefore 0.0031% of the available habitat in this 1 km of the Sanctuary Coastline. The loss of
habitat is equivalent in volume to the loss of habitat from the displacement of a 15,000 tonne

vessel.

The risk of entanglement by whales in the mooring lines or net pen mesh warranted further
examination. A comprehensive search of available records (NMFS Stock Assessments), a review
of interactions between marine mammals and Hawaii's fisheries (Nitta and Henderson, 1993),
and details of marine mammal strandings compiled by NMFS Pacific Area Office (NMFS-PAO),
all confirm that entanglement problems for whales are all due to slack-line fishing gear or
extensive, loose-mesh fishing nets. Of all the marine mammal stranding reports compiled by
NMFS/PAO since 1982, only one refers to a “mooring line”: a report of a stranding of a dead
humpback whale stranded in Kihei which was “tangled in mooring line and other types of
rope/line”. This description suggests that the materials were not a single mooring line, but were

perhaps some fishing rig or net lines.

The NMFS Stock Assessment for the Central North Pacific Stock of humpback whales shows a
total of two whale mortalities associated with fishery interactions from 1990 to 1998. One was
observed by fishery observers as entangled in a longline in 1991. Another dead whale was
entangled in a longline off Maui in 1993. Humpback mortalities were also entangled in a Bering
Sea/Aleutian Island groundfish trawl in 1998, in the South-East Alaska salmon purse seine
fishery in 1989 and 1994, and in the South-East Alaska drift gill-net fishery in 1996. All other
entanglements or interactions (presented in Table 26 b, of NMEFS Stock Assessment Report for
Year 2000) were associated with fishing gear, except for one in 1996 in Hawaiian waters
entangled in “non-fishing gear”, where the injuries were considered “not serious”, and the animal

was released alive.

As with spinner dolphins, the major entanglement concerns for humpbacks and other whales are
from floating gill nets, drift nets, long-lines and slack lines, such as crab pot float lines. A
comprehensive review of the potential for entanglements by humpbacks or other whales was
conducted by U.S. Army Corps of Engineers for the University of New Hampshire Open Ocean
Aquaculture Demonstration project (Celikkol, 1999). Almost all entanglements in Newfoundland
and the Gulf of Maine were due to fishing gear, such as cod traps, gill nets, weirs and seines.
Entanglement mortality was around 0.2 and 0.3 percent of the populations, respectively, for the
Gulf of Maine and Newfoundland populations. Entanglement scars were observed on 12.4% of
flukes and 6.3% of tails in photographs of humpbacks in the Gulf of Maine area.

Amongst all these observations, there is no record from any U.S. aquaculture operation, of
entanglement of humpback whales, or other marine mammals, in the taut moorings or net panels
of fish cages. The risks of entanglement in the proposed fish farm project would be even further
reduced by the heavy, highly-tensioned mooring lines, which would be around 1%2” in diameter.

David Mattila and Jeffrey Walters (HIHWNMS representatives, pers. comm. ) indicated that the
work _of Lien_in_Newfoundland was_important_to_consider_when_assessing_the likely risks of
humpback whale entanglement (refer to Clapham, et al., 2002, Report of the intersessional
working group on large whale entanglements, presented 10 the IWC Scientific Committee, which
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reported much of Lien's findings). However, these studies still found passive fishing gear - traps
and gillpets - to be the major source of entanglement. Although the report states that “fixed or
anchored gear of almost any type represents the major entanglement threat”, this is for fishing
gear that is designed to corral, enmesh or otherwise capture swimming fish. Passive fishing gear
is, by its nature, difficult to see. It floats or hangs freely in the water, and is located, shaped or
aligned io entrap or funnel animals into netted areas.

By contrast, submersible Sea Station™ cages are designed to keep fish enclosed within the cage.
There are no flat walls, furinels or bottlenecks in the cage designs. The cage surface is primarily
taut mesh, more akin to a vessel hull than 10 a transparent, yielding gill-nel. The cages are
streamlined, to reduce drag through the water, and they are strutied to maintain very high
tension on the net material. The cages present a hard, rounded surface to an approaching
animal, which would naturally tend fo deflect the animal in one direction or the other, rather
than halt their progress, as might a flat wall or funnel net. To visually-orienting marine
mammals such as humpbacks, this mesh would probably appear to present almost a solid
surface. The more appropriate comparison would therefore be the interaction between anchored
ships and humpback whales, rather than fishing gear and whales.

Celikkol (1999; excerpt included in Appendix VII) analyses the entanglement risk of various
components of Sea Stations™ in an almost identical mooring array, and concludes: “Because
there are no components of the mooring structure that are knmown 1o cause whale entanglements
(i.e. lightly tensioned lobster pot lines, gill nets, cod traps, etc) the chance of whale entanglement
should be considered unlikely to very unlikely”, and then “The cages (themselves} do not impose
any known whale entanglement risk.”

Mitigation measures

Acoustic deterrence devices are sometimes used to prevent entanglement of harbor porpoises
(Phoecona phoecona) in fixed fishing gear such as gill nets (Silber, Waples and Nelson, 1994).
These techniques have recently been refined, and have met with some success (Greg Silber, pers.
comm.). However, such measures are probably unnecessary in this situation, and may be
inappropriate for use within the humpback whale Sanctuary.

As the humpbacks rely on visual cues rather than echolocation, streamers or other such devices
might possibly be added to the mooring lines, to increase their visibility. However, these
streamers themselves may then, as loose structures, become more of an entanglement risk than
the mooring line itself. The only appropriate mitigation measure may be to make the lines as
clearly visible as possible, by using distinctive coloration (black?). Celikkol (1999)
recommended that the bridle line buoys be painted in light colors, to improve visibility. This
could also be adopted for our mooring buoys.

Mattila and Walters (pers. comm.) also suggested that the number of mooring lines in the cage
design should be kept to a minimum. KBWF have therefore taken this request to the project
engineers at Net Systems, Inc. (manufacturers of the Sea Station™,), with the intention of
working op continual improvements in the mooring design. '
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The other potential mitigation measure, that is being employed in the NMEFS Atlantic Large
Whale Take Reduction Plan (50 CFR 229, Federal Register Vol. 66, No 190, 49896 — 49901) is
for installation of weak links in fishing gear used in lobster and gillnet fisheries. However, these
lines are usually in the order of around 2" in diameter, with minimum breaking strains of as little
as 600 Ibs. It would not be possible for lines this small to be used on the offshore net pens and
submerged cages, as currents and wave surge would result in continual breakage, resulting in
constant maintenance, risk of loss of the net pens, and thereby ‘ghost’ gear, which "presents an
additional entanglement risk to whales, other marine mammals, and fish" (ibid, p 49898)

Monitoring and Reporting

KBWF will undértake; dt our own cost, a monitoring plan for documenting -all interactions
betwien the project and marine mammals. The assistance of HIHWNMS staff or NMFS experts
will be obiained, io designing a program that ensures the maxirur practical amount of usable
information is collected. Mattila and Walters (pers. comm.) indicated that detailed measures of
abundance or spatial distribution were not needed, but that basic records of interactions would
suffice (e.g., close approach of a whale; such as within 50 m, or whales rubbing against mooring
lines or runwing info the cages). * . - 0 R A

All KBWF. staff. will also‘adhere to Federal recommendations or instructions in the unlikely
event of any entanglement. The initial response will be to immediately call the NOAA Marine
Mammal Stranding Hotline (1 888 256 9840). KBWF has also indicated to HIHWNMS officials
that the company would be enthused to have staff trained in appropriate first-response measures.
The officials considered this worth pursuing further, but indicated that there were some Concerns
about liability, or establishment of appropriate certification standards for such training. KBWF
recognizes the complexity of these issues, with Sanctuary protocols and ESA considerations, but
still affirms our willingness to assist Sanctuary or NMFS staff in any such manner that is deemed
appropriate, . ... .0 o0 o |

7.2.3 Recreation

The survey results indicate negligible use of the proposed offshore farm lease area. The greatest
impacts of the proposed fish farm on existing recreational use of the area will be the visual
impact upon divers and boaters of any buoys or surface cages, as they pass to or from the
preferred dive sites at the Unualoha shoreline and Makako Bay. This has been even further

reduced b

/ by the change in the farm plan from a mixed array of surface and submersible cages to
the six main cages being all subr sersible Sea Stations™, and there being only two, smailer (50 ft
diameter) surface cages for nursery work or harvesting. KBWF is also no longer requesting

exclusivity around the cages, but is only seeking restrictions within the overall lease area on
anchoring, SCUBA-diving, swimmimg, and boat-speed. These requests are simply for safety
reasons.

The passage of boats through the Jease area will not be impeded. No anchoring will be permitted
within this area, as the anchors could become entangied in the cage mooring lines. Fishing by the
public from unanchored boats (trolling, or line-fishing from drifting boats) will still be permitted,
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but with the caveat that any fishing lines that become entangled in the cage mooring lines must
be left in place, and cannot be retrieved by divers. Recreational SCUBA diving or commercial
SCUBA dive tours will not be permitted anywhere within the lease area, because of liability

concermnms.

The loss of access fo these activities within this relatively small area of ocean space is not
considered significant, as KBWF’s survey work indicates that there is virtually no fishing or
other recreational use of the area. Any surface cages or other surface obstructions within the
Jease will be clearly marked with navigation lights, as per U.S. Coast Guard requirements.

7.2.4 Noise and air quality

The fish farm will not contribute measurably to ambient noise levels. Boat engines and other
equipment used by the farm will generate some minor noise during farm operation, but this will
be insignificant compared with the noise from the nearby Kona International Airport. Likewise,
the exhaust from the small boat engines and pressure washers will have an insignificant effect on

air quality.
7.2.5 Aesthetics

The impact of the project on the community's aesthetic enjoyment of the area will be, to a large
extent, based on value judgments and perceptions of how the oceans should be used. In
community meetings, there has generally been very strong support for the broad goals of the
project. There is wide recognition of the severely depleted status of bottomfish species in
Hawaii. There is strong support for the project's goal of developing the hatchery rearing
techniques for bottomfish species and ornamental reef fishes, both to realize the economic
benefits of farming of these species, and for the potential environmental benefits from possible

restocking programs to improve wild populations.

The visual impact of the project will be minor, compared with the adjoining properties of Kona
International Airport, and the aquaculture operations at NELHA. These impacts will also be
further reduced by the change 10 all submersible grow-out cages, and the request now for only
two small surface cages jor nursery and harvest work. These will not represent any significant

impact on the view plane, as indications are that these pens will not be readily discernible from
more than 2 miles away (i.e., up to the beginning of the Palisades subdivision).

There was a general consensus from meetings with the community of support for the proposed
fish farm project. There was wide recognition that the project fits in well with the overall
atmosphere of innovative aquaculture at NELHA, and the need for Kona to develop alternative
industries beyond tourism. Fisherfolk and other mariners recognize the validity of the criteria
that KBWF has used to select this site (c.f. deeper or shallower sites), and have not expressed a
strong preference for the project to be located elsewhere.
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Given this support, the project will, it is hoped, be viewed as a positive development for the area,
and will be considered an aesthetic asset — something which adds to the Big Island's overall
ambiance as a center for innovative, environmentally-friendly industries.

7.2.6 Cultural practices and traditional resources

Access to, or practice of any customary activities will not be significantly constrained by the
project, because of the paucity of benthic and fish resources within this depth range, on the bare
sand bottom, and because of the change in the proposal such that we are no longer requesting
exclusive use of the entire water column. The exclusive control over the waters (and the fish)
inside the net cages is consistent with traditional and cultural practices that identified fish traps
or lobster traps — and the animals therein — as the private property of the trap owner. The same
principles apply here.

KBWF held extensive discussions with fishermen and kupuna from the Kekaha district. Abridged
transcripts of meetings with kupuna and with Royal Order of Kamehameha officials are
appended (AppendixVIII (d) and (e)). Throughout all of these discussions, the only concern
expressed about conflict with customary or traditional uses of the area was that it might
negatively impact the ‘opelu ko'a in the area. However, in private follow-up meetings with the
most knowledgeable kupuna, the locations of the traditional ‘opelu ko'a were determined to be
outside of the proposed project location (Kepa Maly, in Iitt, 8/26/02; see Appendix 8 (f)).

Anecdotes from the experiences with the project off Ewa Beach are probably the best means of
assessing any potential impacts to the traditional ‘opelu ko’a in the area. Fishermen in Oahu
originally expressed opposition to the establishment of the fish farm; now, however, they are
reportedly very supportive of its presence (Randy Cates, pers. comm.). The ‘opelu fishermen, in
particular, have reacted positively to the farm’s presence, because of the benefits that it has
brought in terms of increased catches, and greater regularity of catches.

Evidence from the Ewa Beach fish cage is that the ‘opelu may be attracted to the cage for some
periods, but that the schools still do move up and down the coast (Randy Cates, pers. comm.).
The cage therefore does not draw all of the ‘opelu in the region, but simply increases the
probability of fish being found in the cage area, and increases their catchability. The cage may
also increase the overall of abundance of ‘opelu, rather than simply aggregating those fish
already found in the area. For these reasons, then, the cage probably will not exclude ‘opelu from
other nearby areas, such as the traditional ko’as. These ‘opelu ko’as in the Kekaha area will
probably not be severely impacted. If the farm is ever removed, then the ‘opelu abundance and
distribution patterns would presumably return to the original status.

The development of offshore fish farming might later involve some loss of access, but it also
offers opportunity for development, protection and enhancement of culturally significant
practices or traditional resources. This is best exemplified by the proposal for the offshore fish
farm north of Kawaihae harbor, which was conceived by a group of Hawaiian fishermen as a
means of better utilizing the tuna resource. The company, Ahi Nui Tuna Farming Company, is
primarily owned by these native Hawaiian fishermen.
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7.2.7 Land use and environmental compatibility

a, Current usage

The dedication of the Unualoha ocean space to commercial aquaculture is not incompatible with
the other industrial uses of the area: Kona International Airport and NELHA area aguaculture

and energy production.

b. Submerged lands issues and the public trust

The amended ocean leasing law directly addresses the issue of distribution of lease payments, as
it relates to the State’s obligations to the Office of Hawaiian Affairs (OHA). KBWF will adhere

to the law regarding all ceded lands payments.

Wzrh the change in cage type 10-all submersible grow-out cages, the project as now p,mpased
imposes little.on the public trust. The public trust is also supported through this pro;ect and the
public interest is upheld and enhanced, by two unique aspects of the proposed project: Marine
fish hatchery development and aquaculture training. This project offers strong potential for
environmental and educational benefits. By establishing the economic incentive of commercial
culture of these fish species, the project increases the profile and the potential funding for
research and development into hatchery methods for these high-value food fish and oramental
fish species. The methods developed and facilities constructed to support this project could be
readily adapted to produce fingerlings for release under programs for reef restocking of
overfished species. Funding for such restocking programs might be obtained through either
private foundations, Federal or State programs.

BPI has an extensive record of fostering training and extension of innovative aquaculture
developments. The company has been instrumental in developing the fledgling pear] culture
industry in Hawaii and the U.S. affiliated Pacific Islands. Over the years, BPI has trained
university graduate and undergraduate students, pearl farm managers and workers, and hatchery
personnel for various projects. BPI has developed the concept of the “nucleus estate pesr] farm
model” (with USDA assistance), as a means for training Marshallese and native Hawaiians in
pearl farm operations and management, and for setting up satellite pearl farms in other areas of
the islands. The Office of Hawailan Affairs has expressed interest in participation in these
training and extension plans. BPI is working towards formation of a Hawaiian Pear] Partnership

'— an association including a pearl farm, Jewelers and retail outlets, traditional pearl shell arving

artisans and training programs, and marine ecologists and public educatxon authorities - to help
track the recovery of the imperiled native Hawaiian pearl oyster. BPI's subsidiary in the
Marshall Islands, Black Pearls of Micronesia, Inc., is also leading industry development, With a
joint-operating agreement for the BPOM hatchery to assist wider industry growth. BPI has also
established, with NMFS funding, a program for re-training of unemployed Marshall Islands
fishermen in the lucrative pearl seeding profession.

In the discussions with the community interests and kupuna groups in Kona, it was repeatedly

requested that some of the lease payments or other consideration be returned directly to Kona, to

compensate for the loss of public access due to the farm’s presence. A special “Core Group
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Meeting” was held (April 23, 2002; transcript available at www.blackpearlsinc.com) specifically
to discuss ways of addressing these concerns. One of the suggestions that arose from this “Core
Group Meeting” was that some share of the lease payments from the farm rent be made avallable
through the Special Land Development Fund (designated as “for aquaculture purposes”, and
administered by the Land Division, DLNR) for cultural, conservation or education groups in
Kona, either for reef restocking programs or for other educational or shoreline conservation
programs. One suggestion was for a broad alliance for reef restocking to include the marine fish
hatchery (or hatcheries), with fish nursery operations at existing community-focused cultural or
educational facilities. Such alliances have proven very successful for reef restocking efforts
elsewhere, such as with white sea bass, in California (Mark Drawbridge, pers. comm.). In that
meeting, KBWF representatives stated expressly that they were not able to ask for such a
condition as part of KBWF’s lease application or CDUA. Instead, the request for such
consideration should come from the public, during the process of reviewing the KBWF proposal.

7.2.8 Cumulative impacts

There will be no cumulative impact resulting from the project. Approval of this one fish farm
application will not obligate DNLR to issue subsequent leases to either this or subsequent
applicants, If this lease is issued, it will be either the second or third such lease in the State.
There will clearly be no cumulative environmental impacts for farms that are located over 30

miles distant from each other.

7.2.9 Irreversible and irretrievable commitment of resources

The proposed project requires the commitment of a long-term lease of submerged lands, the
water column and the surface, for the establishment of the offshore fish farm. This is neither
irreversible nor irretrievable. Chapter 190 D HRS, as amended, specifically addresses the
requirement for any lessee vacating an ocean lease to remove all equipment and to restore the
site to its original condition. The one commercial lease that has been issued to date for offshore
farming in Hawaii (for Cates International, Inc., CII, off Ewa Beach) requires comprehensive
insurance for recovery and removal of any lost or damaged farm materials, and for any other
damage that might be inflicted by the farm. Further, CII has had to post a surety bond to cover
costs for removal of any farm materials and rehabilitation of the site in the event of the company
ceasing operations. KBWF would expect such conditions to also be imposed upon any lease that
would be granted for any other fish farming lease in Hawaiian State waters.

All impacts on the benthos or water quality will be temporary, and reversible. In areas of soft

sediments and strong currents, such as are found in the proposed lease area, the habitat could be
expected to recover very rapidly from any perturbation that might occur.

7.2.10 Summary of operating constraints

Operating constraints discussed in the above sections are summarized in Table 4, below.
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TABLE 4 : SUMMARY OF OPERATING CONSTRAINTS

TOPIC

ISSUE OR IMPACT

OPERATING CONSTRAINT OR
MITIGATING CIRCUMSTANCE

Water quality

Excretion by fish may result in
elevated levels of nitrogen as
ammonia, nitrites or nitrates in
the immediate area downcurrent
from the cages.

Evidence from Oahu farm suggests increased
levels are barely measurable more than 100 m
downstream. Regular water quality monitoring
program already established at the NELHA. site
includes ammonia, nitrites and nitrates.
Ongoing monitoring at site to be conducted
according to EPA, State Dept of Health and
DLNR requirements, and reports o be made
publicly available to Kona community.

Additional solids from uneaten
food, fish feces or fouling on the
cage or moorings may increase
levels of organic suspended
solids in immediate area
downcurrent from the cages.

