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Core Areas of Research

Bioacoustics: It’s not a silent world
Ecology: Understanding the oceans 
and its inhabitants

Physiology and Health: Understanding 
how animals respond to a changing world

Aquaculture: Helping to feed a hungry world



Aquaculture

50

60

)

Sportboat Catch of 

20

30

40

po
rt

 C
at

ch
 (x

 1
00

0) White Seabass

0

10

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

Year

Sp



The Need for Demonstration Projects



Benefits of a Domestic Industry

Trade flow in Tilapia 2006 Trade flow in Tilapia 2006 
• Create U.S. jobs 

• Promote feed efficiency
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food security standards



HSWRI proposes to:

• Permit, install and operate a commercial scale fish farmPermit, install and operate a commercial scale fish farm

• Location to be five miles off the coast of San Diego in 
federal waters (EEZ)federal waters (EEZ)

• Project to assess ability to increase domestic supply of 
f d i i ll i blseafood in an environmentally sustainable manner

• San Diego has the opportunity to lead the nation in the 
development of offshore aquaculture



Site Requirements

• Need
– Greater than 100 feet and less than 350 feet deepGreater than 100 feet and less than 350 feet deep
– Clean water with consistent current

• Southern California area offers a nearly ideal climate
– Consistent (i.e., predictable) water temperature
– Infrequent extreme weather and wave conditions

A id d h bit t fli t• Avoid user and habitat conflicts
– Outside busy coastal zone (and contaminants)
– Sandy bottom (no kelp or hard-bottom habitat)Sandy bottom (no kelp or hard bottom habitat)

• Close to existing infrastructure
– Commercial fishing industry
– Market and distribution centers



Proposed Project Location
Site Avoids:

• Coastal conflicts  
• US Navy ops• US Navy ops
• Fishing grounds
• Kelp & reefs

ll i• Pollution



San Diego has Everything Needed



Species to be Cultured

Striped Bass
White Seabass

C lif i Y ll t ilCalifornia Yellowtail

California Halibut



Identified Concerns

1 U i ild fi h t f d f d fi h1. Using wild fish to feed farmed fish
2. Impacts of escapes on wild stocks
3 P ll i h b d l l bl3. Polluting the bottom and algal blooms
4. Potential spread of disease
5. Competition with commercial fishermen
6. Farm domination of the offshore environment



Marine Finfish Nutrition

• Species specific diets
• Life stage specific

Mi t i t• Micronutrients
• Alternative proteins
• Live feedsve eeds
• Microencapsulated diets



Concern 2.
Impacts of Escapes on Wild Stocks

Technology is well-established and is engineered to the proposed site
Impacts of Escapes on Wild Stocks



Concern 3.
Polluting the Bottom and Algal BloomsPolluting the Bottom and Algal Blooms
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Concern 3.
Polluting the Bottom and Algal Blooms

Evaluating the Site
Polluting the Bottom and Algal Blooms



Concern 3.
Polluting the Bottom and Algal Blooms

Bottom Sediment Simulation

Polluting the Bottom and Algal Blooms

17 days w/o current
(scale is amplified 30x to discern TOC dusting)

+9 hours with average current

Results:Results:

1. Simulation scale is amplified 30x in order to show dispersion

2. Depth and current combine to disperse carbon to very low levels

3. Peak TOC within footprint is 0.0062g  C/g sediment (~1%) above ambient

4. Increased TOC is probably not detectable using existing  standard chemical analyses



Concern 3.
Polluting the Bottom and Algal BloomsPolluting the Bottom and Algal Blooms

Conclusions from Environmental Model

• Infauna may be a better indicator of effect than y
direct chemical analysis of the sediments

• The HSWRI demonstration site far exceeds any• The HSWRI demonstration site far exceeds any 
standards utilized in any jurisdiction worldwide



Concern 4.
Potential Spread of Disease

HSWRI:  Healthy Oceans – Healthy Planet

Potential Spread of Disease

Healthy [Marine] Ecosystem =
A [marine] system intact in its physical, chemical, and 
biological components and their relationships, such that it 
can respond and adapt to changes and stressors.  -FAO



