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> Founded

Conducted site selection studies as the
technology advanced for offshore
aquaculture

» Obtained concession and permits for
offshore demonstration farm

> Initiated demonstration project

> Initial sales
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Federal government

=NEPA
=NHPA
="MPRSA, 1972
=FWCA
"CZMA
DRNA JCA
\ 4 =Agencia Patrocinadora || " Ley 9 DIA
APPLICANT "Ley 9 DIA "CCA
"CZMA
=CSA
=Concesion

Territorial government



* Puerto Rico Port Authority
* Departamento de Recursos Naturales y Ambientales-Concession
» Consejo Subacuatico de Arquelogia, Underwater Archeology Council



» Endangered Species Act, 16 U.S.C., 1531 et seq.

e Fish and Wildlife Coordination Act, 16 U.S.C., 661 et seq.

e Magnuson-Stevens Fishery Conservation and Management Act, 16 U.S.C. 1801
 Marine Mammal Protection Act of 1972, 16 U.S.C. 1361

* National Environmental Policy Act, 42 U.S.C.A., 4321

e National Historic Preservation Act, 16 U.S.C., 470 et seq.

e National Marine Sanctuaries Act

e Rivers and Harbors Act of 1899, 33 U.S.C. 403

e United States Coast Guard

e EO 11593 Protection and Enhancement of the Cultural Environment
e« EO 11990, Protection of Wetlands

 EO 12898, Environmental Justice

« EO 13089, Coral Reef Protection

e« EO 13112, Invasive Species

« EO 13158, Marine Protected Areas



USACOE

Company Application | Concession | CWC | CZMCC| ESA, EFH| Sec 10 | NPDES
PUERTO RICO & USVI
Snapperfarms, Inc 2000(2) 2001 2001 2001 | May-01 2001
Snapperfarms, Inc 2006(8) ?7?7? Sep-08 | Sep-09 | Jun-05 NI
Boriquen Aquaculture, Inc 2003(8) Aug-06 Jan-07
Ocean Harvest, Inc 2004(8) 2006 2005/06| Jul-06 | May-05 | Mar-07
iii Associates, Inc Jan-05 Sep-06
HAWAII
Cates International, Inc Apr-00 Mar-01 Mar-01
Kona Blue, Inc Nov-02 Nov-03
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Snapperfarms, Inc
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ederally Funded Research

cial Impacts of Sustainable Offshore Cage Culture Production in Puerto Rican Waters

ico - University of Miami

ontract Number: NA16RG1611

Measurement of the Benthic Loading and the Benthic Impact from an Open-Ocean Fish Farm in Tropical Waters
University of Puerto Rico - University of Miami - NOAA Fisheries

NOAA Federal Grant Contract Number: NAO40OAR4170

Development of effective and low cost predator exclusion devices for offshore aquaculture facilities in the United States
EEZ

Snapperfarm, Inc. - Net Systems, Inc. - University of Miami — Cates International, Inc.

NOAA/SBIR P1 Contract Number: DG133R05-CN-1200

Refining Culture Technology for Growing Spiny Lobsters, Panulirus arqus, from Pueruli to Market in Puerto Rico
Snapperfarm, Inc. - Harbor Branch Oceanographic Institute - NOAA Fisheries - University of Miami - Florida Sea Grant
NOAA/SBIR P1&2 Contract Number: DG133R-04-CN-0164

2006-2007

Demonstrating Technological and Economic Feasibility of Cobia (Rachycentron canadum) Aquaculture from Hatchery to
Market

University of Miami - Snapperfarm, Inc.

NOAA/NMAI-Approved Funding 2006-2007

Assessment of Environmental Impact of Offshore Cage Culture

University of Miami - Snapperfarm, Inc. - National Marine Fisheries Service
NOAA/NMAI-Approved Funding 2006-2007

NOAA Marine Aguaculture Program Pilot-scale Tests of Ocean Drifter

MIT - Ocean Farm Technologies, Inc. - Snapperfarm, Inc. - University of Miami
NOAA/NMAI-Approved Funding for 2007




s then, old studies now

t of Environmental Impact of Offshore Cage Culture
Principal Investigator: Larry E. Brand !