Prudent farm management strategies ensure that
levels of uneaten food are kept to a minimum:.
Water quality monitoring will include turbidity.
Increased numbers of benthic and infaunal
organisms such as worms, urchins, crabs, and
sea cucumbers will mitigate any increase in
organic particulates.

Terrestrial
Flora / Fauna

N/A.

None. No significant bird use of the area.

Marine Biota

Negligible short-term impacts on
benthic community.

Depauperate benthic community on deep sand
substrate,

Increased settlement of bivalves,
sponges, and other invertebrates
on the fish cages and mooring
lines.

This recruitment will not result in any
measurable decrease in recruitment to the reef
areas around Keahole or Unualoha. On cleaning
of cages and moorings, fouling will fall to the
bottom and form part of the detrital load.

Attraction of demersal fishes to
the cage by fish feed, fouling, or
other aggregation tendancies.

This attraction will not result in any measurable
decrease in standing stocks on the reef areas
around Keahole or Unualoha.

Rare,
threatened or
endangered
species

Potential to inhibit movements
of threatened green sea turtles or
endangered hawksbill turtles.

None. Taut line moorings will eliminate risk of
entanglement. Cages and moorings will not
present an obstruction to movements.

Potential to disrupt endangered

None. Taut line moorings will eliminate risk of
entanglement. Cages and moorings will not
present a significant obstruction to whale
movements. Laws protecting threatened species
will be followed.

humpback whales in the
Hawatian Islands Humpback
Whale National Marine
Sanctuary.

Potential to disturb endangered
Hawaiian Monk Seals.

None. Monk seals are rare around the main
Hawaiian Islands. Taut line moorings will
eliminate risk of entanglement. Laws protecting
threatened species will be followed.
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Recreation

Lease will no longer exclude
public from inner 9 acre “central
safety buffer area”.

Public will be allowed access 1o entire lease |
area. Only the inside of the cages will be
considered exclusive use, Area presently offers
virtually no tangible assets or resources;
currently unused by the public except for
occasional transit, Access to surrounding waters
will be permitted, - )

Lease will preclude fishermen or
other boaters from anchoring
within 90 acre lease areq

Area presently offers virtually no tangible
assets or resources; currently unused by the
public except for occasional transit. Usual deep
water fishing methods do not require anchors,

Lease will preciude " SCUBA
diving within 90 acre lease areaq,

Area is currently unused by the public, except
for occasional transit.

Noise and Ajr

Quality

Noise and air emissions during
construction or operation of the
farm will be minimal.

None. —,

Aesthetics Two smal] Surface cages will be | Visual impact of project will bo insignificant,
used. for: mursery’ rearing and | compared with the nearby Natural Energy
harvesting from the submersible | Laboratory and Kona International Airport,
cages.

Cultural Restricted use of walers inside of | None. Negligible traditional resources or

Practices  and | the cages, cultural practices in area.

Traditional Limited activity (no .anchoring, | None. Negligible traditional resources or

Resources SCUBA-diving, . or swimming) | cultural practices in area,
within 90 acre lease areq,

Potential impact on traditional | Unknown Potential to draw fish away from

‘opelu ko’a. ko’as. Oahu farm experience indicates ‘opelu
are often found around farm, but still maintain
pattemns of movement throughout the area.

Land Use | Impacts from restricted use of | The project will require only minimal restricted

Compatibility | lease area may include changes | use of the lease area. The legislature allowed

and in public perceptions of the use | for exclusive aquaculture lease for State

Environmental | of ocean space. submerged lands in the 1999 amendments of

Justice 190 D HRS, which were extended in 2002,

Community or cultural groups or
individuals may object to ceded
lands being used for private
projects.

The amended 190 D HRS directly addresses the
issue of revenue sharing with the Office of
Hawaiian Affairs. There js also considerable
public good to be gained from this project in
improved  environment and  employment
Opportunities for Hawaiians in rura] areas of the
State,
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Community or cultural groups or
individuals have  expressed
strong interest in seeing some of
the benefits from the farm lease
rental being directed towards
appropriate activities in Kona,

Lease rentals to be paid to Special Land and
Development Fund for planning research and
development of the aquaculture industry. There
is some potential for directing some proportion
of funds to reef restocking or other marine
educational or training activities in Kona.

There is a  constitutional
requirement for  legislative
oversight of any disposition of
the public lands trust.

The amended 190 D HRS addresses this issue
by requiring an annual report to the legislature
by the implementing agency (Aquaculture
Development Program, in DOA).

Cumulative

None.

N/A
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APPENDIXI (a) : SUMMATION OF NELHA WATER QUALITY DATA FOR THE AREA
AROUND KEAHOLE POINT, Comprehensive Environmental Monitoring
Program, Quarterly Data Summary, 4/1/2000 - 6/30/2000.
Prepared by : Natural Energy Laboratory of Hawaii Authority
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APPENDIX I (b) : BOTTOM CURRENT SURVEY, KEAHOLE POINT, HAWAIIL
Prepared by Edward K. Noda and Lawrence E. Brower, James K. Look
Laboratory of Oceanic Engineering, University of Hawaii. Technical Report No.

47. (excerpts).



43 g

:.*;Upﬁ,,.' o
T _E"‘ if%

F‘f
o »,511

kg
Lok
g R e B e el
et A R O 5 e

2 .‘m'%é‘ 3 § n?fy ; L y ] e f [ ’1‘ ri.' 7 g‘:ﬁ:*?'m‘":,
iy 3 e B }I}‘

A
£
'-.'!-z

) ‘_'—*t.“ 4 ﬁ bt *{ § AR Er oo
“’*'sr i PARTMEN ' ANYENGINEERING
- A ‘*ﬁﬁ?ﬁ_}‘
%

‘:'-:‘1 i
J-F‘

Hu!-: f’aﬁ &y

i ,'Jé‘a’iii i;‘ié* 3
f ﬁ,n AT e 1

4; e' T ‘:‘“&ﬁ
ox i ‘"’. : rﬁﬁ‘# ;
== :;... : == -

E : B aE
. ';‘u\:h'iq_ e 'A g mww i&;;'.a‘\?‘h % ”gug ' {5 ) ‘!
. :’.‘é’ _B. TTOM: CURRENTS SURVEVE

.‘.","h:fu‘r'

-i"\‘-y y .'

¥ LPOT ANAII.'
i J,L;i'_h _

«uﬁ A\ -0

¢ pRo LE,§EQ
ENER_@ L CON
f.%?‘.’*"' i
e g
-;Nb' arkl aw.rence 'E
i SEPIYE L e

N e
-vr-—-‘-n‘-i'?nm-f';?d:n'.‘. -:f;'y.. raSzdatmappiaedn Tttt !.\n" "

£ Fl kgl
nLe
.

‘PRERARED UNDERu

L Tad T Contract” from RN
Department of P1ann1ng & Economic DeveTopment
' State of Hawaii through - s
Hawaii Natural Energy Inst1tute

University of Hawa11




AR = T i i Bt B m -

"

a—

Technical Report No. 47
University of Hawaii-Look Lab-79-47

BOTTOM CURRENT SURVEY
KEAHOLE POINT, HAWATI
IN CONJUNCTION WITH THE
PROPOSED

OCEAN THERMAL ENERGY CONVERSION (OTEC)
SEACOAST TEST FACILITY

by

Edward K. Noda
Lawrence E. Brower

September 1979

PREPARED UNDER

Contract from
Department of Planning & Economic Development
State of Hawaii through
Hawaii Natural Energy Institute
University of Hawaii



did 1]

i

-

i

i,

TABLE OF CONTENTS

ACKNOWLEDGEMENTS  cevviveerenavaracarsvcarscsnannnncnrscnnnns R E
I. INTRODUCTION AND OBJECTIVES ...cecavecacncnsanas ceereens ces 1

I1. CURRENT SURVEY METHODOLOGY e vevevsrocaroranassvnansncasa 3
1. Site Characteristics Cetateraiasaseinitaaitenaaranens 3

2, Current Meter LoCAtions ..ceievereraniecacecncenacaconnnns 3

3. Instrumentation and Equipment ......ccvviinvecnnnss cens 5

A. Current meters ..ieieviecersrerernacscosocasasacesnss 5

B. Moorings  eeeeserasesssiaseracsiassiacncnias . 7

4. Deployment and Retrieval Operation .........oceivinis., 15

A. Deployment .......... fe e ieesisiessia et e aasaaa

B. Retrieval ..iviiieierncrsaincoinorsansascnsonanans 17

C. Schedule Chebeeeaia e s ie it st b e nan 17

I11,  DATA ANALYSIS  eieieininiiisincneancnnennsncncnnnaracanas 21

IV, RESULTS vetvininiarereneseneronnesinniseseeennasonaenens 24
V. SUMMARY 4 tvieineeenereeennennseennceraraneeranaseanans 28
VI.  REFERENCES Cerreenieenan e e e eieeseiaanes

APPENDIX A:  Current Dat@  veveveinrenansrarensananaaras - A-1
APPENDIX B: Tide Charts @ t.ieeeiecrconocasoens cieaas cenen B-1



i} )

I N
= O T R U T e LA ns o e,

[}

i

i

3
TR ATY

i

1

i

AL e ey

I. INTRODUCTION AND OBJECTIVES

Due to its geographically isb]ated location and coupled with its
lack of fossil fuel resources, the State of Hawaii is presently dependent
on imported oil to supply both fuel for transportation and for electrical
energy operation. Recognizing this critical dependency, the State of Hawaii
has made a commitment both in spirit and backed by funds fbr the search and
development of alternate sources of natural energy which can be produced
within the State itself. '

" One of the results of this commitment was the enactment of a bill by
the 1974 State Legislature establishing a State Natural Energy Laboratory,
which led to the creation of the Natura] Energy Laboratory of Hawaii (NELH).
After a detailed site selection study, Keahole Point, Hawaii was selected as
the location for the NELH facility. One of the primary criteria for the
selection of the Keahole Point site centered around the concept of generating
electrical energy through Ocean Thermal Energy Conversion (OTEC). The Keahole
Point site was particularly appealing since the OTEC process requires large
sources of cold and warm water which are directly available nearshore.

One of the proposed onsite OTEC projects presently being considered by
the Department of Energy is the development of an OTEC Seacoast Test Facility
(STF) including a deep, cold-water intake pipeline from shore to a water depth
of about 2000 ft. This facility would be utilized to carry out onshore OTEC
researcﬁ and development activities dealing with bio-fouling, corrosion and
heat transfer characteristics of newly designed OTEC heat exchangers and other
system components.

The conceptual design of the Seacoast Test Facility cold-water intake
pipeline involves an innovative design feature where the pipeline is actually
suspended 20 to 40 feet above the ocean bottom. The purpose of this feature
is to isolate the pipeline from sudden changes in terrain characteristics and
to avoid the abrasive affects of the hard, volcanic bottom material. In order
to provide the pipeline with buoyancy, polyethylene material was selected
which has a specific gravity Tess than that of seawater. Thus the proposed
pipeline is suspended off the bottom due to its natural buoyancy. Of primary
concern during the design of the STF suspended, cold-water pipeline was the
magnitude of the ocean currents near the bottom along the pipeline route. If
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large, bottom currents were prevalent, the drag load on the pipeline due to
the current could force it to ocean-bottom, thereby abrading the relatively
soft, plastic pipe material. Consequently, in order to provide bottom current
design data a]ong the proposed pipeiine route, a bottom current survey was
sponsored by the Department of Planning and Economic Development, State of
Hawaii, and the final results of this survey are herein reported.



II. CURRENT SURVEY METHODOLOGY

B 1. SITE CHARACTERISTICS AND CURRENT METER LOCATIONS AND SCHEDULE

- . Figure 1 describes the Keahole Point, Hawaii offshore bathymetry
.[from Noda (1977)] which is the proposed site for the OTEC Seacoast Test

- Facility intake and exhaust pipelines. Also shown in Figqure 1 is the current

survey axis which was utilized to orient the Tocation of current meter

deployments. The orientation and location of this current survey axis is in

close proximity to the proposed location of the STF cold-water intake pipeline.

}

2. CURRENT METER LOCATIONS

a8

During the conceptual planning of this current survey program, one
of the important objectives was to obtain current data at predetermined loca-
tions along the current survey axis in order to provide representative data
along the entire pipeline route. In order to logisticaliy carry out this
objective, exact vessel positioning data was necessary along the profile. To
provide this navigational capability, two benchmarks were accurately located
along the current survey axis. Thus, prior to a deployment or retrieval
'operation, visual targets were erected over these benchmarks. By positioning
the survey vessel such that these targets were co-linear, the vessel could
be accurately located along the current survey axis. The Tlocation of these

-benchmarks are:

}
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ot Designation North Coordinate (ft) East Coordinate (ft) Elev. (ft)

% et} AN
50 Forward Benchmark 326915.1 306331.9 ~20
Rear Benchmark 327203.8 306888.5 ~20

f Positioning the survey vessel along the current survey axis is only
iart of the navigational technique. In order to then locate the vessel] at
'the proper depth location along the profile, a Raytheon DE-731 Recording
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Fathometer was utilized. Thus, combining these two independent navigational
aids, the current meter positions could be accurately located during both
deployment and retrieval. _

Figure 2 describes the cross-sectional view of the bottom profile ajong
“the current survey axis shown in Figure 1. Also shown in Figure 2 are the
approximate locations of the current meters during this survey. Five current
measurement locations were used, designated A thru E, during the course of
this project and are briefly described below.

Location A: At the upper edge of the nearshore dropoff;
current meter located near the bottom.
, Location B: Location representative of currents in the
o shelf zone; current meter located at about
- 100 ft below the surface, to be representative
of mid-water currents.
L= Location C: At the upper edge of the deep dropoff;
' current meter located near the bottom.
Location D: At the lower section of the deep dropoff;
‘ current meter located near the bottom.
, : Location E: Location representative of the major stope;
f i current meter located near the bottom.

5 "‘ 3, INSTRUMENTATION AND EQUIPMENT

A. Current Meters.
The current meters selected for this project were General

‘Oceanics InSitu Film Recording Winged Current Meters. For shallow water
applications at Location A and B, Model 2010 current meters were instalied,
,‘while all other locations used the Model 2011-2 with a manufacturer's depth
_rating in excess of 6000 ft.

These General Oceanics winged current meters work on the principle of
‘drag and buoyancy versus current speed. As the current flows past the meter,
"the inclination of the meter housing and attached wing provides a measure of
“the current speed. The Model 2010 meter is a positively buoyant instrument,
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including a Model 3071 Film Recording Data Logger consisting of a single

frame Kodak Super 8 Analyst/Surveillance camera used to record the tilt

angle of the housing and compass orientation of the meter wings. The data
recording interval is selectabie and for the entire project a frame rate of
- 1 per 15 minutes was selected. The Model 2011-2 is a negatively buoyant meter
utilizing the same film recording data logger as in the Model 2010. These two
: *  current meter models have different wing types and the calibration curves for
each model is shown in Figures 3 and 4. Photograph 1 describes the General
Oceanics winged current meter and Photograph 2 shows the Model 3011 film
recording data logger.

B. Moorings.
One of the major difficulties in the planning of a continuous

current monitoring program, particularly for deep water current meter loca-
tions, is the technique for retrieval of the sensors. With water depth
extending down to 1500 ft, surface or nearsurface location markers are cum-
bersome and prone to vandalism. Also, current and wave drag on the marker/
retrieval Tine would have a significant and deleterious affect on the current
... data. The easiest retrieval technique would be to utilize acoustic releases,
¥ Wwhich release the anchoring weight upon a command from a surface deck unit.
Ff" : Khile acoustic releases are the ideal solution, they are also very expensive
and far beyond the budget allocation of this project.
- The retrieval technique selected for this project used timed releases.
" Instead of releasing the anchoring weight upon receipt of a surface command
. as is characteristic of acoustic releases, for the timed releases the anchor-
ing weight is dropped following passage of a pre-set time interval. Under
=, most circumstances, particularly in open-ocean surveys where weather conditions
"igre unpredictable, use of timed releases would be unsatisfactory. However,
“"the Keahole Point offshore area is an anomaly in that the local wind and wave
.fpattern bears little correlation with the dominant tradewind pattern. Pro-
“tected by the Hualalai volcano, typical local wind and wave conditions off
Keahole Point are very moderate even when gale force winds are blowing from
he NE. Thus wave conditions are of significant concern only when strong wind
fqupditions arise from the south thru east. Since this wind condition occurs
ery rarely and coupled with the very close proximity to shore of the current
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TABLE 1: Current Monitoring Schedule

f Data Recording Current Sensor Vater Mooring

: Location Period Depth (ft) Depth (ft) Type
”"g A 9/10-10/11/78 35 55 1
: A 10/13-11/15/78 35 55 1
-4 A 11/16-12/13/78 35 55 1
§ B 11/28-11/29/78 80100 310 2
"§ B 12/14/78-1/17/79 80-100 310 2
c 9/10-10/11/78 419 444 3
_ c 10/13-11/15/78 383 408 3
T T 11/17-12/13/78 359 384 3
: ﬁ oc 12/15/78-1/18/79 395 420 3
i oD 12/15/78-1/18/79 611 636 3
o IR 9/10-10/11/78 1423 1428 3
* ,§ E 10/13-11/15/78 1439 1464 3
~4 E 1/17-12/13/78 1475 1500 3

o
e

Water depth measured with a Raytheon DE-731 Fathometer at the
time of deployment.

Sy A
4 oo

! ’§§prvey. Included in this table are the location designations, the data
f%épovery period, estimated sensor and total water depth and mooring type.

nally Table 2 describes a record of both data and instrument recovery for

TABLE 2: Record of Recovery

Item Attempts Success Recovery
ent Meters/Moorings 14 Deployments 14 Retrievals 100 %
v osive Bolts 17 Installed 15 Fired 88.2%
~ P Transmitter 8 Installed 6 Functioned 75 %
v gnt Meter Data 15 Deployed 13 Functioned 86.7%

18



v. RESULTS

The analyzed current data is given in Appendix A. The following
section presents a description of the results by location.

ATy,
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A. Location A. .
Figures Al, A2 and A3 show the statistics and histograms for
These figures show that

R
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each of the three months of recording at Station A.
.~ the largest current conditions occurred during the first month of observation

(Figure A1) with a maximum recorded speed of 128.6 cm/sec (2.5 knots). Al1l
%hree months of observations indicate a predominant southward direction of

.mﬁnths of observations at Location A. It should be noted that the histogram
15ts and associated statistics include all observed data while the time
fes graphs utilize data averaged over one hour in order to filter any

Ve

@ﬁegiods the current flowed in the south-southwesterly direction. HNotice in

: h;ﬁ%%%%%%%%ge time series plots the periodic oscillation of the current vector is

; ﬁiiﬁ%ﬂ%pﬁfﬁéri1y in the north-south directions. This periodicity is most probably

: ’?%g%%%%%%éggiﬁ tidal fluctuations with typical fluctuations less than 1 knot. Also

| ~liEpmcanotice the interesting feature in Figure A4 during the large mean current flow

~} 3 3ied

e
=3

ST BNEEE The progressive vector diagrams are shown in Figures A7, A8 and A9.
hese figures indicate the dominance of the south-flowing current.
A10, A1l and A12 show the U, V and rotary spectral plots of the currents

e Péé?fa? energy levels of the north-south current component versus the east-
ﬂﬂstaqqmp0nent, the north-south dominating. The rotary spectral piots show

24
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Tittle difference between the clockwise and counterclockwise components of

.. the current indicating no preference of rotation.

