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Executive Sunmmary
| SSUE BACKGROUND

Aquaculture is a growng industry with the United States production
havi ng i ncreased roughly 5-10% each year over the past decade. Fish
are now farnmed in every U S. state and territory, and marine
aquaculture is expected to grow significantly over the next ten years.

I nteractions between mari ne aquaculture facilities and mari ne namal s
and turtles can have significant negative inpacts. There are
docunent ed cases of interactions between nearshore aquaculture
operations and pinni peds! on both the United Sates east and west
coasts. These interactions include injury and nortality to marine
manmmal s from ent angl enent as well as econonic | osses to the

aquacul ture industry due to danaged gear. |Interactions can al so occur
of fshore. For instance, offshore aquaculture facilities in New

Zeal and have docunented marine manmmal entangl ements. Marine turtles
are also at risk of entanglenment from offshore aquacul ture operations.
After hatching, sonme species nigrate offshore and becone associated
with Sargassumrafts and other flotsam Aquacul ture conponents, such
as net pens, nay “collect” these rafts or interfere with their natura
passi ve novenents, and thereby may entangle, capture, or disrupt

m gratory nmovenents of post-hatching or pel agic-state marine turtles.
As marine aquacul ture operations expand in the nearshore and offshore
marine environment, it is likely that interactions with nmarine mamral s
and marine turtles will increase.

Wthin the Departnment of Comrerce (DOC), the National Cceanic and
At nospheric Adnministrati on (NOAA) has taken a | eadership role to
support and pronote the devel opnment of environnmentally sound
aquacul ture. Many recent efforts have focused on this topic:

. The DOC Aquacul ture Task Force chaired by NOAA, has devel oped an
aquacul ture policy which defines DOC s aquacul ture m ssion and
specifies objectives for the year 2025, which include: an
increase in the val ue of donestic aquaculture production fromthe
present $800 millionto $5 billion; an increase in jobs in the
aquacul ture sector fromthe present estinate of 180,000 to
600, 000 jobs; and a goal of 100% donestic conpliance with a Code
of Conduct for Responsi ble Aquaculture (to be devel oped).

1Pinnipeds: Marine mammals of the Order Carnivora, Sub-Order Pinnipedia include fur seals,
sea lions, walrus, and true seals.



. In February 1998, NOAA rel eased its own aquacul ture policy which
outlines aquaculture priorities for the National Mrine Fisheries
Service (NVFS), the Gfice of Cceanic and At nospheric Research
(OCAR), and the National Ccean Service (NOS. These priorities
i ncl ude research, devel opment, technol ogy transfer, financial
assi stance to busi nesses, environmental safeguards including
regul atory and pernit procedures, and coordi nati on anong private,
state, and federal partners.

. bj ective 4 of NOAA's Build Sustainable Fisheries Strategic Pl an
is to pronote the devel opnent of robust and environnmentally sound
aquacul ture by 2002.

. NOAA identified aquaculture as a priority for Fiscal Year (FY)
1999 and FY 2000 budget initiatives, with specific research and
i npl enent ati on goal s.

. At the National Ocean Conference held in Mnterey, California in
May 1998, the President committed an additional $3 mllion per
year for the following three years to support the expansion of
mari ne aquacul ture.

The mari ne aquacul ture industry has been associated with incidental
“takes” of marine mammals and marine turtles. Incidental takes as
speci fied under section 10 of the Endangered Species Act (ESA) refers
to such taking which is incidental to, and not the purpose of, the
carrying out of an otherwi se |lawful activity. |Incidental takes are
regul at ed under the Marine Manmal Protection Act (MWA) as well as
provisions within the ESA. The NOAA's NMFS is one of a nultitude of
affected federal government entities involved in regulatory issues
surrounding the interaction of marine aquaculture and mari ne nmamal s
and turtles. NMFS and its Ofice of Protected Resources (OPR) is
responsi ble for inplenentation of the MMWPA and for the conservation
and managenent of nost marine species under the ESA. For this reason
the OPR conduced this workshop to identify ways to avoid or mninze
i nteractions between aquacul ture operations and mari ne
mamal s/ turtles.

WORKSHOP BACKGROUND

The wor kshop sponsored by OPR was held on January 12-13, 1999 to

di scuss the interaction of marine mammals, marine turtles, and marine
aquacul ture. The workshop was attended by vari ous governnental,

i ndustry, scientific, and environnmental representatives totaling
approxi mately 40 participants, several observers, and a facilitator.



As marine aquacul ture operations expand, it is |likely that
interactions with marine mammals and turtles will increase, with
potential adverse affects to marine nmanmals and turtles and
aquacul ture operations. The purpose of this workshop was:

To bring together regional NMFS experts in nmarine mammal s,
marine turtles, and marine aquaculture operations to devel op
recommendati ons on specific guidelines and standards for
aquacul ture siting and operation to nmininize adverse inpacts
to marine protected species fromnearshore and of fshore
aquacul ture operati ons.

The intent was to solicit individual suggestions, not consensus or
group decisions. Through di scussions and i nteracti ons between nenbers
of the government, the marine aquacul ture i ndustry, acadenia, and

envi ronnental organizations it was hoped that NMFS woul d gai n val uabl e
i nsi ght regarding many of the nost critica interactions between
aquaculture and marine manmals and turtl es.

The gui delines and standards di scussed in this workshop were geared

towards identifying:

(a) Areas to be avoided in siting aquaculture facilities in coastal
and of f shore areas;

(b) Best practices to build and operate aquaculture facilities in
order to avoid or mnimze predation by pinnipeds;

(c) Best practices to build and operate offshore facilities to avoid
interactions with marine manmal s (particularly cetaceans) and
turtles; And

(d) Research needs.

The gui delines and standards are intended:

(a) To guide NMFS representatives in the review of aquaculture
permts;

(b) To provide siting and operational guidelines for NMFS Code of
Conduct for Responsible Fisheries; And

(c) To help NMFS acconplish the goals of its strategic plan. The
plan calls for NMFS to acconplish several actions within the next
five years. The actions include reducing the time and cost of
permtting environnental |y sound marine aquacul ture, providing
financi al assistance for environmentally sound marine aquacul ture
ventures, identifying areas in the U S. Exclusive Econonic Zone?
suitable for environnentally sound mari ne aquacul ture, and

2Exclusive Economic Zone: Adjacent to state waters, which extend three miles out from the
coast, the U.S. Exclusive Economic Zone includes water from three to 200 nautical miles from
shore. The state waters of Texas, Puerto Rico, and the west coast of Florida extend nine miles
from shore.



devel opi ng and i npl enenting environnmental ly sound mari ne
aquacul ture technol ogi es and practices.

WORKSHOP FORVAT

The workshop was held on January 12 and 13, 1999 at the NMFS office in
Silver Spring, Maryland on 1315 East-Wst Hi ghway. It was organi zed
by Kate Col born and chaired by Donna Weting, both of OPR

The purpose of this workshop was to bring together regional NMS
experts in marine mammal s, marine turtles, and mari ne aquacul ture
operations to devel op reconmendati ons on specific guidelines and
standards for aquaculture siting and operation to minimnmze adverse
affects to marine protected species fromnearshore and of fshore
aquacul ture operations. In addition, a nunber of non-NMFS
representatives were invited to present information and gui de the
devel opnent of recommendati ons.

The participants represented various regions of the United States

i ncludi ng the Northeast, Southeast, Northwest, and Gulf of Mexico. In
an effort to facilitate di scussion, NMFS contracted Ms. Mary Skelton
Roberts of the Keystone Center to |l ead the discussion. Participants
were given an agenda, discussion topics, as well as background

mat eri al s before convening the workshop.

Partici pants were divided into working groups that discussed vari ous
i ssues associated with marine mammual, marine turtle, and marine
aquacul ture interactions. Each subgroup participated in |engthy

di scussi ons on key issues. The workshop participants convened severa
ti mes over the course of the workshop to share subgroup
reconmendat i ons.

| SSUES DI SCUSSED

The wor kshop participants were given an informati on bookl et containing
background docunents for the discussions. The discussions revol ved
around several pre-arranged topics including the foll ow ng:

Sitin

> gJShouId areas be identified where mari ne aquacul ture should be
avoi ded and/ or encouraged?

> How shoul d those areas be identified? General criteria?
Mappi ng? O her?

Pi nni ped Predation
> I's pinniped predation a problemin all types of marine
aquacul ture? 1In all regions?



> If not, what determni nes whether or not pinniped predation is a

pr obl enf?

> What deterrents are currently used? Are they successful? To
what degree?

> How can deterrents be i nproved?

> What new met hods are needed?

Ent angl enent

> I s entangl ement a concern in nearshore aquacul ture operations?
> If so, what is being done to avoid or mnimze it?
> What additional nethods shoul d be applied?
. I s entangl ement a concern in offshore aquacul ture operations?
> If so, what should be done to avoid or mnimze it?

St andards and Gui del i nes

> What are the existing standards and guidelines that affect
aquacul ture interactions with marine mammual s and turtl es?

> Are these standards and gui delines sufficient?

> What gaps exist in the current standard and gui delines to deal
with marine manmal and turtle concerns?

> Where should we focus our efforts to address these gaps?

> Shoul d standards be mandatory at this tine?

> O voluntary?

Resear ch

> What are the key research needs to address policy issues and

guestions related to marine manmals and turtle interactions with
mari ne aquacul ture operations over the next 20 years?
> VWhich are priorities?

WORKSHOP OUTPUTS

NVFS had several anticipated outputs fromthe discussions. The
antici pated outputs included

guidelines to mnim ze or avoid adverse effects to marine mammal s and
turtles:

> from nearshore aquacul ture operations, and

> from proposed of fshore aquacul ture operations.

FI NAL GROUP RECOMVENDATI ONS
The workshop participants generated approxi mately twenty
recommendati ons for future action. The recomrendati ons were not

formally prioritized or agreed to by consensus.

The reconmmendati ons include the following (not in any particul ar
order):



Technol ogy- Associ ated Efforts

Eval uate the adverse effects of Acoustic Harassnment Devi ces® on
target and non-target species.

Encourage the aquaculture industry to investigate new net
technol ogies. (e.g., sponsor joint projects instead of solely
gover nment al projects.)

Research non-1|ethal, non-technical deterrence nethods.

Devel op new deterrent technol ogi es and strat egi es.

Conduct an economnic review of new net technologies (e.g., a
viability analysis). Optimze the effectiveness of AHDs through
research on particul ar species.

Policy Analysis

>

Research ot her nations’ approaches to the marine manmmal / mari ne
turtle and aquaculture interaction issue.

Quantify and characterize the economc |osses to the aquacul ture
i ndustry from pinni ped predation

Conmpare agricultural predator deterrent policies and approaches
and deternmine their applicability to marine aquacul ture.
Performa risk analysis of the effect of aquaculture conpared to
other activities in the marine environment on marine manmal s and
marine turtles.

Habi t at | ssues

>

Exam ne at what point the physical occupation of a habitat or the
use of resources in an area by aquaculture site(s) has becone a
problem for marine mammal s and marine turtles.

Eval uat e aquaculture site baseline habitat condition changes
before and after aquaculture siting (e.g., nonitoring anbient

noi se |l evels).

Behavi oral Studies

>

Docunent and characterize mari ne manmal and marine turtle
interactions with aquaculture sites (e.g., effects of lighting on
turtles, how marine nmanmal s beconme entangled i n aquacul ture gear,
etc.).

Further characterize marine mammal /marine turtle behavi or and
ecol ogy around aquacul ture sites.

3Acoustic Harassment Device (AHD): A sound-generating device which, because of some

combination of intensity, frequency, or other characteristic(s), is aversive to marine mammals and
keeps or drives them away from an area or structure (Acoustic Deterrence of Harmful Marine
Mam mal-Fishery Interactions Workshop. NOAA Tech. Memo. NMFS-OPR-10, December 1996.)

6



> Identify characteristics of rogue animals, particularly | ooking
at pinni peds as predators.

> Undertake further research on the distribution of protected
speci es.
> Revi ew and assenbl e basel i ne environmental nmanagenent dat a.

Agenci es woul d use the data to create narrative guidance with the
assi stance of a Geographic Infornation Systemto guide applicants
in aquacul ture siting applications.

Aquacul ture Facility Standard Operation Practices

> Devel op changes to aquaculture facility standard operating
practices in an effort to reduce marine nmantal and marine turtle
interactions. (e.g., rotating site |ocations).

> Devel op a taggi ng nmethod for aquaculture gear for identification

purposes in case of gear |oss. Research existing approaches that
are currently used in other fisheries.

I nf or mati on Managenent

> Archive literature related to marine manmal and turtle
interactions with aquacul ture operations.

> Explore the use of the NOAA Library to archive and store
literature.

> Consi der insurance as a tracking nechanismfor inplenenting and

enforcing guidelines or standards.



1.0 | NTRODUCTI ON

Agquacul ture is a growng industry with the United States production
havi ng i ncreased roughly 5-10% each year over the past decade. Fish
are now farnmed in every U S. state and territory, and marine
aquaculture is expected to grow significantly over the next ten years.

Interactions between mari ne aquaculture facilities and mari ne nanmal s
and turtles can have significant negative inpacts. There are
docunent ed cases of interactions between nearshore aquacul ture
operations and pinni peds on both the east and west coasts of the
United States. These interactions include injury and nortality to
mari ne manmal s from entangl ement as well as econonic |osses to the
aquacul ture industry due to danaged gear. Interactions can al so occur
of fshore. For instance, offshore aquaculture facilities in New

Zeal and have docunented nari ne mammal entangl enments. Marine turtles
are also at risk of entanglenent from of fshore aquacul ture operati ons.
After hatching, sone species mgrate offshore and becone associated
with Sargassumrafts and other flotsam Aquacul ture conmponents, such
as net pens, may “collect” these rafts or interfere with the rafts’
nat ural passive novenents, and thereby may entangle, capture, or

di srupt mgratory novenents of post-hatching or pel agic-state marine
turtles. As marine aquacul ture operations expand in the nearshore and
of fshore marine environment, it is likely that interactions wth
marine manmal s and marine turtles will increase.

