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Map 1. This map shows the locations of the sites visited during 2009. They range from
the University of Maine, Orono, Maine, the point furthest north; to The Virginia Institute
of Marine Science, Gloucester Point, Virginia, the point furthest south. Please refer to
site visit reports for specific locations visited.



Summary of the
NOAA Northeast Aquaculture Point of Contact
2009 Site Visits

By David Alves
NOAA Aquaculture Program and
NOAA Fisheries Northeast Regional Office

In 2009, the Northeast Regional Office (NER) of the National Marine Fisheries Service
in conjunction with the NOAA Aquaculture Program supported a series of site visits by
staff in the coastal states from Maine to Virginia. The purpose of these visits was to learn
about all aspects of the region’s marine aquaculture industry. In this context, ‘the
industry’ includes commercial aquaculture companies as well as federal and state
regulatory agencies, academic and private research facilities and extension contacts from
NOAA Sea Grant and the U.S. Department of Agriculture.

Background

I came on board as the newly established NOAA Northeast Region’s aquaculture point of
contact in January 2009. My background includes aquaculture by way of a stint as
Aquaculture Coordinator for the State of Rhode Island, working for a small biotech firm
designing research systems for zebra fish and a period as the aquaculture extension
person for a university. Of course, a short visit to the states in the region is only sufficient
to give a flavor of the aquaculture industry in that state. | continue to plan more visits to
meet people out in the field to keep up with ongoing developments in industry and
research. | learned much on these visits, but a few things stand out. This summary will
highlight those experiences.

Highlights of the Tour

To me, the most surprising aspect of the site visits conducted 2009 was the extent of the
industry in the region. The range of culture from oysters, cod, urchins, halibut and other
species in Maine to the wide extent of oyster culture in Virginia was eye opening. | had
experience with the shellfish culture in southern New England but was unaware of the
extent of activity in the rest of the region. In my personal travels along the coast you
never even see many of the farms and remain unaware of the extent of the industry unless
you are talking to some one with local knowledge of the industry.

For all intents and purposes, the industry has grown to this point while being under the
radar of most federal regulators. Of course, the fact that all of the marine industry in the
region is in state waters explains that. However all of the industry’s growth has been
reviewed at one point or another by federal regulators, i.e. the U.S. Army Corps of
Engineers in consultation with NOAA'’s National Marine Fisheries Service, the U.S.
Environmental Protection Agency, the U.S. Fish and Wildlife Service, and other
agencies.

Note — the views and observations expressed in this summary are those of the author. They do not
necessarily represent the views or official positions of the agency.



Another highlight of these visits was learning about the long history of aquaculture in the
region. It is one thing to learn about the history of aquaculture in the world (first written
work on aquaculture in 500 BC, etc.) and in the U.S. (first salmonid culture in the 1860’s,
etc.), but visiting a shellfish farm that was started in the 1880’s in Connecticut, or a
shellfish farm in Virginia that is owned by a seafood company that was established in the
1860’s really made history come alive. It was clear that the people involved with
aquaculture in this region are aware of their farms’ and industry’s history and are
committed to keep them alive and going well into the future.

The people running the commercial operations I met on my travels were very open to
having me visit their facilities and did not restrict my access in any way. Before | stared
the tour, I was concerned that being visited by a government official would be considered
an imposition. After all, commercial operators have a business to run. But, wherever |
went, the farmers, lab directors, and others were more than willing to talk with me. Their
insights on everything from business practices, to the market, to research challenges were
valuable. After the visits, many of the commercial operators thanked me for taking the
time to meet with them and learn about their facility. | appreciated that.

The people | met who were involved in the industry generally had a high level of
education. Many of the folks | met had been to graduate school and then went into the
business. It was not unusual to find a Ph.D. running a small farm. In the academic realm
it was surprising how many of the researchers had business experience. They realized
that the research they were conducting was ultimately directed at making the industry
more competitive and economically viable.

As | look back over the year, | realized that these site visits were invaluable for me as a
way to see firsthand the extent of the industry in the region, the jobs it provides, the
research and technical innovations that grow out of it, and the seafood it produces. The
visits also proved valuable to the agency since the information | gleaned from the tour
enabled me to assist other divisions within my office and to increase the visibility of
NOAA among those in the aquaculture industry. | think this kind of personal interaction
is important especially since one of the focus areas for NOAA is to educate the public
about the role of sustainable aquaculture in the U.S. seafood supply.

Quick Tour

A quick review of the 2009 site visits, in chronological order beginning in January, starts
at a small educational facility in Gloucester, Massachusetts. This hatchery is operated by
the Massachusetts Institute of Technology Sea Grant. This facility is quite small and at
the time of my visit held a few winter flounder. The emphasis of the facility was
education efforts in the local high schools.

In February 2009, 1 visited the Salem State College’s Cat Cove Laboratory in Salem,
Massachusetts. This lab conducts research in the Cape Ann area working with
commercial lobster industry participants growing mussels, as well working with the
towns on the North Shore in enhancement of clam beds and clam aquaculture. The
principal investigators here are enthusiastic educators. The 2009 NER summer interns



made a trip to the lab and | was very impressed by the ability of the professor to engage
the interns.

In March 2009, 1 visited the Great Bay Aquaculture marine finfish hatchery in
Portsmouth, New Hampshire. This facility has been producing marine finfish juveniles
since 1995. The company is also involved in cod grow-out in marine cages in Maine.
The operator of the facility is very knowledgeable and it was an interesting discussion
and tour. One major point is that the majority of the production from this facility is
exported out of the country. The operator found it ironic that the expertise to raise the
fish in his hatchery was in the US but since the industry is more advanced in other
countries most of his production goes there.

In April 2009, I visited New Jersey. This trip provided some of my biggest surprises. |
hadn’t suspected there was as much aquaculture activity in the state as | found. It
shouldn’t have surprised me to find this; after all, there is a town named Bivalve where |
found mountains of oyster shells and old wooden oyster boats still engaged in the fishery.
But, | was still surprised. One interesting fact is that much of the aquaculture industry in
the state is operated by folks from the commercial fishing industry who have made a
transition to farming. In many other states there has been conflict between wild
harvesters and aquaculture as the transition takes place. Later in the process many of the
farms end up being started by progressive wild harvesters. As it was explained to me,
they saw the decline of the wild harvest fishery coming and made the transition in order
to stay employed.

In May 20009, I visited NOAA'’s Northeast Fisheries Science Center laboratory in
Milford, Connecticut. Here | visited with researchers in the lab. The Milford lab was
one of the pioneers in shellfish aquaculture starting in the 1930’s and the effort continues
today with world class researchers working here. The research conducted ranges from
shellfish disease and physiology to ecosystem services and effects of aquaculture on the
environment. Many shellfish culture innovations that allows us to culture shellfish today
grew out of the research conducted there. This cutting edge research continues. | also
visited the State of Connecticut Aquaculture Coordinator whose offices are in the same
location.

In June 2009, I visited the State of Maine in the company of the NOAA Sea Grant
Aquaculture Program Manager and the NOAA Aguaculture Program’s Southeast
Regional Aquaculture Coordinator. This was a 5-day tour that covered operations and
facilities from Southern Maine to Downeast Maine to Central Maine. Maine has the most
diverse and productive aquaculture industry on the East Coast and is supported by the
state. Academic support for the industry is also very active here. The state university
system supports a varied research program that works hand-in-glove with the industry on
animal health, environmental effects, business incubation, new species cultured and
more.