Concern 5.
Competition with Commercial Fishermen

Value of Fish Landed in San Diego for 2006
(Values are in $1 000 USD)

Competition with Commercial Fishermen

Swordfish  $1,477 All Others  $1,060 

(Values are in $1,000 USD)

Thornyhead  $500 Sea Urchin  $503 

Spot Prawn  $648 

Spiny Lobster  $2,881 

Total harvest = $7 million



Concern 5.
Competition with Commercial Fishermen

S Calif Landings

2006 Landing Weight and Value by Port
Competition with Commercial Fishermen
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Concern 6.
Farm Domination of the Offshore Environment

Source: CDFG Fish Bull 109S. Calif. Fishing Areas: 

Farm Domination of the Offshore Environment

g
194 x 100 sq. mi. = 19,400 sq mi

C i l Fi hiCommercial Fishing:
100K mt worth $59 MM/19K sq mi =

$3,041/sq. mi., q

Offshore farms:
100K mt/yr in 40 farms in 20 sq. mi. 
worth $300 MM at $3/kg =

$15 million/sq. mi.$15 million/sq. mi.



Concern 6.
Farm Domination of the Offshore Environment

Farms would not interfere with MPAs
Farm Domination of the Offshore Environment



Potential Net Environmental Gain
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Near-shore Rockfish Harvested in 2006
All are marketed as Pacific or Red Snapper

China, Mexican, Pacific ocean perch, aurora, bank, black-and-yellow,
black, blackgill, blue, bocaccio, bronzespotted, brown, canary, 

All are marketed as Pacific or Red Snapper

, g , , , p , , y,
chilipepper, copper, darkblotched, flag, gopher, grass, greenblotched, 
greenspotted, greenstriped group bolina, group deep nearshore, group 
gopher nearshore, group red, group rosefish, group shelf, group slope,gopher nearshore,  group red, group rosefish, group shelf, group slope, 
group small, honeycomb, kelp, olive, quillback, redbanded, rosethorn, 
rosy, shortbelly, speckled, splitnose,  starry, swordspine, treefish, 
unspecified vermilion widow yelloweyeunspecified, vermilion, widow, yelloweye

Other MLMA Listed Rockfish: calico, scorpionfish



Sustainability

Sustainable Development is the management and 
conser ation of the nat ral reso rce base and theconservation of the natural resource base and the 
orientation of technological and institutional change in 
such a manner as to ensure the attainment and continuedsuch a manner as to ensure the attainment and continued 
satisfaction of human needs for present and future 
generations. Such sustainable development (in the 
agriculture, forestry, and fisheries sectors) conserves land, 
water, plant, and animal resources, is environmentally non-
d di h i ll i i ll i bldegrading, technically appropriate, economically viable, 
and socially acceptable. 

(FAO,1995. Code of Conduct for Responsible Fisheries. Rome, FAO, 41p.).



Permit Process
• Consultations

– NOAA requires a Biological Assessment completed byNOAA requires a Biological Assessment completed by 
applicant [species (striped bass), marine mammals, habitats, etc.]

• Federal permits
– Army Corps of Engineers 

• Section 10 permit (includes USCG Aids to Navigation)
NEPA i ( bli i b i id A il)• NEPA review (public scoping process begins mid-April)

– Environmental Protection Agency NPDES

• State reviews• State reviews
– Dept. of Fish & Game aquaculture registration
– Coastal Commission consistency certificationy

All materials available to the public: Visit www.hswri.org/offshore for more information



Permitting Communications

• In Oct 2008 we applied then conducted bi-weekly 
meetings to coordinate NEPA process:meetings to coordinate NEPA process:
– USACoE, EPA, USCG, CDF&G, NOAA, CCC, HSWRI 

and 3rd party environmental consultant
– Discussed roles and responsibilities and scope of EIS
– All agreed to make process efficient by reviewing internal 

ith h th t i i i lprocesses with each other to minimize overlap

• Timelines don’t really mean much
J 2009 it d d l t S ithi 15 d NOI– Jan 2009 permit deemed complete. So within 15 days, NOI 
and Public Intent should be published