One of the important features of these spectral plots is the shape of

. the curve. Notice in Figures A10, A171 and A12 that significant energy levels
- occur at the very Tow frequencies or large periods which tend to indicate

| either the existence of very long periodic fluctuations such as seasonal

" phenomena or mean current flow conditions throughout the observation period.
Moreover the peaks in the energy spectrums at the 6, 12, 18 and 24-hour periods
indicate the influence of tidal fluctuations. 1In particular, since tidal
.changes in the Hawaiian Islands are predominantly semi-diurnal, the high
energy peak at the 12-hour period is significant verification of this

~i: phenomenon,

'1' Figures AT3, A14 and A15 describe the kinetic energy spectrum of the
;;L:current. In Figure A13 ordinate axis extends an order of magnitude greater
}ﬁ'-in range than in Figures Al14 and Al5 indicating that the energy levels in the
-~ Aow frequencies were significantly larger during the first month of observa-
tions than during the final two months, Also, the spectral energy peaks at
" 6, 12 and 24-hour periods are clearly evident, with the 12-hour period peak
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% i{f B. Locatjon 8,

@-i:; Only about one month of data is available from Station B.

. The available data was recorded during two separated periods, however, during
 the first period data was obtained for only 1.7 days before the recording

o !{. [ $23

TR,

§ : l.camera malfunctioned. Consequently very Tittle information can be obtained

ﬁ - from this data, but the analyzed data is included herein for completeness

& (Figures Al6 to A20).

ﬁ - Figures A21 thru A25 describe the 34 days of observations obtained at
ﬁ - Location B. Note that the current sensor was Tocated at about 80-100 ft below

e

- the water ‘surface in a total depth of water of about 310 ft. Figure A21
describes the statistics and histogram of the results and note that the maxi-
mum recorded current speed was 122 em/sec (2.37 knots) with a mean velocity
of 49 cm/sec (0.96 knots), Notice also that the dominant current direction
was significantly northward.

Figure A22 describes the time series plots and graphically displays

IR
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f the significant northward trend of the current data. Moreover superimposed
_'on the mean northward flowing current are large periodic fluctuations in

" the magnitude of the current speed, probably due to tidal affects. Figure

. A23 shows the progressive vector diagram and again graphically indicates
_,the dominant northward flow. Notice that the projected cumulative drift

- during the 34-day period is about 1200 kilometers.

Figures A24 and A25 describe the spectral energy distributions of the
5 . current. Again, the large energy distribution at the very low frequencies
vindicate a significant mean current during the entire observation period and
major energy peaks at the 12 and 24-hour periods are tidal related.

W - C. Location C.

For Station C, four months of observations were obtained.

% Figures A26 to A29 show that the maximum recorded current during the observa-
i‘tion period was 53 cm/sec (1.03 knots) with mean current velocities ranging
~ From 8.5 to 10,9 cm/sec (0.16 to 0.2] knots) based on monthly averages.
Figures A30 to A33 are the time series plotis for Location C and show the
ffaominance of tidal fluctuation affects vérsus mean current flow. The high
EQ_Variability of the direction data is evident in these figures. Figures A34
ﬁto A37 show progressive vector diagrams for each of the months of observation.
‘‘Notice that there is a slight southward mean flow for the first 3 months of
“:obsérvations and during the last month a slight northward mean flow condition.
gﬁfFigures A38 to A45 describe the spectral energy characteristics of the current
. during the entire observation period on a monthly basis.

A e
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D. Location D.
5 Only one month of current observations was obtained at
- Station D. After 3 months of current data at Station E, it was decided to
" move to Station D and obtain one month of data. The objective of -this move
- was to determine if any significant changes in current characteristics
'_'occurred between the upper and lower regions of the deep dropoff. Figures A46
. to A50 describe the analyzed current data.
Figure A46 indicates a maximum recorded speed of 25 cm/sec (0.49 knots)
with a mean speed during the observation period of 8.7 cm/sec (0.7 knots)
with a northwest directional preference. The time series plots in Figure A47
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T4 jpdicate both a strong influence from tidal affects and a mean north-
‘westerly flow direction. The progressive vector diagram in Figure A48
‘graphically indicates mean northwest-oriented fiow conditions prevalent
‘during the entire 34-day observation period. Finally Figures A49 and ASO
:show the spectral energy distribution of the current components.

E. Location E.

i Three months of cturrent observations were obtained at
§$tation E and the results are described in Figures A51 to AB5. Figures A5]
i+0 A53 indicate that the maximum current speed measured during the entire

1 3-month recording period was 25.9 cm/sec {0.50 knots) with monthly mean

i »speeds of 8.9, 7.3 and 9.0 cm/sec. Current directional data indicates a
fpreference flow toward the northwest. Figures A54 to A56 show the monthly
itime series plots of current components. From these time series graphs the
sconsistent northwest current direction is evident for the entire observation
j speriod. Figures A57 to A59 show the monthly progressive vector diagrams and
Jitagain the consistent northwesterly mean flow is remarkably stable. Finally,
wFigures A60 to A65 display the spectral energy distribution characteristics
ébf the current components. In these figures the energy peak associated with
“the 12-hour period oscillation is the dominant characteristic and indicates

that the bottom current is tide related.
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SUMMARY

The four month current -observation period in the waters off Keahole

3 'mﬁint, Hawaii indicates the following:

3@?@33 In the nearshore zone ending at the upper edge of the shallow dropoff,

miﬁ%%@‘ Location A, the preferred current direction was towards the south. The
ook o, : ’ .
% paximum recorded current speed during the 3 months of observations was

e

28 cm/sec (2.5 knots) with a mean current of 16.8 cm/sec {0.3 knots).

In the shelf region, the current sensor located at Station B was 80-100
by Tt below the surface in a water depth of about 310 ft and thus represents
fUu%fmid-water rather than bottom current condition. In this shelf zone a
“aximum recorded current speed of 122 cm/sec (2.37 knots) was recorded and a
i%qé@ry significant mean current of 49 cm/sec (0.95 knots) computed. Moreover
..ﬂhring the 1 month of data obtained at Location B, the dominant direction was

rthward.

Proceeding into deeper water, as the deep dropoff is approached, Location
C, the bottom current direction exhibits a highly variable characteristic

With only a very slight preference towards the south. The maximum recorded

o

&7

—-r_zw:.--. . > [y op—— I ~
ceelTila AR Lpoe T
B

; 3.. @drrent speed during the 4 months of observations at Location C was 53 cm/sec
‘ %'; (1.0 knot) with an average mean current speed of 9.5 cm/sec (0.19 knots).

Continuing beyond the deep dropoff, at Location D, immediately below the

- dropoff in a water depth of 636 ft and at Location E in a water depth of
,?bout 1500 ft, the recorded current conditions are very similar. Both stations
Ehow a strong northwest oriented mean flow characteristic which indicates that
the current is flowing parallel to the bathymetry contours. The maximum
_recorded speed at Station D during the one month survey period was 25 cm/sec
:(0.49 knots) with a mean speed of 8.7 cm/sec (0.17 knots) while the recorded
fmaxiﬁum current speed at Location E during the 3 month observation period was
25.9 cm/sec (0.5 knots) with a 3-month average mean speed of 8.4 cm/sec

{0.16 knots).
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28



IO T A e O

o v e by

mro e o A e T T

hE-Hr

el ¥ Tt woll 4 T

Yo b T

FIGURE Al

sTATISTICS AND HISTCGGRAMS OF CURRENTS AT METER LOCAT ION
LOCATION ="LAT 19 44.0NK, LONG 156 03.2W. DEPTH = 10.67

'@BSERVATION PERICD = 1500 {0 SEP 78 TO 0841 11 OCT 78 |

N = 2940. D1 = 13.06 MINUTES. UNITS = (CM/SEC)

MERN VARIANCE ST-DEV SKEMNW KURT MAX
19.58 334.061 18. 28 I.950 8.017 128.58
-2.88 85. 50 g, 82 -1. 349 B. 247 21.92
-12.37 460. 22 21.45 -1. 102 5. 284 '44.93
= SPEED -
= FAST-WEST COMPANENT OF VELBC1TY, ERST = POSITIVE U
= NBRTH-SOUTH COMPONENT OF VYELOCITY, NORTH = POSITIVE
350 1 1 —— 1 1 ] !
., 300- -
. =
.9 2504 -
@ 2004 - . _

g '

Ll 150 B
3 100 -
' 507 »

0 | " T : ] _cll..l';nn = { =
0 20 43 GQ 80 160 120 140
SPEED (CM/SEC)
300 1 1 1 - ) 1 1 !
|
25!1- | L
2004 -

|—l- -
|

- I [

aD_lelﬁaijfhmﬂJU1FJ1H1UII LWIqirhxijnru1r“1FjL—

]

0 4= 9o 135 180 =225 27 315 360
S1RECTION (DEGREFS)

GBSERVATIONS
o
<

A-1

q
METERS
30. 7 DRYS!

MIN
0.0

-68. 26
-126. 22



"
: I
!
Lave 0
‘l

W,
LA
ey

I’- .

NS

R4

s

-
RS
\\i;"
]

RS

i

-

FIGURE A2
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FIGURE A3
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FIGURE A4b
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FIGURE Al6
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FIGURE A21

'STATISTICS AND HISTCGGRAMS OF CURAENTS AT METER LOCATION B
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FIGURE A22a
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STATISTICS AND HISTOGRAMS OF CURRENTS RT MEIER LOCATION C

FIGURE A26
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FIGURE A29
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APPENDIX I (c) :

CURRENT DATA FROM METER ON SITE,

11 November — 14 December, 2002.

Direction, Speed, N-S vector and E-W vector.



APPENDIX I (d):

ZONE OF MIXING LIMITATIONS AND MONITORING
REQUIREMENTS FOR THE CATES INTERNATIONAL, INC.,
MOI FARM PROJECT OFF EWA BEACH, OAHU.

The following table is excerpted from NPDES Permit No. HI 0021792, Part C, Page 10
(“Authorization to discharge under the Nationa! Pollutant Discharge Elimination System).

Minimum Monitoring
Limitations Requirements
Not to Not to
Geometric Exceed the Exceed the
Mean Not to Glven Value Given Value Type of
Parameter Exceed the More than More than Unit Frequency Sample
Glven Value Ten Percent Two Percent
of the time of the time
Total Nitrogen 110.00 180.00 250.00 pafi Once/month? Grab
Nitrate +
Nitrite 2.50 5.00 9.00 po/! Once/month? Grab
Nitrogen
Total 16.00 30.00 20.00 nafl Once/month! | Grab
Phosphorus : ' )
Turbidity 0.20 0.50 1,00 N.T.U. Once/month? Grab
Total Zinc 86 86 86 uafl Once/month? Grab
PH 7.6 - 8.6 Standard | once/month® | Grab?
1 The Permittee shall conduct the ZOM receiving water monitoring on the same day that the effluent monitoring.

The pH shall be tesied within 15 minutes from the time the sample was collected.




" APPENDIX II : BENTHIC COMMUNITY AND FISH BIOTA EVALUATION ON THE

FRINGING REEF CREST INSHORE OF THE PROPOSED FISH SITE
Prepared by : West Hawaii Aquarium Project Team
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ASSESSMENT
BLACK PEARLS, INC. SITE

FINAL REPORT

By WHAP TEAM
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INTRODUCTION

The Black Pearls, Inc. site is located between Unualoha Point to the North and
Ho'ona Bay just to the South. It is offshore and adjacent to the Keahole Airport,
Kailua-Kona (approximately N 19°44.557' latitude and W 156°03.343' longitude).
This site was surveyed on February 15, 2002. The primary goal of this project
was to characterize the fish fauna and benthic habitat of this location.

METHODOLOGY

West Hawai'i Aquarium Project (WHAP) site marking and methodology was
employed. Six stainless steel eyebolts were installed on the reef in the H pattern
developed by WHAP to mark the site (figure 1). WHAP methodology employed
consisted of tiwo primary elements:

1. Belt transects for fishes:

Transects for fishes consisted of four 25-meter lines that were visually censused
in @ 2m wide by 4m high corridor on each side of the line by a pair of divers. The
team makes two passes along the transect. On the first pass they swim high off
the bottom and record mobile transient species that would likely move out of the
area, and on the second low pass, the return leg, they count the cryptic fish. A
10-minute recon swim is done after the belt transects are completed to record
fish species not seen on those transects.

2. Benthic characterization:

Digital videography of each 25m transects using methods developed by Hawai'i
Coral Reef Assessment and Monitoring Project (CRAMP) was used. PointCount
'99 software was utilized for this analysis.

RESULTS & DISCUSSION

FISHES

A total of 65 species of 20 families were observed with endemics constituting
16.9% of the total (Table 1). The introduced species Cephalopholis argus and
Lutjanus kasmira were observed on the Recon (10-minute swim) only. The
recent immigrant to Hawai'i Balistes polylepis was noted. Abudefduf vaigiensis,
another recent immigrant however was not observed. No squirrelfishes or
soldierfishes (Holocentridae) were observed. A very large school of pennantfish
(Heniochus diphreutes) was observed at the slope during pin instaliation. In
terms of trophic categories, Planctivores (69.55%) dominated this site (Table 2).
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BENTHIC & CORAL COVERAGE

The area consisted of low to medium relief, basalt pavement with high coral
cover, 50.1% live coral (Table 3). Porites lobata (29.18%), Pocillopora
meandrina (8.18%), and old dead P. lobata (19.63%) were the dominant benthic
elements of the site (Table 4). Pocillopora eydouxi was also present, however
the majority of these were damaged. There was an anchor drag mark on the
slope north of the center makai pin. Boulder habitat started at about the 30'
depth and continued shoreward of the site. A steep slope at 50' covered by
corals turning into rubble between 70-120' then graduating and gentiy sloping off
into sand flats was seaward of the transects. No garden eels were observed.
Max depth of survey 170 feet.

INVERTEBRATES

Of the six species of urchins surveyed, only three were recorded on the belt
transects (Table 5). No Acanthaster planci were observed anywhere at the site.

CONCLUSIONS

The Black Pearls, Inc. site is characteristic of other areas along the West Hawai'i
coast having drop-offs very close to shore. This is a high-energy environment
during swells. The corals appeared healthy and the coverage was high. Fish
populations were diverse and robust. The overali impression of this site was that
of a vibrant and healthy reef comparable to some of Kona’s best locations.



Table 1. List of fish species recorded at study site. Recon includes
only those fish not observed on belt transects. Endemic species

are in bold type.

‘Species:
Abudefduf abdominalis

X

Acanthurus blochii

Acanthurus leucopareius

Acanthurus nigricans

Acanthurus nigrofuscus

Acanthurus nigroris

Acanthurus olivaceus

e B e

Acanthurus dussumieri

Aphareus furca

Arothron meleagris

Aulostomus chinensis

Balistes polylepis

Cantherhines dumetrilii

Canthigaster jactator

Caranx melampygus

Centropyge potteri

Cephalopholis argus

Chaetodon auriga

Chaetodon lunula

bod o Dot I B4 B 2 B B B B B

Chaetodon multicinctus

Chaetodon ornatissimus

Chaetodon quadrimaculatus

>|x[=

Chaetodon unimaculatus

Chlorurus sordidus

Chromis agilis

Chromis hanui

Chromis vanderbilti

Chromis verater

>

Coris gaimard

Ctenochaetus sirigosus

Ead ot B Bad Bad B P

Decapterus macarellus

Diodon holocanthus

Exallias brevis

Fistularia commersonii

Forcipiger flavissimus

XX x|

Gomphosus varius

Gymnothorax meleagris

Halichoeres ornatissimus

b P

Labroides phthirophagus

x>

Lutjanus kasrira

Macropharyngodon geoffroyi

Melichthys niger

Melichthys vidua

Mulloidichthys flavolineatus

Naso hexacanthus

Naso lituratus

>4 KX




Table 1. List of fish species recorded at study site. Recon includes

only those fish not observed on belt transects. Endemic species

are in bold type.

Naso unicornis

X

Oxycheilinus unifasciatus

X

Paracirrhites arcatus

Paracirrhites forsteri

Parupeneus cyclostomus

Parupeneus mullifasciatus

Plectroglyphidodon johnstonianus

Pseudocheilinus octolaenia

Pseudocheilinus tetrataenia

Scarus dubius

Scarus psittacus

Scarus rubroviolaceus

Stethojulis balteata

Sufflamen bursa

Thalassoma duperrey

Xanthichthys auromarginatus

Zanclus cornutus

R P d B B Bad B d B B B B o B B D2 BT

Zebrasoma flavescens

Zebrasoma veliferum

Totals

[ )
[9+]
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Table 2. Overall fish trophic levels.

LinmisTrophicLevel.: . ;-. 07 =% Fish:Overall: -,
Planctivores 69.55
Carivores (invertibrates) 15.54
Herbivores 9.21
Coralivores 2.81
Detritovores 247
Piscivores 0.43




Mean % Cover

Table 3.

Mean % Cover Substrate Category Totals

Total Live Coral Total Olddead Coral Total Algae Total Other Total Newdead Coral
Substrate Categorles



Mean % Cover

Table 4.

Mean % Cover of Substrate Types

SNTeM
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Substrate type
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Table 5. Number of urchins on belt transects.

Diacdema paucispinum
Echinothrix caiamaris
Echinothrix diadema
Hetejocentrotus mammifatus

Tripneustes gratilla

Rough-spined urchin
Long-spined urchin
Banded urchin
Blue-black urchin
Red pencil urchin
Collector urchin




Table 6. Mean (#/4) of fishes on belt transects ranked in order of overall abudance.
Diet codes are; A=Algae, C=Corals, D=Defrilus, F=Fish, I=Invertebrates, P=Plankton.