Later in June | visited Rhode Island. Although it’s one of the smallest states in the
country, Rhode Island has a significant aquaculture industry. Here we visited shellfish
farms, a shellfish distribution facility, a shellfish farmer who was in the midst of opening
a shellfish restaurant (as a side note since this visit, | have had a chance to eat at the
restaurant, and the food was excellent), a university conducting investigations on
shellfish and ornamental fishes, and a private company that was spun off from this
research.

In September 2009, | made a visit to Maryland and Virginia. In the company of
personnel from the NOAA Chesapeake Bay Office in Annapolis, Maryland, and the
NOAA Aquaculture Program in Silver Spring, Maryland. For this tour we traveled from
a marine biotech facility that cultures finfish and crabs in Baltimore, Maryland, across the
Bay to a state hatchery in Maryland that produces 5 billion oyster larvae a year. Then we
headed down the Eastern Shore to tour shellfish farms in Maryland and a clam farm in
Virginia that sells 60 — 100 million hard clams a year into the national and international
market. We continued back to the Western Shore of Virginia and visited a research
hatchery at the Virginia Institute of Marine Science and continued up the shore visiting
shellfish farms along the way. We ended up driving almost 600 miles and visiting 10
facilities. The stark contrast between the two states is amazing. Virginia has been leasing
submerged lands in and around the Chesapeake Bay and its costal areas for decades for
aquaculture and, as a result, has a vibrant industry which is growing. Historically,
Maryland has not been open to private leasing and as a result there is almost no private
shellfish aquaculture in its tidal waters. Wild populations of oysters in both states are at
all time historic lows.

In November 2009, | visited Long Island, New York. The aquaculture industry here
ranges from small boutique oyster farms to a large production facility located 25 miles
from New York City. There is a dormant marine finfish farm on the eastern end of the
north fork which is in the process of being revitalized. The farm was initiated in the mid
1990’s, grew summer flounder for a few years, then when the economics did not work
was mothballed. All of the equipment was removed from the water, but the leases were
kept up. An underground shellfish hatchery rounds out the range of facilities I visited on
Long Island. This hatchery was built in the 1950’s and is certainly one-of-a-kind in my
experience. The property is currently a preserve with the organization that operates it
leasing the hatchery and associated infrastructure to a local shellfish culturist. The
aquaculture industry is small but growing in this area.

All-in-all, it was an interesting series of site visits. I’ve learned a bit about the width and
breadth of the marine aquaculture industry in the Northeast Region. | would say that’s
it’s categorized by hard working, intelligent operators supported by first-rate researchers
and supportive extension agents in each state. | was surprised at the amount of marine
aquaculture that is in existence and the plans for expansion that are out there. It was not
surprising that the people in the industry care deeply for the environment they work in.
They want to keep the long rich aquaculture tradition going for the foreseeable future.
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Map 2. This shows the location of the MIT Sea Grant Hatchery on the Harbor
Loop in downtown Gloucester, MA. The facility is located in the basement of the
Heritage Harbor Museum.



STATE, FEDERAL AND CONSTITUENT PROGRAMS OFFICE
TRAVEL REPORT

NAME: David Alves PROGRAM: State & Federal Constituent Programs Office

AUTHORIZATION #: STATE: Massachusetts DATE: 2/4/09

PURPOSE: Site visit

PROJECTS AND AREAS: Ongoing coordination effort

AWARD #: N/A

AWARDEE: N/A

PROJECT: MIT Sea Grant fish hatchery

PERSONS CONTACTED: Sarah Olivio

ACCOMPLISHMENTS:

Massachusetts Institute of Technology (MIT) Sea Grant moved their fish hatchery from
the Constitution Pier in Boston to the Heritage Harbor Museum in Gloucester 4-5 years
ago. The facility is located in the back of the museum on the ground floor. Currently
there is one part time employee. They are a few winter flounder in 3-4 tanks on one
recirculation system. There is another recirculation system with another 4-5 tanks that is
currently unused. They have some artemia and algal production tanks that are also
currently unused. The general state of the facility is one of benign neglect by MIT Sea
Grant.

The young woman who runs the facility is very enthusiastic and a go-getter, but has only
been there a short while. When asked about the winter flounder there she stated they
came from UNH, but didn’t know whose lab they came from. The general focus of the
effort seems to be education of elementary school students. The staff did not know of
any plans MIT Sea Grant had for expansion into federal waters or any realistic research
goals for this facility. The research program seems to be nonexistent. The staff member
did state that during the summer there was a research program focused on feeding trials.
This seems very unlikely considering the number of tanks available versus the reality that
feeding trials need a large number of replicates to have any statistical power. It would
seem that if there is any research being conducted it is geared towards engaging
elementary students not towards any scientific research goals.

The Research Associate who built the facility and has been running the facility for the
past 6-7 years has spent the summer out on maternity leave and has recently moved to
upstate New York. She has continued working a few days a month on a part time basis.
| suspect once she completely severs her ties to this facility it will die a quiet death.



q:||:||:||:||:|| = |

| ] ||:||:||:||:||:|-|_!|-|.:||:m|:u:|| +|

o Halftide Rock

Commonwealth of Ma huseits EQEA
< © 2009 Europa Technol
. i J | © 2009 Google

Map. This shows the location of the Salem State College Cat Cove Laboratory in
Salem Massachusetts. You can see the long shadows cast by the smoke stacks on
the power point to the south of the lab.




STATE, FEDERAL AND CONSTITUENT PROGRAMS OFFICE
TRAVEL REPORT

NAME: David Alves PROGRAM: State & Federal Constituent Programs Office

AUTHORIZATION #: STATE: Massachusetts DATE: 2/13/09

PURPOSE: Site visit

PROJECTS AND AREAS: Ongoing coordination effort

AWARD #: N/A

AWARDEE: N/A

PROJECT: Salem State College, Cat Cove Marine Laboratory, Northeastern
Massachusetts Aquaculture Center

PERSONS CONTACTED: Dr. Joseph Buttner

ACCOMPLISHMENTS:

The Northeastern Massachusetts Aquaculture Center is housed at the Cat Cove
Laboratory in Salem Massachusetts (Picture 1). It is affiliated with the Biology
Department at Salem State College. The site was part of the Massachusetts Division of
Marine Fisheries until the college acquired it in 1995. The lab is situated on a tidal cove,
Smith Pool, which has tidal flow controlled by a dam (Pictures 2, 3).
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Picture 1. Cat Cove Marine Laboratory at Salem State College, Salem, Massachusetts.
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02/13/2009

Picture 2. Cat Cove Marine Laboratory; picture taken from dam showing hatchery,
garage, auxiliary hatchery and dock to the right.

Picture 3. Dam across tidal cove; Smith Pool to left and Salem Sound proper to right

Between 1995-1997 the College renovated the lab adding an aquaculture system capable
of hold organisms under various temperature and photoperiod regimes. There is the
capability to hold both fresh and salt water organisms. Currently, the facility is holding
various fishes and mollusks. There were summer flounder (Paralichthys dentatus),
striped bass (Morone saxitis), tilapia (Oreochromis nilotica), trout (Onchorynchus mykis),

11



hard clams (Mercenaria mercenaria) and softshell clams (Mya arenaria) being held on
the day of my visit (also blue mussels (Mytilus edulis) and American oysters
(Crassostrea virginica). In excess of 16 million softshell clams have been spawned,
grown and released to two dozen communities in Massachusetts, from Cape Ann to Cape
Cod and the Islands. The facility has the capability to raise algae for mollusk culture
(Picture 4). Tanks are used to culture both finfish and shellfish (Pictures 5-8).