– Fall of 2009 we had draft NOI
– Shortly after HSWRI put applications on “hold”





Outreach to over 80 groups including 
state, federal and local government, 
aquaculture commercial fishing localaquaculture, commercial fishing, local 
businesses, marine laboratories, 
media relations, NGOs, educational, 
retail and wholesale seafood 
companiescompanies.



Reason for “Hold”

• NOAA
Promoting Marine Spatial Planning– Promoting Marine Spatial Planning

– Announced redrafting of Aquaculture Policy

• LegislativeLegislative
– AB 4363 is wholly restrictive of aquaculture and would 

require multiple years to realize if passed

• Internal decision
– Spent $500K and over a year’s work
– Couldn’t commit to a years NEPA process that could be 

reversed by legislative mandate or Administrative policy
Did not want to waste the time of the agencies involved– Did not want to waste the time of the agencies involved



Closing Observations (con’t.)

• We spent one year and $500K to prepare to enter the 
NEPA process

• We explored the potential to develop cage farming 10 p p p g g
miles south of San Diego in Mexican waters working 
with an existing tuna farm
– Took two weeks to generate the permit application materials for an 

experimental permit for 10K tons of annual production

– After six weeks we had a permit in-handAfter six weeks, we had a permit in hand

• The USA is spending too much time talking about developing 
aquaculture instead of using the existing technologies to q g g g
develop an expanded domestic capability



NATIONAL AQUACULTURE ACT OF 1980Q
Act of September 26, 1980, Public Law 96-362, 94 Stat. 1198, 16 U.S.C. 2801, et seq.

(c) POLICY.-- Congress declares that aquaculture has the 
potential for reducing the United States trade deficit in 
fisheries products,(5) for augmenting existing commercial and 
recreational fisheriesfisheries and for producing other renewable 
resources, thereby assisting the United States in meeting itsresources, thereby assisting the United States in meeting its 
future food needs and contributing to the solution of world 
resource problems. It is, therefore, in the national interest, and It is, therefore, in the national interest, and 
it i thit i th ti l liti l li t th d l t ft th d l t fit is the it is the national policynational policy, to encourage the development of , to encourage the development of 
aquaculture in the United States.aquaculture in the United States.



A Chronology of National Studies and Reports Relevant to 
Aquaculture DevelopmentAquaculture Development 

• 1969.  Our Nation and the Sea.  United States (Stratton) Commission of Marine Science, Engineering, and 
Resources.

• 1973.  NOAA Aquaculture Survey.  Mardela Corporation, Burlingame.
• 1975 and 1976.  Draft National Aquaculture Development Acts.  
• 1976.  National Plan for Marine Fisheries.  NOAA.
• 1976 and 1977.  Draft National Aquaculture Organic Acts.  
• 1977.  Draft Aquaculture Policy Act.
• 1977.  NOAA Aquaculture Plan.  NOAA.
• 1978.  National Aquaculture Act.  
• 1977.  Food and Agriculture Act.
• 1978.  Constraints and Opportunities of Aquaculture in the United States.  National Research Council, U.S. 

Academy of Sciences.
• 1979.  The Role of the Department of Agriculture in Aquaculture.  National Research Council, U.S. Academy of 

Sciences.
• 1983.  National Aquaculture Development Plan.  Joint Sub-committee on Aquaculture.
• 1985.  Aquaculture and Capture Fisheries: Impacts in U.S. Seafood Markets.  NMFS.
• 1990.  Aquaculture Policy for the National Marine Fisheries Service.  Office of Research and Environmental 

Information.
• 1991.  Strategic Fisheries Plan.  NMFS.
• 1992.  Marine Aquaculture - opportunities for growth.  
• 1993.  Aquaculture and the Federal Role.  Congressional Research Service.
• 1994.  Role of the National Marine Fisheries Service in Marine Aquaculture.  NMFS.