Co-Principal Investigator: Jose A. Rivera 2

s: Daniel D. Benetti 3, Brian O’Hanlon 4, Refik Orhun >

1 University of Miami, Rosenstiel School of Marine and Atmospheric Science, 4600 Rickenbacker Causeway, Miami, FL
33149, phone: (305) 421-4138, fax: (305) 421-4600, e-mail: Lorand@rsmas.miami.edu

2 Under contract to: NOAA, National Marine Fisheries
Service, HC-01, Box 1736, Boqueron, PR 00622-9704, phone:
(787) 831-3426, fax: (787) 831-3427 email: jarivera@msn.com

3 University of Miami, Rosenstiel School of Marine and Atmospheric Science — Aquaculture Program, 4600 Rickenbacker
Causeway, Miami, FL 33149, phone: (305) 421-4889, fax: (305) 421-4675, e-mail: dbenetti@rsmas.miami.edu

4 Snapperfarm, Inc., P.O. Box 685, Culebra, Puerto Rico 00775. Phone: (787) 548-6134, fax: (886) 829-4851, email:
mail@snapperfarm.com

> University of Miami, Rosenstiel School of Marine and Atmospheric Science — Aquaculture Program, 4600 Rickenbacker
Causeway, Miami, FL 33149, phone: (305) 421-4085, fax: (305) 421-4675, e-mail: refik@rsmas.miami.edu

Budget Period Federal Funds
9-1-06 to 8-31-07 $ 100,000
9-1-07 to 8-31-08 $ 100,000
TOTAL $ 200,000

Project Period: September 1, 2006 to August 31, 2008




> Alston, et al,
» Rapp, etal,
» Brand, et al,
> Rentzel, et al,

1 study (2yrs)

1 study (1.4yrs)
1 study (2yrs)

1 model

2002-04
2004-05
2006-08
2006
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Introduction
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wironments {Saorr and Muoir, 20007
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the past decade a variery of madern
suhmersinle, semiuhmerzihle, and
ﬂns'ring cages have heen de—sig.ned
and buik o “conform” with waves
and FTONE CUrrENS assacied with the

With aguacuiton sladly exanding, T reed for sufable space has been fol-
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fah fam operaton. SHeie images, iydnograntic Chans, mage Google Eanhand
Geograpnic Infomaton Syatems can al provide Impomant info maton for preim-
Iy veoe 0 518 assessmen L o, A ey camtul in fu sanvey 5 manda ey
0 Al e T auitanliey of e ane
Baywonts: Open oosan aguacuiture, Oftshore fish farming, Seecion critara for
ccaan fish fanming

high-energy environment generally
amaciared ro affhare areas.

In addidon o the armainakhle henefic
af hig'he: Inren'rk] p.rcﬁ'rs. affshare
aquaculiure may provide the henefiz
af {11 averall reducrion in conflias
with ather users and in ohjectians
from adjacent landowners, (2] avaid-
ance af the ecalagical carrying a-
pr_irf limirarians of inshore warers,
{3} acces o lager volumes of high-
qualiry warer for finfish ar filrer-

s Merine Tecknabegy Secicry fasrnel

feeding organisms, {4} reduian of
nu.-m]]em]-ngjr_i] i.mpr_'m {51 Fmdﬂe
reducrian af regulatary and permir
rex) i re MmN, and {6} abhility ra cul-
Ture Zhigh-'l.'s]ue. apen acean spﬁ_ie-s
{Srickney and McVey, 2002). Al-
thaugh the econamical feasibiliny of
such aperagans is sl heing evaluaed,
the poendal henefins described signal
the feasibility of raising a variey of
marine finfish species in offdare emvi-
ranments ta increse producion whike
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Growth rates of cobia (Rachycentron canadum) cultured in open ocean submerged
cages in the Caribbean

Daniel D. Benetti *¥, Brian O'Hanlon ", José A. Rivera ©, Aaron W. Welch ®, Christopher Maxey @, M. Refik Orhun ®
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Aot Rismny GCrwith raies of hatchery-neared aobia Rechyrcenton aeedum oulured in submersible Qe of f Puerio Rico and
Reveied 5 Sepaember 2008 i the lahama were comprehensively studisd and am prsented, discussed and compared to those of ather
m;‘t ;:":;Itt :__"l':"' g Febeaary 2000 el Cobia grew to averages of G035 kg | spedfic growth rae [SCR) = 2idEday) in 363 days at the Puerto
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smckingdensities of & and 15 kg'm " were stimated 2 PR and BA, re pacively. Avenge water temperaures for
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Weight (g)

Weight (g)

Puerto Rico y=3.8*exp{7.836*(1-exp0.006194)} r°=0.89

Bahamas y=3.8*exp{7.465*(1-exp0.006323t)} r’=0.89

350

Puerto Rico y=0.003x*3" r?=0.96
Bahamas  y=0.0042x>%° ¢2-0.99

Total Length (cm)
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Measurement of organic loading under an open-ocean aquaculture cage, using
sediment traps on the bottom