}
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Picture 5. Dr. Buttner showing juvenile softshell clams being cultured.
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Picture 7. A separate room of culture tanks for finfish.
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Picture 8. Juvenile clams being cultured in downweller silos.

The lab has conducted projects in conjunction with the Massachusetts Division of Marine
Fisheries, the Northeastern Regional Aquaculture Center. Researchers here have been
successful in grant competitions. They have recently (2007-2008) been working with the
fishing community around Cape Ann Massachusetts experimenting with mussel culture
(please see attached newsletter). Since 2006 the lab has been working with the
Massachusetts Division of Marine Fisheries to enhance soft shell clam populations in
Boston Harbor (Towns of Hingham, Hull, Quincy, Winthrop and Weymouth). Previous
studies include experiments working with participants in the lobster fishery to determine
if oysters could be a profitable addition to their fishing activity, various hard and soft
clam aquaculture experiments in the northeastern Massachusetts area, and published
studies on marine finfish (e.g., striped bass, summer flounder, red hake, Urophycus chus).

The lab is well set up for small scale experiments or holding of fishes. The main focus of
the lab is teaching, but experiments can be conducted with the help of student
participation, which is a plus for the students and the investigators. Lab Co-director, Dr.
Joseph Buttner, expressed willingness to work with NOAA fisheries in whatever capacity
that will further common interests. The lab does have space in the Smith Pool to conduct
small scale experiments (Picture 9).

In conclusion, there is a core of competent researchers with connections to other

researchers’ through-out the New England area, coupled with enthusiastic student
participation and suitable laboratory space.
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Picture 9. Small scale clam experiment being conducted in the cove.

15



MivTrainl e n Mavsachastts Agusin S Dol

Silern Saie Cofege Dapanniest of Hasbizy

falem, Msseairs aens 91

EH-Il{.'IT foLLE &

NEMALC el J ! menich o 007 -300H
sERing aivinl the coacal waion """:.lj'l Ann. They
installed anid |||.|.1:. l:.'r|| rianiscls om s perimentl I""F
Bine w1 lip= ol 1.:.1|H: &ia io ovaluaic the potctial
B |.'Il'~'-|ll!.'|l:|r: tiitiwicls € Myrediar awfdid imv e pdeare

walrm

% Ml '.“'.l“ll '|.|'|I'\."|'|:r\.| el l-'|I.'-'\|' e prarmym

Mizssel seed (fncan sier f Immb wis codkeceed and
stnciiesd oevio sty dropper bines. Each line was 2 longg
anad siocked ar o denuity of = 1000 musselsiem Lmiryg
wamsdard l.ll:ll"-l"-l-\.Lllln ] oo " herry” i I Juy
My, thise lones wese ..'|.'|l|||l.1.'..| i 11 v ol wesien off
Huslgkim Cere i Gliicesice. Lines wen .||l.|'.|||._‘|.,-||
from Hon 5 mm Bsplioiar (e dimiface én avoad .|||.,'|‘|||i|||,;
with howt cralfc. The i i wak devigned io Iq.;.,lu
muascl Emow Sm ol che bonom a Nimai Lo P TR
ik risienil perdsines |~|-|...u||'.' caatm drad s s
Musich weee monioored menidy (o s pesind ol 15
minighe. bmgecizm were condiucad i drvody and

! IIJ'.'.' HE S -"ll-lllp

16

Wanginny ol myman drcssee =l T T e’ o iy

Mussels sarvived snd grew well, sicaining 3 mean size of
], | mm danimg the 1% fiosth siade |n 3007-H08,
juvenibe musel wers JHJ||-=‘|:|l||l:.1.'..| |I||.th||:|.llll|: T
anul af J-'-'.'-ulllht.l|l.'l.'|l'-'- ater locitkin, in Hes ki, Ldn-gn

g maniieieg has oanfirmed die sl st val aned papad
prowth obsereed for misach wockad i 30006 Fllicsy
il I'IIIIF-I.:I.'. mmzmac] cethiuer was slused with MNosih Sheee
fihaers o 18 June 2008 51 2 hamdi-on l.l.u|L-|||u|._ b D
|'ll.|:l.Jl|| ird Framoat [k sxty, leom Cluchaog

|I Il |I| el i

o dis awrgns, Frge Perder 2od Ty LG rasand

i T -t '".-l"n'_'l

Collaborative efforts between MEMAC and the
Massachuseits Division of Marine Fisheries

m eestiee il enliane wifiho | dams & Powon Haelai
cofilbfte. Sifce 2HHL eover 2.5 million class hive beer

iprticd did gEmam io g snishle s ||||'|_||_u_"|'| = 10



mms Shith I:|||,:|I|IJ| thr Cai Uirer Magies Labosaeary fie
ke az selecsnd weey .|F-FI|'|I-'.'-,'-,‘| by DIMF pemonms| end
Tivwn ailbciaks |'|-|1F'|'|.|rr|._ Hufl, Cuaney, Weymouch
and Wini hrop, Surnal il T b ol wcked damy haa
borm g, bue perhaps more permanc, sepasluction and
iccruisent of clams lus bees enhancad. Sockad Jania,
|||lr!|:|.|!|.|] |-|:. |l||.1.‘|.|ll.'l.| cuciining |||.'|I1||r;.J|l|ur|.||‘.|:r1'|||||.-
tid i i Devodidock reervile that ci feead dldal fas
iEsgire L), Soae the bimodil deisilimes ol dams cellesead
feom Ssake Jsland in '.!I;'-.r|||1|||||_ individid clams less than
25mam L yepreseny mamaral recruivment and @ 10<fnld
incrrmcd denadiy (rom 041 dame i o .43 clamuli’)
."|.|||n|r||r..'|!; wall coniznue im ssrs hew imercased juvmnile

survival iramalzey intn adule wsreval

s
[
L}
E
-
T

[ T —r— .J.'.a_-. El

I 0 T W) NN WS Iy R W0 RS LT A0 R

T I, Sar gl of plia o = ) Baem Sy deimd n
|J||-'J".-Ir -'\n'l.'\lln'\-l.irl 1 A _"II' L ey I|I ! '||'I g P e
] wery st wm P fufly Jl”

Fducational uﬂur]np i the Cat Cove Marine
Labaratory expanded during the 2007-2008

academic VEar. o Fall 30407, mige simdeni r'.lllll.-l
i handi-on and |lu|.||l.1| incieadiictiog 1o JI;_'.IJI.1II|II|'.'
through fsrmafurman e Agusbure (o 208} and Ague
awlare Maidsaaly (N0 20050, [m spuring M08, 1N aspiring
aiuasic soirnaisrs eneolled in Py Bralgey (Peo 3230 D
Nlan Young and Jos Baitner eo-insiruciod Enwarae Foal-
wrr (EILY TG, swhrich hai been uiferal on sliceraic vran

di & wurmiEnst edibvic wige J003, Eighi Il icchen

raris ||ur1:|| (] II“' BINIEET CNgW TR,

et Badterl Sdsahd dasin bl Aleddns, daibd favties dne' Sra' Fofumer
P s T SRy frem doacd i perruee o Parrar Wiiee o e S

il ld rafel i e F ol o Famlegi

17

_-'I_.-_|uj|,h CAPEFICICEY WETT alen sharpl dimgrihe wadh loal
vourhi man I"F-h wchonl scudemis waihs vecaiacsal Fgnrs-
[isEss BN [TRATING h-:.l-.'.-;l. Chratane Francins aned afisd
Kokomnak. workod ai the Lai Lo Mahcs |.||:-|-r1||.-|:.
Chiarine was an aniemn feoim Geils bhe. s Lyen, MA
Carant., 2 seeaor ot ferwick Acsdemy in BH, earned ool
lrpr ereelit fow b cxpericnce. Soplsmarian in Aralepy (R0
1373 i a varuhle cialdi conifie devek .5'“] irad sl o

rindraitinnad siudess Inieiceed = '.'l!"!h:lllll.: i Incened

CL[ETICTRT 11 I:"I:Il\.rEl' In sdellition, several doeen wanh
"ot wer” an the Car Cove Marine Laboramay as rhey
lesmed ahasn marine bandogy by doing “maring bickegy
a5 paan ol soveral |||.|_.|,E||.'|.|u|||.|.||'.,'.| FUITHTET i,

g wte’ dndewin RTEREY F Sentrass e Lo 8o
[ TRETI T sderes ek wone bk Pl e e Ui @ me Mlia