A Chronology of National Studies and Reports Relevant to 
Aquaculture Development (con’t.)Aquaculture Development  (con t.)

• 1995.  FAO Code of Conduct for Responsible Fisheries.  
• 1997.  Draft Marine Aquaculture Act. 
• 1997 NOAA Fisheries Strategic Plan• 1997.  NOAA Fisheries Strategic Plan
• 1997.  FAO Technical Guidelines for Aquaculture Development. 
• 1998.  Aquaculture Policy Statement.  NOAA
• 1999.  Aquaculture Policy Statement.  DOC

2000 N i l A l A f 2000• 2000.   National Aquaculture Act of 2000
• 2000.  New Priorities for the 21st Century.  NOAA
• 2002.  Draft Code of Conduct for Responsible Aquaculture Development in the United States EEZ.  NOAA.
• 2002.  The Rationale for a New Initiative in Marine Aquaculture.  NMFS.
• 2003.  Draft Offshore Aquaculture Act.  NOAA
• 2004.  Ocean Blueprint for the 21st Century, Chapter 22, Setting a Course for Sustainable Marine Aquaculture. 
United States Ocean Policy Commission.
• 2007.  NOAA 10-Year Plan for Marine Aquaculture
• 2008.  NOAA’s Aquaculture Policy
• 2008.  Overcoming Technical Barriers to the Sustainable Development of Competitive Marine Aquaculture in the 
United States
• 2008.  Offshore Aquaculture in the United States: Economic Consideration, Implications and Opportunities. NOAA 
Report.



“The answers to our problems don't lie beyond 
our reach. They exist in our laboratories and our y
universities, in our fields and our factories, in the 
imaginations of our entrepreneurs and the pride g f p p
of the hardest-working people on Earth.”

“I do not accept a future where the jobs and 
industries of tomorrow take root beyond our 
borders…It is time for America to lead again.”

President Barack Obama
Address to Joint Session of Congress

February 24, 2009



Ei ht itt d fEight permitted farms 
in this area in 
2002/2003

•Mexican tuna 
production in 2004 = 
5,000 MT

•Permitted Production 
= 16,000 + MT

•Mexican operations 
represent 15% of world 
farmed tuna productionfarmed tuna production

•Existing cage 
infrastructure can 
support 50K ton annual 
production of other 
species



Baja California Tuna Farming



Mexico SummaryMexico SummaryMexico SummaryMexico Summary

• Mexico is uniquely poised to expand and to beMexico is uniquely poised to expand and to be 
a major world producer
– Significant investment already availableg y
– Established permitting process resulting from 

synergy between industry and regulatory agencies
– Proximity to:

• US and global markets
US t h l i d ti• US technologies and expertise

– Well established fishing industry ready to adapt 
to aquaculture and shrimp farming industry readyto aquaculture and shrimp farming industry ready 
to diversify



The Sonoran Marketing Plan

Estimated 50+K tons of 
Hamachi Yellowtail is 
i t d t USA

•Hermosillo to:

imported to USA every 
year:  
• @ $12/Kg = $600 million

• Los Angeles: 500 miles
• Chicago: 1,550 miles
• New York: 2,200 miles



From the day I took office, I've been told that 
addressing our larger challenges is too ambitious; 
such an effort would be too contentious. I've been 
told that our political system is too gridlocked, and 
that we should just put things on hold for a whilethat we should just put things on hold for a while.

F th h k th l i I h i lFor those who make these claims, I have one simple 
question: How long should we wait? How long 
should America put its future on hold?should America put its future on hold?

President Barack Obama
January 27, 2010 

Remarks by the President in State of the Union Address



“There are risks and costs to a program of 
action. But they are far less than the long 
range risks of comfortable inaction…werange risks of comfortable inaction…we 
need men who can dream of things that 
never were ”never were.

John F. Kennedy
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