Endemic species are in bold type.

i, "Species” | oo vransect. o o ot U000 u L
e U A Bete, D | -Mean s SD, % of Tob
Pomacentridae  |Chromis vanderbili P 1109|362(228! 80|194.75| 128.58 66.40
Cirrhitidae Paracirrhiles arcatus | 16] 17] 17! 28| 19.75! 6.18 6.73
Acanthuridae Acanthurus nigrofuscus A | 16| 13| 25| 18| 18.00] 5.10 6.14
Acanthuridae Ctenochaetus sirigosus D 7 71 9| 6| 7.25| 1.26 2.47
Pomacentridae |Chromis agifis P | 20 17 2| 1| 6.000 935 2.05
Labridae Pseudocheilinus tetrataenia | 5/ 3} 10| 3] 5.25 3.30 1.79
Labridae Thalassoma duperrey I 6/ 0l 6 4| 4.00/ 283 1.36
Pomacentridae | Plectroglyphidodon johnstonianus Cc 3l 1| 6/ 3| 3.25] 2.08 1.11
Balistidae Sufflamen bursa | o| 5| 4| 4| 3.25| 222 1.1
Canthigasteridae |Canthigaster jactator | 4 0o 5| 2§ 275 222 0.94
Chaetodontidae |Chaetodon multicinctus C 3] 2| 4 2| 275 086 0.94
Labridae Pseudocheilinus oclotaenia [ 5/ 3 2§ 1] 275 1.7 0.94
Labridae Halichoares ornatissimus | 3] 11 4| 2| 2.50] 1.29 0.85
Pomacentridae | Chromis hanui P 6/ Of 0 3 225/ 287 0.77
Acanthuridae Zebrasoma flavescens A 4] 2| 1 2| 225 126 0.77
Labridae Gomphosus varius [ 2] 1| 3} 1| 175/ 096 0.60
Mullidae Parupeneus multifasciatus | 41 of 1 2| 175 1M 0.60
Chaetodontidae |Chastodon ornatissimus C 4] 2¢ 0| 0 1.0 1.91 0.51
Acanthuridae Acanthurus olivaceus A ol 2 1] 2| 125/ 096 0.43
Acanthuridae Naso lituratus A 11 2] 11 1] 1.26] 0.0 0.43
Scardiae Scarus psiftacus A of 1| 0] 4| 1.25{ 1.89 0.43
Scardiae Chlorurus sordidus A o 1f ©| 3 100 1.4 0.34
Balistidae Xanthichthys auromarginatus P 1| ol 0] 2| 075 096 0.26
Zanclidae Zanclus cornutus i 2| of of 1| 0.75 0.86 0.26
Acanthuridae Acanthurus nigroris A 11 o] o 1} 050/ 0.58 0.17
Pomacanthidae |Centropyge potteri A 1 1] 0] 0] 050/ 0.58 0.17
Chaetodontidae |Chaetodon quadrimaculatus cC ol 0/ 0f 2| 050 1.00 0.17
Labridae Macropharyngodon geoffroyi i o/l 2| 0| 0| 050 1.00 0.17
Balistidae Melichthys vidua A o] 2| 0] 0| 050 1.00 0.17
Labridae Oxycheilinus unifasciatus F 11 ol o] 1| 050 058 0.17
Cirrhitidae Paracirrhites forsteri F o] of 17 1l 0.50] 0.58 0.17
Labridae Stethojulls balteata | 11 o] 0 ©0f 0.33} 0.50 0.11
Labridae Coris gaimard | ¢/ ol o 1] 0.25 050 0.09
Bleniidae Exallias bravis C ol ol 1 o0 0.25 050 0.09
Muraenidae Gymnothorax meleagris F o 1 0| 0] 025 0.0 0.09
Balistidae Melichthys niger A 11 0| 0| 0 0.25] 0.50 0.0
Acanthuridae Naso hexacanthus P of of 1 0| 025 050 0.09
Scardiae Scarus rubroviolaceus A o] 0 11 0] 025 0.50 0.09

| Totals 2261432|333{182| 283.3| |
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APPENDIX III : RECREATIONAL FISHING AND OTHER USES OF THE KEAHOLE
AIRPORT OFFSHORE AREA
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RECREATIONAL USE SURVEY OF THE WATERS OFFSHORE
AND SURROUNDING UNUALOHA POINT, KONA COAST, HAWAII

By : Dr Dale J. Sarver and Neil Anthony Sims
Kona Blue Water Farms dba Black Pearls, Inc.
P.0O. Box 525, Holualoa, HI 96725

December 11™, 2001

INTRODUCTION:

This recreational use survey was conducted as an adjunct to a comprehensive Environmental
Assessment (EA) of the Unualoha Point offshore area, as part of an application for a
Conservation District Use Permit, and a concurrent application for an ocean lease (as specified
under Chapter 190 D) for an offshore fish farm (Figure 1).

It is intended to provide an assessment of the level of public use in the area directly impacted by
the fish farm, and in the surrounding waters.

This survey only covers boat-based activity. Other shore-based activity is addressed elsewhere in
the EA.

METHODS :

A survey of boat activity north of Keahole Point was conducted by visual observation of the area
by BPI employees, over a two month period : August and September, 2001. The survey therefore
covered one month of summer vacation, when tourist and other recreational users may more
frequently visit the site.

The Keahole area is very exposed to heavy North and West ocean swells, which primarily occur
over the winter months (November — March). Strong trade winds also are prevalent in winter,
and blowing generally from the North or Northeast. Recreational use of the Unualoha-to-
Keahole area is therefore significantly diminished over winter.

Over the summer period, the Kona Coast is also occasionally subjected to smaller South or
Southwest ocean swells, Under these sea conditions, the waters of Ho’ona Bay or Makako Bay
are reasonably well protected. Recreational use of the area is therefore higher in the summer.

In general, therefore, the survey period covered two of the months when recreational activity is
probably heaviest. If extrapolated over the whole year, the use figures here probably represent an
overestimate. However, for the purposes of this survey, such an overestimate is considered a
conservative, preferable approach.



The survey design covered all 61 days of the two-month period, with a prescribed three
observations each day. Observations were intended to be each three hours, on the hour, with the
time moving forward incrementally, by one hour each day, to provide overall coverage each
three days between 9 am. and 5 p.m. The pattern of planned observations for the first week of

August (the start of the survey) is shown in Table 1.

TABLE 1 : SURVEY DATA SHEET, SHOWING TIMES AND AREAS OBSERVED

UNUALOHA AREA RECREATIONAL USE SURVEY : AUG-SEPT, 2001

DATE | DAY ! TIME AREAS : (List no. boats and activity)

OFFSHORE OF | FARM AREA | UNUALOHA MAKAKO HO'ONA
FARM SHORE BAY BAY

08/01/01 | WED |09:00 AM

12:00 AM

03:00 PM

08/02/01 |[THUR |10:00 AM

01:00 PM

04:00 PM

{08/03/01 [ FRI |11:00 AM

02:00 PM

05.00 PM

log/04/01 [ SAT 09:00 AM

12:00 AM

03:00 PM

{08/05/01 | SUN |10:00 AM

01:00 PM

04:00 PM

08/06/01 | MON (11:00 AM

02:00 PM

05:00 PM

jog/07/01 [ TUES |09:00 AM

12:00 AM

03:00 PM

Not all observations were able to be completed on each day. A total of 150 observations were
made, instead of the planned 183 (a total of almost 82% coverage).

For any one observation, an observer stood at a designated vantage point, on the lava shelf near
the shoreline to the north of Keahole Point lighthouse (Figure 1). This provided a clear view of
all the waters north of Keahole. The delineation between the offshore and farm areas was made
by relating the proposed farm area to the appropriate compass headings that described the area.
Rock markers were used to facilitate sightings. Boats that were in deeper water inside of the
farm area were attributed to either Unualoha Shore or Makako Bay, depending on which site
they were closes to.



High-powered binoculars (Focal brand, 10 x 50 mm) were used to closely observe the vessels, to
identify the specific activities they were engaged in. A vessel flying the dive flag was presumed
to be diving. Other vessels at anchor which were not displaying the dive flag were presumed to
not be diving. Swimmers or snorkelers were often visible on the surface near the boat, but these
boats may also have been involved in bottom fishing. They may also have been diving, however,
and simply not displayed the dive flag. Transiting boats were those under power where no
fishing gear was evident (poles or lines trolling behind. Only those where the fishing gear was
obviously in use were classified as trolling.

RESULTS :

Site and type of use :

Only one boat was seen in the proposed farm area over the entire two month period: a single
vessel in transit (Figure 2). There was also limited activity in the area offshore of the proposed
farm area, with only 16 instances (8 boats transiting, 6 trolling, and 2 sailing the offshore

waters).

The greatest use encountered over the survey was for diving along the shoreline. Boats at anchor,
diving, represented over 71% of total observations (68 events, out of a total of 96 boat/events
observed over the survey period). The greatest majority of these were along the Unualoha
shoreline (68%, or 46 events), with considerably fewer in Makako Bay or Ho’ona Bay (15 and 7
events, respectively; almost all at anchor, diving).

There were several instances of close interaction between vessels and spinner dolphins, On
9/24/01, at 11 am, two boats were observed together in deeper water along the edge of the reef
drop-off, at Unualoha shoreline, drifting around a school of spinner dolphins, with divers in the
water. These boats were classified as “At anchor, diving” activity. Two boats, on two separate
occasions, were also observed at anchor, with divers in the water, in close proximity to a dolphin
school along the Unualoha shoreline. On one instance, a boat transiting out of the Makako Bay
area was also seen to be idling close to a school of dolphins, but no divers were seen in the water.

Time of use :

The use of the area was somewhat greater in August (54 instances) than in September (42
instances). Heaviest use was in the first three weeks of August, when on ten days the activity
over the course of the day averaged at or above one event per observation (Figure 3). Over these
three weeks, the overall average activity was 2.3 events per day. Thereafter, use declined to
almost half (average of 1.2 events per day). This coincides with the peak summer holiday period.

In the week after September 11", use was relatively high (2 events per day), indicating that there
was no immediate impact from the terrorist events which occurred then.



Most of the diving activities at Makako Bay and Unualoha shoreline was in the morning,
between 9 am and 12 midday. This is when most commercial dive tours are operating. In the
afternoons, when the onshore winds are prevalent, diving and other boating activity inshore is
significantly reduced. There was not a single instance of a boat at Makako Bay after 12 midday
(Figure 4), and most activity along the Unualoha shoreline was in the moming hours (Figure 5).
A few dive boats were observed along the Unualoha shoreline in the early afternoons (1300 —
1400 hrs, ibid), but almost no events occurred thereafier.

Activities offshore of the farm site occurred throughout the day, with peaks of activity in the
middle morning and mid-afternoon. This perhaps reflects the time of greatest activity of charter
boats on the fishing grounds, or of half-day excursions for tourists up to Mahaiula Bay.

DISCUSSION :

Negligible use of the proposed area :

The survey results indicate negligible use of the proposed offshore farm lease area. The greatest
impacts of the proposed fish farm on existing recreational use of the area will be the visual
impact upon divers, as they pass to or from the preferred dive sites at the Unualoha shoreline and
Makako Bay. The surface activity on the farm site would represent some level of navigational
hazard, but provided that the surface vessels and other floating structures are sufficiently marked,
the additional risks would be minimal. KBWF is working with the U.S. Coast Guard, to devise
appropriate marking and lighting arrays, to minimize the risk of collision.

Impacts on commercial dive operators :

The diving activity along the shoreline (Unualoha to Ho’ona) is almost exclusively from
commercial dive operations, taking tourist dive clients. This is reflected in the significant drop-
off in activity after the third week of August. Also, there was no noticeable increase in activity
on weekends, as would be expected if the dive activity consisted of a large component of local,
non-commercial dive operations.

The survey actually under-reports dive activity in the area, as it does not consider the commercial
dive tour boats, which take clients to the manta-ray dive site in Makako Bay, at night. Casual
observations indicate that up to five boats may be present, at any one time. Some of these boats
move into the Makako Bay area well before sunset, and may have been recorded as transiting or
at anchor for observations made at 5 p.m. Regardless of the time of ingress and egress of these
vessels, however, the impacts of the farm on these boats, and on the manta ray diving, will
probably be no greater than the impacts on other recreational dive boats (i.e. a visual impact, and

a navigational hazard).

The only potential additional impact would be if the farm were to use high-intensity lights at
night, which may draw copepods to the farm, and therefore attract manta rays. This could
conceivably draw manta rays away from the Makako Bay dive site, and detract from the night-
diving experience there. There is no intention to place high-intensity lights on the farm, other



than special security lights, which would be activated in times of inclement weather, for safety,
or when there is any intrusion onto the farm.

As this survey was conducted over the summer months, extrapolation over the full year would
probably over-represent the level of year-round diving activities. In winter, the heavy north-west
swells and strong NE trade winds severely curtail boating and diving in the area north of keahole

Point,

Impacts on other commercial tour operators._:

Extrapolation of these results over a full year would also probably over-represent the amount of
offshore fishing, both by locals and by commercial charter fishing boats. The summer months are
when most action occurs on the ‘grounds’, as the runs of small tuna (skipjack tuna, Katsuwonus
pelamis, and yellowfin tuna, Thunnus albacares) and mahimahi usually peak around August and
September. July and August are also the months when the big game fishing tournaments bring
tourists and competitors from all over the world, for these celebrated events targeting Kona’s

famed billfish.

Most tourists engaging in big game fishing, and most of the fishing public locally, would
probably support the concept of offshore fish farming as a means of reducing fishing pressure on
wild stocks. Mahimahi, in particular, would attract a lot of attention and interest, as it is a pelagic

species that is considered a ‘flag fish’ under IGFA rules.

By the same token, as this survey was conducted over the summer months, it does not reflect
increased boat activity from whale watching tours, which in winter occasionally venture north of
Keahole Point. Presumably, some of the boat traffic reported here as transiting through the area,
is commercial marine mammal —watching, s in summer these tours may come into the spinner
dolphin resting areas. The impacts on these marine mammal-watching tours would be similar to
the impacts on commercial dive operations and commercial charter boat operators — a visual
presence and navigational obstruction, the primary impact of which will be based on the
perceived impacts of the farm on the Kona Coast marine environment.

Public perceptions and sustainable resource management:

The presence of a commercial fish farm — particularly one which cultures native fish species
which have been heavily overfished — could be as much an environmental positive as a
detraction. Rather than being presented to visitors as an unsightly obstruction, the farm could
help to foster the image of Kona, and especially NELHA, as a center for environmentaly-
conscious, sustainable marine resource development. Much would depend on the public profile
of the operation, the other environmental impacts, and the perceived role that the farm plays in
recruitment supplementation or other stock enhancement programs. The farm proponents are
very much aware of this sensitivity, and will consciously strive to present the public image of the
farm to the local community and to visitors as an environmental enhancement, which reflects
Kona’s leading role in marine research, development and management.




FIGURE 2

No. Observations over Survey Period
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FIGURE 4

TIME DISTRIBUTION OF ACTIVITIES
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FIGURE 5

TIME DISTRIBUTION OF ACTIVITIES
Along Shoreline south of Unualoha Point
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APPENDIX IV : EVALUATION OF THE NUTRIENT INPUT TO THE OFFSHORE
ECOSYSTEM FROM FISH FEED (EA Bio Load b.123)
Prepared by : Neil Anthony Sims, KBWEF/BPI



BIOLOGICAL LOADING IN WATER COLUMN FROM OPEN OCEAN FISH FARM

ORGANIC MATERIAL INPUT

Farm production capacity .
Feed Conversion Ratio :
Feed provided to fish :
Organic input to ocean :

Equivalent to a daily input of
OCEAN VOLUME DILUTION

Water colmun cross section

Depth of water : 150 feet
Width of cage area : 9 acres
>ross section of water column

Water flowing through farm

Presume a 1 knot current
Over 24 hours

Volume of water through farm =

Volume of water =

BICLOGICAL LOADING

360,000 kg of fish produced per year
1.5 : 1 dry feed to fish produced

540,000 kg of feed provided per year

180,000 kg of feed not converted to fish

493 kg of feed per day

50 metres
200 metres
10,000 square metres

1,850 metres / hour
44 400 metres / day

cross section of water column x water flowing through the farm

444,000,000 cubic metres per day
444 million tonnes per day

Loading = daily ration / daily ocean volume through cage area

Equivalent to 1 Ib of food in
or 1 Ib of food in

0.0000011 kg feed per cubic meter of water
0.0000000024 Ibs of feed per liter of water

409,242,424 liters of water
108,265,192 gallons of water

COMPARISON WITH AN OLYMPIC SWIMMING POOL

For comparative purposes, presume that an Olympic swimming pool has the following dimensions

Length =
Width =

DPepth =

Total volume =
or

50 meters

25 meters

2 meters
2,500 cubic meters

657,895 gallons

Therefore, the Biological Loading is equivalent to

11h of food in

164.6 Olympic swimming pools

10/17/0201;18:51 PM KBWF EA BIO LOAD £.123
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APPENDIX IV a:

RESULTS OF WATER QUALITY AND BENTHIC MONITORING AROUND
THE MOI CAGES OFFSHORE OF EWA BEACH, OAHU.

The following is a synopsis of the results from the water quality monitoring that was associated
with the first two stages of the Hawaii Offshore Aquaculture Research Project (HOARP I and II)
operations which tested moi culture in submerged cages offshore of Oahu. The following was
provided by Prof Chuck Helsely, former Director of Hawaii Sea Grant, and Principal
Investigator for the HOARP project. Prof. Helsely continues this work today with a water quality
monitoring program around the cages for the commercial moi operation (HOARP III).

“During Phase I and Phase II of the HOARP experiment, sea water parameters of
interest to the Department of Health (salinity, temperature, oxygen saturation (% Oa),
acidity (pH), phosphates (POy), silicates (Si(OH)s), nitrates (NO;3), ammonium (NH,),
total phosphorous (TP), total nitrogen (TN), and water clarity (turbidity)) were
measured at a number of positions near the cage, and a few stations in the far field.

None of these parameters seem to be significantly changed as a result of the cage being
present, except for NHy. During Phase 1, observations near the cage yielded elevated
NH; about 3 hours afier feeding, out to distances of several cage diameters, but gave
essentially background levels in the far field. During Phase III of HOARP (the current
program) we have been focusing more on the far field. In the immediate vicinity of the
cage we continue to find elevated NHy, but we have not found any systematic changes
that can be related to the presence of the cage beyond about 200 meters.

“We do see elevated NHs and TN results at times at the ZOM boundary (3000 feet), but
at present we cannot relate these to the cage. If anything, we seem to see higher
NH; and TN in the deeper and colder water at depths, near the bottom. Since these
waters can be more than one degree Centigrade cooler that the surface waters, we are
clearly in a separate water mass, and thus the results from the deeper waters are unlikely
to be from the cage, which is entirely in the upper, well-mixed water mass. They may
be related to discharges from the nearby sewer diffuser but we have not proven this
conjecture. Thus, I believe it can be said that the cage is having little effect on the
surrounding waters at distances of more than a few hundred meters.

“During times of slack current, we have noted substantial increases in NH, in the
immediate vicinity of the cage. This is because mixing is minimal at these times, and
thus the NH, tends to accumulate near the cage. Values as high as 50 ppb NH; were
observed during Phase II. During times of moderate current (0.5 knots) we rarely see
any NH, values above about 10 ppb.

33

¥ XIGNIddV

>l



“No other physical or water chemistry parameter seems to be cage related. This is not
unexpected given the chemistry of the ambient waters and the amount of water

exchanging with the cage.

“We have also been measuring, on a quarterly basis, changes in the benthic biota. We
have observed no change in the overall benthic assemblage. We have seen changes in
abundance of specific groups, particularly those thought to be opportunistic detritivores,
in the immediate vicinity of the cage. Maximum changes have occurred immediately
under the cage, with a very subdued change at distances of 80 meters from the cage.
Control stations upstream and downstream of the cage at distances of about 400 meters
show essentially no change in either abundance or species. 1 should emphasize that
these are changes in abundance only, and that no change in assemblage is taking place
that we have been able to document to present.”
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APPENDIX V : LETTER OF SUPPORT FROM KONA-KOHALA CHAMBER OF
COMMERCE, by Ron Aronson, President, dated 6/4/02)
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KONA-KOHALA 75-5737 Kuakini Hwy., Suite 208
CHAMBER Kailua-Kona, HI 96740
OF COMMERCE Phene: 808-329-1758 Fax: 808-328-8564
—— www.kona-kohala.com konakcc@gte.net

June 4, 2002

Mr. Dale Sarver

Kona Blue Water Farms
P.O. Box 525

Holualoa, HT 96725

Dear Mr. Sarver,

Thank you very much for giving a presentation to the Board of Directors of the Kona-Kohala

Chamber of Commerce, We appreciate your time and effort and know the board members found
your ideas very innovative and interesting,

benefit from their nutritional value and to provide a stable source of fish for our restaurants and
hotels.

Thank you again for your presentation and we look forward to working with you to bring this
project to completion,

President
Kona-Kohala Chamber of Commerce



APPENDIX VI : MANAGEMENT PLAN, APPENDED TO CDUA APPLICATION

MANAGEMENT PLAN

FOR AN OPEN OCEAN FISH FARM

OFFSHORE OF UNUALOHA POINT, NORTH KONA, HAWAII

PREPARED FOR :

Board of Land and Natural Resources,
pursuant to Section 13-5-24 R-1 HAR

PREPARED BY :

Kona Blue Water Farms
(a division of Black Pearls, Inc.)
P.0O. Box 525, Holualoa, HI 96725

Dated : January 15, 2003



1. GENERAL DESCRIPTION

LOCATION

Pursuant to Section 13-5-34 HAR, Kona Blue Water Farms (a division of Black Pearls, Inc.)
requests a Board Permit to allow an ocean lease for aquaculture, specifically an open ocean fish
farm, offshore of Unualoha Point, North Kona, Hawaii (see Figure 1). The farm will occupy the
surface, seafloor and water column of the State marine waters and submerged lands classified in the
Resource Subzone per section 13-5-13 (5) HAR. This use is consistent with the Conservation
District, and the Resource Subzone, as identified in section 13-5-24 R-1 i.e. AQUACULTURE.