Wthin the Departnment of Comrerce (DOC), the National Cceanic and
At nospheric Adninistration (NOAA) has taken a | eadership role to
support and pronote the devel opment of environnmentally sound
aquacul ture. Many recent efforts have focused on this topic:

. The DOC Aquacul ture Task Force chaired by NOAA, has devel oped an
aquacul ture policy which defines DOC s aquacul ture m ssion and
specifies objectives for the year 2025, which include: an
i ncrease in the value of domestic aquacul ture production fromthe
present 800 million dollars to 5 billion dollars; an increase in
jobs in the aquaculture sector fromthe present estinmate of
180, 000 to 600, 000 jobs; and a goal of 100% donestic conpliance
with a Code of Conduct for Responsible Aquacul ture (in
devel opnent) .

. In February 1998, NOAA rel eased its own aquacul ture policy which
outlines aquaculture priorities for the National Marine Fisheries
Service (NVFS), the Gfice of Oceanic and Atnospheric Research
(CGAR), and the National Ocean Service (NOS. These priorities
i ncl ude research, devel opnent, technol ogy transfer, financial
assi stance to businesses, environmental safeguards including

8



regul atory and pernmt procedures, and coordi nati on anong private,
state, and federal partners.

. bj ective 4 of NOAA s Build Sustainable Fisheries Strategic Pl an
is to pronote the devel opnent of robust and environnentally sound
aquacul ture by 2002.

. NOAA identified aquaculture as a priority for Fiscal Year (FY)
1999 and FY 2000 budget initiatives, with specific research and
i mpl enent ati on goal s.

. At the National Ocean Conference held in Mnterey, California in
May 1998, the President committed an additional 3 million dollars
per year for the following three years to support the expansion
of marine aquacul ture.

2.0 WORKSHOP PURPOSE

Ongoi ng probl ens associ ated wi th nearshore aquacul ture operations and
protected species, including predation by pinnipeds, have been
docunment ed. As nearshore mari ne aquacul ture operations expand, it is
likely that interactions with marine mammal s and turtles will
increase. There are also grow ng concerns about the potential for
cetacean* entangl enent with proposed of fshore aquacul ture operations.
Therefore, NOAA is interested in resolving conflicts regarding
aquacul ture siting/operation and protected resources.

We recogni zed that there are other concerns than those addressed in
this workshop. O her issues of concern, such as genetic inpacts to
wi |l d stocks and water pollution, are concurrently being addressed in
other fora. This workshop was designed specifically to discuss the
i npacts of aquacul ture operations on narine mammal s and mari ne
turtles.

In an effort to discuss marine nmammal, turtle, and aquacul ture
interactions, NVFS dfice of Protected Resources (OPR) sponsored a
two day workshop with the followi ng purpose:

To bring together regional experts in marine manmal s, marine
turtles, and nmari ne aquacul ture operations. The experts were
asked to devel op recommendati ons on specific guidelines and
standards for aquaculture siting and operation to mnimze

‘Cetacean: Marine mammals of the Order Cetacea which includes baleen whales, dolphins,
porpoises, and toothed whales.



adverse i mpacts to nmarine protected speci es fromnearshore and
of f shore aquacul ture operations.

Currently, the standards and gui delines used to address protected
speci es’ issues, to permt aquaculture, or to regul ate aquacul ture
operations vary considerably anpng regions, states, and anong federal
agencies. Regional efforts have been nmade to deal with these
concerns, such as through the Gulf of Muine Task Force®. However,
those efforts have either been limted in scope or fairly general in
nature. For instance, in the Northeast Region (NER), the state of
Mai ne and federal agenci es devel oped guidelines for a streamlined
aquacul ture permtting and nonitoring process. However, the specific
gui del i nes and standards did not address siting and operating
aquaculture facilities to mnin ze the inpacts to nari ne protected
resources, nor did the effort expand beyond its regi onal approach.

The gui delines and standards discussed in this workshop were geared
towards identifying:

(a) Areas to be avoided in siting aquaculture facilities in coastal
and offshore areas;

(b) Best practices to build and operate aquaculture facilities in
order to avoid or m nimze predation by pinnipeds;

(c) Best practices to build and operate offshore facilities to avoid
interactions with nmarine manmmal s (particularly cetaceans) and
turtles; And

(d) Research needs.

The gui delines and standards will be useful:

(a) For NMFS representatives who review aquaculture pernits;

(b) To guide NMFS |Inplenentation Plan for the Code of Conduct for
Responsi bl e Fi sheries; and

(c) To acconplish the goals of the NMFS strategic plan. The plan
calls for NMFS to acconplish several actions within the next five
years. The actions include reducing the tinme and cost of
permtting environnentally sound marine aquacul ture, providing
financi al assistance for environnmental |y sound mari ne aquacul ture
ventures, identifying areas in the U S. Exclusive Econom c Zone®

Gulf of Maine Task Force: Section 120 of the MMPA as Amended mandates the
establishment of a pinniped-fishery interaction task force to advise the Secretary of the DOC on the
interaction of pinnipeds with aquaculture resources in the Gulf of Maine.

SExclusive Economic Zone: Adjacent to state waters, which typically extend three miles out
from the coast, the U.S. Exclusive Economic Zone includes water from three to 200 nautical miles
from shore.

10



suitable for environmental |y sound mari ne aquacul ture, and
devel opi ng and i npl enenti ng environnental ly sound nari ne
aquacul ture technol ogi es and practi ces.

3.0 WORKSHOP PROCEEDI NGS

The workshop was held on January 12 and 13, 1999 at the NWMFS office in
Silver Spring, Maryland on 1315 East-Wst Highway. It was organized
by Kate Col born and chaired by Donna Weting, both of NOAA NWMS, OPR

The purpose of this workshop was to bring together regional NMS
experts in marine mammal s, marine turtles, and marine aquacul ture
operations to devel op reconmendati ons on specific guidelines and
standards for aquaculture siting and operation to nininize adverse
affects to marine protected species from nearshore and of fshore
aquacul ture operations. |In addition, a nunber of non-NWVFS
representatives were invited to present information and guide the
devel opnent of recommendati ons. Through discussions and interactions
bet ween nmenbers of the governnent, the mari ne aquacul ture industry,
acadeni a, and environmental organi zations, NMFS gai ned val uabl e

i nsi ght regarding many of the nost critical interactions between
aquaculture and marine nmanmals and turtles. There were approxi mtely
forty participants, several observers, and a facilitator (Appendix 1).
The participants represented various geographic regions including the
Nor t heast, Sout heast, Northwest, and Gulf of Mexico. NMS contracted
The Keystone Center, a neutral, nonprofit, public policy and educati on
organi zation, to facilitate the workshop. Participants were nailed an
agenda, discussion topics, as well as background materials prior to

t he workshop (Appendices 2,3, and 4).

3.1 WELCOMVE BY NWMFS

The two day workshop began with a brief wel cone by Donna Weting of
the OPR s Mari ne Mamal Conservation Division. M. Weting discussed
OPR s responsibility to inplenment the Marine Mammal Protection Act
(MWPA) and the Endangered Species Act (ESA for narine species’. She
enphasi zed that OPR s goals focus on finding ways to m nim ze adverse
i nmpacts to marine mammal s and to marine turtles while nininzing
econonic inpacts to the aquacul ture industry. M. Weting briefly
descri bed the workshop agenda (Appendi x 1).

The United States Fish and Wildlife Service also shares the authority to implement the ESA
and MMPA. NMFS has responsibility for cetaceans and most pinniped species. FWS has
responsibility over manatees, polar bears, sea otters, and walrus.

11



3.2 WELCOMVE BY NOAA

Donna Weting introduced Sally Yozell, Deputy Assistant Secretary for
Oceans and At nosphere of NOAA. M. Yozell opened her discussion by
noting that NOAA is interested in pronoting environmentally sound
aquacul ture such that both the aquaculture industry and resource
managenent policies can nmove forward in a positive way. She

enphasi zed that aquaculture is a priority for NOAA and t he DCC.

She of fered some background i nformati on on aquacul ture:

> The industry is exploding with a 5-10% growth rate.

> Marine aquacul ture conprises approximtely 50% of the worl dwi de
aquacul ture.

> The demand for fish and its associated price is increasing.

Ms. Yozell continued by acknow edgi ng that aquaculture is an industry
that not only produces food, but it also produces jobs. Considering
NOAA' s location within the Departnent of Commerce, she enphasized the
DOC s dual role of pronoting industry and the protection of the
environnent. Ms. Yozell recognized that the workshop participants are
experts in their fields, and she reiterated that NOAA respects their

i deas and acknow edges the need for their guidance. She hoped that
this workshop woul d be the begi nning of many ongoi ng di scussi ons
regardi ng the pronotion of environnentally sound aquacul ture.

Ms. Yozell further discussed how NOAA is uniquely positioned to
address aquacul ture issues because the agency is directly involved
with the laws and policies affecting the aquaculture industry. Sone
of these laws include, but are not limted to the MWA, the Nati onal
Mari ne Sanctuaries Act (NMSA), the Coastal Zone Managenent Act (CZMA),
the ESA, and the Magnuson- Stevens Fishery Conservati on and Managenent
Act ( MSFCMWR) .

She noted that at the same tinme, NOAA falls within the DOC, which is
concerned with business. Therefore, the DOCis interested in

pronmoti ng aquacul ture but through an environnentally sound approach.
NOAA' s goals for this nmeeting include discussion on howto address the
i ssue of aquacul ture through grants, standards, and regul ations. At
the sane tinme, the DOC nust devel op and adhere to a Code of Conduct
dealing with pronoting aquaculture in an environnentally sound nanner.

She acknow edged that the international comunity is al so becom ng
nore involved in the aquacul ture issue. 1998 was the |nternational
Year of the Ccean. A the 1998 Oceans Conference, the Presidential
Aquacul ture Initiative was unveil ed, bringi ng about increased funding
for aquaculture issues. This workshop will help provide input on how
to spend sone of the federal funding, and this workshop will also
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assist in determning sone of the future resource and nmanagenent needs
surroundi ng environmental |y sound aquacul ture.

Ms. Yozell finished by highlighting that NOAA is committed to worKking
with the private industry, academ cs, and other affected sectors to
nove the aquaculture industry forward in a positive manner. Affected
st akehol ders need to i nteract on aquaculture issues because
aquaculture will be the industry of the future. NOAA is confident
that the U S. can be a |l eader in effective resource nanagenent.

3. 2.1 QUESTI ON AND ANSWER SESSI ON

Wor kshop participants rai sed several questions to Ms. Yozell after the
Wl cone.

Partici pant Question: How do you see our internationa

rel ati onshi ps and how we can work with other countries? O her
countries are now | ooking at nodels to see how aquacul ture can
fit into coastal environnental nodels, specifically addressing
trophic interactions. Oher countries have al so been | ooking
into fishery enhancenent tools. It would be advantageous for the
U.S. to sponsor an international workshop to neet with other
nations and their industries to hear about what they are doing.

Yozel | Response: This would be a great idea. The U S. is way
behind the curve as a nation in terns of nanagenent. W can
learn fromother countries’ actions, and we are now ready to nake
it a priority. The Qode of Conduct is the first step to get this
toget her, then we can nove out and neet with internationa
partners. W’Il| discuss this possibility at the Departnment

| evel .

Partici pant Question: Qur national charge is to “Be G eener.”
Do you have any insight as to how we do this?

Yozel |l Response: There are many fears surroundi ng the aquacul ture
i ndustry including, but not limted to disease, escapenent,
interactions with marine mammual s and nmarine turtles, and

pol lution. These need to be addressed, and the President
stressed that we need to do a better job to nmake sure aquacul ture
is environnentally safe. It has the potential to be a “green

i ndustry.”

Partici pant Comment: NOAA has a lot of work to do as well as a
| ot of resources and skills to offer in the future.
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Yozel |l Comment: The Agency nust be smarter and think nore
creatively. The Agency can’'t have its fears stop the devel opnent
of the aquaculture industry.

Partici pant Cooment: WIlIl there be an opportunity to use renote
sensing in future initiatives?

Yozell Comment: This is a perfect opportunity for different Line
O fices within NOAA to coordi nate.

3.3 WORKSHOP STRUCTURE

Donna Weting of NVFS OPR | ed the informati on exchange. The wor kshop
is aimed to address one particular issue: mari ne nammal s, narine

turtles, and aquaculture interactions. Oher workshops will have to
address other aquaculture-related issues. Issues that cone out in
di scussion, but fall outside of this workshop’s purpose, wll be

fl agged but not addressed here.

The goal of the workshop was to devel op recommendati ons for guidelines
to mnimze adverse interacti ons between nari ne manmal s, nmari ne
turtles, and aquaculture. These included:

> Defining ways to mnim ze inpacts (NOAA, DOC policies);
> Facilitating pernmitting;
> Hel ping to guide states so that the federal and state

government s have consi stent approaches;
> Identifying research priorities; And

> Defining the attributes associated with environmental ly
sound aquacul ture.

Regi onal representatives were tasked with hel ping to devel op

consi stent approaches for review ng applications and permtting. NOAA
appreci ates the perspective that non-NMFS partici pants can of fer,
specifically in offering realistic, reasonabl e approaches to
managenment. Workshop observers have been asked to focus on NVFS

role, but the observers are encouraged to provide insight into any

i ssue.

The expected workshop outcone was a set of recommendations with
speci fic guidelines. NOAA did not envision regul ations coming from
thi s workshop, but NQAA wel cones suggestions on how to formalize and
i nmpl ement these gui del i nes.
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3.4 | NTRODUCTI ON OF WORKSHOP ATTENDEES

Each of the attendees introduced thensel ves, their geographic region
and the professional sector that they represented (Appendix 2). Mary
Skel ton Roberts of the Keystone Center introduced her role as the

wor kshop facilitator. She provided ground rules for discussion and
enphasi zed that consensus was not required in the workshop

di scussi ons.

3.5 DI SCUSSI ON: AQUACULTURE RI SK MANAGEMENT AND MARI NE MAMVALS I'N
THE PACI FI C NORTHWEST

Bob Iwanmoto of NMFS Northwest Fisheries Science Center opened the
session. Hi s presentation was in three parts. First, he offered a
bri ef overview of aquacul ture production in the U S. and the Pacific
Nort hwest. Next, he discussed the risks facing four sectors of the

i ndustry involving interactions with marine mammals. He followed with
proposal s for managi ng and controlling those risks. He finished his
presentation with six brief concl usions.