L ]

In summer 2007 ai ll.l.'li.“ll'jl" lll'l'ﬂ'l'lllill'jl' et
addeds this summer realized installation of an

acoess ramp, Collaiedy, the new Ll assd mamp grearhy
facilirare producion of el dans groem ar the Lo
Cowe Narine Laboswrory .'“-::_'-|:-:| 4 mmillioe clams W
spnamaitl amd sereledd chis year

P e i) awd gy Eabrraal regeyras e T T i R Y |

o ek T dey ! el il Ayt el By i BT ik ad! P e (i

rrem il Vi 701 e 15



Student Perspectiva by Dana Monisita

| begin my enlloge comeer in b fafl of 20005 25 an Eri-
muunened| Sehmer IMajor an it Ulniiveriry of Vi
1. et ".lll:l:l'. iny cdwigimiial crpecisminns snd nods
wricm b rralieed and cur-nl-smmir ruices hasd slymockeensd
”"llllF miy |-||;'J1.||||u.n- iE | -dlrl.l-d-rd ] u."l.l.- s =
ol aid befe LM

| wpnrboead Fuall-qime defercing prisa. | didn' wanm o do
thidt s dhe pei ol my [, s 1 eamesd laking @ enlliogin
aruuad wrvy homayreen of wenchan. Knoweng tha § bud
&1 BT i1 i |l-4l-|:.|. i b Toiend of ming, wha
v alur a2 vivalens s Salerm Saag O 1, |.||p;1'.r.|,.|] thuir |
e wua vy bindogy peogram an S5 Adier o gk bk,
| I|h|lm]|:|l|.|:. kv iluai | wadiied v o here. | complomd
iy appicatinn that day and began raking clser in tha
fall o JOEET

Do @ cama W e R

My ke srmcwmicr = Sakioen Seang was Fap Bferenn thas iy
R[N LNl |‘|||:"-|'||.||5]'| i o i 3 Joiw wocks oo
sl jusd e bepe hite, 0 derwr thas | had maals she mgha
Secidon, Wikl malbor clinee, Gendly amd socomd
professnn, | loisked forwand s geiving up ooy meaming
anel poeny 0 clase. Dharing my srconad someser, 1 decsdad
o she Fih Diology, mughe by e, foe gt the Cay Cowe

Marine Lalwsrarsay. Alied 5 fow weehs, D |oe offeisl e
o wmrrruner b ai ghe Loy, which I aally scxepind

'I:'mhn'; at thee Lah bia il‘l"l‘llj-l.'l.l el uable basbioen e

pErEenee. | pEssed mnre I:null-lr.:l_p.'alm mnring biaslngy
anid mpuacedrune than 1 oould imide @ dasmom. A de
lah, | semssinr wster qpaality, can for Bk end wh waicr
|IIE‘|__F_H.M' Jth_' anil smmsir in o oul niee ol sash-shal | clams
I nhe Sk | |'|-:|r- Frasifan Fllr-lhlz-l"'lﬂll-ll"...-u clirseri at
wrwrral lncacioem in Bosyon Habor, The work dias | daw
Ca Cawe BT T v evdiad a6 Rimhes Y AR o
nuarine budogy widkieg sl enbason, my celdloge cupen

crae and gives mer th opprreamiy o pEmsiively impac

il vusistil ecoeFRiit.

Cat Cove Alummni

Cat Cove Alumai repari good nows Jamic Coffram
(24K} refocasesd from: Yermesn oo the Lpper Penineala
il Slicdmgini, aidl ErerAT naliinmide in 2 Ederal Rich-

ere Mee Taylor (3T ..|r|||||.;|.'.| hcr duret woaw g
M. S mudena an Beowa SoinBsaiein |.'r"1l.-ll-|I!r|I|"-l|I'-\L|l
it repria b firai e v potdacadem 6 = pro

Magi Logid {HHIT] m pumuing 2 M. 5, a0 she Usivorsing
ool Wil Fsland, secewving hinancial seppaoin s 8 Teaching
Niaiieani. Veranica Wade 12008} wrrire us from Al

whore shy gmad nrhay S50 alumni spenohe summer waork

liig i thie biiah whesic they cheosiscind liveamn, 5 Boid of
M eleprhanin and o reeeni evpand Rill; sl in o weck!

M Ll (B b 07 oesirmin Frifier S Bok aprs i dli

18



A TG thank you 1o our summer crew, wiiboun wheose
itimliger ™EMAL k! b wmalde o funcion & ohe
caguary pralived oveer the lisr hall decade.

ey b

N AL e 0 o (- [ Lo, Ll falomry Fohadny §
bt Wi, Vit (armen "I.l.-‘.l-l:rn-. i v P, Jl b, ks
Vormrammend e id! Y po e’ o | o sl

PMredowional concriburions ik many foemi induding publicatiess, profmaional sand sechnica [T M
Phiring vhee 007 1008 asdermnic yras nearly o dusen prosnsations were msde by Laboistony ponsoesd
b hivie varesd andienoen. Heoem puhlicaresss and fopeain it dude:

Pwen, | B Bl Pliasa intedesdl, ol (5 Lomws, 307 Ty
vhe i Ll L s clhee o lsbiae | o |I1l w.gll

E5 T i N R (]

Rt | B W Badts, W W, B W llng, { | llgeserd |h WM
r‘-| ol (el 357 .'l.r.lp..h.r\.-'n.lﬂl.-'l.\jli.-p.l.. Fojres
JEIT . blavadarii !uall.n.r-.rrn .-'F,-ﬁ' o b e
FL-D00T, Lbnvremiy sl Slarvesl, i olge Pk, 31 1 1pp

Wikmivi. 0, | Rt |.IJ|. Hanis T rl._.,.._,.,...-_...,.,.
fimer A by Pl SEAE. Pl goss b D01 S0 L v
o bl I.H.-Fr-L i e

Fostvman, 45 Flosda 13 Erdagr 78R Fodveaiet Sojuas asas
ey b Ibeoribrn. Ry Pabdargies Mo |0 2000 | israroe of
blavlew] 8ol Pak '

Pty 1. 12 "I"—l 1 Wl el e l'.l.-l.lll- "1-
st b b  NMAU Pl ses P Tl 5 L ety wil
ki -\._I.I.*. Pk LR

Il o | Peaimi mml 10 Woledin M08 oo clinas bravim b
it PeEtheis MESD Polde e e (00 0 Lyt ol Bl bl

Ul Puk. 7

|'I-r-. ki IE Famirver wod & Werwm B 4 .—.|r|u].n.ll||.
s Bty ol W] | showy | i W powren gl Sk
Faibags. FT1d ) vl

Uamakei, T, 1 A, B, Basaly, i Bekeii. W P, | Bapee wsll B

R R LT BT g Ppe g e o LV T Y
Bk, FYidi G TR]

Bwiras JE 42 Ko Flawsam i wlows el Spunbwn e md o
bty Pakapy o7 i85 =0

Calendar
5 Dhecemnber JO0E  Martheaii -'|-.||-||.l|||||r|.'|' cilerence and | LfHmiE, Malamal. N

toomiact Dhama Mo, ilana. micrsei® e bne edei, 207 -50%=3 1 4 ..-,'.-,'l.-.__|h|r||:..:_||.|_"_|"_"_|||||_||-__|_|r|_|.