The farm will be located in waters of 150 - 200 ft depth, over soft sand substrate, exposed to good
current flows. For these reasons, we expect to see minimal environmental impacts (see attached
Environmental Assessment). Because of its depth, and the paucity of the bottom biota, there is
minimal use of the area at present. The proposed site lies inside of the marlin and tuna fishing

grounds off Keahole Point (Figure 2).

The proposed site is a square, with a total area of 81 acres, and sides of 1,878 &, with a center at
Latitude 19 degrees 44.54 minutes North, and Longitude 156 degrees 03.63 minutes West. The
depth at the center is approximate 180 ft. The outermost 72 acres will be used exclusively for
mooring lines. No net pens will be sited in this outer area. The 9 acre area at the center of the lease
will contain all of the net pens (see Figures 1, and 3 (a) and (b)). This central area will be a square
with sides of 626 ft. The closest distance from the edge of this central area to shore is
approximately 1,740 ft to the northeast, to Unualoha Point.

SPECIES CULTURED

The farm intends to culture only hatchery-reared fish that are native to Hawaiian waters.

No alien species will be introduced for culture on this farm. The keystone species will be
mahimahi, as we have hatchery technology in hand for this fish. We are also currently developing
hatchery techniques for kahala, opakapaka and other high value fish, and we will substitute these
into the farm production as we develop suitable culture systems.

Within the first year we expect to be culturing both mahimahi and kahala. Within the second year
we hope to initiate opakapaka cage trials, and move towards commercial-scale opakapaka culture in
the third year. As the opakapaka come on line, they will substitute for the mahimahi in the

production model.

NET PEN DESCRIPTIONS

We intend to use a combination of both submersible net pens and surface net pens, to accommodate
the requirements of different species, stages of growth, and technology development. Both types of
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pens offer advantages. Submersible pens are subject to less wear and tear, and less fouling, but
require SCUBA diving to tend the fish, or to monitor feeding. Surface pens alloWw more car.eﬁxl
monitoring of feeding and fish health, and may be required for some species, such 38 mahimahi, or
for some grow-out stages of some species, such as nursery or harvest stages.

All mooring lines will be taut, and only taut mesh pens will be used. Anchors and moorings will be
engineered to withstand up to 50 year storm conditions.

Any surface obstructions will be Iit according to Coast Guard regulations, Class C; -which call for
amber or yellow lighting, with a slow flashing, visible for a minimum of one nautical mile.

The submersible net pens will be similar to the Sea Station 3000™, manufactured by Net Systems,
Inc., of Bainbridge Island, Washington State, which are used on the moi farm operation off Ewa
Beach, in Oahu. Each pen is bi-conical in shape, with a central equatorial ring frame of steel tubing.
The pen size is 80 feet wide by 60 feet tall, with a steel cylinder along the vertical axis. This is
ballasted by a concrete block anchor, suspended from the central cylinder. The pen €an be raised to
the surface by injecting air into this central cylinder, and lowered by releasing the air-

The frame is covered with a tight netting of Spectra™ mesh, an extremely strong, UV rfzsistant
synthetic material that is used in many marine applications. Divers can access the Pen by zippered
openings. By installing partitions in the pens, more than one cohort of fish can be yeared at any one

time.

The submersible net pens will be moored so that the tip of the upper cone protrudes above the
ocean surface. This will improve the work safety conditions of divers working inside the pen. In
case of gear failure, divers can simply surface directly inside the pen, whereas in a fully submerged
pen, a gear failure runs a high risk of diver mortality. Having the tip of the pen break the water
surface will also greatly facilitate monitoring of the fish, especially during feeding. This will
significantly reduce the risks of overfeeding, or other potential environmental impacts. There is
also better wave-driven mixing at the water surface, which results in more rapid dilution of any

metabolic wastes of the fish.

The only detriments to having the pen near the surface are the potential risks t0 navigation, the
increased fouling of the mesh by macroalgae, and the possible security risks. The farm area will be
marked, as required by U.S. Coast Guard regulations. Security risks will be managed by passive
surveillance systems. The exact amount of algal fouling in the oceanic waters off Keahole can only
be determined by initial trials. While normal algal growih would be slow in these oligotrophic
waters, a certain amount of macroalgal fouling might be enhanced, and might be considered
beneficial, as it may help to absorb some of the fish's metabolic wastes.

In case of hurricanes or other severe ocean storm conditions, these net pens could be quickly
submerged by releasing the air from the central column. The pen will then sink until the concrete
counterweight that ballasts the central column settles onto the substrate. The Process can be
completed for a single pen in about 15 minutes. Severe weather advisories of Storm warnings
usually provide at least one day advance notice, which gives ample time for the work crew to sink
the submersible pens. These pens may also be submerged for some period of time during the grow-



out period, depending on the work conditions, the level of comfort by management with feeding
strategies and monitoring of the fish, and the requirement for divers inside the pen. We intend to
moor the submersible net pens so that the tip of the column protrudes about 10 feet above the water
surface, and sits about 15 — 20 feet below the surface when the pen is submerged.

Surface net pens will be circular in shape, around 25 meters (82 feet) in diameter, with a volume of
about 5,000 cubic meters (180,000 cubic feet). The surface ring is made of HDPE tubing. The net
hangs vertically from this rim. The net will be made of white nylon Raschel (knotless) mesh, or
similar material. An outer small mesh predator net will provide a barrier to separate any potential
predators from fish in the pen, or mortalities near the bottom. An additional net panel is raised
around the rim to a height of around 5 feet, to prevent escapement of fish by jumping over the net

T,

Submersible pens can be partitioned to separate nursery-size fish, juveniles and adult fish. If
surface pens are used, two additional small nursery pens will need to be deployed. The nursery pens
will be smaller - around 8 m in diameter (26 feet) and 500 cubic meters (or 17,700 cubic feet) in
volume, with a finer mesh on the net. These will be located adjacent to the larger surface pens, and

will be attached to the mooring grid the same as the other pens.

CONSTRUCTION PLAN

The farm will consist of a maximum of six pens, together with two smaller nursery pens. The initial
deployment plan is for three of the grow-out pens to be submersible, and for three to be surface net
pens. These will all be deployed over the first year. The mooring grid will be laid out and installed
first. As needed, pens will be assembled at Kawaihae Harbor, and towed down to the farm site, and

deployed by attaching them to the mooring grid.

Each anchor line in the mcoring grid will be anchored to the sediment with a concrete block and
Danforth anchor. The precise size and weight of anchor, concrete blocks, chain, and mooring lines
are yet to be determined. These particulars will be specified by qualified maritime engineers, and
will be submitted for review and final approval to the Army Corps of Engineers, as part of the

requisite ACOE permit process.

The precise location of the anchors will be predetermined by the engineering design, and anchors
will be deployed using GPS to ensure accurate installation. The mooring grid will be established
under tension maintained by sub-surface buoys — the taut mooring lines are to ensure that the risk
of entanglement of marine mammals is negligible.

At the termination of the lease, all net pens, subsurface lines and other structures will be removed.

OPERATION PLAN

Fish will be reared to 12 months age, including two months of hatchery and nursery rearing on
land. Each cohort of fish will then spend 10 months on the farm site.



Fish fingerlings will be produced in the KBWF fish hatchery facilities, based at the Natural Energy
Laboratory of Hawaii Authority. A new cohort of fish from one or the other species will be reared
each two months, depending on the spawning of broodstock. The fish from the hatchery will be
held in a land-based nursery facility until they are ready to be transferred (around 3 inches in size),
at which time they will be trucked to Honokohau Harbor, transferred to tanks on the work boat, and
ferried out to the farm site. On the site, the fingerlings will be initially stocked into a nursery pen,
where they will be held for two months, and then transferred to the grow-out pen for the rest of the
grow-out period.

At 10 months age, we will begin to harvest the fish. Each cohort of fish will be harvested over a
two month period, resulting in fewer, but larger fish reaching the final age of 12 months.
Harvesting will be undertaken by using crowd nets in the surface pens, with fish pumped from the
pens into a chilled brine solution in the workboat. Fish will be brought ashore and either sold to
wholesalers or shipped overseas, or distributed directly to local markets. All fish will be sold
unprocessed (“in the round”, head on and ungutted).

Feed systems will vary, depending on the type of net pen. The surface nursery net pens will be fed
by hand. For surface net pens, automatic spreader feeders will be used to scatter feed over the water
surface. These feeders will be timed to ensure that fish are fed small potions at regular intervals
(say, every two hours), to ensure that no feed is wasted, and that the fish achieve maximum
assimilation (digestion) of the feed. The amount of feed and the interval between feedings will be
regularly adjusted for each net pen. For submersible net pens, feed pellets will be mixed with
seawater and pumped through a 4 inch or 6 inch hose, and pumped into the center of the pen.
Submersible net pens will be fed up to three times per day. Divers will regularly monitor feeding by
the fish in the submerged pens, to ensure that feed is not wasted.

In both submersible and surface net pens, divers will regularly check the pen for damage, and to
remove any mortalities. Under inclement conditions, the site will still be monitored visually, from
the shore at Keahole Point. Pen maintenance will also include regularly inspecting and repairing, if
necessary, the spar, ring, support cables anchor system and net enclosures on a regular basis

(biweekly to monthly, depending on component).

The design life of all components, other than the net pen itself, is 15 years. All metal parts will be
anodized, and sacrificial zincs will be used to prevent rust. The ropes for the moorings may
encounter some abrasion, and may need to be replaced on occasion. The nets themselves are
designed to have a maximum working life of around 5 years. Nets will be cleaned regularly, to
diminish the drag forces on the mesh. Patching of nets can be accomplished by divers. Nets in
surface pens can be changed quickly and easily while fish are inside the pen. For submersible net
pens, fish must be removed before the net can be fully replaced. Used pens will be disposed of in
the commercial solid waste system.

Nets will be cleaned by divers hand-brushing with stiff bristled scrubbing brushes. No chemicals
will be used in the cleaning process. Periodically, nets may need to be replaced and dried out.
These nets will be transported to the KBWF facility at NELHA, where they will be washed and



dried, before being returned for re-use. All waste water from net washing on land will be disposed
of in an in-ground effiuent system, designed for this purpose.

The site will be serviced by a single work vessel, of length 45 ft or smaller, with a crew of two or
three personnel. The crew will be on site intermittently, for an average of around 6 hours per day,
but will spread their presence on site over all daylight hours to ensure maximum feeding efficiency
by the crepuscular (sunrise and sunset) feeders such as mahimahi.

The vessel will work out of Honokohau Harbor, where it will be moored in a commercial fishing

slip (if one is available) or will be held overnight on a trailer. There will also be Jand-based support
facilities, including an office, workshop and feed storage area, on land leased from the DOBOR.

PRODUCTION

Total annual production from the farm will be 360 tonnes of fish per year, either kampachi (kahala)
or mahimahi, The standing stock of fish at the farm — the maximum biomass of fish that will be
held on the farm at any one time - will be around 99 tonnes (218,000 pounds).

The net pens will be stocked every two months. For kampachi, each net pen will be stocked with
around 26,000 two month old fish, each weighing around 100 grams (4 oz). Over the 10 months of
grow-out, cumulative mortality may total 10%. For mahimahi, a higher mortality rate is anticipated
(around 20% throughout grow-out) and so a larger stocking of around 160,000 fingerlings per net

pen is required.

Final size at harvest will be around 2.25 kg (almost 5 lbs), with around 24,000 fish harvested from
each cohort (both mahimahi and kampachi) at the end of the tank grow-out.

Fish will be harvested three times weekly (depending on market demand and flight schedules for
overseas shipments), with an estimated 2,300 kg (5,000 pounds) of fish harvested each time, once

the farm reaches steady state.

2. EXISTING CONDITIONS ON PARCEL

Ownership : The offshore waters are owned by the State of Hawaii, and is administered by the
Department of Land and Natural Resources.

Resources : The deep water and coarse sand substrate supports very little flora or fauna. A survey
of activity showed that here was negligible public use of the immediate area (see
Appendices to the attached EA). Commercial dive charter boats and recreational fishing and
diving boats anchor along the reef areas inshore of the site (Unualoha Point and Makako
Bay), but the proposed operation will not impede access to these areas. The area is not a
significant habitat for birds. There is no historical significance to the site.



Presence of Threatened or Endangered Species : The area lies just inside of the Hawaii Island
Humpback Whale National Marine Sanctuary, and is frequented by humpback whales in
winter. However, no entanglement risk or other adverse interactions are expected, because
of the taut mooring lines and taut mesh on the net pens. Similarly, although green sea turtles
and monk seals may traverse the area on rare occasions, no adverse interactions are
expected. Other endangered species do not frequent the area.

Constraints : None. The area is part of State Marine Waters, but is not subject to heavy surf action
because of the water depth. The project intends to use submersible net pens, wherever
practical. Surface pens may be needed for some species, or some stages of grow-out. All
engineering of net pens and mooring systems will be performed by qualified engineers, with
specifications sufficient to withstand 50 year storms.

~ Existing land uses : There are no existing structures in the proposed lease area. As discussed

above, there is some use of the fringing reef area inshore of the lease for diving and fishing,
but the proposed use will not impede access to these areas.

Existing Conservation District Use Permits : None.

Access : The deep water offshore lease area can only be reached by boat or other watercraft. The
inshore reef area can also be reached by foot across the lava from NELHA or jeep trails

through the airport lands.

Seils : The area of the proposed lease slopes seaward from 150 feet to 200 feet deep. The ocean
bottom is covered with a thick layer of coarse sand.

3. PROPOSED LAND USES ON PARCEL

Description of proposed Land Use : The pearl farm will occupy the surface, seafloor and water
column of the State marine waters and submerged lands classified in the Resource Subzone
per section 13-5-13 (5), and section 13-5-24 R-1 AQUACULTURE.

Site Plan : See Figure 1, attached.

Justification : Marine fish farming is aquaculture, and therefore complies with the requirements
for the resource subzone, as detailed in section 13-5-24 R-1 AQUACULTURE.

Relationship to other Iand uses : The area is directly north of NELHA's research corridor. The
Jands directly inshore from the proposed lease area are owned by State of Hawaii, and
administered by NELHA for commercial aquaculture purposes. Cyanotech Corporation
currently operates microalgal culture ponds for growing Spirulina pacifica in this area.
Further mauka from Cyanotech's ponds is the runway for the Kona International Airport.

Expected timing : The project could expect to obtain the lease by July 1st, 2003. Operations would
commence as soon as possible thereafter. A 20 year lease is requested.



Monitoring strategies : A long term water quality monitoring program will be instigated at the
farming company’s expense, as part of the NPDES requirements, to track impacts from the
farm on water quality and benthic habitat. The specific details of parameters, sites and
frequency of sampling will be determined in consultation with the State Department of
Health Clean Water Branch, as part of the process of obtaining the NPDES permit.

Environmental Assessment : A draft Environmental Assessment is included in the package, and is
attached.

Historic Preservation concerns : There are no such concerns for the area, as described in the EA.

4. REPORTING SCHEDULE

Time duration of management plan : The management plan shall remain in effect for the full
duration of the lease. A 20 year renewable lease is requested, based on the investment required, and

the lead time until the farm reaches commercial production.

Annual reporting schedule : The pearl farm will be subject to annual reporting requirements
under the Aquaculture License law. A copy of this annual report will be provided to DLNR, along

with the reports from the water quality monitoring program, as appropriate.

Annual reporting requirements : The Aquaculture License law requires details on number of
protected animals held on the farm. The water quality monitoring program will provide raw data,
analysis and interpretation of the germane parameters, and assessment of the extent and impact of
any changes in benthic community or substrate beneath the farm




APPENDIX VII : BIOLOGICAL ASSESSMENT OF THE UNIVERSITY OF NEW
HAMPSHIRE OPEN OCEAN AQUACULTURE DEMONSITRATION

PROJECT, FINFISH COMPONENT.

(Excerpt, page 42: Risks Associated with Whales coming in contact with
(netcage) Gear). Celikkol, B., 1999.




-

INANNDOQ

QIATIOT SV Qa0 14V

BIOLOGICAL ASSESSMENT

" OF THE UNIVERSITY OF NEW HAMPSHIRE
OPEN OCEAN AQUACULTURE DEMONSTRATION PROJECT

FINFISH COMPONENT

JANUARY 29, 1988

PREFPARED FOR

US ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION
'REGULATORY DIVISION

696 VIRGINA ROAD .
CONCORD, MASS 01742-2755

Submitted by:
Barbaros Celikkol, Ph. D.
Jere E.l Chase Ocean Engineering Laboratory
'University of New Hampshire
Durham, NH 03824



aﬂAmoml SV QMNLIVD LN

T LT e

ANNd0q

. the proposed s

re predicated by food
el, and squid -
both

ite. Since the movements of these two whales a
m into the area in search of these herring, macker

supply, they may sSwi
although very low, that one or

schools. Therefore, there is a finite possibility,
species may swim into the proposed site.

Associated with Whales Coming in Contact

If whales do enter the vicinity of the site, there is a low possibility that they may come in
contact with the gear. The plan is for one cage to spend most of the time on the surface,

while the other remains submerged. Therefore there is little chance of contact for

whales that are surface feeding or swimming, as there is only the one cage structure for
For the cage that will stay on the surface,

the whale to make contact with within the site.

the danger of a whale coming Into contact with gear will primarily be from the cage on

the surface and around the 18 m level where the grid, anchor, and cage bridle lines
d, the danger of contact will primarily be

come together. For the cage that is submerge
from the grid level at 18 meters to the base of the submerged cage at 30 meters below

the surface.

6.1.2 Risks with Gear

The most likely section of mooring that may cause confusion for the whales, and
therefore possible contact with the modring structure, are at the grid comers, where one
onnected to the rope connector.

anchor line, two grid lines, and one cage bridle line are ¢

A possible outcome -of contact between a whale and a grid corner area could be a flipper
or tail fluke, especially a humpback with its long flippers, getting temporarily caught
between lines. Because all the lines that are connected to the rope connectors are

under high tension (minimum of 2000 N) and have no “loose ends”, it is unlikely that a
line will wrap around a flipper or fluke.

nto contact with the lines, most of the selected lines
nd be light colored. The grid comer and
nce their visibility. The anchor
are very stiff due to

To help the whales avoid coming |
will have relatively large diameters (48 mm) a
bridle line buoys will be painted with light colors to enha
lines (Phillystran PSP 130), though they are only 40 mm in diameter,

the *wired laid” construction and braided cover.

chain for the first 10 m from the anchor. This chain

will act as the anchor and tensioning (at least 2000 N) system for the crown lines that:

lead to the surface buoys. In this way, the crown line buoys will resemble standard
oceanographic buoys. The submerged grid comer and bridie buoys will have only short
(.e. 1 m) lengths of chain connecting them to the rope connectors and will have high

tensions due to their buoyancy. Therefore, these buoys do not pose ah entanglement
_threat to the whales. Because there are no components of the mooring structure that
are known to cause entanglements (i.e. lightly tensioned lobster pot lines, gill nets, cod
traps, etc); the chance of whale entanglement should be considered unlikely to very

unlikely.

Each of the crown lines will be heavy

Because the cages are large structures, the whales should be able to see and maneuver
around them. Should a whale make contact with a cage, it should be able to rebound off
the cage because of the taut netting. The hanging concrete weight imparts a high
tension In the pendant, making the possibility of entanglement extremely unlikely. The

cages therefore do not pose any known whale entanglement risk.