3.5.1 OVERVI EW OF AQUACULTURE PRODUCTION IN THE U.S. AND PACI FIC
NORTHWEST

The benefits associated with aquacul ture technol ogi es incl ude:

> Seaf ood for human consunption, through aquatic farm ng and
enhancenent of indigenous fisheries, particularly Pacific sal non;
And

> A range of marketabl e non-food products, such as: tropical fish

for the aquariumtrade, medicines, and drugs, jewel and craft
materials, and organisnms for research

Farned production (terrestrial and marine) of fish and shellfish in
the United States has been approxi mately 350, 00-400, 00 netric
tons/year for the last 10 years. The total value of the industry is
approxi mately 736-800 million dollars, split between the freshwater
and saltwater environments. Freshwater aquaculture constitutes about
65% of the total production, with associ ated freshwater species

i ncluding catfish, crayfish, and rai nbow trout. The remaini ng 35% of
production is farned in the coastal or saltwater environment, wth
speci es raised including nollusks (70% of production), crustaceans
(15-20%, and sal non (109% .

The industry al so accounts for approximately 16-30% of the U S. sal non
harvest through enhancenment of native stocks. |In the Pacific
Nor t hwest, enhancenment contri butes about 2-3 mllion salnon to the
comercial and recreational fisheries and supports repopul ati on of
ESA-listed stocks from hatcheri es.
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3.5.2 RISKS TO THE | NDUSTRY FROM MARI NE MAMVALS

The Pacific Northwest aquaculture industry is at risk from
interactions with marine mammals in two areas: market risks (val ue of
the product) and production risks (operations, technol ogical,
financial, and social). The value of the coastal aquaculture industry
inthe United States that is exposed to risk is approximtely 350
mllion dollars. O this total, about 200 million dollars is in
shel I fish beds (2-3 year growout), 130 nmillion dollars is in net-pen
conpl exes (excluding hatcheries), and 20 mllion dollars is in coastal
ponds (excludi ng hatcheries).

The value of cultured fish in the commercial fisheries is between 60
and 115 mllion dollars. |In the recreational fisheries, it was about
22 dollars per fish based on 1992 data, but the value is probably nuch
nore now.

In the Pacific Northwest, the risks are to four primary parts of the
i ndustry incl uding:

1) Shellfish farm ng

2) Enhanced or culture-based fisheries for Pacific sal nron and

st eel head trout;

3) Net-pen farming of Atlantic and Pacific sal nron and rai nbow trout;
And

4) Humans working in the industry.

3.5.2.1 RISKS TO SHELLFI SH FARM NG

Sonme of the risks to shellfish aquaculture include:

> Contam nati on of nollusks from fecal coliformbacteria from
har bor seals; And
> Lost production due to predators, such as otters feeding on clam

beds and nol |l usk rafts.

Har bor seal s have been responsible for contam nating two oyster beds
in Washington State. The harbor seal popul ation has increased 10-fold
in British Colunbia since 1970, and the nunbers are back to their
historic level of 135 000. |In California, Oregon, and WAshi ngton
coastal areas, the increase has been about 7.7% annually, and the
nunmbers are now about 76,000. The growi ng seal popul ation has
resulted in an increase of feces, nutrients, bacteria, and possible
pat hogens into coastal areas.

3.5.2.2 RISKS TO ENHANCED OR CULTURE- BASED FI SHERI ES

Sone of the risks to enhanced fisheries include:
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> Lost production due to nortalities. Oters, seals, and sea lions
are predators of out-migrating juvenile sal non. Seals and sea
lions prey upon returning adults, and

> Loss of fish to the gene pool. Many fish, including ESA-1isted
species, are consuned directly or irrecoverably wounded by
predators at aggregati on points. Thus, the fish cannot reproduce
and contribute to the species’ gene pool. The inpact on the
speci es’ gene pool may potentially cause popul ati on gene shifts.

The harbor seal population in Puget Sound and throughout Washi ngton
has varied inversely with the catch-per-unit-effort of four marine
fish species. As the seal popul ation has increased, the nunbers of
wal | eye pol | ock, Pacific cod, Pacific hake, and |ingcod have
decreased. O her fish popul ati ons have renmai ned constant (rockfish
speci es) or increased (dogfish) in the face of the grow ng seal

popul ation. Sone factors which may protect rockfish or dogfish from
pi nni ped predation may include the species’ physical protection (spiny
fins) or behavioral reactions to predation.

In addition to fatal interactions, many individual sal non and

st eel head experience scarring and wounding. At the entry locks into
Lake Washi ngton, approximately 30-50% of w nter steel head are scarred
or wounded. The wounds nay |ead to increased susceptibility to

di sease or to predation, thus further contributing to the risks

i nvol ved wi th enhanced or culture-based fisheries.

3.5.2.3 RISKS TO NET-PEN FI SH FARMS

Sone of the risks to net-pen farm ng include:

> Lost production frompredation, escapenent by sea lions, seals
killing fish in net-pens, or pinnipeds tearing holes in nets; And
> Lower product quality through reduced val ue or reduced fish

wei ght. Predators attack and harass fish through the pen walls,
thus stressing, scarring, and wounding the fish.

Pi nni ped popul ati ons have inpacted aquaculture species to an extent
approaching that of human fisheries’ inpact on wild fish popul ations.
The California sea lion popul ati on has been increasing, and in
California the annual pup count approaches 40,000. Sea lion nales are
very efficient predators of fish in net-pens. Recent data estimate
that the total bionass consunmed by pinnipeds in the Pacific Northwest
is about half the commercial marine fisheries' catch of California,
Oregon, and Washington, conbined. The 1995 popul ation of sea lions
was estinmated to consune a m ni mum of about 147,000 netric tons of
fish prey, and harbor seals about 70,000 netric tons. In conparison
the conbi ned comercial harvest of fish inthe three states during
1995 was 460, 000 netric tons.
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3.5.2.4 RISKS TO PEOPLE I N AQUACULTURE AND COASTAL | NDUSTRI ES

Sormre of the risks to the human resources working in aquacul ture,
fishing, or other coastal, water-borne industries include:

> I ncreasi ng aggression fromsea |ions; And

> Danmage to property.

I n aquacul ture, increasing incidents of aggression by sea lions are
bei ng reported by divers nmintaini ng cage-conpl exes on farnms. The
sanme is true for workers in fishing, recreational boating and diving,
and ot her water-rel ated work.

3.5.3 MANAG NG AND CONTROLLI NG THE RI SKS

The speakers discussed the managenent and control of risks from
aquaculture interactions with nmarine manmals. Several factors are

i nvol ved and specifically address narket-related risks (|l oss of
guality and value) and production risks (operations and technologi cal
probl ens) .

3.5.3.1 MANAGEMENT ACTI ONS TO REDUCE MARKET- RELATED RI SKS

To address market related risks, options include:

> I ncreasing the monitoring of shellfish beds for natura
contani nants such as bacteri a;

> Wet storage, relaying, or depuration® of all shellfish products
after harvest; And

> Engi neering inprovenents in net-pens to limt harassnment and

woundi ng. For instance, inprovenent could include the use of
hi gh tensi oned net-pens, nore effective predator nets, and
ef fective acoustic deterrent devices.

3.5.3.2 MANAGEMENT ACTI ONS TO REDUCE OPERATI ONAL RI SKS

To address operationa risks, options include:

> Rel ocati ng net-pen conpl exes to offshore sites away from
rookeri es and haul -outs;

> Engi neering net-pen inprovenents to protect net-pen conpl exes and
aggregation sites;

> El i m nating rogue aninmal s;

> Rel ocating or reducing popul ations of predators within the
vicinity of aquaculture operations; And

> Rei nt r oduci ng pi nni ped harvest prograns.

8Depu ration: The cleansing or freeing of impurities.
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3.5. 3.3 MANAGEMENT ACTI ONS TO REDUCE TECHNOLOGQ CAL RI SKS

And, finally to address technol ogical risks:

> Devel op a marine manmmal behavi or information base vis-a-vis hunan
interventions in the mari ne environnent; And
> Devel op adequate technology to deter marine mammal s from over -

popul ati ng specific sites.
3. 5. 4 SUMVARY
I n concl usion:

Marine mamral popul ations in the Pacific Northwest are grow ng
rapidly.

> Their inmpact on aquaculture (and fisheries) production is
significant and negati ve.

> The resultant financial |osses to the econony are high, up to 10%
of production val ue.

> There is evidence of ecological |osses of ESA-1isted species.

> The privately owned aquaculture industry is finding its own
sol uti ons.

> The publicly owned enhancenent sector is not being hel ped. And,

> A rational strategy is required to manage and control the risks,
formul ated by the relevant agencies working with the private
sector.

3.5.5 QUESTI ON AND ANSVER SESSI ON

Partici pant Comment: What about the risk to narine manmal s as
opposed to the risk to the aquaculture industry from marine
manmmal and aquacul ture interactions? Is elimnation of marine
manmmal s “greener ?” The charge to the group is not to reduce
risks to the industry but rather to reduce risks to the aninmals.

| wanmot o Response: The purpose of the presentation was to provide
sone bal ance to the issue of mari ne mammal and aquacul ture

i nteractions. In the Pacific Northwest, the aquaculture
i ndustry does not inpose nuch of a risk to marine manmm
popul ations. It is not a question of being “greener”, but a

statement of reality.

Partici pant Question: What are the |osses to the aquaculture
i ndustry?

| wanpot 0 Response: The presentati on was based on actual data from

fish farns and on fish | osses recorded for insurance purposes.
I nsurance policies require a continuous estimtion of stock on
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hand for each enclosure. The NMFS Northwest Region al so
estimates nunbers.

Partici pant Comment: The group is drifting toward a polarity.
The group needs to |l ook at the issue as an ecol ogi cal problem
rather than the fact that mari ne mammal s and aquacul ture nust co-
exist. W need to |look at the relationship and deterni ne how
they can both nove forward. A maj or portion of fish predated
upon are not salnon and are not commercial fish species. W
shoul d be cautious about |ooking at commerci al takes versus

mari ne manmal takes of fish species. This information is only a
conpari son at one point in time and not a description of how
nunbers got to that level in the long-term For exanple,
commerci al takes have been aggressive for years.

Partici pant Comment (Regarding the issue of “greening”): We
ought not to decide howto get “green.” W should be neutra
and | ook at good sci ence.

Partici pant Cooment: | agree that a balance is needed. W want
to pronote aquacul ture, but we nust do it in an environnmentally
sound way.

3.6 PRESENTATI ON:. OCEAN SPAR NET DESI GN

Conrad Mahnken, a NMFS Fi sheries Biologist, Ied the discussion. He

di scussed the Ccean Spar systemwhich is currently being used in the
Puget sound area. Due to the advanced net technol ogy, the net system
appears to endure nari ne manmal attacks and minimze marine manmral

ent angl enent .

3.6.1 NET DURABILITY

The Ocean Spar systemutilizes taut net systens designed for the open
ocean. The systemalso utilizes an anchor tensioned system i nstead of
traditional gravity net systens, and the net cage sits above the sea
floor. The net durability has been tested, and the net appears durable
for offshore aquaculture systens. The system was tested during

vari ous weat her conditions, w thstanding tidal currents up to two
knots. The system also denonstrated its durability through its
successful suspension in sea water for two years. In additionto the
durability of the nets, they are easily maintai ned through cl eaning

wi th hydraulic brushes.

3.6.2 MARI NE MAMVAL | NTERACTI ONS
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Mahnken di spl ayed a video of the Ccean Spar systemin use. The video
showed harbor seals near the anchor-tensioned net. The net appeared
as a fixed rhonboi d shape, and its tautness was conparable to a
tranpoline’s. The net’s small nmesh size and dark color is considered

to act as a visual barrier to marine species. It is also a readily
visible systemto pinnipeds and probably to other echol ocati ng

pr edat ors. Therefore, the marine predators treat the net as a solid
structure.

The net is also effective in mnimzing mari ne mamal predati on on
encl osed fish popul ations as seen in field tests wth California sea
lions. The vi deo displ ayed harbor seals near the net. Conpared to
California sea lions, seals are relatively tame animals. The net is
difficult for pinnipeds to chew through because of the tightness of
the lines. Thus, the fish and predators were kept apart. In norma
gravity nets, pockets formin the netting when the netting cl oses
together on itself. However, unlike traditional aquacul ture pens, the
Ocean Spar design remains taut. Overall, the taut-net system design
deters pinnipeds fromtrapping fish, eviscerating the fish, and
pulling the fish through the netting.

New cage systens which can reduce predati on and entangl ement of marine
manmal s and turtles are available to the aquaculture industry. 1In
addition to the benefits previously described, the cage systens can

al so negate the need for acoustic harassnent devices (AHDs)°. However,
one drawback of the Qcean Spar design invol ves cost, because the cost
of the Ocean Spar systemis four-times the cost of traditional gravity
nets.

3.7 DI SCUSSI ON: ESA SECTION 7 REVI EW6

Laurie Allen, marine manmal program coordinator with the NVFS NER

di scussed Section 7 consultations regarding aquacul ture projects as
mandat ed by the ESAY® of 1973 as anended. The pernits are typically
required from NMFS, the state, and/or the Arny Corps of Engi neers
(ACE). The ESA is triggered for aquaculture permts when endangered

%Acoustic harassment device (AHD): A sound-generating device which, because of some
combination of intensity, frequency, or other characteristic(s), is aversive to marine mammals and
keeps or drives them away from an area or structure (Acoustic Deterrence of Harmful Marine
Mam mal-Fishery Interactions Workshop. NOAA Tech. Memo. NMFS-OPR-10, December 1996.)

Osection 7 consultations under the Endangered Species Act: Each Federal agency must
consult with the Fish and Wildlife Service or the National Marine Fisheries Service, or both to
ensure that federal actions authorized, funded, or carried out are not likely to jeopardize the
continued existence of a listed species or result in the destruction or adverse modification of
designated critical habitat (ESA Section 7 Consultation Handbo ok, March 1998).
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or threatened species are present in the project action area.
Specifically, large whales and sea turtles are ESA-listed species in
the Northeast which nay be affected by aquacul ture gear.