X325 Febroary 3009, 29* Kiilfosd Shellfish Seminar Menikin, CT. {contacs Walte

thogmbwaki, walierblogmlawskd®noaa gov, 20388 3-6535; mi,nefec. noas grrvlseminarworkshop)

WHNLALL Ploms s |-|.“||]-|] lry ot h:"'"h.F-'lﬂ ""Il"l.l barmns -1I|l-.-||1h- amitin, lamaiwel @ jla i Dy hlii i I.l.I-Il U R |1,I.||||.| Iy
bdern S Ul T i o vt Lidwwisiory phrpnseally brbakes o % 500 i Labsmrmmery and o 0 scie, aalad jrmd. bmaahi Pl Poa ety
irdomrym b gy wpaalan sl b NI giel Sdyrn s Cidlege s o be bl e o Sowadomar madesg b it

Loy "'1F"'I'l II"—|II"'I'- m R R e e .LI- "III'IIIFI';-IIII'I' ||||. [T |'|u:: TR ey o mJ_.q.._u. TR T LT

wrm koo b des Lijmnabun

19



'] (=] EII:I-II-I:IEIEII:ID
AT l;n pe e

+
g
g

@0
B-
i
T
1]
40
| =
{m)
2

: ] ata/SI0. NOBAA| U.S Navy, NGA, GEB ' o
Map 4. ThIS map shows the location of the Great Bay Aquaculture marine finfish
hatchery. The facility is located on the grounds of the Public Service Company of New
Hampshire electric generating plant. Water for both facilities is taken from the
Piscataqua River.
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STATE, FEDERAL AND CONSTITUENT PROGRAMS OFFICE
TRAVEL REPORT

NAME: David Alves PROGRAM: State & Federal Constituent Programs Office

AUTHORIZATION #: STATE: New Hampshire DATE: 3/24/09

PURPOSE: Site visit

PROJECTS AND AREAS: Ongoing coordination effort

AWARD #: N/A

AWARDEE: N/A

PROJECT: Great Bay Aquaculture hatchery

PERSONS CONTACTED: George Nardi

ACCOMPLISHMENTS:

On March 24™ | visited the Great bay Aquaculture facility in Portsmouth N.H. The
facility is located on a Public Service Company of New Hampshire (PSCNH) generation
facility in Newington, New Hampshire. The facility was established in 1995 in an
unused storage warehouse on the power company facility site.

Great Bay Aquaculture (GBA) produces summer flounder (paralichthys dentatus), cod
(Gadus morhua), Black Sea Bass (Centropristis striata) and cobia (Rachycentron
canadum). In the beginning the company was focus on land based culture and grow out
of marine species. The lack of existing infrastructure, customers, led to a refocusing on
sea based culture. Currently the company is self supporting without grant monies. It is
interesting to note that as a result of the lack of existing aquaculture enterprises in the US
95% of all current production from the facility is exported.
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Illustration 1: the Great Bay Aquaculture facility on PSCNH power company land. The
office and a major portion of the hatchery is located in the building on the right. The
greenhouse was utilized for a NOAA funded research project on using marine algae to
filter effluent and then be made into marine fish feed. The building on the left houses the
broodstock holding and conditioning systems. All systems are recirculating systems
where the water is filtered and reused.

Illustration 2: summer flounder (Paralchthys detatus) adults in a holding tank.
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Illustration 3: summer flounder juveniles. These fish will be exported to Israel in the next
few weeks.

Illustration 4: Cod (Gadus morhua) broodstock in a temperature and photoperiod
controlled holding tank. The fish spawn freely once conditioned, fertilized eggs are
captured in an egg catching device hung off the side of the tank.
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Illustration 5: Cod (Gadus morhua) broodsock are used to humans d uon seeing any
come up to look for food. These fish had just spawned in the preceding week.

“

Illustration 6: Cod (Gadus morhua) larvae. Cultured in “green water” this tank is full of
very difficult to see cod larvae. The larvae are fed rotifers at this stage. Later they will
be weaned to a manufactured starter diet. These cod will be in the hatchery for 6-10
months and then in a net pen for two years before harvest.
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Illustration 7: Black Sea Bass (Centropristis striata) juveniles. These fish are destined
for a research project at UNH. The fish are being held in relatively cool water for them.

Illustration 8: Black Sea Bass (Centropristis strita) juveniles move about after feed is
offered.
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Illustration 9: These Black Sea Bass (Centropristis striata) juveniles are a larger cohort
from the same spawn as those shown in illustration 7 & 8.

Illustration 10: the facility has a lab that is capable of performing the required testing and
counting encountered in operating a marine fish hatchery.
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Illustration 11: these are the rotifer (Brachionus spp.) culture tanks. Rotifers are cultured
as a first feed for larval fishes. Rotifers are cultured using algae and enrichments to
ensure complete nutrition for the larval fish.

ke

Illustration 12: part of the biofiltration system for the culture tanks. The small windows
in the tank marked biochamber show the substrate for the bacteria (Nitrosomonas and
Nitrobacter spp.) which convert ammonia wastes to nitrite and nitrate.

27



i
Illustration 13: the stripper strips gasses (nitrogen, CO2, etc) from the waste stream. A

super saturation of gasses in the culture water would result in gas bubble symptoms in the
larval fishes and reduce the O2 carrying capacity of the water.

T

Illustration 14: drum filters carry out the first step in the filtration process by removing
the solid wastes from the filtration stream. The stream then goes to the biofilter before
going through the gas stripper. The water then goes through UV filtration and oxygen
injection before returning to the fish culture tanks.
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Illustration 15: Liquid oxygen is stored on site to be injected into the culture water.

I sat down with Mr. George Nardi, co-founder of GBA and chief operating officer, for a
wide ranging discussion on the history of GBA, their plans for the future and how the US
can still be competitive in the international fish farming arena. GBA is currently looking
at expansion into cod grow out in Maine to complement their hatchery operations.

The company currently has one net pen operation in the waters of Frenchman Bay near
Sorrento Maine. The effort to expand into harvestable fish production is being carried
out in a judicious manner without the need to raise venture capitol. There is currently an
expansion of this facility under way. The first net pen with cod in it has been in
operation for a year. Thus far the local communities have been supportive of the venture.
The Maine Department of Marine Fisheries has been satisfied thus far with the operation
of a cod grow out facility and is supportive of the industry as long as it is conducted on a
sustainable basis. A local company in the region, Ocean Farm Technologies makers of
the Aquapod, will be providing a small cage for the facility to test with in their grid. This
type of submersible cage is suitable for off shore aquaculture. This addition will benefit
the cage company, they will have a cage in use near by their company, and GBA will
benefit by gaining experience with this type of equipment.