By P. Rapp', W. R. Ramirez”, J. A. Rivera’, M. Carlo® and R. Ludano’

' Department of Physics, University of Puerto Rico, Mayagiiez; *Department of Geology, University of Puerto Rico, Mayagiiez;
*under contract to: U. S. National Oceanic and Atmospheric Administration, National Marine Fisheries Service, Puerto Rico;
*Department of Marine Sciences, University of Puerto Rico, Mayagiiez; ~ Department of Crop Protection, University of Puerto
Rico, Mayagiiez

OnlineOpen: This article is available free online at www.blackwell-synergy.com

Sunumary catch the outfall in traps as it descends through the water. At
Organic loading under a submerged fish cage in commercial nPear-shore sites with current amplitude <10 cm s™, traps of
operation has been quantified for the first time in the open almost any size will suffice. But at high current speeds, traps do
ocean. Sediment traps out to 100 m sampled the loadine Dot function as simple gravitational collectors. In fast current,
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Table 1

Sampling dates, input feed, benthic percentage

Sampling date

(day/month/year)

Input feed
(metric tonnes)

Benthic
percentage

1/10/04
31/10/04
3/12/04
20/12/04
29/1/05
5/3/05
2/4j05
30/4/05
30/5/05
26/6/05
28/7/05
27/8/05
24/9/05
29/10/05
19/11/05

0.07
1.56
476
4.67
645
806
B.65
11.74
1292
11.85
1243
11.06
837
7.89
345

=1 LA

R e
=ik = Rl =ll

16.0
250

Sampling date = traps recovered from the bottom and replaced with
fresh traps. Each trap sample was accumulated over an approximately
l-month period (dwell period) between consecutive sampling dates.
Input feed = weight of feed pellets fed to fish in the dwell period
between consecutive sampling dates. Benthic percentage = percentage
of input feed that landed on the sediment during each dwell period. It
is calculated by integrating the fitted Gaussian function over the entire
benthos, and then dividing by the Input feed.




Undercage Sediment: Organic %, avg
NOAA Contract #: NAO40OAR4170
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Legend

Sediment Organic Carbon (%)
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First time this kind of activity is requested on this island
DRNA, JCA, USACOE, EPA unfamiliar with activity proposed
Lack of knowledge and understanding; results in no action, no consulting

DRNA permit evaluation technician accused of corruption,

— change of person — restart process all over

PRIDCO reorganization

Change of Government: From Rosello to Sila, then, from Sila to Acevedo
Permitting uncertainty leads to investor uncertainty — no funds

Delays, transfers project to another economic window ,

(ie; > fuel increase, recession) further affecting project feasibility.




* Proper Site Selection and Layout
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* Proper Site Selection and Layout
» Adequate current

» Adequate benthic substrate

» Access to transport infrastructure




e Efficient Feed Management

» Feeding monitoring (video or divers)

» Correct current cycle




 Quality Feed and Healthy Fish

» Correct proportion of nutrients for species

» Correct buoyancy of pellets for current regime

» Feed should minimize dust-free dry pellets




Vincenty, Heres & Asociados
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» Data gathered under federal grants programs (2002-2008) was not
considered during the issuance of new permits

» Duplicity or redundancy evaluation for determining environmental impacts:

PR Env. Policy Law 216 / NEPA process

»Changes in key staff in government agencies delayed procedure —
knowledge was lost
PRIDCO
Agriculture
DNER

Vincenty, Heres & Asociados




Identify areas in Puerto Rico which, according to currents, tides and benthic
characteristics are ideal for Aquaculture to be established

Establish the maximum mass loadings which will sustain the habitat in order to limit
production activities in the area:

Control feeding practices

Monitor sediment and organic loading only

EQB/EPA should not treat an Aquaculture farm in the same manner as a sanitary
discharge... they are not the same

Avoid redundancy in Environmental Impact evaluation — EQB / EPA should share
the same document

Vincenty, Heres & Asociados




» State government should establish which agency will be proposing agency
for this type of operation

» ESA Section 7 consultation was not a clearly defined process and, to date,
has not been documented as completed

» Snapperfarm still has no Section 10 permit from the USCOE

Vincenty, Heres & Asociados




e |ts still just fish in the water...

Vincenty, Heres & Asociados




|Jarivera@msn.com