Section 7 of the ESA mandates a consultation process w th Federal
agencies regarding activities that nay potentially inpact |isted
species. The consultation is an inpact review which stipul ates
conservation neasures to ensure that potential inpacts are mnim zed
and that the project is not likely to jeopardize the conti nued

exi stence of any listed species. |In addition to consultations on
applications for nearshore operations, offshore aquaculture operations
al so require Section 7 consultations.

Some of the nearshore aquacul ture operations may affect pinniped and
non- endangered finfish as well, but these are not considered under the
Section 7 consultation. Marine mammal s are addressed under Section 118
of the MWPA which requires NVFS to publish in the Federal Register a
list of the U S. conmercial fisheries including aquaculture
operations, based on the frequency and magni tude of marine nmanmal
interactions. The fisheries are divided anong three categories
defined by the anbunt of marine mamral bycatch as conpared to the

mari ne mammal stocks’ potential biological renoval |evel (PBR)!. The
Nort heast Atlantic narine aquaculture fisheries are listed as Category
Il fisheries under the MVWPA, indicating that there is a “renote

i kelihood of or no known incidental nortality or serious injury of
mari ne manmmal s.”

3.7.1SEA SCALLOP PRQJECT |

The NER O fice was approached by the ACE wth a permit application
regarding a Sea Scallop Project for Cape (bd Bay. Cape Cod Bay is
al so considered critical feeding and nursery habitat for North

Atl antic right whal es, an endangered species. The original proposal
had hi gh right whal e entangl enent potentia because the gear woul d
occupy a significant anount of the water colum. Based on the
configuration of the gear, the anobunt of gear, and its location in

Upotential biological removal level (PBR): Defined in the MMPA Amendments of 1994 as
“the maximum number of animals, notincluding natural mortalities, that may be removed from a
marine mammal stock while allowing that stock to reach or maintain its optimum sustainable
population.”
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critical habitat, the first biological opinion (B. Q) concluded that
the project would result in jeopardy*® to the north Atlantic right
whal e and result in adverse nodification of right whale critical
habitat. Not only would the scallop gear result in a high risk of
mari ne mamual entanglenent, but it would al so prevent the North
Atlantic right whale fromaccessing a large portion of its critical
habitat. Oher indirect effects on habitat included the potential for
physi cal disruption and depletion of plankton aggregations, an

i nportant right whal e food source.

In response to the first B.O, the proposal was dramatically nodified.
The nodifi ed proposal was reduced in scope and the new desi gn renoved
as many vertical line

conponents fromthe design as possible, reducing themto a few corner
and | ane mar ker buoys*. A new B.O was witten based on the revised

design. The second B O still highlighted the potential inpacts to
right whale critical habitat due to the siting of the aquaculture
facility and these concerns will continue to be addressed by conti nued

site nmonitoring. Entanglenent potential was al nost conpletely
elimnated by the new project design.

The NER O fice worked with the ACE to devel op baseline criteria that
woul d have to be net to avoid the need for formal consultations on
scal | op aquacul ture projects under the ESA The criteria generated
were fairly limting, including the requirements to site in depths

| ess than 20 feet of water, to prohibit vertical |ine conmponents, to
site within one nautical mle of shore, and to require marine nmamme
observati on.

3.7.2SEA SCALLCP PRQIECT I

12Biological Opinion (BO): As a component of the consultation process mandated by Section
7 of the Endangered Species Act, federal actions that are likely to adversely affect listed species or
designated critical habitat undergo evaluations including a “biological opinion.” A biological opinion
is defined as "the document that states the opinion of the Services as to whether or not the
Federal action is likely to jeopardize the continued existence of listed species or result in the
destruction or adverse modification or critical habitat” (50 Code of Federal Regulations 402.02).

13Jeopardy Finding: If an activity is likely to “jeopardize” the continued existence of an ESA-
listed species or its critical habitat, then a “jeopardy” finding is made. The determination is based
on a “careful analysis of the best available scientific and commercial data” (ESA Section 7
Consultation Handbook, March 1998).

14Fishing gear lines that are perpendicular to the water’s surface have been associated with
whale entanglements. Whales can get the rope wrapped around their appendages or baleen. Such
entanglement can be a minor injury, orit could develop into a life-threatening condition (NMFS
stranding and entanglement data, unpublished).
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The second sea scallop project that came under the NER s review

i ncorporated the earlier recommendati ons regardi ng the Sea Scall op
Project |I. Sea Scallop Project Il was designed to | essen the
potential for marine manmal and turtle inpacts. Specifically, this
project cultured scall ops through utilization of bottom|anes to
mnimze vertical conponents. Due to earlier collaboration with the
ACE on sea scallop aquaculture permitting, the Sea Scall op Project |
required limted review by NMFS.

3.7.3UNI VERSI TY OF NEW HAMPSHI RE' S MUSSELS PRQJECT

Anot her case study involving an ESA Section 7 consultation invol ved
the University of New Hanpshire’'s Muissels Project (Figure 1). The
project is an experinental offshore aquaculture system|ocated five
nmles due east of Rye, NH. The systemutilizes |arge dianmeter cables
with dynam c tension. Missel socks! are not considered to pose nuch
of an entanglenent risk with regard to mari ne mammal s or marine
turtles. In addition, this systemis a snall scale project which
coul d I essen potential entangl ement concerns.

Figure 1. Subnerged Longline with Miussel Socks
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BMussel socks: Mesh tubes suspended vertically in the water column from a line attached
to a float. Mussel socks contain mussels in suspended tubes.
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Al l en suggested that a | ogical progression in aquaculture advancenent

will involve expanding these existing small-scale pilot-like projects

into large-scale comercial projects. She noted that questions would

i kely emerge concerning engi neering requirenents and how many systens
can be sited in a particular geographical area w thout having indirect
habi tat inpact or direct inpacts on protected species.

3. 7.4 FLOUNDER CULTURE PRQJECT

The NER has conducted an ESA Section 7 consultation on a proposed

Fl ounder Culture Project in Long Island Sound (Figures 2,3). The
geographic location of the proposed project included inportant

devel opnental habitat for Kenp’'s ridley sea turtles. Therefore, the
NER was concerned that the Flounder Culture Project would inpact the
important juvenile turtle habitat. O her protected species issues

i nvol ved ent angl enent concerns and the Project’s proposed proximty to
seal haul-outs. |In contrast to the sea scallop projects, the flounder
culture project siting area is not heavily used by | arge whal es.

Figure 2. Subrersible Net Cage for the Growout of Sumrer Fl ounder

Aerial View
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Figure 3: Gowout Facility for the Production of Sunmer
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3. 7. 5 AMERI CAN- NORWEG AN FI SH FARMS

Anot her
Far ns.

pr oj ect

d oucester, MNA

during the nmultiple-year review

in the NER invol ves proposed Anerican- Norwegi an Fi sh
The Project was initially proposed in the 1980s
i nshore and of f shore conponents inside Sandy Bay,

structure to swing with the currents (Figure 4).

Figure 4. Pen String Di agram
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Several agencies in addition to NMFS had significant concerns about
this project throughout its years of review The ACE had concerns
about the stability of the nooring constructi on and the Environnental
Protection Agency (EPA) and NMFS O fice of Habitat Conservation

voi ced water quality concerns associated with the inshore portion of

the proposal. Subsequently, the inshore part of the proposal was
dr opped.
In 1998 the Project still |lacked permt approval fromthe ACE

However, this was not based on protected species concerns which had
been resol ved, but rather on the continued concern for the structure’s
engi neering. Allen noted that to facilitate future coordi nation
between the applicant and the agencies, it is essential to provide

gui dance as early as possible to the aquaculture applicants.
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3.

NER RECOMVENDATI ONS FOR SECTI ON 7 REVI EVWS

The NER has devel oped several suggestions for addressing permtting
difficulties:

>

3.

Devel op extensive protected resources gui dance for use by
permtting agencies. The EPA' s gui dance concerning water quality
i ssues pertaining to aquaculture could be used as a potenti al

t enpl at e;

Devel op categories of actions associated wth aquacul ture
projects that individually or cunul atively have a significant
effect on the human environnment and for which an environmenta
assessment or environmental inpact statenent under the Nationa
Envi ronnmental Policy Act'® would be required.

G oup area-by-area specifications (e.g., critical habitats, Long
I sl and Sound, Gulf of Maine-offshore, etc.);

G oup by aquaculture type (e.g., longline nmussel projects

i nshore, longline nussel projects offshore, finfish cages
inshore, finfish cages offshore, etc.); And,

Docunent informati on needs and set forth a methodi cal approach to
answer themunder a set tinme line.

QUESTI ON AND ANSVEER SESSI ON

Al'len Comment: NMFS NER i s npbst concerned with entanglenment in
gear lines as opposed to aquaculture nets. NWVFS NER is not as
worried about aninmals getting entangled in net pens thensel ves,
but rather is concerned about the amount of |ines which are small
in diameter, slack, or floating.

We should | ook at other nations’ experiences, especially New
Zeal and and Australia s experiences, involving aquacul ture gear
and marine manmmal /turtle interactions. Once information is
generated, Allen agrees that there is a need to discuss these
findings within the Whited States.

Environnment al i npacts associated with aquaculture gear is
primarily assessed through reviews of traditional conmercial gear
types due to the gears’ sinmlarities. |Inpacts resulting from
traditional gear types are then hypothesized to exenplify the
types of inpacts that can result from use of aquacul ture gear.
Much of the nore recent aquaculture designs use |lines and cabl es

BNational Environmental Policy Act: The Act requires Agencies to analyze the potential

effects of proposed Federal national which may significantly affect historical, cultural, or natural
aspects of the environment. Agencies must provide detailed statements on the environmental
impacts of proposed actions.
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that are substantial and tensioned, thus reducing entangl enent
concerns. Additional review of the specific effects of
aquacul ture gear on marine nmammal s and marine turtles shoul d
occur.

3.8 DI SCUSSI ON: ACOUSTI C DETERRENCE

Roger Gentry of the NVWS OPR | ead the discussion. Acoustic deterrent
devi ces (ADDs)'” and AHDs are currently used to deter marine nmanmal s
fromfishing gear. Acoustic devices, especially AHDs, are not
particularly effective at providing deterrence. There is the
potential to nake the devices nore effective, but in order to do so,
it isvital to tailor themto the auditory anatony and “psychol ogy of
hearing” of specific marine mammal speci es. Ani mal s percei ve sone
sounds to be nore inportant than others, and as a result the animals
react to certain sounds nore strongly. For exanple, a sound imtating
a predator or conpetitor may be nore effective as a deterrent rather
than just an anplified sound which does not initate other species.
Further research is necessary to fully explore this idea.

3.8.1Auditory Anatony of Mirine Mammal s

M. Centry presented a brief discussion on the anatony of marine
mamral auditory ability. Pinnipeds have ears that are simlar to
humans. Air flows down an air-filled auditory channel creating a

vi bration. The vibration crosses a chain of bones and enters the
round wi ndow, thus neking the fluid in the cochlea vibrate. The
cochlea is a transducti on nmechani smcontaining the critical elenent,
hair cells, and nerves. Movenment of the hair cells sends nerve

i mpul ses to the brain.

The auditory anatony of marine manmals is susceptible to damage.
Specifically, the hair cells within the cochlea can be easily

damaged. Once the cochlea is danaged, hair cells will not regrow. In
addition to permanent hair cell loss, hair cells can becone fatigued
as well. If the hair cells are fatigued often enough, permanent

hearing | oss may ensue. Therefore, when using AHDs, it is critical to
avoid injuring or destroying hair cells (Figure 5).

YAcoustic deterrent device (ADD): A sound-producing or sound-reflecting device used to
make marine mammals aware of, or to repel them from an area or structure (e.g., a net, pen, or
trap.) Both passive reflectors and sound generators are included within the definition (Acoustic
Deterrence of Harmful Marine Mammal-Fishery Interactions Workshop. NOAA Tech. Memo. NMFS-
OPR-10, December 1996.).
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Figure 5: Illustration of the Cochlea
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Pi nni peds have protective nmechanisnms in their ears. A nuscle
associated with the stapes bone contracts when the animal is exposed
to Il oud sounds. This assists in preventing the sound from reaching
the hair cells. AHDs shoul d function to trigger the stapes response
rather than to cause pain or risk drumrupture. The rupture can
result in permanent hearing |loss. How the ear functions is different
fromwhat aninmals hear. What an ani mal hears varies anong speci es.
For exanpl e, echol ocating narine mammal s are adapted to high
frequenci es, and |ong di stance comruni cators are adapted to | ow
frequencies. It takes different acoustic energy for animals to hear
at these different frequencies. The middle range is the best
(requires the |l east ampunt of sound energy to hear). G ven this

i nformati on, AHDs should target the best hearing frequencies which can
be determ ned by | ooking at the auditory curve for a particul ar
species. Figure 6 shows a typical behavioral audi ogramfor pinnipeds.
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Fi gure 6: Audi ogram
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There are sone options for tailoring AHD signals for a particular
species and a desired auditory response wthout focusing on sheer
sound | evel

> Change the rise tine. For exanple, change how long it takes the
sound to go fromO anplitude to its naxi mum anplitude;

> Change the duration of the signal

> Change the duty cycle, repetition rate (per ninute/second/hour);
or

> Alter the “texture” of the sound by nodifying the sound s

anpl i tude and frequency structure.
3.8.2 Acoustic Pain

A loud noise is usually considered to be associated with pain. It is
general ly believed that pain induction will deter animals from
approachi ng aquaculture sites, and that if a little pain does alittle
good, a lot of pain wll do better. On that basis, users are tenpted
to increase the sound source | evel as the main neans of deterrence.
However, hearing nechani sns and pain nechani sns are separate, and

per manent hearing | oss can occur wi thout any pain to the ani nals.
Thus, there is a w despread m sperception of how an aninal reacts to
a sound. AHD technologi es shoul d expl ore the kinds and
characteristics of sounds that are the nost noxious to marine rmamual s
and not focus on the production of pain as the goal of acoustic
harassnment. Research shoul d include understandi ng vari ous sound
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features that nay influence the noxiousness of the sound to animals;
such as:

> Sound predictability;

> Lack of control over the sound source;

> How sound interferes with inportant ani mal processes;

> What the sound nmeans to an animal (e.g., sound of a conpetitor or
predator) and;

> Sounds whi ch appear to be nearby and cl osing.