The issues currently under consideration are diseases and site availability. Site
availability is always an issue in the crowed inshore waters of the northeast United States.
However as the wild capture fishing industry continues to experience difficulties many
communities and industry participants see aquaculture as a way to keep existing working
waterfronts active in support of the communities they are located in.

29



Disease issues are always a concern in culture operations. The fish leaving the hatchery’s
controlled environment are healthy. The introduction of these fish to the open
environment allows the transfer of disease from the environment to the relatively
crowded conditions of the fish culture operation. There are currently two diseases of
concern: atypical furunculosis and vibriosis, from Listonella anguillarum. There is a
vaccine for this disease and so as long as the fish are vaccinated it should not be an issue.
The second disease of concern is Francisella philomiragia. This is a bacterial disease
that has been seen mostly in southern Norway. The current thinking is that because of
the colder water found in Maine compared to southern Norway it won’t be an issue. It is
less of an issue in the cooler waters of northern Norway which have a temperature regime
similar to Maine’s. However the fish being cultured are being closely monitored for
these diseases and others know to occur in fish. Currently there a project proposed to
catalog the possible diseases found in the environment that might affect cod culture.

Currently the large pharmaceutical companies do not see cod as a large enough market to
invest research into. Currently there is about 14,000 MT of cod harvested a year in
Norway, with small amounts being cultured in the remainder of the world.

The second project GBA has underway is a joint project with the State of Maine, private
capitol and the fishing industry to keep fishing industry participants gainfully employed,
making a living from the sea and to keep the working waterfront vibrant and sustainable
in the fish business by raising cod. The plan is to have an existing pen site near Cutler
Maine operate as a farming (business incubation) facility to assist existing fishermen to
make the transition to aquaculture. The fishermen will have to make an investment of
time and capitol in order to participate in this project. There will be four participants at
any one time. GBA has a number of interested parties and believes the first participants
are ready to proceed in the process, which includes an application process, as one must be
financially qualified. The project is in the initial stages.

One thing that that was strongly suggested would help the move to aquaculture in federal
waters was a commercial size demonstration project. This would have to be a
commercial operation, not a research project. As the permitting environment currently
stands no entrepreneur would ever embark on a totally unknown process with unsure
results at an unknown cost. Again the emphasis is on commercial scale not a research
scale facility. A major product of this type of project would be to delineate the
permitting process and to familiarize the federal agencies with the process thus charting
the course for future private enterprises to follow.

The work on cod genetics is also an important component of the overall effort. In
Norway they are already breeding a third generation fish resulting from selective
breeding. The indication is that cod has a high heritability index for growth and there is
hope that disease resistance is also amenable to selective breeding. The company
believes there is still time to keep up with the rest of the world when it comes to cod
culture, although the investment into cod other countries are making will soon leave the
US too far behind if there is not a reasonable amount of investment in the US.
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The economy is affecting GBA in many ways. They had opened a hatchery in the
Dominican Republic to supply the farms culturing cobia in the western Caribbean Sea.
The hatchery is currently mothballed as there is a shakeout of fish farms in the area as a
result of the economic slowdown. Currently GBA is focusing on cod, but there is still a
critical knowledge base in the company on summer flounder, cobia and black sea bass.

All-in-all the management of GBA is innovative and forward thinking. It is an enormous
testament to their perseverance in the face of adversity that the company has survived so

long under the permitting and investment climate that permeates the aquaculture industry
in the US. If GBA had been located in almost any other country in the world it would be
a highly valued addition to the local industry and the company’s investors.
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Map 5. ThIS map shows the locations in New Jersey that were visited. Point #1 is Toms
River, the location of the county extension office. Point #2 is Abescon, where meetings
took place. Point #3 is Bivalve, where the Rutgers Haskin Laboratory is located. Point
#4 is the site of the Rutgers Cape Shore Laboratory. Point #5 is the site of the Rutgers
Multispecies Aquaculture Demonstration Facility. Points # 6 & 7 are in Cape May.

32



STATE, FEDERAL AND CONSTITUENT PROGRAMS OFFICE
TRAVEL REPORT

NAME: David Alves PROGRAM: State & Federal Constituent Programs Office

AUTHORIZATION #: STATE: New Jersey DATE: 4/15/09-4/17/09

PURPOSE: Site visit

PROJECTS AND AREAS: Ongoing coordination effort

AWARD #: N/A

AWARDEE: N/A

PROJECT: Various aquaculture sites in New Jersey

PERSONS CONTACTED: Various, hosted by Gef Flimlin, Rutgers Univ.

ACCOMPLISHMENTS:

As part of my continuing process to become familiar with the aquaculture industry in the
Northeast Region, | recently visited New Jersey to learn the extent of the aquaculture
industry in the state and to meet with some of the industry participants. | was fortunate to
have a knowledgeable contact in the state, Mr. Gef Flimlin of the Rutgers University,
who is an assistant Professor at Rutgers and the aquaculture and fisheries extension agent
in Ocean Country. Mr. Flimlin’s office is in Tom’s River. On Wednesday, April 15" |
drove to Tom’s River. Almost immediately we drove down the coast to a meeting to
discuss an experiment being planned. The experiment was being designed to answer the
question of how clam culture affected SAV, specifically eelgrass restoration and
regeneration. At this meeting was Dr. Paul Bologna of Montclair University, Dr. John
Krauter of Rutgers Haskin Shellfish laboratory, some local shellfish growers who were
participating in the experiment, and a representative from N. J. Congressman John
Adler’s staff. | observed the meeting. Generally there seems to be a real interest in
addressing environmental concerns of shellfish aquaculture via scientific enquiry. The
congressional representative also expressed support for aquaculture. He related that the
congressman was surprised to learn about the industry and as he learned about it he was
supportive and willing to help.

After this meeting Gef and | had a wide ranging discussion about the state of the
aquaculture industry in New Jersey over dinner. One aspect of the industry that is
notable is the participation by commercial wild harvesters in the industry. It was
explained that as the natural resource declined there was a number of wild harvesters who
realized that the future lay in the culture of shellfish. Thus today there is not the almost
traditional conflict between the wild harvesters and the aquaculture industry seen in many
other areas.
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There is also an interesting geographical division of shellfish species grown. Currently
shellfish are the only species being cultured in marine waters in the state. In Barnegat
Bay the aquaculture industry is comprised of clam culture where in Delaware Bay the
industry is comprised of oyster culture. One of the interesting projects Gef has underway
is an oyster and clam restoration efforts and in Barnegat Bay that include a great deal of
public participation and education.

The industry in New Jersey does have wide ranging support from some parts of the
public, fishing industry and universities. There are also impediments to the industries
development. The regional Army Corps office in Philadelphia seems to be not very
supportive of aquaculture, as does the state fisheries agency. This might be the usual
griping, but it did seem to have some basis since | heard the same issue from a number of
people over the span of the site visit.

Later that evening | attended a meeting of the state leasing committee. This committee is
comprised of participants in the aquaculture industry, including wild harvesters, county
representatives to the state shellfish committee, academic advisors and the extension
service. The state is in the process of developing Aquaculture Development Zones
(ADZ) and this committee was set up to address issues arising from this effort. One issue
was the non-participation by the NJ fisheries regulators. There was comments on how
this committee is working in good faith to hammer out these issues to the participants
satisfaction and that after the process the state fisheries management regulatory authority
would want to either scupper the process as they didn’t participate or change the
agreements arrived at with out participating. When the meeting broke up at 8:30 the
participants seemed to be satisfied progress had been made.