42




APPENDIX VIII : TRANSCRIPTS OF VARIOUS PUBLIC MEETINGS HELD IN
KONA OVER THE COURSE OF FORMULATION OF THE DRAFT

ENVIRONMENTAL ASSESSMENT.

(a) Transcript of Question and Answer Session from Meeting at NELHA on Wednesday,
April 10", 2002, regarding Kona Blue Water Farms’ application for an open ocean

aquaculture lease off Unualoha Point.

(b) Notes from Core Group Meeting to discuss potential Broader Benefits from KBWF’s
proposed Hatchery/Offshore farm Project, Tuesday, April 23", 2002

(c) Transcript of Meeting at NELHA Conference Room on Friday, May 17", 2002, to
review the potential for intersCtion between Kona Blue Water Farms’ proposed open

ocean fish farm off Unualoha Point, and dolphins

(d) Transcript of Meeting at NELHA Conference Room on Tuesday, May 21st, 2002, to
discuss with Kekaha kupuna the concept of the proposed open ocean fish farm, and

obtain input on traditional perspectives and cultural issues.

() Transcript of Meeting at Sun Cablevision Conference Room on Tuesday, May 28th,
2002, to discuss with Royal OQrder of Kamehameha the concept of the proposed open
ocean fish farm, and obtain input on traditional perspectives and cultural issues.

(D Letter from Kumu Pono Associates (8/26/02), detailing discussions with kupuna “all
of whom are knowledgeable about the fisheries in the Kekaha region of North Kona™.
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Transcript of Question and Answer Session from Meeting at NELHA

on Wednesday. April 10“’, 2002, regarding Kona Blue Water Farms’ application for
an open ocean aquaculture lease off Unualoha Point.

Q. Is there a problem with ammonia or fish waste accumulating on the bottom, or other
environmental problems?

A. There is over 1.3 million tons of fish farmed in cages around the world, and it is generally an
industry that has minimal environmental impact. In the past, some cage sites were located in
protected bays or fjords with little circulation. This sometimes resulted in accumulation of fish
feces and uneaten food beneath the pens. As cage engineering technology has improved,
however, the cages have been able to move into deeper water, with better circulation. There is a
tremendous dilution factor from all of the water that moves through the fish farm area. For the
site we have proposed, at maximum production of 360 tonnes per year, presuming a 1 knot
current, the total feed input to the environment is equivalent to one pound of fish feed in 274

Olympic swimming pools.

The ammonia from the fish is also quickly broken down by natural bacteria in the water. In the
studies of the submerged cage in Oahu, the ammonia was not detectable at a distance of 30 m
downcurrent from the cage. Although there was an increase in the numbers of worms and other
organisms in the soft sand substrate beneath the Oahu cage, there was no change in the diversity
of the animals. The increase in the benthic biomass is to be expected when there is some greater
organic input. The overall conclusion, however, was that the organic input was not harmful to the

benthic community.
Q. What is mesh size on net pen? What is risk of catching wild fish in mesh?

A. Nursery pens are usually 2" to %™; adult pens are up to 1 2" mesh. It is thick twine, and wild
fish do not get entangled.

Q. What is experience with wild fish predation?

A. No problem so far with other cages in Hawaii.

Q. What is potential for marine mammal entanglement?

A. Mooring lines and mesh are kept very taut, and are big diameter — more like a cable. There

have been no records to date of entanglement in fish farming gear. Entanglements are almost
always the result of slack-line fishing gear such as drift-nets, long-lines, and crab pot lines.

Q. Will this interfere with dolphin movement into Makako Bay?

A. Daily dolphin movements vary, but the usual pattern is for a group to aggregate on the shelf
off Mahaiula, and move along the reef drop-off into Makako Bay. The fish pens will be a ¥ mile
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offshore, in deeper water, and will not impede this movement. After resting in Makako Bay, the
dolphins have a “zig-zag” pattern back and forth — they don’t follow a set path out to sea. The
fish pens and moorings don’t represent a barrier to dolphins. They monitor the interaction of
dolphins with the offshore farm operation off Ewa Beach — the dolphins swim over, under and
around the submerged cage — but they are neither attracted nor repelled by it. They don’t try to

get at the fish inside.
Q. Does it interfere with turtles or marlin?

A. There is no history of any problems. It is probably too shallow for marlin.

Q. Could this be a fish aggregation device?

A. Fish are attracted to the Ewa Beach cage. Broomtail file fish (loulu) are present in large
numbers, and mullet and palani are also abundant. But it doesn’t act the same as a FAD in deep
water. There are no pelagic fish — tuna and marlins — around the cage.

Q. How often will dead fish be removed?

A. The farm will usually be checked on a daily basis, but some days the sea or weather may not
permit access to the cages. As with most farms — chickens, cows, pigs — you don’t want to leave
dead animals in the same area as your healthy animals.

Q. What is the potential for caged fish to escape? What will be the impacts of this?

A. As farmers, we would very much try to minimize the risk of escapees. However, as we are
going to use just native species — not foreign species — the concerns about escapement are
minimal. Most of these escapement concerns stem from the West Coast salmon farming, where
they were using introduced Atlantic salmon. We are using Hawaiian species on the farm. There
is an ongoing scientific debate about the potential for genetic problems with escaped native fish,

but there are no firm conclusions. For mahimahi, they will disperse very quickly. For something
like hapu’upu’u, if several thousand were to escape, it would be a field day for local fishermen.

Q. What vehicle will be used for feeding?

A. Current practice is for farmers to go out in a boat to the site and feed 2 or 3 times per day. We
would like to eventually develop a feed buoy that would allow us to do remote feeding. This
would let us feed on rough days, or from first light to last light, which is better for the fish. The
buoy would store 1 or 2 days worth of feed, and would need to be solidly built, to keep the feed

dry.
Q. What type of material will the net be made of?

A. We will choose from several types, depending on cost, fouling, etc. Spectra mesh is good, but
expensive. Polypropylene is less expensive, but may not stand up to the wear and tear as well.



Q. Can baby dolphins get inside the cage? Is there also potential for whales to get entangled?

A. Dolphins or other animals cannot get inside the cage. There is no history of whales getting
entangled in fish farming equipment, as the mesh and lines are very taut.

Q. What sorts of moorings will be used? Will this involve drilling into the ocean bottom?

A. Moorings will be either large concrete mooring blocks, or a combination of concrete and steel
anchors. We will rely on engineers’ guidance for the type appropriate for our substrate.

Q. It would be good to make this program beneficial for other groups, and for community social
and cuitural aspects. What is planned along these lines?

A. We hope not to have a stand-alone industry, but one that is viewed as a beneficial
development. As in our past projects, with the pear] farm development, we worked with training
and extension programs to help develop local skilled workforce. We have two training programs
under way at the moment in Majuro, Marshall Islands, to train Marshallese locals as pearl
seeding technicians. One is funded by the National Marine Fisheries Service and the other by
the local government. Qur hatchery in Majuro is also supplying spat (baby oysters) to two other
locally-owned farms. We have also worked towards setting up a Hawaiian Pearl Partnership to
try to foster close working relationships with traditional pearl] shell carvers, trainers, and other
community groups for our proposed pear! farm in Oahu. We hope to approach our work in a
similar vein, here, with training programs and sale of fingerlings to other partner farmers.

The other major public good to come from this project will be the set-up of the fish hatchery. A
commercial fish farm will act as an engine to drive hatchery research into new species. It will
also provide industrial-scale hatchery facilities that could be diverted to reef restocking programs
for local, overfished species such as opakapaka, ehu, and hapu’u. There is a good chance that
Federal funding or public foundations could pay the costs for such restocking programs. Our
project would provide the facilities and the hatchery expertise.

Q. I am heartened by these comments, and suggest that we look at ways to also bring in other
community groups or schools. What is the expectation of adding fish to the wild stocks?

A. With the farm comes the need for a large hatchery, and this could provide juveniles for
research and restocking. We are working closely with the researchers at HIMB (Coconut Island),
whose goal is to set up a stock enhancement program. As our project moves forward, we could
be providing fry for both restocking and for our farm and other farms. The hatchery technology

is the key, and the commercial farm helps to focus the research on this need.

Q. What effect would the farms have on Kawaihae-to-Kona boat traffic?

A, The farm will sit inside the direct line from Keahole to the rocks at Mahaiula. The cages will
only represent a minimal obstruction — the pen area would only be 600 feet wide.

Q. How many people would be employed?



A. There would be 5 — 6 immediately employed, and then more for the hatchery operations.
When you start to factor in the multiplier effects of post-harvest handling and distribution,
marketing, equipment and feed supply. For farm workers, we are going to be primarily looking
for those with good experience around boats and the ocean. Bottomfishermen will probably be
the best candidates for this work. They know the ocean. In our experience in Cook Islands pearl
farming, it was the better pearl shell divers who became the best farmers, because they had the

boat and water skills that were needed.

Q. Recent CO2 sequestration experience is instructive; there was a combination of cultural
practitioners that came together with other conservation concerns. The EA process denies
cultural practitioners’ input. We need to talk more, and provide opportunity for the voice of these
practitioners to be heard. It would be helpful to go beyond economic issues, and to talk about

social and cultural issues.

A. Certainly. Let’s find a way to do that. Who should convene this and move it forward? Angel
and KBWF will call a round table core group to address these issues.

Q. Will there be a stock enhancement program from the farm?

A. Once the hatchery technology is developed, then this is possible. Its just a question of then
finding the money, but there are a lot of Federal and foundation avenues for this sort of support.
The enhancement is all conditional on the hatchery — it will be limited to those species that we

can do in the hatchery.

Q. The Hawaiian way is to always share some of the harvest — to always give something back, so
there will be more for next time.

A. We recognize this tradition, and embrace the principle. With our pearl oyster hatchery work,
we always make a point of releasing any excess larval oysters into the ocean, here off Keahole,
because we would love to see these oysters becoming re-established here in Hawaii. Also, the
natural spawning on a pear! farm helps provide larvae to restock the reef. We are always
attracted to projects that can offer both these economic and environmental benefits. With the
deep water snappers (onaga, etc), we would need to make sure that releases are done in a
sensible way. This will require some research to figure out the best way to do it.

Q. Is there a market for hatchlings?

A. Yes, there is already strong demand. The farm in Oahu is short-stocked because he cannot get
enough moi fingerlings. As the industry develops, other farms will also require fingerlings. As
with our Majuro pearl oyster hatchery, we would see our Kona fish hatchery as helping the
industry expand here, with other farms developing.

Q. Mahimahi are your keystone species, but of all the fish in the ocean, they are the least likely
to need recruitment supplementation. What is the timeline with other species, and which ones do

you think will be available first?
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A. Some snappers have been reared in other countries, but this does not help us here, as we need
to address the Hawaiian species. We are bringing in a scientist from Australia who has been the
first to rear a valuable snapper species down there. There is also a good chance that we could
rear the kahala through — there has been some success elsewhere with this species. We would
love to be able to rear hapu’u — the larval rearing for groupers is well-established in Taiwan, but

getting hapu’u broodstock will be a challenge.

Q. Are groupers grown in Asia?

A. Yes, the grouper and snapper culture industry is extremely valuable, particularly in Taiwan
and China. It feeds into the live reef fish trade, and so reduces the pressures on wild stocks
around the Pacific. Usually in Asia they use smaller, surface cages, in more protected bays and

lagoons.
Q. Will the food pellets affect the taste of the fish?

A. Yes, farmed fish usually taste better. The farmer can control the ingredients in the food to
produce the desired taste. For example, compare wild-caught tilapia with farm-raised tilapia —

wild tilapia just taste like mud.
Q. How often will you change the broodstock?

A. Not often, but we wouldn’t want to keep them if they get too big.

Q. How many broodstock?
A. 10 - 20 good pairs.
Q. Do you have a list of preferred species?

A. We will use mahimahi as the keystone species, and we will push as hard as we can to get
kahala and hapu’upu’u.

Q. In our experience, promises that are made by a developer are not always kept. How can we
bind the developer to provide these community benefits? What guarantees are there?

A. The farm will require a lease, and any special conditions are attached and made a binding part
of the lease. '

Q. We have to find and help businesses like this that are attractive and beneficial to the
community. We don’t want to just think of the “stick” but also the “carrot”. We want to make it

attractive for them to come and set up here.

Q. Will boaters be restricted from the 81 acre area.



A. The central 9 acre area, where the submerged pens and surface cages will be, will need to be
restricted entry for security, liability and safety concerns. The 72 acre area surrounding this —
which has just the mooring lines in it — should probably be “no anchor” because of the risk of
getting anchors hooked on the lines, and “no SCUBA-diving” because of liability concermns.

Q. So the 81 acres are off limits to SCUBA diving?

A. There is no diving there now — it is 150 — 200 feet deep, sand bottom and blue water. Any
diving will be just to Jook at our farm, which may expose us to some liability problems. We have
concerns about that. If this is a stipulation that the community would insist on, however, then we

would be willing to discuss it.

Q. What about a guided SCUBA tour basis? An educational experience, for visitors and local
community, public presentations, etc?

A. This would be something that we would consider, but it is dangerous diving ... it is deep and
there are strong currents.

Q. Have you made provisions for enforcement?

A. Have not yet addressed specifics. We are hoping that an overall sense of community support
and goodwill will minimize the security problems. No problem yet with Oahu cages. We may
provide some remote surveillance. We will need to take some precautions. Theft of fish from
open ocean cages is considered to be piracy” under the law.

Q. What will be used to delineate the area? What will be the visual effect?

A. Only the central 9 acre area will need to be marked, in accordance with Coast Guard
regulations. We will have small floats and lights for night navigation.

Q. The farm will include the offshore site and the hatchery. Will there be anything closer?

A. Most of the materials (food, fry, etc) will move through Honokohau Harbor. We will have a
boat and trailer based down there. We may also have a shore-base somewhere along the
Cyanotech shoreline, to monitor the site for security, feeding, etc.

Q. Is Mt Cyanotech going to be removed?

A. Don’t know. They can’t sell the gravel — they must keep it — but we don’t know what their
expansion plans are.

Meeting ended.




NOTES FROM CORE GROUP MEETING TO DISCUSS POTENTIAL BROADER BENEFITS
FROM KBWF’S PROPOSED HATCHERY/OFFSHORE FARM PROJECT

HELD AT : NELHA Conference Room. 5 — 7 pm, Tuesday, April 23%, 2002

PRESENT:  Sue Aronson (Kealakehe Ahupua’a 2020)
Angel Pilago (Kohanaiki Ohana)
Dale Sarver (KBWF)
Neil Sims (KBWF)
Ed Stevens (NELHA Cultural Advisory Board)

INVITED, BUT ABSENT :Daniel Akaka Jnr (Mauna Lani fishpond program)
Hank Fergestrom (NELHA Cultural Advisory Board)
Ernest Kanacehailua (Royal Order of Kamehameha)
Sarah Peck (UH Sea Grant Extension service)
Cynthia Punihaole (Kukio fishpond and cultural program)
Hannah Springer (West Hawaii Fisheries Council)

DISCUSSIONS :

In preliminary discussions, Dale outlined some of the community development aspects that accompanied
BPI/KBWEF’s pearl farm projects in Hawaii (pearl shell carving, reef restocking) and Marshall Islands
(training farm workers, seeding technicians, and setting up a hatchery to supply other farms). Dale
introduced the wider discussion by pointing out what worked and what didn’t, and that, as biologists and
business owners, their ability to set up and experience operating such programs is limited. Still, KBWF
would like to see some broad benefits flowing back to the community from the fish hatchery and farm

project.

Angel asked about KBWF’s understanding of ceded lands issues, and how this might impact the project.
Neil replied that he understood that the legislation specifies that 20% of the lease payments are to be
directed to OHA. Angel pointed out that this usually goes into the General Fund, and that some
undetermined proportion eventually goes to OHA. Very little of the OHA funds ever get back to the
impacted community. Angel asked what would be some of the benefits that could have a direct impact on

the community here in Kona.

Dale reiterated some of the potential benefits that would accrue from this project. In light of the
increasing pressure on ocean resources, there are real environmental, economic and health benefits to be
gained from developing a sustainable supply of seafood. This also reduces pressures on existing fish
stocks. There is also significant potential for reef restocking programs, which must all be hatchery based.

Angel asked about the advantages to local markets, and benefits that could accrue locally. Dale replied
that there could be fish made available locally — it is easier to sell fish locally than to ship overseas. At
present, few locals can afford to by local fish, because it is so expensive. This would help make fish more
available locally. In essence, open ocean aquacuiture could be considered Just an offshore extension of the

traditional Hawaiian fishpond operations.

Angel pointed out that fish ponds were community projects, run on a non-commercial basis. KBWF will
be a commercial project. Neil indicated that, as with our pearl farm development work, we would also be
looking here for opportunities for community benefits. This has always been the way BPI and KBWF
have worked. Our applications for funding for hatchery research always emphasize the broader benefits of
reef restocking or other such programs. We see two parallel paths here — one commercial, for the fish



farm, and the other non-cornmercial for the restocking, education or other non-profit work. Neil stated
that they would like guidance on how to set this up and run it. Are there existing agencies that we could

work with to do this?

Sue outlined some of the work that her group is proposing for a 200 acre area of DHHL property near
Honokohau — a coalition of educational, cultural and agricultural/aquaculture interests are proposing to set
up a mixed-use ahupua’a demonstration project. This could involve plant nurseries, OTEC agriculture,
and aquaculture, as well as other commercial ventures. All agreed that this sort of operation would be a
good vehicle to look at community involvement in reef restocking or educational programs.

Neil described the California model of fish hatchery and nursery operation, where Hubbs Sea World fish
hatchery produces white sea-bas fingerlings, at about 1” size. Hatchery productions are paid for out of
Federal, State, or foundation funds. These fingerlings are then distributed to Fishermen’s Associations up
and down the coast of California, who rear the fry in nursery cages in protected bays, or on disused
offshore oil rig platforms. When the fish are large enough (4 ~ 6”) they are released into the wild. All the
participants in this program are very positive about its benefits. Neil asked if there were suitable vehicles
here in whereby we might be able to partner in such a program for omilu, opakapaka, or other fish.

There was general discussion about ways that such nursery operations might be sufficiently incentivized
to be self-sustaining, possibly through integration of subsistence uses of some of the products, or use of
the nursery for grow-out of ornamental fish for either release, or sale to the aquarium industry. These
operations could be set up as demonstration projects, and could work through marketing co-operatives.
Possible venues were discussed — as well as Honokohau (Kealakehe), other possible sites mentioned
included Punaluu, Honaunau, Milolii, Kealakekua Bay, Keauhou and Kailua Bays, Kukio, the Mauna

Lani complex and Kawaihae.

Neil suggested that these subsidiary nurseries could also be supported by some proportion of the lease
payments from the open ocean farm lease. While 20% of the lease payments goes to OHA, the other 80%
is not dedicated to one use or another. If there was strong local support, then the lease might actually
stipulate that some portion is to go to a reef restocking program. We would need community support to
get such a provision written into the lease. Neil offered to seek more information on the possibilities
(Aside: John Corbin of State Aquaculture Development Program later clarified the status of lease
payments. The other 80% actually goes into the Special Land Development Fund for aquaculture
purposes. This is administered by the Land Board, and there are no hard rules about how it is disbursed.

Stock enhancement would be a valid use of these funds).

Angel indicated that perhaps OHA might aiso dedicate their share of the lease payments to local
community-based programs like the reef stocking, and then both OHA and the State could become
partners in the broader nursery / reef restocking program. The point was made that if the program relies
on volunteer input, with no incentives for the participants, then it probably won’t work well. There needs

to be a shared vision where all participants are incentivized.