There has been sonme creativity utilized in AHD manufacturing. For

i nstance, some AHD s nminic predator sounds. At this point, AHD

manuf acturers have only tried to mimc the sounds of killer whales.
Some interests have surrounded the “startle response.”® Startle
response refers to the theory that acoustic signals will startle an
animal. However, it is likely that seals do not have a physi ol ogi ca
“startle response,” so this nay be a pointl ess approach.

3.8. 3 Habituation to Sound
Habituation refers to the waning of response to a stinmulus. It is a

compl ex process beginning at the cellular [evel and eventually | eading
to a higher brain response. Habituation is extrenely difficult to

overcome, so avoiding it at the outset is preferable. It should al so
be noted that a continual threat that is never foll owed by an aversive
stimulus will quickly cause the device's deterrence value to decli ne.

Acoustics have to be used relative to the environnent. Noise is a
formof pollution, and not nuch is known about its effects.

Aquacul turists should site pens so as to have the small est ecological
i npact on the environnent. |In addition to siting issues,

aquacul turists shoul d use noise sparingly.

An acoustic deterrence workshop was held in Seattle, Washington in

1996 to discuss the issue of ADDs, specifically |ooking at the

probl ens of acoustics. The wor kshop devel oped reconmendati ons,

specifically:

> Anti - predat or defenses shoul d use the m ninmum amount of sound
needed to be effective;

18Startle response: A startle response is a complex reaction to a sound. The reaction
may include typical behavior consisting of freezing, looking around to gain information,
involuntary flinching, or running. T he reaction may also include phy siological responses such
as changesin heart rate, blood pressure, and adrenaline production.
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> Don't try to increase the |l evel of sound to overcone recalcitrant
animals. Current devices on the market are at the NMFS-al |l owed
maxi mum sound | evel

> Use sound to protect only contained mari ne areas, not the open
ocean;

> Don't rely on the production of pain to deter aninmals; And

> Use directional sound rather than an ommidirectional source.

3.8.4 Questions and Answer Session

Partici pant Questi on: Is it true that sound is a weak
deterrence nmechanismfor all animals interacting with aquaculture
facilities? O is it just a weak deterrence nmechani smfor seals?

Gentry Response: It is true for all aninals.

Partici pant Question: Can you talk nore about sound s effect on
t he di spl acenent of cetaceans?

Gentry Response: Har bor porpoise is the species of concern
Har bor porpoi se have high frequency hearing, are sensitive to
sound and are attuned to listening to faint echos. There has
been one study show ng physical displacenent of animals by AHDs
and anot her showi ng that aninmals do not respond to AHDs. This
suggests that the harbor porpoise issue should be watched.

Parti ci pant Comment: Harbor porpoise in Mine have been seen
SWi nmi ng anmong aquacul ture pens.

Gentry Response: This may be due to the harbor porpoi ses having
heari ng damage or because AHDs are poi nted downward so porpoi ses
are not affected too nmuch by the sound.

4.0 WORKI NG GROUP PROCEED NGS

After the presentations, the facilitator and partici pants established
ground rul es and proceeded to discuss the process for generating group
recommendati ons. The neeting was not organi zed as a consensus-
centered process for recommendati on-building. Instead, the organizers
wanted to pronote the sharing and di scussion of ideas w thout
requiring consensus.

Partici pants were divided into pre-arranged worki ng groups to di scuss

i ssues. Each subgroup was organi zed so as to represent a w de array
of interests.
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Each subgroup had a designated chair to |lead the discussion and to
assist in facilitation. Donna Weting abstained fromparticipating in
any one group. She participated as an observer and roaned anong the
wor ki ng groups. The workshop facilitator also floated between the
various work groups to facilitate discussion.

Working Group 1:

Subgroup Chair: Laurie Allen
Not e taker: Suzanne Bol ton
Subgroup Parti ci pants: Kenneth Bal dwi n, Carol yn Brown (Il ater

repl aced by Bonnie Ponwi th), Linda Chaves,
Paul Comar, Roger Gentry, Joe M Goni gl e,
Jim McVey, Ben Merenet, Donna Weting, and
Dean W ki nson

Wor ki ng Group 2:

Subgr oup Chair: Davi d Bernhar dt:

Not e t aker: Kati e Moore

Subgroup Partici pants: JimG | bert, Bob Hukki, David Kaiser, Ed
Rhodes, Gordon Waring, Neng Yu, and Sharon
Young

Wor ki ng Group 3:

Subgr oup Chair: Jon Lew s

Not e taker: Kat e Col born

Subgroup Parti ci pants: Therese Conant, Pat Ftzgerald, Deirdre

Ki nbal |, Anne Liu, Rich Langan, Dot
Leonard, and Tom Ml Iwain

Each working group was given a list of discussion topics for break-out
sessions (Appendix 3). In addition to the established discussion
list, participants informally added the topic of “habitat concerns” to
the discussion list. The recommendati ons generated by the subgroups
are group recomrendati ons and nay not necessarily reflect each

i ndi vidual * s opi ni on expressed during the discussions.

Di scussion questions are italicized foll owed by the working group’s
response.

4.1 SITING

Shoul d areas be identified where marine aquacul ture shoul d be avoi ded
and/ or encour aged?
G oup 1: Yes. There should be areas identified for marine

aquacul ture use. Siting is less inportant than determ ning
what can be done to accommpdate conpeting interests.

34



G oup 2:
G oup 3:

How shoul d
O her ?
G oup 1:

Group 2:

Group 3:

Yes.

Yes.

those areas be identified? General criteria? Mapping?

Acconpanyi ng these desi gnated areas, general information
shoul d be provided regarding the justification for
identifying these areas. This information should be
provided in a CGeographic Information System (@ S) context.
Deci si on-nakers need to identify areas of concern, but
deci si on-makers should not definitively exclude areas to
aquacul ture use.

An information systemis needed. Narrative information is
hel pful in the infornmation system Maps nust have

narratives so as to better insure that they will not be
m sused. The group does not advocate the use of an
i nformati on systemto act as an exclusionary tool. The

i nformati on system should be a tool for policy-mkers to
identify geographical areas with particular attributes that
affect marine mammual s and the aquacul ture industry.
Specific information |layers for the G S have yet to be

det er m ned.

Identification tools could include zoning, general
guidelines, @S, or case-by case guidelines. |In addition to
identifying areas that should be avoi ded and/or encouraged,
deci si on-makers should provide pernit applicants with site-
specific siting issues. Comunication of this information
could be via a letter or permt application packet.

VWi chever site-identification tool is used, the follow ng
types of information should be incorporated:
> Areas designated as having environnmental concerns.
(Specific criteria to describe these areas of
envi ronnmental concern were not el aborated upon);

> Interactions with fishing gear;

> Rookeri es;

> Haul - out s;

> Critical habitat;

> M gratory pat hways;

> Feedi ng areas; and

> Protected resources sighting information.
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The wor ki ng group had sone specific concerns regarding a G S
systemin particular. The concerns revolved around the
i ssues of:
> Resol ution. There are spatial and tenporal
difficulties to overcone in order to inprove
resol ution;

> Danger that G S is taken as “law.” The data
uncertainties will need to be identified, and the data
will need to be ground-truthed to ensure its accuracy;

> Dat abase integration

> Expenses involved in obtaining and conpiling the

informati on (both to NMFS and to aquacul ture
applicants);

> Difficulties involved in maintaining and updating
i nformati on;

> Difficulties involved in developing informati on at the
|l ocal and regional levels. Information collected at
the national |evel may not have sufficient resolution;

> Inability for G S to recognize all of the i ssues which
can be a problemto a particular site. Issues cone

out of the woodwork (through public coment peri ods,
public contact with local agencies, etc.); And

> Danger that resource managers may | ose contact with
the public. G S use does not pronote comuni cation
and personal contact with the public.

FURTHER DI SCUSSI ON

Group 3 continued to discuss siting issues, and they

provi ded additional comrents outside of those questions
presented by the workshop organi zers. The group noted that
NMFS shoul d not get involved in siting criteria at this
time. However, NMFS should get involved adninistratively

t hrough devel oping a widely distributed, in-house resource
list. The resource list would ideally provide information
on NMFS staff involved with aquaculture issues as well as
staff contact information. |In addition to the in-house
resource |ist, NMFS should devel op a gui de of |egal nandates
associ ated with aquaculture-related issues. ldeally this
resource |list could be used both internally within NMFS and
externally by the general public. |In addition to the |ega
mandat e gui de, NMFS should create a |list of concerns
regardi ng potential aquaculture interactions with marine
mammal s and marine turtles. The synopsis should include
areas of general concern w thout being species-specific, and
the synopsis could then be available to both NMFS and to the
publi c.
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Finally, the group strongly recomended the devel opnent of
an aquacul ture coordinator function in each of NMFS
regions. The function would primarily act as an aquacul ture
advocate or facilitator (aquaculture supporter). The
aquacul ture coordi nator function could al so address issues
ot her than aquacul ture. However, these particular duties
have not yet been determ ned. Al ongsi de t he coordi nat or
role, a “security assessnment teanf could assist with
aquacul ture issues through visiting and inspecting sites
that are proposed for aquaculture use. The coordinator and
the security assessnent team could offer guidance and
suggestions to aquacul ture pernit applicants.

4.2 PINNI PED PREDATI ON

I's pinniped predation a problemin all types of narine aquacul ture?

In all regions?
G oup 1: Pi nni ped predation is an economc problemfor finfish

aquacul turists in northern latitudes.

G oup 2: No, pinniped predation is not a problemin all types of
mari ne aquacul ture. For instance, pinniped predation is not
an issue with shellfish aquacul ture operations. There is
only a pinniped predati on probl em associ ated wi th net-pen
patriary finfish®. Also, pinniped predation is not
necessarily a year-long issue. For instance, in the
Nor t heast pinni ped predation is a seasonal problem

Group 3: No. Pinniped predation is not so nuch of a problemin the
Nort heast where farns are growing. Pinniped predation is a
problemin the Northwest where it has a | arge econonic

i mpact .

If not, what determn nes whether or not pinniped predation is a
“probl ent ?
Group 1: Not addressed.

G oup 2: Dead, damaged, or lost fish are considered problens.

G oup 3: Pi nni ped predation is a problemif the level of loss is not
acceptable to the aquacul ture industry.

VWhat deterrents are currently used? Are they successful? To what
degree?

®Pen Patriary Finfish: Fish that are grown in aquaculture net-pens.
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G oup 1:

G oup 2:

Group 3:

Not addressed.

Current deterrents include predator nets. They are 100%
successful in sonme situations. Oher deterrents include
usi ng acoustic deterrents and Norwegi an seal chasers.

The group di scussed several deterrent neasures that are
considered effective at least for the time being. Current
deterrent methods incl ude:

> Tensi oned netting;

> On-site dogs;

> Propane cannons?® (mainly for bird scares);
> Seal bonbs?'; and

> Shooting, to scare.

How can deterrents be i nproved?

G oup 1:

G oup 2:

A joint partnership of academ a, industry, governnent, and
envi ronment al / conservati on groups should participate in
nonitoring to determne the effectiveness of aquaculture
gear in deterring marine manmal and narine turtle
interactions. The partnership should |ook into the idea of
rotational studies with nonitoring aspects. The rotational
studi es woul d invol ve noving the aquaculture gear to

di fferent geographica |ocations to nonitor site-specific

i mpacts of the facility. Monitoring should end when known
effects are determ ned.

Wth regard to the policy issues, decision-nakers should
research |l and predator problens. Decision-nmakers should
research what deterrent efforts have occurred on | and and
determ ne what methods and policies are transferable to
mari ne environnments. The group also noted that non-|etha
deterrence nmethods should continue to be the recomended
form of deterrence instead of a | ethal deterrence approach

More effective managenent could itself be a deterrent. 1In
addition, deterring rogue animals may necessitate the |etha
take of individual predators who are not deterred by current
met hods.

®Propane canons Aerial deterrent measures used to scare birds from aquaculture

facilities.

21Seal bombs: Deter rent measures similar to firecrackers, designed to explode in the air
over a seal's head. The explosion is intended to scare the animal through utilizing a small

shock wave.
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G oup 3:

The industry and decision-nmakers should not forgo behaviora
nodi fi cati on nethods.

What new net hods are needed?

Group 1:

G oup 2:

Group 3:

Acoustics should be further pursued based on the
characteristics of the workshop's acoustic presentation.
This is specifically with regard to sound perception issues.
In addition, new technol ogi es such as taut net systens
shoul d be revi ewed alongsi de an econom ¢ revi ew determ ning
its inpact to the industry. Further enphasis should be

pl aced on net technology and shoul d include inproving the

t echnol ogy costs.

Furt her enphasis shoul d be placed on appropriate nmesh size,
smal | nmesh predator barriers, heavy tw ne, and high tension
mesh. The group al so recomrended reading a report regarding
cetacean deterrence efforts in New Zeal and. New net hods
needed i ncl ude acousti c harassment, renopval, and | etha

t ake.

The aquacul ture industry could benefit fromtechnol ogy that
furthers the obstruction of pinnipeds while at the same tine
ensuring the contai nnent of fish. The research and

devel opnent is fairly good at this point, and current net
designs can stop predation as well as hel p prevent
escapenent .

Further work can be done with the net devel opment industry.
Efforts could include | owering gear costs and i nproving
technol ogy. The net devel opnent industry could also explore
ot her net designs (e.g., cage design for non-sal non

speci es).

In addition to advances in net technol ogy, acoustics could
be re-desi gned using sound perception principles as

di scussed in the acoustics presentation. Furt her
exami nation of terrestrial predator deterrence experiences
and behavi or nodification techniques would be useful. 1In

addition, it is necessary to ensure that the deterrence
technol ogy industry isn’t discouraged such that innovative
research is stifled. Decision-makers shoul d support ongoing
t echnol ogi cal research

In order to make the transition to new t echnol ogi es
snmoot her, financial assistance to the aquaculture industry
is required. Technology transitions would likely cost the
i ndustry mllions of dollars. However, given budget

39



Furt her
G oup 1:

constraints, government-subsidized financial assistance
woul d have to be deternmined on a case-by-case basis. In
deternmining how to all ocate federal assistance, it may al so
be necessary to determ ne whi ch geographical regions have
the nost severe financial problens.