The next morning | met with Gef for a breakfast meeting where we discussed the
laboratory’s we were planning to visit that day. Then we drove to the Haskin Shellfish
Research Laboratory in Bivalve N.J. This lab has been in existence more than 100 years.
At the lab I met with Dr. John Krauter and Mr. Walt Canozier. We had a discussion
pertaining to the status of shellfish culture in Delaware Bay, some history of aquaculture
in the area and the history of the lab. 1 was then shown about the lab by Dr. Krauter. The
lab has the capability to perform all aspects of shellfish research including genetics,
molecular biology and field trials. The gentlemen also asked me about National Marine
Fisheries Service interest in aquaculture and what future initiatives might come up. |
mentioned the disaster relief projects for the blue crab fishery it was commented on that
there has been a collapse of the clam fishery in Barnegat Bay and why didn’t the clams
fishery get some much needed relief.
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Picture 2, from left to right, Dr. John Krauter, Mr. Walt Canozier and Mr. Gef Flimlin.
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Plcture 3 there is a Iong hlstory of sheIIflsh culture and harvestmg-ln the areai The
industry is much reduced form the past, as recently as the 1960’s the area had a strong
shellfish industry.

Plcfure 4, just a smalllexample of the mountalns of sheIIs in the area.
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Picture 5, some of the remaining fleet of oyster harvesting boats in Bivalve.
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Plcture 7 some of the boats are gettlng qmte oId but are still actlve in the flshery

From the Haskin lab Gef and I then drove to the Haskin Lab Cape Shore Facility. Here
we met with Dr. Greg Debrosse who runs the facility. He gave me a tour of the facility
and a run down of the research conducted here. Dr. Debrosse’s research concentrates on
genetics. His facility has the capability of holding oysters in quarantine. He has
conducted work on non-native species in this lab. He also produces American oyster
seed for research and restoration purposes. This facility is on Delaware Bay on a large
tidal flat. The flat is extensive and the seawater systems in use have to shut down during
low tides. There a number of large sea water storage tanks to get this hatchery and
research facility through these periods when they cannot pump water into the systems.
The facility is quite isolated. There is also a dormitory to house summer students and
researchers.

38



RUTGERS

N. J. Agricultural
Experiment Station

Institute of
Marine & Coastal
Sciences

Haskin Shellfish
Research Laboratory

Cape Shore Facility

Picture 8, the entrance of the Haskin Lab Cape Shore Facility. This facility is quite out of
the way down a long unimproved dirt road that the entrance to is tucked behind a trailer
park.

Picture 9, the hatchery at the Haskin Cape Shore facility.
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Picture 10, the hatchery in the Cape Shore facility.
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Picture 11, the Cape Shore facility storage tanks for sea water. The facility has limited
seawater availability during low tide. These tanks are used to store water for use during
low tide. The further tank is an old wooden tank.
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Picture 12, Dr. Greg DeBosse an

of the containment systems with a large storage tank in the background.
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Next we drove to the Rutgers Multispecies Aquaculture Demonstration (MAD) facility.
This facility is in the process of being constructed. Located on 50 acres near Cape May.
This facility is designed to a demonstrate production level facility for shellfish and
finfish. This facility will also have the capacity to construct ponds for finfish culture.
This facility is in the final phases of construction during my visit. The building is up,
most of the system plumbing is in, and tanks were being set up. This facility will add
significant capacity to the research capabilities of the Rutgers aquaculture program.
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Picture 15, the intake for the MADF facility. There are two intak
going anaerobic, to clean out the fouling.
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Picture 16, there are two large pumps to supply water to the facility. There is future
capacity to add a third pump.
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Picture 17, there are two large tanks to hold water for the facility. Water is pumped into
the tanks and then fed via gravity to the facility. The third tank, on the right, is insulated
to hold heated water.
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Picture 18, part of the filtration system for incoming water. Large sand filters, for scale

note the garage door in the background, mechanically filter incoming water and are
automatically back flushed to clean the filter media.

Picture 19, pumps in the filtration systems room move water through UV filters and heat
exchangers, before moving the water into the building systems.
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Picture 20, algal production room.

Picture 21, algal culture room where starter stocks are cultured before moving to the algal
production room.
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Picture 22, laboratory for the algal culture technician. A full time job during conditioning
and spat production phases of shellfish culture. Algae are also used to feed prey for
larval fish production.

Picture 23, some tanks are already in use. These tanks are holding shellfish.
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Picture 24, not a very good photo, but gives a sense of the scale of the MAD facility.

Picture 25, down wellers for shellfish production. There is screening at the bottom of the
tank, the juvenile shellfish will be in this tank, water will flow through the pipe on the
right down through the shellfish. There is an outer in the outer tank that sets the water
level.
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Picture 26, showing another view of the shellfish downwellers. The outer tanks have
water in them at the same level as the down weller tank.

Picture 27, it is had to get a sense of the size of the MADF facility from these photos.
Note the distance to the garage door in the background, these are industrial size doors,
much larger than your garage door at home.
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Picture 28, this pad is just outside the building, is designed to hold tank for finfish
culture. The stacks of gear in the background are oyster culture cages for a longline
operation.
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Picture 29, the large MADF facility is almost totally blocked by long line oyster gear.
All of this gear is being stored for a local oyster farmer.
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After touring the MADF facility we next went to Cape May NJ. Here we visited a local
oyster farmer who is also working for a major wild harvest fishing company. Not only
was this man active in the fishing and aquaculture industry, but also active in offshore
energy proposals. He saw a possibility of combining offshore energy with aquaculture.
The area is developed with a thriving tourist industry and a large fishing industry. The
previous few days had been unsuitable for fishing, thus the fleet was in. The fishing
fleet looked to comprise mostly small, 50-150 foot, inshore fishing boats.
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Picture 31, the fishing fleet in Cape May
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Picture 32, an interesting educational poster in Cape May.

After Cape May we returned to Absecon for a dinner meeting. The next day | finished up
some office work and drove home. The trip was a valuable learning tool for this office.
New Jersey has some significant capacity in facilities and personal for aquaculture
production and research. | had known about some of the researchers through interactions
at national and regional meetings, and they are top notch. What I learned was there is
also a strong cadre of local fishermen and aquaculturist that you don’t get to meet at the
national and regional meetings. These people are driving an aquaculture industry, thus
producing jobs and a nutritional product for local consumption, in the face of opposition
and indifference from state and national regulatory agencies. In addition to a group of
talented, resourceful and driven people, to grow an industry you also need significant
infrastructure. The scale of the facilities and the research being conducted at these
facilities was impressive. If given the support, from national and state regulatory
agencies, that any industry needs to prosper, the aquaculture industry in New Jersey
would grow exponentially. This office looks forward to working with the talented and
hard working people of New Jersey in an effort to allow sustainable aquaculture to grow
in the region.
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Map 6. This map shows the location of the NMFS NFSC Laboratory in Milford,
Connecticut.
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STATE, FEDERAL AND CONSTITUENT PROGRAMS OFFICE
TRAVEL REPORT

NAME: David Alves PROGRAM: State & Federal Constituent Programs Office

AUTHORIZATION #: STATE: Connecticut DATE: May 15, 2009

PURPOSE: Site visit

PROJECTS AND AREAS: Ongoing State Federal coordination effort

AWARD #: N/A

AWARDEE: N/A

PROJECT: Milford Laboratory, NEFSC

PERSONS CONTACTED: C. Brown, G. Wikfors, R. Goldberg and D. Carey

As part of my continuing process to become familiar with the aquaculture industry in the
Northeast Region, | recently visited the Milford laboratory of the NMFS Northeast
Fisheries Science Center. | arrived at in the morning and had a meeting with Dr. Chris
Brown, the laboratory director. We discussed the projects the laboratory has underway.
The Milford Laboratory is conducting an impressive amount of cutting edge research,
both lab based and field based experiments.