Angel said that this concept meshes well with some of the work he has been doing lately, with non-profit
groups identifying sources for ongoing revenue, such that they are more sustainable. Angel will be
receiving an award from Environmental Law Institute in D.C. for developing these concepts with
Kohanaiki Ohana, and other groups. Rep. Patsy Mink will be collecting the award on his behalf,

Dale cited a similar example in Washington State where a forestry-focused environmental group bought a
large tract of forest, and decided to log some portion of it, in an environmentally-sustainable manner, so
that they could then derive enough revenues to support their conservation plans for the rest of the land.
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All agreed that there had to be trade-offs in such situations. Ed and Angel both stated that they thought
that native Hawaiian groups and other community organizations need to get more actively involved in
economic development opportunities, to make sure that it happens in an acceptable manner.

Angel pointed out that while KBWF may not be required to conduct a Cultural Impact Statement, these

issues still needed to be addressed. Dale and Neil agreed, and reminded everyone that that was our
original purpose for these meetings ~ to obtain input from the community and the kupuna. We recognize
the need to address the cultural and social impacts, and we would like to address these issues within the

context of the EA that we are preparing,

There was a consensus that while these ideas should be further discussed and considered, that it was
perhaps premature to begin now to set up the reef restocking efforts. KBWF has just started building their
hatchery research facility, and it would be a long time before they are in a position to be able to produce
large numbers of fry of the desired species. Nevertheless, we should begin to approach community groups

and see if there is interest in participating, as the program develops.

Dale and Neil thanked everyone for attending, and for their input. Angel and Ed thanked KBWF for being
willing to address these questions in a consultative manner. Neil offered to document these discussions,
and to circulate them among the participants, and then, once approved, among the wider group of

interested parties.

The meeting then adjourned, with no fixed date for further discussions.




Transcript of Meeting at NELHA Conference Room

on Tuesday, May 21st. 2002 to discuss with Kekaha kupuna the concept of the

proposed open ocean fish farm. and obtain input on traditional perspectives and cultural issues.

Present : Valentine K. Ako (Kekaha kupuna, now resident in Kaua’i), Robert Punihaole Sr. (Kekaha
kupuna), Annie Coetho (family member), George ‘Kino’ Kahananui Sr. (Kekaha kupuna), Cynthia
Punihaole (Hawaiian fisherwoman and cuitural practitioner), Isaac Harp (Hawaiian fisherman and
cultural practitioner), E. Kalani Flores (Hawaiian Studies Instructor, HCC Hilo), Neil Anthony Sims
and Dr Dale J. Sarver (Black Pearls, Inc.).

Invited, but absent : Sam Keanaaina, Mikahala Roy and David Roy, Kepa Maly, Ed Stevens.

Meeting convened at 10 am. Kino opened the meeting with a prayer, asking for guidance, unity and
tolerance. Neil reviewed the main points about the proposed project. In meetings over the past year,
with a range of community interests, the need for assessment of the cultural and social impacts of
the project has been often raised. Dale and Neil recognize that these impacts need to be considered,
and wanted to open a dialogue with the kupuna from the area. We recognize that this is a new
innovation, and as such it needs to be put forward in an appropriate way; hence this meeting.

Val pointed out that there is a whole string of ‘opelu ko’as right along the shore, near the drop-off
of the reef. People used to come from Mahai’ula to fish these ko’a. Each ko’a had a type of fish that
was associated with it — the “opleu mama. These were ulua, kamanu, kaku, kahala, etc.

Val stated that this was also an area of very strong currents. Some discussion ensued about how
strong the currents were directly off Keahole - Val indicated that they are over the 2 knots shown in
the records. Your fishing lire can trail right out behind you like a trolling lure. The strong currents
are the source of the name “Ke ahole” — or the swirling. Dale pointed out that some of these fish
cages were deployed in currents up to 7 knots.

Val asked what we proposed to do with the fish, With the abalone farm, it will all be exported, and
none would be available for local people to eat, Would the mahimahi be sold locally, and if so, for
what price? Would it be affordable? Dale replied that around 70,000 Ibs of mahimahi are imported
into Hawaii each week, already. We would try to substitute for some of this to reduce our reliance
on imported fish. He believes that we have to start to take responsibility for being more self-
sufficient for our own food.

Val asked what would be the advantage for the local community; what would be gained? Robert
talked about the potential conflict with night-fishing for ‘opelu on the ko'as, but that the lines were
not down deep — only about 20 feet. Val talked more about how strong the currents are, particularly
when the tide changes. Sometimes if you are fishing near the “clif” and the current changes to the
West, it can pull your hook straight in to shore and hook you up.

Neil said that they still see some fishermen using an ‘opelu net on the South side of Keahole. He
asked if anyone still fishes the ‘opelu koa to the north of Keahole. Robert replied that no-one still
fishes them these days, but that they are hoping to start training some of their children or grand-
children. He feels that they have to look towards the future fishermen, and we have to look at the
feeding habits of the fish. The old fishermen used to feed the ko’as, and so there would be a risk
that the fish cages would create a new ko’a. He said that the ko’as were not only for the ‘opelu, but



were also for the aku, kawakawa, 0’io, ahi. They all have their separate areas where they
congregate.

Isaac asked if there were any plans to compensate the community for the loss of access to the ocean
area. Are there any plans for expansion?

Neil replied by describing the plans that have evolved out of earlier community consultations.
Under the Ocean Leasing Law, the lease revenues are split with 20% going directly to OHA, and
the other 80% goes into a Special Land Development Fund. This is administered by the Land
Board, and there are no hard rules about how it is disbursed. In our earlier discussions, we talked
about using this for supporting a stock enhancement program. If we can develop hatchery
techniques for these overfished bottomfish species, such as opakapaka and ehu, we will build a
commercial-scale hatchery to stock the farm. This facility could then also be used for a reef-
restocking program, We have talked about getting community groups invoived in the restocking
program, so that instead of releasing little fish at around 1 inch, we could have people involved in
helping to rear these through the nursery to a size of 4 inches or 6 inches, and then releasing these.
Their survival would then be a lot better, and we could have community and education aspects

involved in the nursery stages.

Val pointed out that opakapaka are too expensive for local people to afford. Would there be some
way to make them more accessible to local people?

Isaac expressed concern about the feed, and the potential for use of antibiotics. He pointed out that
the state has outlawed feeding of fish in many locations. One of his main concerns had been the
potential for pollution, but he had talked to Randy, and Randy had allayed many of his fears. Had
we talked to Bill Walsh, the DAR Fisheries Biologist?

Dale replied that he has talked to Bill many times about our project, and that he is waiting to see the
complete documentation of our proposal. Dale said that Bill had also been concerned about the
potential for water pollution and waste fish feed. However, Dale said, any fish farmer is going to be

also very concerned about waste fish feed — its wasted money.

Val said that he didn’t mind the idea of the project, so long as there was something comes back to
the local community.

Neil then asked if it would be possible to site the cages on top of an ‘opelu ko’a, so that the cages
helped to keep the ‘opelu there. If we knew where the ko’as were, we might be able to locate the
cages in a mutually acceptable site. It was generally agreed that the ko’as were located at the
dropoff well inside the locations of the cages, but that the cages could still effect the ko’as by
drawing the fish away. Val asked for a map to indicate where the ko’a were located. Isaac then
asked Val not to show the ko’a location, as this was traditional family knowledge, and he didn’t
want to see it shared with people outside the family. He said that instead we should hire Kepa Maly
to conduct interviews with the kupuna, to find out where there are possible sites for locating cages.

Neil said that they were doing much of the work themselves, and weren’t in a position to be hiring
outside consultants.

Kino then asked everyone to think about what was going to happen. No matter where the cage is
located, the ‘opelu will go there, and the surrounding ko’a will be lost. Traditionally people used to



feed the ‘opelu before they fished them. Now, the cage will draw all the fish. He asked how deep
the net would go down into the water. Dale replied that surface cages would extend down 20 or 30
feet, but that the submersible cages could extend down much deeper.

Dale suggested that the cage might not draw the fish away from the reef, but just add more habitat
for fish to live by. The presence of the cage could result in more fish in the are just by providing

more places for fish to live.

Kino pointed out a number of other concerns. What about whales in the area? What about boats, and
the potential for collision? His main point, he concluded, was what protections would there be for
the ko’a. Opihi used to be very plentiful — you could walk on the opihi out here. Now they are gone.
There were different foreign fish introduced by the University — like the ta’ape. He eats any of the
ta’ape that he catches, and it’s a good eating fish. What benefits will there be? he asked.

Kalani said that part of the problem here is that no one is certain what might be the impacts from the
cages. He asked what would happen if, after the project started, there were negative impacts. Dale
said that there is good evidence as to what the impacts would be — we can base many of our
projections on the results form the Ewa Beach cage project. Dale also stated that the terms of the
lease would ensure elaborate monitoring of the environment by several State and Federal agencies.
If there were any adverse impacts, we would be called on to mitigate any negative effects. 1f there
were serious problems these agencies could force the closure of the farm.

Isaac said that he would like to see more complete documentation. He asked why the presentation
was only three pages of text outlining the project, with very few specifics. Neil pointed out that BPI
was doing it this way, bit by bit, because we wanted to keep an open mind when we were discussing
the project with the community. We wanted to meet with different groups, and engage the
community in discussions - to find the community concerns and get the community input. We

didn’t want to present a complete and final plan and say “Take it or leave it”. We realized that it
was a new project, a new concept, and that we didn’t want to just shove it down the community’s

throat.

Isaac then said that Kepa may indeed already have much of the information on the ‘opelu ko'a
locations, from the CO2 study. He thought Kepa may be able to provide that information, or he may
volunteer his time to assist in compiling that information.

Cindi pointed out that State Historic Preservation had already described the ko’a as a traditional
cultural resource. These ko’a are important for the future generations, as it is their link with the past,
with traditional practices. If this does draw fish away from the ko’a, how would we propose to

maintain the ko’a?

Neil asked would it be a problem if one of the ko’a was moved — if the farm does result in one
‘opelu ko’a shifting further up or down the coast, would this be a problem? Robert replied that it

would not really be a problem.

Dale asked for more information on how ko’as work. Are the fish attracted there because people
feed them, or do people feed them there because that’s where the fish are? Kino explained the
principles of triangulation to find the precise spot where the ko’a lies. The fish are usually there. He
asked if the ‘opelu would get attracted to the cage. Val thought that they would be attracted to the
cage. Fish are like people, he said. They will go wherever there is food. He discussed some of the
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problems with feeding ko’as these days. Traditionally they would just feed with opae ‘ula and
ground up vegetable matter, but now people from Hilo are feeding the ko’as with other palu, such as

dog food, etc.

Dale thought the fish may be attracted to the cage whether or not they get fed there - as with a FAD

in deep water, the cage is just a reference point for the fish to associate with. Val thought that Ewa
is different to Kona, and we should be careful when extrapolating the Ewa cage results down to
here. Many things in the ocean are inexplicable. When he was long-lining they caught many strange
fish that they hadn’t ever seen before. It used to be in Mahukona that they could cat¢h abundant

malolo (flying fish), but not now.

Val asked if we would consider relocating the project to Kawaihae or Mahukona. Neil replied that
we had looked at sites all along West Hawaii, and that this was clearly the preferable Site. Apy
further north would expose the project to the strong trades that blow down through the Waimea

saddle.

Cindi said that an important point for her was the fact that they are the stewards for Kekaha. They
will perpetuate their culture, or not. The ko’a are not just a spot to feed fish, but they are a place to
teach their children. It’s not just the waters, but they also need to protect the landmarks that they use
to triangulate, so that they can find the ko’a. This is what they have been doing working with

Kuki’o.

Cindi asked if something goes wrong on the farm, will BPI clean it up? She said that the Wes'tem
mindset needs to understand how to take care of properties. They are trying not to dilute their
culture. They don’t want negative changes as they go forward, They are thinking about the future,

and trying to think what is in it for their children.

Robert stated that he thought that this project Jooked OK, provided that we could help restore the
fish stocks along the coastline. O’ama and manini used to abundant, but now there aré no more.

Dale said that it would help if people could also consider the positive aspects of the project, as well
as just focusing on the potential negatives. This project would help to focus research efforts on fish
hatchery and nursery work, which would then give us the tools to grow valuable species such as
opakapaka, jacks, groupers and rear them on the farm as well as restock them on the reef.

Val talked about the Hawaiian tradition of just taking enough fish for their immediate needs —no
more. Then, when the fisheries were commercialized, they ran into overfishing problems. Cindi also
talked about the coral collecting, how that had become big business with little regard for the
environment. She said that there used to be a way to put back in the ocean. There should be
something put back, like manini or pakuikui produced in the hatchery. She also had concerns about

the precedent of privatizing ocean space.

Val said that in the proposed area, they used to catch palani, po’alu, awa, but now ihey are all no
more. Isaac also said that these were good Jaenihi (nabeta) grounds.

Jsaac proposed that perhaps it would be better if there was just one cage deployed first. He also
suggested that, as a former commercial fisherman, BPI should look at entering the retail market —
that's where the profits were, rather than just selling to a middleman who sets his own price. While
there may be lots of fish imported to Hawaii, there are also lots exported — and not just ahi. Some



people are also exporting akule to the West Coast. He felt that opakapaka are not really a local
fishery — they are just a commercial fishery, mainly for non-Hawaiians. Most Hawaiians are more

interested in the local reef fisheries.

Isaac also asked that if we did a Section 106 consultation, that we deal directly with the community,
rather than going through OHA. Val agreed, asking that, in the future, could we please continue to
consult with the local kupuna. He paid his way over from Kaua’i for the meeting, because he sees it
as very important. If we put cages there on the ko’a, then the ko’a is dead forever. It has never been
done before where one group has leased the ocean and deprived people of access. It hurts him to see
the changes that are happening. Val recounted how he came over to fight the CO2 project, and now
they are coming over to Kauai. He is very disappointed with this. When he had asked one of the
CO2 scientists about the risks of an explosion if the CO2 mixes with the sulfur that leaks out at the
bottom of the ocean, the scientist had replied “Who knows?! Its an experiment!”. The CO2 people
didn’t do an EIS. He is one of the last fishermen that knows all of these ko’a, all the way up to

Kawaihae.

Val stated that he is not against this particular project, if it starts small. He is grateful that we are
meeting with the kupuna. There are too many projects that that don’t meet with the kupuna. Like
Hokulia: originally they had a haole boss, then a young Hawaiian was put in charge, with no idea of
the traditions and the burial sites on that ground. Hawaiians of his generation are peaceful, and
haven’t turned violent yet, but in future, the younger generations might just burst out in anger. He
wants to protect his children’s future. He concluded by stating that he thought this was a good idea,

but he had these concemns.

Cindi asked if it was possible to do a small project first — maybe just one cage. Dale replied that
there are certain fixed costs — the hatchery, the boat, and the labor to maintain the cage and tend the
fish would all be needed for one cage or for six. This was the smallest possible project that could be
run at a profit. It would be difficult to raise the money for a smaller project, as it would be

guaranteed to lose money.

Isaac stated that there is similar hatchery work going on at HIMB, and asked if we had considered
working with them. Dale replied that yes, we are already involved in a co-operative research
arrangement with Dr Chris Kelley’s research team. They provide us with opakapaka eggs to do our
research. However, they are somewhat hampered, as they are not allowed by Bill Devick to do any
aquaculture research. Their hatchery research is all aimed towards research for increasing

knowledge of the fish, and maybe doing restocking.

Val told how he was involved with the original ta’ape introduction, conducted by the University in
the 1950°s. He opposed the idea of introducing the ta’ape, but he was just a research assistant, and
he was told that he was not the majority opinion. Robert told how the menpachi (u’u) and weke ‘ula
used to be abundant, but now were no more. They used to get a kind of ‘opelu that would get up to

25 lbs, but not now.

Robert described how the ‘opelu ko’a were only fed in the summer months. He said that he thought
this was a good project, and that in the future, maybe it can be developed and expanded more. Dale
replied that it is already a huge industry in other parts of the world, and it is growing now that
people can move the cages out offshore.



Robert expressed the concern that as this project develops, the other fishermen fishing opakapaka
are going to lose out. Neil replied that there are currently about 10,000 Ibs of bottomfish like
opakapaka imported into Hawaii each week, and 70,000 Ibs of mahi. The stocks here in Hawaii are
so low that most fishermen can’t make a living anymore and they have had to take other jobs on
land. When BPI first announced their plans over a year ago, three people called about the project.
All were former bottomfish fishermen who could no longer make a living fishing, and they were
asking if they could get a job on the farm. These are the kinds of people that we would see the fish
farm employing, because they know the ocean and they know the boats and the fish.

Isaac again asked if the local fishermen would lose out, because the farm would mass-produce
mahimahi, and would flood the market and drive the price down. Neil replied that the converse
would probably apply — the farm would produce a steady supply of mahimahi, with a stable price,
but when there is a log or a net found floating offshore, then fishermen load up on mahi, and its
hard to even give away mahimahi in Kona, let alone sell it. Isaac replied that if there is continued
growth in this fish farming offshore, then there would be loss of access to the ocean. Isn’t this
privatizing public areas? He sees lots of potential negative economic impacts. Isaac asked for the
proponents to be transparent in all their dealings. If the fish are destined for export, then please say

so, up front. If they will be sold locally, then say so.

Isaac thanked BPI for taking the time to meet with them all, and asked if it would be possible, prior
to submitting the Draft EA, for the fishermen to view the draft first. Neil replied that BPT’s
approach has always been consultative — that we have sought input from various groups all the way
along. We intend to continue in this vein, and would be happy to provide working drafts for
comments and suggestions, as the documents are compiled.

Val talked about how the fishermen in Kauai are now having a hard time selling their fish. They
have to use a fish broker, and then the broker is the one who makes the money. People started
selling their fish on the side of the road, but now they are even stopping this.

Val said that the hatchery should be used only for production of local fish. Neil and Dale said that
they are only proposing to use Hawaiian fish — that no foreign species will be used.

Cindi asked BPI to please consider the ko’as, and to try to keep them active. Neil asked would it be
feasible and an acceptable mitigation of impacts if we were to initiate a program of feeding the
ko’as, to keep them active. Robert thought that this was a good idea, and a good way to keep the

ko’as working.

Isaac asked if there were any limits in the legislation on the expansion of offshore fish farming.
Dale replied that the lease application process is sufficient to control future growth of this concept.
Any lease application has to come up before DLNR Board, and if there are concerns about the
number of leases, then at some stage the DLNR can simply say no more will be issued.

Isaac thought that it would be a good idea to begin zoning of the ocean. Offshore farming is OK in
some areas, and the State should identify the most suitable sites for this. Dale replied that zoning is
a logical, practical way to move forward, and that it is practiced worldwide. He was involved in the
early freshwater prawn industry in Hawaii, as the State’s first aquaculture extension agent, and
assisted in the zoning of Oahu for growth in the freshwater prawn farms. Unfortunately, the industry

stopped growing, and eventually collapsed.
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Kino made general concluding remarks, saying that he felt the meeting was fruitful, and thanking
BPI for the invitation to attend. There were some clouds in his mind, and instead of pushing forward
on our own, he thought that it had been good for us to get together. He was still concerned that the
automatic feeding on the farm could draw ‘opelu into the cage. If we can identify the ko’a together,
and put the landmarks on a map, then we could agree on where to site the farm so that it has
minimal impact. He would like us to get together and discuss the details of siting in relationship to

the ‘opelu ko’as.

Kino continued that he recognized that BPI was trying to do the best we could. He would like to sce
us reach an acceptable compromise. He hoped that neither party would walk away from the
discussions, but that instead we would “walk away together”. This discussion and our working
together is not just for today or tomorrow, but also for the future. We all need to put these ideas

together, and move forward together.