Remar ks:

Fi shers want to be treated as farners, yet the two

i ndustries differ. The aquaculture industry relies on a
public rather than a privatel y-owned resource. Thus, there
is a question as to whether or not fishers should receive

fi nanci al assistance. An overriding question involves,
“shoul d aquaculture be treated distinctly from comerci al
fisheries?” This question deserves further attention in
future di scussions.

4.3 ENTANGLEMENT

I s entangl ement a concern in nearshore aquacul ture operations?

Group 1:

G oup 2:

Group 3:

| f so, what

Group 1:

Group 2:

Group 3:

Yes, entanglenent is a concern in nearshore aquacul ture
operations. However, there have not been probl ens
specifically docunented for cetaceans, but there are linted
probl ems with other predators being caught in predator nets.

Yes. At this point, it is a concern. However, it is not a
bi g probl em

Pi nni ped ent angl enents have occurred in predator nets, but
there have been no cases of cetacean entangl enent. G oup
nmenbers di scussed the need for acknow edging that marine
turtles have the possibility of becom ng entangl ed.

is being done to avoid or minimze it?
Not addressed.

Ent angl enent issues are relatively controllable at this
point with current technol ogies that focus on increased |line
size, tautness, and mnimzed nesh size.

The group di scussed several gear types that woul d pose | ess
of an entangl enent risk. However, the group neither
indicated if the gear is currently being used nor indicated
the nane of the gear type that should be used. G oup
menbers al so offered the observation that nost of the
aquacul ture growh is occurring nearshore, therefore
limting the potentia for nmarine mammal and marine turtle
ent angl enent .



What additional nethods shoul d be applied?

G oup 1:

G oup 2:

Group 3:

The aquacul ture industry should continue the use of taut,
thick lines to reduce entangl ement.

Gear guidelines to nmininze entangl enent should be utilized.
Sonme gear gui delines include maintaining higher |ine
tension, increasing twine size, increasing |ine size,
decreasi ng nesh size, and increasing gear marking. It would
al so be helpful to identify geographical areas of high risk
to marine manmal and marine turtle entanglenent.

The response to this question is answered jointly in the
response concerni ng of fshore aquacul ture operation nethods

(bel ow) .

I's entangl enent a concern in offshore aquacul ture operations?

G oup 1:

G oup 2:

Group 3:

There is not a seal entangl enment problemin offshore
aquacul ture operations. However, there may be aquacul ture
interactions with cetaceans and sea turtles.

Not addressed.

Not addressed.

If so, what should be done to avoid or mnimze it?

Group 1:

G oup 2:

G oup 3:

Proper siting, effectively engineered gear, and effective
deterrent technol ogy woul d avoid or mininize entangl enent
i ssues with of fshore aquacul ture operations.

Not addressed.

In order to address entangl ement concerns for both nearshore
and of fshore aquacul ture operations, there needs to be
addi ti onal assessment, collection of data, and nonitoring in
terms of entanglenment. Reporting should be voluntary in

nat ure. In addition, nore research needs to be done to | ook
at fishing gear characteristics and to rmake conpari sons with
aquacul ture gear. The research would assist in determ ning
what aspects of the gear pronote nmarine mammal and marine
turtl e encounters/entangl enent.

4.4 STANDARDS AND GUI DELI NES

What are the existing standards and gui delines that affect aquacul ture
interactions with marine manmal s and turtles?

G oup 1:

Not addressed.
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G oup 2:

G oup 3:

Near and of fshore standards and gui delines incl ude:

> MWPA:  “take” prohibitions, small take authorizations,
or incidental harassnent authorizations;

> ESA: Section 7 consultation;

> US ACE permt;

> NMFS of f shore permt;

> Cceans and Coastal Resource Managenent sanctuary
permt; And

> Coastal Zone Managenent Act: States reviewactions to
ensure consistency with state coastal zone managenent
pl ans.

No standards or guidelines exist which address aquacul ture
and marine mammal /marine turtle interactions. However,
there is coordination occurring at the agency |evel.

> DOC/ NOAA: Steering Conmittee on Aquacul ture. Each DOC
Bureau is represented on the DOC Aquacul ture Task
For ce;

> ESA;

> MVPA;

> US ACE; And

> Executive Committee on the Joint Sub-Conmittee on

Aquacul ture (Representatives include DOC, Departnment
of the Interior, and the USDA. NWS and the O fice of
Cceani ¢ and At nospheri ¢ Research have votes on that
comittee).

These opportunities occur at a fairly high bureaucratic
level, and they are still filtering down to the
regi onal / operational |evel.

Are these standards and gui deli nes sufficient?

Group 1:
Group 2:

Group 3:

No. NWMFS efforts are not sufficient at this point.
No.

No. Current regulations are too stringent and/or inflexible
to deal with aquacul ture issues.

What gaps exist in the current standards and guidelines to deal with
mari ne mammal and turtle concerns?

Group 1:

The group reconmended several aspects of the current

st andards and gui del ines dealing with marine nmanmal and
turtl e concerns that could benefit fromfurther review
These aspects incl ude:

> Approachi ng resource managenent proactively;

> Focusi ng on the broad national picture;
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Group 2:

Group 3:

> Devel oprent of consistency and stability;

> Creation of regulations that reduce unknowns for

deci si on-makers and the industry;
> Est abl i shnment of a framework managenment plan; and the
> Est abl i shnent of aquacul ture devel opnment zones.

The group di scussed the issue of disbursing governnent
funding to the aquaculture industry in an equitable manner.

The gui delines do not address marine manmal and turtle
concerns with respect to aquaculture interactions.

Where should we focus our efforts to address these gaps?

G oup 1:

Group 2:

Further coll aboration with other DOC efforts should be
pursued. The group al so recommended i ncreased public
out r each.

Regul at ors shoul d consi der the foll ow ng when revi ewi ng

applications:

> Does the aquaculture facility use the mninmal |evel of
effective harassment? (This would be difficult to
address at this time, because current research does
not fully explain animal pain thresholds.) Should the
devi ce avoi d causi ng pai n? Shoul d t he device avoid
per mmnent danmage to the ani mal ?

> Does the aquaculture facility mnimze takes from
acoustic harassment?
> Does the aquaculture facility use non-acoustic

sol uti ons when avail abl e?

Regul ators shoul d al so consider the follow ng points when
considering permt applications. The action itens on the list am
to minimze marine nmanmmal /turtle and aquaculture interactions:

> Create siting informati on through the use of a AS;

> Provide siting informati on to aquaculture permit
appl i cants;

> Do not create a unilateral prohibition for siting
aquacul ture. Any closed zones nust be based on dat a;

> M ni m ze takes from acoustic harassnent devices;

> Use non-acoustic deterrence as the primary response to
pi nni ped predation;

> Avoi d using acoustic devices in open waters;

> Use best avail able technology to mininize predation
and ent angl enent ;

> G ve specifics on what techni ques, gear, and siting

prot ocols do and do not work;
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Provi de narratives about specific potential

aquacul ture siting areas;

Provide a list of environnental protection

requi renents associ ated with specific areas;

Pronote further discussion regarding |egal |etha
removal s after havi ng exhausted non-| ethal options.
The aquaculture industry is interested in furthering
this discussion. Further discussion nust ensue due to
current legal limtations and potential public

di sapproval ;

Avoi d considering the proximty of seal haul -out sites
as a useful factor inthe G S information database;
Research information distribution gaps;

Research the carrying capacity for an area

Consi der cunul ative and exi sting inpacts;

I ncorporate principles to mnimze entanglement

t hrough gear engineering; And

Ensure tinely incorporation and distribution of new
informati on by NMFS and the industry.

There are current gaps that nay be hindering the above-nenti oned
list of actions for regulators. Sone of the current gaps in the
adm ni strative structure include the |ack of:

G oup 3:

Structure to develop and distribute informtion
Funding to hel p the industry;

Gui del i nes and standards for acoustic devices;

Gui del i nes and standards for technol ogical gear
Determ nation of siting information necessary to
create an informati on dat abase;

Anal ysis of siting information;

Trust between the aquaculture industry and policy
makers;

Publ i c invol vement in the process and gui deline
creation; And

I nformati on exchange between the aquacul ture industry
and the policy nakers about nmarine mamual /turtle
interactions. Sone of the missing informtion

i ncl udes the anount of interaction, nethod of
deterrence, and influence of marine manmals/turtles on
the aquaculture facilities.

The aquacul ture industry needs to | obby for financial
changes. At the sanme tinme, NOAA needs to alter its budget
to reflect its comitnment to aquacul ture. NWMS should work
to coordinate aquaculture efforts nore efficiently and
effectively both within and outside of the Agency.
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Shoul d standards be mandatory at this tine? O voluntary?
Group 1: The group woul d prefer the use of standards rather than

gui delines given the | ack of resources available to enforce
gui del i nes.

Group 2: The group discussed the idea of mandatory regul ati ons,
however they acknow edged that nandatory standards woul d
create a burden on both decision-makers and the industry.

G oup 3: Not addressed.

4.5 RESEARCH

What are the key research needs to address policy issues and questions
related to marine mammal s and turtle interactions with nmarine
aquacul ture operations over the next 20 years?
Which are priorities?
G oup 1: The group listed several research needs including
> Rot ati onal studies involving aquaculture sites that
rotate across several geographical areas to determ ne
site-specific inmpacts of the facilities;

> Behavi oral studies regardi ng feeding cycles;

> Acoustic studies;

> Econom ¢ reviews of terrestrial resource nmanagemnent
efforts (e.g., Departnment of Agriculture policies);

> Gear devel oprent ;

> Precauti onary resource managenent policy approach
devel opnent; And

> Marine mammal and mari ne manmal takings?? feasibility.

Group 2: The group devel oped a |l engthy list of research topics. The
topi cs were then subdivided into topics of high priority and
those of lower priority. Priority was defined based on the
ability to acconplish those topics in the very near future.

High Priority:

> Det erm ne rogue ani nal characteristics;

> Quantify and characterize the | oss of noney to the
aquacul ture industry due to nmari ne mammal and marine
turtle interactions;

> Study the ani mal behavi or and ecol ogy around
aquacul ture sites; And

22Taking: Under the MMPA, “taking” is specifically defined as harassing, hunting,
capturing, killing, or the attempt to harass, hunt, capture, or kill.
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> Moni t or changes to the habitat baseline including both
pre- and post- aquaculture facility.

Low Priority

> Devel op new deterrent technol ogy;

> Eval uate the effectiveness of acoustic devices and
their inpacts on marine mammal s, specifically,
> Optim ze the effectiveness of acoustic devices,
> Target specific species through acoustic devices;

> Research migratory birds’ interaction with
aquacul t ure;

> Determ ne how to include public involvenment in the
policy process;

> Identify areas that should be conpletely closed to
aquacul t ure;

> Research internationa trade treaties and i ssues;

> Research the potential for aquacul ture insurance

information to be used as an infornation source
provi di ng the government with information pertaining
to the use of deterrent devices by aquaculture
facilities. This could potentially assist in
moni tori ng and determ ni ng what types of deterrent
devi ces are being used; And

> Research the distribution of protected species.

4.6 HABI TAT | SSUES

Group 1:

Group 2:

There needs to be nore research to discover what is going on
with nutrient nodeling. Research should be pursued through
a trial partnership wth non-governnental entities to

nmoni tor inpacts. There needs to be specific research on
deternining at what point the renoval of habitat caused by

t he physical occupation of a space by aquaculture facilities
may elimnate native animals’ use of the area. The research
woul d likely involve the chall enging task of determ ning the
carrying capacity of specific areas.

Anot her habitat issue that needs nore research invol ves
water quality. There needs to be a study to determ ne the
effects of filter feeders on water quality and water
clarity. Scientists need to determine if filter feeders can
clean up a localized area of water significantly.

These factors nust be taken into considerati on when

eval uating the potential habitat inpacts associated with
aquacul ture facilities:

. Physi cal exclusion through habitat change;
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. Cumul ati ve i nmpacts;

. Degr adat i on;

. Quantification of benthic habitat conmunity change
(positive or negative) beneath aquacul ture pens;

. Marine manmal and marine turtle attracti on; And

. Acousti c excl usion.

In order to address the above-nenti oned habit at
consi derations, decision- nakers need to devel op policies
concer ni ng:

> Habi t at degradati on,

> Physi cal excl usion

> Acoustic exclusion, and

> Mari ne manmmal and marine turtle attraction.

Group 3: Not addressed.

5.0 WHOLE GROUP DI SCUSSI ON

5.1 OFFSHORE SI TI NG

Definition of Ofshore vs. Nearshore Aquaculture sites: The Goup
felt the need to clearly define and differentiate of fshore versus
nearshore habitats in reference to guidelines and standards.

Di scussi on revol ved around sone of the characteristics that coul d be
used to define offshore versus nearshore including:

> Physi cal characteristics (e.g., wave height, wave action, etc.);

> Anmobunt of exposure (e.g., exposed site versus a sheltered site.
The definition should reflect physical criteria);

> Jurisdictional authority issues (e.g., states have jurisdiction
tothe 3 mlelinmt. It mght be advantageous to use this
state/federal jurisdictional limt as the nearshore/offshore
limt.); and

> Marine species’ location. It would be difficult to decide what

speci es occur offshore versus nearshore. However, there nay not
be cl ear boundaries for the species.

5.1. 1 GEOGRAPHI C | NFORMATI ON SYSTEMS

Many states have fine-resolution G S systens. Decision-nmakers should
apply those systens to use for the managenent of aquacul ture issues.
There were some concerns by group nemnbers concerning spatial and
tenporal resolution of A S informati on, and sonme nenbers questioned
whet her or not the GS databases woul d provide data that was
applicable to aquaculture decisions. |In order to address that
concern, group menbers enphasized that the G S would need to be site-
specific, rather than a global siting document. O her considerations
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i nvol ved mai nt enance i ssues such as upkeep and data processing. Sone
group nenbers enphasized that a G S systemhas the potential to

m nimze personal contact between the permtting agency with the
permt applicants and sites.

Wor kshop partici pants suggested using the best avail able infornation
in a narrative approach that identifies factors such as mari ne nama
and marine turtle mgration patterns, habitats, density, etc. The

i nformati on should also acknowl edge the level of risk associated with
a particular area and nethods for mnimzing the risk

5.1.2 GENERAL SI TI NG | SSUES FOR OFFSHORE AQUACULTURE

Reconmendat i ons i nclude investigating the concern of siting offshore
aquacul ture in other “use” areas such as non-fishing areas. This
research woul d assist in reducing user conflicts by reconmendi ng
siting in lowconflict areas. G oup nenbers displayed a genera
reluctance to excl ude geographic areas from aquacul ture producti on
and they recommend that any exclusionary areas would need to be based
on dat a.

A I engthy discussion invol ved of fshore aquaculture siting issues and
pi nni ped haul -out sites. Some menbers recomended not to nmke
permtting or siting decisions on the basis of proxinmity to haul - out
sites. O her workshop participants argued that the di scussi on shoul d
be nore species-based. Proximty to haul-out sites should not be a
factor for phocids?. However, it mght be a consideration for
ottariids?. Further discussion ensued regarding the differences

bet ween seals and sea |ion behavi or.

In order to minimze interactions with comrercial fisheries, decision-
makers shoul d delineate areas as soon as feasible to m nimze overlap
and conflict between of fshore aquacul ture operations and traditional
fisheries. Conmercia fisheries should be involved in discussing gear
conflicts and sol utions al ongsi de other affected sectors.

#Phocids: Marine mammals of the Order Carnivora, Sub-Order Pinnipedia, Family
Phocidae are typically referred to astrue sealsor earless seals. Examplesinclude harbor seals.
They differ from ottariids by having internal testes and lacking mobile hind flippers.

#Qttariids: Marine mammals of the Order Carnivora, Sub-Order Pinnipedia, Family
Otariidae are typically referred to aseared seals. Examplesinclude fur sealsand sea lions.
They also differ from phocids by having mobile hind flippers.
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5.1. 3 OFFSHORE SI TE CONSI DERATI ONS

Wor kshop participants noted that there are sone necessary

consi derations associated with offshore sites. Participants noted
that site nonitoring and visitation is a consideration. Monitoring and
visitation to the aquaculture structure may not occur as often as the
nmonitoring of nearshore sites. Therefore, nonitoring and visitation
frequency should be taken into account during further policy and
permtting di scussions.

5.2 POLI CY MAKI NG

Policy makers shoul d keep the information fl ow cross-directional

bet ween nations involved in aquacul ture. Several group nenbers
suggest ed | ooki ng at ot her nations’ experiences to augnment the United
States’ understandi ng of aquaculture and protected species
interactions with the industry.

An enphasi s shoul d be placed on encouragi ng i nnovati on. Policy makers
can indirectly encourage innovation through working closely with the
emergi ng technol ogy and policies that may be associated with the

i ndustry.

5.3 ADM NI STRATI VE STRUCTURE CHANCGES

The Federal governnent should create a Regi onal Aquaculture

Coordi nator (RAC) position in each NMFS region. The positions would
focus on AS, facility siting, and inter-agency coordination. In
order to adequately equip this position with adequate skills and
fundi ng, the position should be a full time senior policy speciali st
with its own budget. Due to governnental budget linmtations, the
establ i shnent of several FTEs with their own budgets would |ikely
necessitate a lengthy period of tinme. |In order to facilitate the
formati on of these positions, workshop partici pants reconmended
devel opi ng policy reconmendati ons for NOAA and the Departnent of
Commerce regarding the necessity of these positions.

RAC rol es woul d i ncl ude:

> Updating the informati on resource base;

> Ensuring that the information is available to the industry; And,

> Hel pi ng aquaculture permt applicants work through the permtting
process.

The group had varying sentinments regarding the position that the
Regi onal Aquacul ture Coordi nators shoul d take. Some opi ni ons
i ncl uded:
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> The RAC shoul d advocate for the industry’s devel opment. Wbrkshop
partici pants debated the definition of “advocacy,” and the group
failed to cone to a consensus regarding the definition;

> The RAC shoul d support the aquaculture industry. However, the
RAC woul d not support industry devel opment which would lead to
the detrinent of the environnent.

> The RAC should informapplicants about the permtting process;
And,
> The RAC shoul d facilitate aquaculture permtting.

5.4 KEY PRI NCI PLES

The group discussed the benefits of having a national discussion on
the issue of marine nmammal and marine turtle interactions with
aquaculture facilities. However, participants also recogni ze that
interaction issues differ across the various geographical regions. In
order to create a proactive policy, there nust be a consi stent
approach within NMFS across the various regions. A well-devel oped
management policy for approaching interaction concerns is necessary to
ensure that aquaculture devel ops in an environmentally-sound nanner

In order to create the managenent policy, research is a necessary
conmponent. Deci sion-nmakers shoul d encourage new i deas and creativity
through facilitating the flow of information between aquaculturists,
technol ogi sts, and deci si on- makers.

6.0 RECOMVENDATI ONS

The Keystone Center encouraged the group to prioritize the
recommendati ons generated. Each group nmenber was given the
opportunity to vote, and voting was done openly. |In an effort to keep
sonme confidentially in the voting process, participants’ votes were
not recorded in the workshop mnutes. Participants were given seven
votes to use across twenty reconmendations. The participants’ votes
were given two types of voting weights: top priority votes and second

priority votes. The suggested voting criteria included determning

if the recommendati on displayed the followng attri butes:

> Urgency in ternms of temporal inportance;

> Potential for obtai nable results;

> Qut come of goals is possible;

> Cost -ef fecti veness;

> | npl enent ati on ease;

> Logi cal order (short-termversus long-termactivities and
results);

> Ability of the recomendation to provide new i nformation; And

> Ability to leverage dollars to undertake the reconmrendati on
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Several voting process attributes are noteworthy. Relative weights
between the first and second priority votes were not discussed. 1In
addi ti on, some workshop participants had to | eave the nmeeting due to
ot her obligations, therefore the participants in attendance had
changed since the begi nning of the workshop. It should be noted that
the aquacul ture industry, conservation comrunity, and the Northwest
region were considered to be under-represented during the voting
process. Therefore, there should be linited enphasis placed on the
recommendati ons’ prioritization.

6.1 GROUP RESEARCH RECOMMENDATI ONS

The recomrendati ons include the followi ng (not in any particul ar
order):

Technol ogy- Associ ated Efforts

> Eval uate the adverse effects of AHDs on target and non-target
species. Received 12 votes total. 6 top priority votes and 6
second priority votes.

> Encourage the aquaculture industry to investigate new net
technol ogi es. (e.g., sponsor joint projects instead of solely
governmental projects.) Received 12 votes total. 8 top priority
votes and 4 second priority votes.

> Research non-lethal, non-technical deterrence nethods. Received
0 votes.

> Devel op new deterrent technol ogi es and strategies. Received 13
votes total. 7 top priority votes and 6 second priority votes.

> Conduct an economnic review of new net technologies (e.g., a
viability analysis). No vote was taken.

> Optimize the effectiveness of AHDs through research on particular
speci es.
Received 1 vote total. 1 top priority vote

Policy Analysis

> Research ot her nations’ approaches to the marine manmmal / mari ne
turtle and aquaculture interaction issue. There is an
i nconsi stency in international environnental standards,
specifically related to international treaties. Received 9 votes

total. 8 top priority votes and 1 second priority vote.

> Quantify and characteri ze the econom c | osses to the aquacul ture
i ndustry from pi nni ped predation. Received 6 votes total. 3 top
priority votes and 3 second priority votes.

> Conpare agricultural predator deterrent policies and approaches

and deternine their applicability to marine aquacul ture
Received 1 vote total. 1 Second priority vote.

> Performa risk analysis of the effect of aquaculture conpared to
ot her activities in the marine environnment on mari ne mammal s and
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marine turtles. Performa risk analysis of all threats and
concerns to marine mammal s and turtles. Received 4 votes total.
4 second priority votes.

Habi tat |ssues
> Exam ne at what point the physical occupation of a habitat or the

use of resources in an area by aquaculture site(s) has becone a
probl em for marine manmal s and marine turtles. Received 9 votes
total. 6 top priority votes and 3 second priority votes.

> Eval uat e aquaculture site baseline habitat condition changes
before and after aquaculture siting (e.g., nonitoring anbient
noi se levels). Received 12 votes total. 4 top priority votes
and 8 second priority votes.

Behavi oral Studies
> Document and characteri ze mari ne manmal and marine turtle

interactions with aquaculture sites (e.g., effects of lighting on
turtles, how marine nammal s becone entangled in aquacul ture gear,

etc.). Received 10 votes total. 7 top priority votes and 3
second priority votes.

> Further characterize marine mammal /marine turtle behavior and
ecol ogy around aquaculture sites. Received 9 votes total. 6 top
priority votes and 3 second priority votes.

> Identify characteristics of rogue aninmals particularly |ooking at
pi nni peds as predators. Received 5 votes total. 3 top priority
votes and 2 second priority votes.

> Undertake further research on the distribution of protected
species. Received 3 votes total. 1 top priority vote. 2 second
priority votes.

> Revi ew and assenbl e basel i ne environnmental managenment data.

Agenci es woul d use the data to create narrative guidance with the
assi stance of a Geographic Information Systemto gui de applicants
in aquacul ture siting applications. Received 4 votes total. 1
top priority vote and 3 second priority votes

Aquacul ture Facility Standard Operation Practices

> Devel op changes to aquaculture facility standard operating
practices in an effort to reduce marine manmal and marine turtle
interactions. (e.g., rotating site |ocations).
Received 7 votes total. 6 top priority votes and 1 second

priority vote.

> Devel op a taggi ng method for aquaculture gear for identification

purposes in case of gear |oss. Research existing approaches that
are currently used in other fisheries.
Received 5 votes total. 5 second priority votes.

6.2 NON- RESEARCH RECOMVENDATI ONS
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In addition to the research recomendati ons, the group offered severa
suggestions that did not require research. The group nenbers did not
prioritize the non-research recomrendati ons as they prioritized the
research recommendations.

I nformati on Managenent

> Archive literature related to marine manmal and turtle
interactions with aquacul ture operations.

> Expl ore the use of the NOAA Library to archive and store
literature

> Consi der insurance as a tracking mechanismfor inplenmenting and

enforcing guidelines or standards.

7.0 CLOSI NG COMMENTS

At the end of the two day workshop, the subgroups nmet to discuss their
reconmendati ons. Donna Weting reenphasi zed the goals of the

wor kshop. NMFS ained to solicit comments, recommendations, and/or
strategies; however, the group was not tasked with striving for
consensus. Therefore, no individual’s ideas woul d be dism ssed.
Participants did take the opportunity to discuss the viability of sone
of the reconmendations, and the facilitator encouraged the discussion

8.0 FUTURE ACTI ON

The O fice of Protected Resources will share these recommendations
with other offices within the DOC as well as within other governnenta
entities. The Ofice also hopes to spur further discussion and
thoughts fromthe workshop participants and the sectors that they
represent regarding issues that need further discussion. The workshop
results will be available for future workshops and di scussions within
and outside of NMFS, NOAA, and the DOC. The recommendations will be
particularly inmportant in the devel opnent of the DOC Code of Conduct
for Responsible Aguaculture. The Ofice of Protected Resources wll
send the recommendations to NMFS and NOAA | eadership for future
action.
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Appendi x 1. Workshop Agenda

Tuesday, January 12, 1999 Silver Spring NOAA Conpl ex, Buil ding
3, Room TBA
8: 00 Wel come and I ntroducti ons.
8: 45 Overvi ew of Agenda. General Questions.
Donna Weting, NVWS Gfice of Protected Resources
9:15 Presentati ons and Questi ons.

“Revi ew of aquacul ture (including hatchery-rel eased
sal nonids) interactions with marine nammals in the

Paci fic Northwest”: NWMS Northwest Fisheries Science
Cent er
“Aquaculture in the Northeast”: NMS Northeast Region
10: 15 Br eak.
10: 30 Present ati ons and Questi ons Conti nued.
“Net design and construction”
“Acoustics”
11: 30 Set-up of Break-Qut G oup Sessions. Charge to Break- Qut
Groups.
12: 00 Lunch on your own.
1:00 - 5:00 Break- Qut Group Sessions.
Three smal | break-out groups will run similtaneously. Each
group will discuss the major thenes identified bel ow and be

asked to provide recommendati ons and strategies for
addressi ng the chall enges identified.

Wednesday, January 13, 1999 Silver Spring NOAA Conpl ex, Buil ding
3
8:00 - 12:00 Break- Qut Group Sessions Conti nued.
The three small groups will continue discussions and prepare
synthesis for afternoon | arge group discussion
12: 00 Lunch on your own.
1:00 - 4:00 Large Group Discussion - Room TBA
Summary of break-out group discussions. Each small group
will provide a synthesis of key points and individua
reconmendati ons discussed in their small group. Upon
conpl etion of the overview, all participants will be invited

to comment and/or provide additional individual
reconmendati ons for each of the topics discussed.
4:00 - 5:00 Overview. Discussion of next steps.

Note: NMFS is soliciting individual comments, recomendati ons and/or
strategi es, not group consensus or group recommendati ons.
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Silver Spring, MD 20910
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Dot Leonard
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Silver Spring, MD 20910

Donna W eting
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O fice of Protected Resources
Mari ne Mammal Divi si on
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Rm 13727

NMFS/ NOAA Observers
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Mari ne Mammal Di vi si on
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Rm 13756

Ther ese Conant

Nati onal Marine Fisheries Service
O fice of Protected Resources
Endanger ed Species Division

1315 East - West Hi ghway, Room
13631

Silver Spring, MD 20910
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1305 East-West Hi ghway, Rm 11130
Silver Spring, NMD 20910- 3281
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General Counsel

1315 East-West Hi ghway

Silver Spring, MD 20910
Ed Rhodes
Nat i onal Marine Fi sheries Service

O fice of Sustainable Fisheries
1315 East-West Hi ghway, Rm 13360
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O fice of Protected Resources
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Suzanne Bol ton, Ph.D.