Val asked that should the project go forward, that he would like to be able to come out and see it.
He is not objecting to the project, but he is just wanting to keep the traditional grounds for the

younger generation.

Dale then asked Isaac to please clarify his position — did he just have concerns with some aspects of
the proposed project, or was he opposed to the whole idea of offshore fish farming. Isaac replied
that he just had some concerns, but that he thinks that there is some good potential for this type of

project.

Isaac asked if it would be possible to get funding to set up a test cage. He and Cindi both asked how
much would such a test project cost. Dale and Neil didn’t want to put out a figure, without being
able to think of what would be involved. A single cage costs a minimum of $85,000, without
anchors and moorings, but the main costs would be in operating the boat and providing the daily
feeding. A full test run could cost more than $500,000. Cindi thought that there would be sources of
funding for conducting such a test. Dale said that a test cage would be fine, so long as it didn’t stop

the request for the commercial project.

Cindi asked how much the full project would cost. Dale said that it would be over $2 million to
fully finance the project. Cindi and Isaac were both surprised at how inexpensive the project was.
Isaac suggested that OHA or other Hawaiian groups might want to invest in the project. Dale
replied that BPI's experience with the pearl farm was that OHA had expressed interest in assisting,
but that they were limited in participating in a project which involved non-Hawaiians.

Neil concluded the meeting by thanking everyone for their attendance and input. He indicated that
BPI would follow up with Kepa, and that he would circulate a written transcript of what was said,
50 that everyone could have an agreed-upon record of the discussion. He would circulate a draft to
everyone who had been present, and if people had any, additions, corrections or changes to the
transcript draft, then he would be happy to make these changes.

Kino then concluded the meeting with a prayer.
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Transcript of Meeting at Sun Cablevision Conference Room
on Tuesday, May 28th, 2002. to discuss with Roval Order of Kamehameha the concept of the

proposed open ocean fish farm, and obtain input on traditional perspectives and cultural issues.

Present : Mahealani Pai, Wayne lokepa, Paul Chung-Hoon, Edward Nunez, Russell Paio (Royal
Order of Kamehameha), Neil Anthony Sims and Dr Dale J. Sarver (Black Pearls, Inc.).

Meeting convened at 6 pm. Mahealani opened the meeting with a prayer.

Neil outlined the status of BPI’s proposal, and the process of outreach to concerned community
groups. In meetings over the past year or more, with a range of community, ocean recreation and
conservation interests, the need for assessment of the cultural and social impacts of the project
has been often raised. Dale and Neil said they recognize that these impacts need to be
considered, and have begun to address some of the issues.

Neil said that this is a new, and exciting development for Kona. However, Dale and Neil have
both spent most of their lives working in aquaculture development, and they recognize that
community understanding and acceptance is important to allowing a project such as this to

succeed.

Dale reviewed the main points about the proposed project, starting with BPI's background in
pearl culture, and our diversification into fish hatchery research. He pointed out the need for
more sustainable sources of fish protein in Hawaii, to overcome our present dependence on fish
imports. Presently 10,000 Ibs of opakapaka and 70,000 Ibs of mahi-mahi are imported into
Hawaii every week. He believes that we need to begin to accept responsibility for feeding
ourselves, and not rely on other islands. Fisheries stocks are being decimated all over the world
and we need to take action to solve this problem. He described the new opportunities for
offshore fish farming provided by the recent engineering innovations, and how this is an
improvement over past practices, such as salmon farming.

Dale then described the process of site selection in Kona, and the advantages of the site BPI has
identified. BPI has conducted surveys of recreational activity in this area. Over the course of a
couple of months there was only one boat found in the area, he said, and it was just passing

through.

Dale also pointed out that in community discussions to date, people had expressed the strong
desire to see benefits from this project kept in Kona. This is something that BPI would endorse.

An open discussion then ensued about the experience of the research project and then
commercial cage farm off Ewa Beach, in Oahu. The changes in water quality were so slight as to
be almost immeasurable. While there was.an increase in the number of animals in the sand
beneath the Ewa Beach cage, there was not any change in the balance of the community, so this
was not considered to be problematic. The cages also acted as a shallow-water FAD, attracting
large numbers of fish — particularly palani and Ioulu. Generally this was considered a benefit.
While many fishermen originally opposed Randy Cates’ cage application, they are now very



supportive. According to Randy, they keep an eye out over the cage area for him, and have
alerted him if there is any suspicious activity around his cage site.

Paul asked if the presence of the cage would have an effect on the Kona crabs, which spawn in
this area around Keahole. Dale replied that the data from Ewa indicates that, if anything, the
Kona crabs would thrive — there would be more food for them. Neil stated that it was his
understanding that while Kona crabs might occur in this area, there was very little fishing for
them around the proposed farm site, because the currents were t00 strong.

Russell asked what sort of surface structures there might be at the farm site, and what it would
look like from a distance. Dale and Neil described how the cages would be confined to the
central 9 acre area (600 ft x 600 ft). We would generally prefer to use subsurface cages, but we
might need to use surface cages for nursery culture or harvesting of some species. As the target
fish have not been cultured previously, we don’t want to commit to one style of cage, and then
have to come back later and ask for changes to the lease to permit other styles of cages. Even for
the subsurface cages, there would need to be feeding buoys on the surface, to ensure the fish

were fed on days of rough weather.

Mahealani asked what was the chance of a cage breaking free. Dale described the mooring
arrays, and indicated that the farm would be even more concerned than the public about
breakages, as it would be a loss of the cage and loss of all the fish inside. The specifications have
not yet been determined for the anchors, but we would have engineers from the cage company
provide specifications. The anchors would be way over-engineered, to meet the most severe
storm conditions. These cages are deployed in open waters in the North Sea. There was a trial
cage in the Gulf of Mexico that did break free and drifted around for a while, but they had put it
out with just a single anchor. We would probably use at least four anchors.

Neil and Dale said that there had been some concerns expressed at earlier meetings about
potential impacts from the cages on marine mammals. However, they pointed out that so long as
the mooring lines are very taut, there is negligible risk of entanglement by humpback whales or
dolphins. Observations on the Ewa cage show that marine mammals are neither attracted nor
repelled by the cage; humpbacks swim past unperturbed, and spinner dolphins pass freely
through the area, swimming under, over or around the cage. The best scientific information to
hand suggests that so long as the cage does not intrude onto the spinner dolphins’ resting area in
Makako Bay, there will be negligible impacts on the dolphins’ daily migration patterns.

Neil stated that there were also some concerns expressed about the loss of public access to the
space, because of the lease preventing access to the inner 9 acre area, where the cages would be.
He said that BPI would prefer this to be restricted access, for safety and security reasons. BPI
recognizes that there is a public cost to our project, and that there must be some commensurate
public benefit to be derived. He related some of the earlier discussions with community groups,
and described how a possible resolution had been formulated, where some portion of the lease
payments could be provided, under the ocean leasing legislation, to a special land fund for
aquaculture development. This could support a range of activities, including education, training,

nursery rearing of fish or reef restocking work.



The discussion addressed the issues of other impacts on traditional and cultural uses of the area.
Neil pointed out that some of the kupuna from Kekaha had expressed reservations about the
potential impact on the ‘opelu ko’a in the area. Mahealani asked who were our informants on
these traditional uses. Neil replied that Robert Punihaole and Val Ako were the principal
informants. Mahealani and Wayne agreed that this was appropriate. Neil pointed out that it was
BPI’s understanding that the cages would not directly block an existing ‘opelu ko’a, as we
understood these were usually in shallower water, closer to the reef drop-off. We understood
that, at night, the ‘opelu are more scattered, out towards the “fishing grounds” in deeper water.
Nevertheless, BPI was sensitive to any perceived conflict, and was discussing this issue further
to try to resolve these concerns in a mutually acceptable manner.

Neil asked if there were other traditional tenure concerns of which BPI should be aware.
Mabhealani referred him to the Native Hawaiian Rights Handbook, which addressed ahupua’a
tenant rights in Makalawena. Most of the informatjon in this section was provided by Tutu Ona

and Robert Punihaole.

Mahealani suggested to BPI that it would be a good idea at public meetings to provide video
footage of these cages, and the fish in them. He had seen some of the earlier video of the Ewa
Beach cage, when the research program was first making the news, and he had been very
impressed with the concept. He also indicated that it would be very helpful if BPI or other
researchers could make available the water quality monitoring data, so that people could see the

results for themselves.

Wayne asked about long term monitoring of water quality and reef health, and Dale described
the level of detail that has been required for the Ewa Beach cage.

Mahealani also offered other suggestions on how the project could provide benefits to the local
Kona community. He said that the main problem facing local fisheries is the worsening ciguatera
problem. He said that it would be very helpful if this project could help support research into
what were the root causes of ciguatera, and ways that it might be overcome. Dale replied that
ciguatera was very difficult to study, but that the prioritization of the activities that might be
supported under the Special Land Development Fund would depend upon public input. At this
preliminary stage, BPI is looking to identify non-profit organizations that might be interested in
participation in these activities.

Mahealani asked if access to funds from the lease payments would be contingent on the
organization supporting the project, and Neil and Dale replied ‘No.” BPI understands that some
organizations may have some reservations or concerns about the project, and we want to hear
these comments. However, if the project does go ahead, we too would like to see some portion of
the Iease payments kept here in Kona, and we hope that Kona organizations would be interested
in participating, whether or not they support or object to the offshore fish farm proposal.

Dale said that our hope, in holding these meetings over the last year or more, has been to provide
a forum for people to express any concerns, and that we would much rather address these issues
up front and in advance, before we present a formal proposal to DLNR.



Dale pointed out that in all of BPI's projects, we have never just built a single project for
ourselves (whether it be a pearl farm or a fish farm). He said BPI has always tried to act as an
industry catalyst, and likes to encourage participation by others in the industries that we are
working to set up. In the Marshall Islands, three farm sites are now using spat from the hatchery
that BPI established. Dale talked about BPI’s hope that others would also see an opportunity for
themselves in open ocean fish farming in Kona. BPI had already heard from three displaced
bottom-fishermen in Kona who wanted to know about the possibility of jobs on the farm, when it

begins operation.

Some general discussion ensued about the overall lease application process, Federal permit
requirements and oversight, and the opportunities for public input.

Mahealani indicated that the members would follow up with the moku, and get back to BPI with
any further questions of concerns. He said that he appreciated the open approach of BPI, and that
their concern as an organization was to strive to leave a legacy for future generations.

Neil concluded the meeting by thanking everyone for their attendance and input. He said that he
would follow up by circulating a written transcript of what was said at the meeting, so that
everyone could have an agreed-upon record of the discussion. He would circulate a draft by
email, and if people had any, additions, corrections or changes to the transcript draft, then he
would be happy to make these changes. Wayne thanked Neil for this, and asked that we all keep

the lines of communication open.

Mahealani then concluded the meeting with a prayer.




Kumu PoNO ASSOCIATES

Kep# Maly, Cultural Historian & Resources Specialist
954 Keonaona Strest - Hilo, Hawai'i 96720
(808} 981-0196 (fax available) - e-mail kumupono@hawaii.rr.com / www.kumupono.com

Mr. Neil Sims August 26, 2002

Kona Blue Water Farms
P.O. Box 525, Holualoa, Hl 96725

Dear Mr. Sims,

In follow up to your requests, | have spoken with the kipuna Punihaole, Kahananui and
Ako, and family members (including e-mail communications with Mr. Isaac Harp), all of
whom are knowledgeable about the fisheries in the Kekaha region of North Kona, in
regards o your proposed fish farm site, lying south-west of Unualoha Point. | have also
reviewed historical documents and native accounts in the collection of Kumu Pono
Associates for any references to Unualoha, Hamanamana and Kalaoa {the two lands which
meet at Unualoha Point on the seashore), and larger Kekaha region of North Kona, | write
the following comments—noting that | am not, nor have | been under contract as a
consultant to you—to answer the basic questions you asked of me. My interest in your draft
EA (August 16, 2002), and proposed action, is that the history and recollections of elder
kama'dina be known and acknowledged.

Presence of a ko'a fronting, or in the Unualoha vicinity?
* None of the kilpuna had spacific knowledge of a ko'a fronting Unualoha.

» Neighboring ko'a in the Kalaoa and Ho‘ona Point vicinity, and at Hale'Shi'u and
Ka'elehuluhulu are documented in historical texts and oral history interviews,

* Kupuna Ako mapped out ko'a in the region, and specifically noted and discussed no
ko‘a at Unualoha. The kipuna agreed that it was likely that in ancient times, a ko‘a
was probably marked by Unualoha, but that that knowledge has apparently not been
handed down (a product of historic impacts on native residency in the area).

* Kupuna Ako further noted (as he expressed to you at the meeting in Kona on May
21st 2002) that he does not believe the Unualoha site (indeed waters in the Kalaoa
vicinity) is a safe one for long-term use of the nature proposed. His concern is about
the seasonal Kohala, Ka'G and Westerly currents which are kama‘gina to the region,
It is his belief that the periodic Westerly current will rip the farm from the sea and

carry it to shore.

* |'note that historic documents and oral history interviews describe the “supernatural”
currents and strong nature of the sea in the Kalaca vicinity; as well as detailed
descriptions of fisheries, storied places, and native practices (see documentation
previously translated and compiled by myself in several studies as a part of the
State's Historic Preservation Review process).

Historical & Archival Documesntary Research - Oral History Interview Studies
Researching and Preparing Studies from Hawaiian Language Documents —
Mshele ‘Aina, Boundary Commission, & Land History Racords

Integrated Cultural Resources Management Planning - Preservation & Interpretive Program Devslopment
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Mr. Neil Sims
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Reference to Unualoha in Historical Narratives?

Except in the 1882 field books of Kingdom surveyor, J.S. Emerson (Book 252 and
253 in the collection of the State Survey Division), | did not find specific reference to
the place name “Lae o Unualoha” (Field Book 252:127). i note that a reference in
the same field book, confirms both earlier narratives, and the oral historical accounts
recorded by kiipuna, regardind the presence of a fishpond in the region prior to the

1801 lava flow. Emerson recorded:

This rock is on the ancient site of the Fishpond
“Paaeea” [Pa‘aiea), and in the flow that started from “Puhi a Pele” on
the slope of Hualalai. It covers the land from “Lae o Keahole" to the
vilage of “Makalawena.” Kamehameha had a residence there
afterwards. The flow covering about according to
Kamaainas. (Emerson, May 19, 1882, 252:127-128)

Pohaku o Pelekane:

) identifies various locations, including

J.S. Emerson's Register Map No. 1449 (1888
n. It will be noted that one low hill on

“storied places" on the landscape in this regio
kula lands above the shore, near the Hamanamana-Hale'shi'u boundary is named

“Kuula." There is significance to this place name; the significance includes, but is not
limited to — Ki‘ula being a fisherman’s god; a place of receiving offerings; and a

marker of a ko'a.

While | have not found many specific references to Unualoha, there is a weaith of
traditional knowledge pertaining to the lands and fisheries of the Kalaca-Ka'lipllehu
region. Including detailed and specific references to place names, fisheries,
traditions and practices. | have reported many of these accounts—both historical
narratives and in oral history interviews—in several cultural-historical studies.

Comments on Draft EA August 16, 2002

I limit my comments on the EA to the area of my knowledge:

1} It is my opinion

2) While reference was m

that the -— cultural historical context of the near shore lands;
fisheries; and traditional and customary uses of the fisheries in the Kalaoa-

Hamanamana region is inadequately represented in the EA.

ade in the EA to consultations and meetings with various
community members, | note that the primary contacts with native Hawaiian elders
and practitioners (e.g. Kupuna and practitioners at meeting of May 21, 2002 and

follow up conversations) are only referenced as:
with kupuna, cultural representatives and other

yocates on 5/21/02. Abridged transcripts from
gs are available at BPI's website... (Draft EA

...A meeting was held
interested fisheries ad
these community meetin
page 43)
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August 26, 2002
Mr. Neil Sims
page two.

| believe that a detailed description of the cultural historical context of the project area
sefting, and acknowledgement of the kiipuna and their knowledge should be an integral part

of the EA.

Sincerely,

Kepa Maly
Cultural Historian and Resources Specialist

ce. Valentine K. Ako
Isaac Harp

Kinoulu Kahananui
Robert Punihaole (with C. Hanohano and C. Kalei Punihaole)
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APPENDIX IX : DEPARTMENTAL REVIEWS, PUBLIC COMMENTS, AND PROJECT
PROPONENT RESPONSES.
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+ for public review) by letter dated Mar

Hawaii also likes to tout itself as being receptive to new, innovative ideas. Our state is
desperately trying to attract new industries for economic diversification. Is it going to help
Hawaii in these efforts if we prohibit a new, environmentally friendly form of aquaculture? Or

will we just be left in the dust, like the Alaskan fishermen?

5. You further object to “the fact that the information relating to this application is only available
in Honolulu”. This is not the case. We have made every possible attempt at outreach, and
engaging the public in discussions on our proposed project. We have been holding public
meetings and discussions with local conservation, shoreline, community and kupuna groups for
over two years, now. We have had our draft Environmental Assessment posted on our web site
(www.blackpearlsinc.com) for over six months. You will also find there transcripts of the
various public meetings, and excerpts of other background information. We believe that the more
educated that people are on this issue, the more they are able to make a rational, informed
decision, rather than a judgment based on hearsay evidence or misrepresentations about salmon

farms or other aquaculture operations in other parts of the world.

I have been told by the Land Division officer that the official copies of the draft Environmental
Assessment were delivered to both Kona and Hilo public libraries, as mandated by law. We were

only notified of the “official acceptance” of our draft EA (the point at which it becomes available
ch 3, so the copies were probably still in the mail to the

March 16" In any case, please contact us directly if you -

library when you wrote your letter on
al, and we would be happy to provide it for you.

need more information on our propos

ain for your comments. I hope that this letter, and the proposed changes we have

Thank you ag
project is worthy of support, or at least should

made to our project, help to persuade you that our
be allowed to proceed.

Neil Anthony Sims
Vice-President / Research Director

c.c. Lands Division, DLNR, 1151 Punchbowl St, Rm 220, Honolulu HI 96809
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8. “The whales will be hurt by the moorings and the web mesh”. There is no scientific evidence to
suggest that whales will become entangled, or otherwise be hurt by the moorings or the web mesh on

the cages.

9, “the only alternatives are to limit the size and quantity (of fish taken?) from our oceans, or to work
with our people to restore the Hawaiian fishponds™. While these alternatives offer some potential, they
are not very practical answers to the larger questions of increasing population pressure, and the need
for economic diversification. Further reducing the take of fish from our oceans will not solve any of
these problems, as it will not increase the available food supply. There are already many fishing
regulations; any attempts at further restrictions face a myriad of objections from fishermen. We cannot

just continue to take .... we have to learn how to give something back.

And ves, native Hawaiians knew this when they operated the great fishpond systems in the pre-contact
period. We like to think of our offshore fish farm proposal as simply a more technologically advanced

form of the Hawaiian fishpond.

Again, Mrs Kong, let me please reiterate our willingness to meet with your kupuna group to discuss
these and other issues. We still seek such a meeting, not for our company’s ends (as you have already

refused to endorse our proposed farm), but for your own group’s education and information purposes.

We believe that groups such as yours could play a crucial role in fostering wider acceptance of new
technologies, such as open ocean fish farms. However, it would seem to be difficult for you to offer
informed guidance or educated suggestions for our community when you do not wish to discuss these
new ideas with the proponents. We hope you will revisit this decision, and that we can meet at some

time in the future.

Neil Anthony Sims
Vice-President / Research Director

c.c. Lands Division, DLNR, 1151 Punchbowl St, Rm 220, Honolulu HI 96809
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