Nat i onal Marine Fisheries Service
O fice of Science and Technol ogy
1315 East West Hi ghway, Rm

14348

Silver Spring,

MD 20910

Ji m McVey
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Silver Spring, MD 20910

Rm 11838

Kati e Moore

Nati onal Marine Fisheries Service
O fice of Protected Resources
Mari ne Mammal Divi si on
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Silver Spring, MD 20910
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Non- NMFS Represent atives

Kennet h Bal dwi n
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Room 127

Uni versity of New Hanpshire
Dur ham NH 03824

James G | bert
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Uni versity of Maine
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Joseph McGoni gl e
Mai ne Aquacul ture Associ ation
141 North Main St., Suite 202
Brewer, M 04412
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O fice of Legislative Affairs
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Ben M erenet
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Adm ni stration

O fice of Sustainable Devel opnent
14t" and Constitution, NW
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Washi ngton, D.C. 20230-0001
Scott Snul |l en
Nati onal Marine Fisheries Service

Ofice of Public Affairs
1315 East-West Hi ghway,
Silver Spring, MD 20910
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Patrick Fitzgerald

Connors Brothers Aquacul ture
PO Box 263

Est es Head Road
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P.O. Box 8
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Shar on Young
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Appendi x 3: Discussion Topics for Break-Qut G oup
Sessi ons

* Siting

. Shoul d areas be identified where marine aquacul ture should be
avoi ded and/ or encouraged?

. How shoul d those areas be identified? General criteria?

Mappi ng? O her?

* Pi nni ped Predation

. I's pinniped predation a problemin all types of narine
aquacul ture? In all regions?

. If not, what determnines whether or not pinniped predation is a
pr obl enf?

. What deterrents are currently used? Are they successful? To
what degree?

. How can deterrents be inproved?

. What new met hods are needed?

* Ent angl enent

. I s entangl ement a concern in nearshore aquacul ture operations?
. If so, what is being done to avoid or mnimze it?
. What additional nethods shoul d be applied?

. I s entangl ement a concern in offshore aquacul ture operations?
. If so, what should be done to avoid or mnimze it?

* St andar ds and Gui del i nes

. What are the existing standards and gui deli nes that affect
aquacul ture interactions with nmarine mammal s and turtl es?

. Are these standards and gui deli nes sufficient?

. What gaps exist in the current standard and guidelines to dea
with marine mammal and turtle concerns?

. Where should we focus our efforts to address these gaps?

. Shoul d standards be mandatory at this time? O voluntary?

* Resear ch

. What are the key research needs to address policy issues and

gquestions related to marine nanmals and turtle interactions with
mari ne aquacul ture operations over the next 20 years?
. VWhich are priorities?

Anti ci pated Wbrkshop Qut puts
* Recommendati ons for guidelines to mnimze or avoi d adverse
affects to marine mammal s and turtl es:
. at current level and future | evels of nearshore
aquacul ture operations
. from proposed of fshore aqguacul ture operations
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Appendi x 4: Background Docunments Supplied to
Partici pants

Pol i ci es

Depart ment of Commerce Aquaculture Policy, Final draft version.
Novenmber 10, 1998.

Nat i onal Oceani ¢ and At nospheric Admi ni stration (NOAA) Aquacul ture
Policy. February 13, 1998.

Nat i onal Oceani ¢ and At nospheric Adnini strati on (NOAA) Fisheries
Strategic Plan. My 1997. pp. 16-17.

Regul at ory Franewor k

Hopkins, D.D., R J. ®ldburg, and A. Marston. 1997. An environnental
critique of governnment regul ati ons and policies for open ocean
aquacul ture. Ccean and Coastal Law Journal, 2:235-260.

Ent angl enment

Kenper, C. and S. G bbs. 1997. A study of life history paraneters of
dol phins and seals entangled in tuna farnms near Port Lincoln, and
conparisons with informati on from other South Australian dol phin
carcasses: A summary. Report to Environment Australia, Australian

Nat ure Conservati on Agency, 2 pp.

Pi nni ped Predation

Arnold, H 1992. Experinmental predator control neasures on marine
salnmon farnms in Shetland. A report for Geenpeace UK. Subnission to
the Pl anning and Coordi nating Commttee of the Marine Mammal Action
Pl an, United Nations Environment Program pp. |, 6-25.

Nati onal Marine Fisheries Service (NWMFS). 1997. |Inpacts of
California Sea Lions and Pacific Harbor Seals on sal nonids and on the
coastal ecosystens of Washi ngton, Oregon, and California. U S.
Depart nent of Commerce, NOAA Techni cal Menorandum NMFS- NWFSC- 28, pp.
56- 57.
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National Marine Fisheries Service (NVFS). 1997. Report to Congress
on the interaction between pinni peds and sal non aquacul ture resources
in the Gulf of Maine: Including recomendati ons on neasures to
mtigate the interaction. U S. Departnent of Conmerce, pp. 1-5.

Nati onal Marine Fisheries Service (NWS). 1996. Report of the Gulf
of Mai ne Aguacul ture-Pinniped Interaction Task Force. U.S. Departnent
of Conmmerce, pp. 19-25 (Section 5), 27-41 (Section 6), 53-60 (Section
9).

Pemberton, D. and P.D Shaughnessy. 1993. Interactions between seals
and nmarine fish-farns in Tasmani a, and managenment of the probl em
Aguatic conservation: Marine and Freshwater Ecosystens, 3:149-158.

Smith, RJ. 1994. Literature survey on neasures to control seal
predati on around aquacul ture installations. Paper prepared for the
Third Meeting of the Scientific Advisory Gonmittee, Marine Manmal
Action Plan, United Nations Environnent Program August 1994,
Crowbor ough, U. K, 23 pp.

Acousti cs

Oesiuk, P.F., L.M Nchol, P.J. Sowden, and J.K B. Ford. 1995.

Ef fect of sounds generated by an acoustic deterrent device on the
abundance and distribution of harbour porpoi se (Phocoena phocoena) in
Retreat Passage, British Colunbia. Departnment of Fisheries and
Cceans, Pacific Biological Station, 47 pp.

Reeves, R R, R J. Hofman, G K. Silber, and D. WI ki nson. 1996.
Acoustic deterrence of harnful mari ne mammal -fi shery interactions:
Proceedi ngs of a workshop held in Seattle, Washi ngton, 20-22 March
1996. U. S. Department of Commerce, NOAA Techni cal Menorandum NVFS-
OPR- 10, pp. 27-32, 50-53.
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Appendi x 4: Background Docunments Supplied to
Partici pants

AQUACULTURE AND THE MARI NE ENVI RONVENT
PROBLEMS AND SOLUTI ONS-
White Paper by the NMFS O fice of Protected Resources

| NTRODUCTI ON  The val ue of U.S. aquacul ture production has grown by
roughly 5-10% each year over the past decade (Gol dburg and Triplett
1997). Wth the continued decline in donestic and world fisheries
catches and increases in the demand for seafood, marine aquaculture
production is expected to steadily increase. Increased marine
aquacul ture production may create significant econom c benefits for
the U.S., however, if care is not taken those benefits could be offset
by significant environmental costs. This paper outlines the range of
environnental effects associated with marine aquacul ture and proposes
solutions to mininize or avoid problenms to ensure that aquacul ture
devel ops in an environnental |y sound manner.

SUMVARY of Environmental |npacts Associated with Marine Aquaculture

| npacts on marine mammal s and marine turtles

. Ent angl enent Protected resources nay becone entangled in the
lines, nets, cages, cables and anchors that conprise the
structure of an aquaculture facility.

. Behavi or Changes I nproperly sited, an aquaculture facility may
obstruct marine mammal and marine turtle access to habitats of
critical inportance to their survival, such as haul -out sites,
breedi ng grounds, and nesting beaches.

. Predati on and Acoustic harassnent devices Mari ne mammal predati on
can stress, injure, and kill fish, as well as damage nets and
cages, which may lead to the escapenent of farmed fish. Acoustic
harassnment devi ces have been used by aquacul turists for a nunber
of years to conbat pinniped predation with short-termresults,
but little long-termeffectiveness. The inpacts of these devices
on target and non-target species are not fully understood.

Bi ol ogi cal Pollution - Non-indi genous Speci es and D sease

. Noni ndi genous Speci es Noni ndi genous species can prey on or
conpete with native species, including protected sal noni ds,
alter the habitat of native species, introduce pathogens and
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parasites and can have | ong-term genetic inpacts. Some experts
bel i eve that aquaculture has the potential to be the |argest
source of introductions of non-native fishes into North Anerican
wat er s.

. Di sease Mbvenent of pathogens and parasites has been a nmj or
probl em both for the aquaculture industry and for wild
popul ati ons. A nunber of di seases and parasites have been
i ntroduced to the US through aquacul ture.

. Conmpetition with WId Fishery Stocks Aquaculture can conpete with
natural stocks and can qui cken the demi se of fishery resources
rather than fostering their recovery. |In addition, fishneal is
produced fromthe capture of wild fish stocks. Wth increases in
aquacul ture production, the demand for wild fishstocks to provide
cultured fish feed will increase, putting additional pressure on
wi | d stocks.

Habitat alterations and water pollution

. Nut ri ent overenrichnent, eutrophication and toxic al gal bl oons.
Aquacul ture systens can produce |arge anounts of pollution which
i npact water quality and habitats. Nutrient overenrichnent can
lead to toxic al gal bl oons which affect both cultured and wild
fish.

. Physi cal alteration The construction of aquaculture facilities
can directly inpact narine wildlife by reduci ng habitat
productivity, dimnishing water flow and decrease bottom habit at
quality.

. Toxi ns Aquacul ture operations also introduce harsh and toxic
chenmicals to their surrounding waters. Large percentages of these
chem cals are |lost to the environment.

Human I nteractions Aquaculture is being pursued in areas where it did
not exist and has beconme a significant conpetitor for space in the
coastal zone. Aquaculture can conflict with conpeting uses such as
comercial and recreational fisheries, tourismand boating, and
comercial vessel traffic.

Speci al |ssue: Enhancenent Aquaculture is sonetines touted as a nmeans
to recover protected species through enhancement. There are a nunber
of risks associated wth artificial propagation, including erosion of
genetic variability and increased conpetition and di spl acenent There
are a nunber of risks associated with artificial propagation,

i ncl udi ng erosion of genetic variability and i ncreased conpetition and
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di spl acenment However, the goal of the ESAis to recover species in
their natural habitat and the NMFS/ FW5 policy on controlled
propagati on highlights that controlled propagati on be used only when
necessary.

SCLUTI ONS

Siting The appropriate siting of aquaculture facilities can mtigate
or prevent many environnmental problens. Qurrently, siting criteria
cannot be based on the ability of narine systens to assinilate the

i npacts of aquacul ture because that information is not avail able.
Therefore research is an essential aspect of any solution

Desi gn/ Oper ati on/ Husbandry

The keywords here are reduce, reuse and recycle. C osed,
recirculating systens can mitigate or prevent nany environnental

probl ems. However, opponents cite their high cost as a significant
drawback, particularly in the open ocean. Oher design options are
avail abl e to reduce the environnental inpacts of facilities, although
cl osed systens are preferred.

Reduci ng Mari ne Manmmal Predation Controlling access to nets, pens,
and cages is key to curtailing marine nanmal predation on aquacul ture
resources. Net tensioning and external weighting systenms which render
nets, pens, and cages |less pliable appear to significantly reduce

pi nni ped predation (Arnold 1992). Devel opnent of alternative,
nonl et hal methods of deterring marine manmals is a high priority.

Reduci ng the Introducti on of Noni ndi genous Species A nunber of
solutions are available to mnimze the possibility of nonindi genous
speci es introductions into coastal and nmarine waters from aquacul ture
facilities:

. di scourage farm ng of non-native species

. pronote designs and facilities that are nore secure - cages and
netpens are the | east secure, closed systens are the npst secure

. devel op sterile organisnms - this is not conpletely reliable yet

. foll ow existing procedures such as the | CES Code of Conduct and

the ANS Task force risk assessnent protoco

Enhancenment Artificial propagation of threatened and endangered
speci es through aquacul ture should only be consi dered under the ESA
when it is called for in a recovery plan and if it neets the criteria
establ i shed under the joint FWS/ NMFS poli cy.
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Appendi x 5: Letter to Workshop Attendees
Decenmber 15, 1998

Dear Workshop Attendee,

Wl come to the NOAA Marine Aquacul ture, Marine Manmal s and Marine
Turtles Wrkshop, January 12-13, 1999, hosted by the National Mrine
Fisheries Service's (NWFS) O fice of Protected Resources. Thank you
for your interest in this workshop. |In this briefing packet, you will
find a list of invited participants and observers, a draft workshop
agenda, a nunber of background references, discussion topics, and

| odgi ng i nformation for those of you coming from outside the

Washi ngton, D.C. area. Please take sone tinme to review the packet.

As marine aquacul ture operations expand, it is likely that
interactions with marine manmal s and turtles will increase, wth
potential adverse affects to marine nanmals and turtles and

aquacul ture operations. The purpose of this workshop is to bring
toget her regional NMFS experts in marine mammals, marine turtles, and
mari ne aguacul ture operations to devel op recommendati ons on specific
gui del i nes and standards for aquaculture siting and operation to

m nim ze adverse affects to mari ne protected speci es from nearshore
and of fshore aquacul ture operations. 1In addition, a nunber of non-
NMFS representatives have been invited to present information and
gui de the devel opment of recommendations. The intent is to solicit

i ndi vi dual suggestions, not consensus or group decisions. Through

di scussions and interacti ons between nmenbers of the governnent, the
mari ne aquacul ture industry, academ a, and environmental organizations
it is hoped that NMFS wi || gai n val uabl e insight regardi ng many of the
nmost critical interactions between aquaculture and marine nanmal s and
turtles.

Thank you for your interest in the devel opnment of guidelines and your
willingness to attend this workshop. W look forward to working with
you all in January. |I|f you have any questions or comrents about this
packet or the workshop, please contact Kate Col born at 301-713-2322 or
Kat e. Col bor n@oaa. gov.

Si ncerely,

Hi | da Di az-Sol tero
Director, Ofice of Protected
Resour ces