The Milford laboratory has been in existence since 1931. You can read a brief history of
the laboratory at: http://www.mi.nmfs.gov/history.html. The laboratory has been
instrumental in developing modern culture methodology for shellfish.

Our discussion ranged from these experiments and the quality of the personnel
conducting them to collaborations the laboratory has underway with other researchers
around the world. There are connections with researchers in Asia, including China and
the Philippines, Europe, including researchers in France and Britain.

Later I met with lab personal from the Biotechnology branch of the laboratory. Dr. Gary
Wikfors introduced me to the group and each member gave me a brief update on their
research. The research underway in this section is directed at commercially important
species of shellfish. “The Branch applies the disciplines of microbiology, immunology,
genetics, pathology, and algal nutrition to define and improve the health, survival, and
growth of selected marine species, both in an aquaculture setting and in nature.”

During the meeting with the laboratory | also discussed the position of aquaculture point-

of-contact in the Northeast Region. After this Dr. Wikfors gave me a tour of the
facilities.
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Picture 1. The small garage in the middle of the picture was the first building on the site.
The land and building were donated by local oyster farmers to get the laboratory started.
The building was originally across the harbor and was moved to its present location by
the same local oyster growers who donated the land. There are hopes of turning this
original building into a small museum.

I.|
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Picture 2. The brick building in this picture was the first laboratory building build by the
government. It was built in the late 1930’s. The small house to the right was the
director’s house. Presently it houses personal from the NER habitat office.

54



;' ll i

ol e R Ul
| S =en =

ql .; o ;

j L. o

B

.:%Vl

Picture 3. Dr. Wikfors is an internationally recognized expert on algae and their use in
shellfish culture. The laboratory keeps a reference collection of important algal cultures.
They have hundreds of cultures and are receiving and evaluating species constantly.
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Picture 4. In addition to maintaining the collection of algae, the section also supplies
starter cultures to commercial hatcheries. The lab also supplies larger quantities of algae
to other research programs within the Milford Laboratory.
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3, are contained in a climate controlled room.

After touring the algal cultures and the batch culture facilities, Dr. Wikfors continued the
tour of the remaining labs in the main laboratory. They included areas conducting
genetics research, finfish culture, black sea bass (Centropristis striata) and scup
(Stenotomus chrysops), physiology and other interesting areas of research.

L S ), ‘ &
Picture 6. These computer-controlled containers are used for shellfish feeding
experiments. The laboratory has personnel who built these containers. Like any good lab

the folks at Milford are able to construct the specialized apparatus necessary.
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Picture 7. These standard salmonid hatching trays, commercially available, are being
used to hold bay scallops (Argopecten irradians). The laboratory has the capacity to
supply chilled, heated and ambient sea water through out the building.

Later Dr. Wikfors handed me off to Mr. Ron Goldberg who is the chief of the Culture
Systems and Habitat Evaluation Branch. Mr. Goldberg’s section is responsible for
“developing technology for culturing commercially and recreational important species
amenable to aquaculture, improving hatchery culture techniques, enhancing growth of
valued species, evaluating the habitat requirements of species to be used in potential
enhancement programs, and conducting research in the reproductive biology, culture, and
growth of cultured species.” | was given a tour of the remaining facilities and an update
on the field research being conducted.
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Picture 8. These tanks have flow of ambient water through them during the summer.
They are used for large scale experiments. The greenhouse in the background was used
for an algal culture experiment in the past and will be used again.

Picture 9. These large tanks have ambient water flow through them for larger scale
experiments. Animals are held over winter as these tanks are in doors.
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This Branch has some interesting experiments on the effects of shellfish culture on the
benthos. The experiment is designed to look into the sediment chemistry before, during
and after dredging to harvest the crop. Mr. Goldberg gave me a tour of the original office
of Dr. Loosanoff, the research ship RV Loosanoff, and a tour of the culture raceways
seen in pictures 8 & 9. Next was a pleasant lunch out on the picnic tables in the company
of Dr. Brown, Wikfors and Goldberg. During lunch we continued our discussion of the
laboratory, NMFS and aquaculture.

Next | walked over to the Connecticut Department of Agriculture, Bureau of Aquaculture
offices, located on the same campus, where I had an informative meeting with Mr. David
Carey, the Connecticut Aquaculture Coordinator. Mr. Carey and | discussed aquaculture
in Connecticut, NMFS and interactions between the two. It was an informative meeting
and | learned much about how shellfish aquaculture is conducted in Connecticut. The
largest difference from my previous experience was a reliance on wild seed. The seed is
harvested from wild beds managed by the state and then transplanted on private leases.
Connecticut has a large shellfish industry. The industry was largely concentrated on
oyster culture until a few years ago when the industry was hit by oyster diseases. The
industry then concentrated on clam culture. Currently oyster culture has been making a
come back, but it has yet to equal its peak of $70 million it reached a decade ago.

All in all it was an interesting visit to both the NMFS laboratory and the Connecticut
Bureau of Aquaculture. The NMFS laboratory is a valuable addition to the aquaculture
expertise and experience in the agency. It is certainly a resource to be made use of and
this office plans to do so when necessary in the future. The Connecticut Aquaculture
Coordinator serves Connecticut well in his job and has a wide range of knowledge on the
Connecticut aquaculture industry.
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Map 7. This map shows the locations visited in Maine. Point #1 is the University of
Maine in Orono. Point #2 is the University of Maine and the USDA facility in Franklin.
Point #3 is Sorrento, Maine, site of a cod farm. Point #4 is Ellsworth, Maine. Point #5 is
Pretty Marsh on Mount Desert, site of a mussel farm. Point #6 is Damariscotta, Maine.
Point #7 is the University of Maine Darling Marine Center. Point # 8 is Portland, Maine.
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STATE, FEDERAL AND CONSTITUENT PROGRAMS OFFICE
TRAVEL REPORT

NAME: David Alves PROGRAM: State & Federal Constituent Programs Office

AUTHORIZATION #: STATE: Maine DATE: 6/8/09-6/11/09

PURPOSE: Site visit

PROJECTS AND AREAS: Ongoing coordination effort

AWARD #: N/A

AWARDEE: N/A

PROJECT: Maine Aquaculture; academia, industry, and others

PERSONS CONTACTED: Many

ACCOMPLISHMENTS:

On June 6™, 1 picked up Gene Kim, NOAA national Sea Grant Program, Aquaculture
Specialist, and Jess Beck, NOAA NMFS Southeast Region Aquaculture Coordinator, in
Boston and we began a 4 day site visit to Maine. We started early, 6 am, and drove to
Gloucester where we picked up a government car, and then drove to the University of
Maine Darling Marine Research Center in Damariscotta Maine. We arrived and were
greeted by Dana Morse, a Maine Sea Grant extension specialist for aquaculture and
fisheries. Dana would be out host for the next 4 days. Once we settled in a bit we met
with the Darling Center Director, Kevin Eckelbarger; the Dean of the School of Marine
Sciences, Pete Jumars; Marcy Nelson, Maine Department of Marine Resources and
Sebastian Belle, Maine Aquaculture Association.

Dr. Eckelbarger discussed the Darling Center’s mission and how the center was in a
rebuilding phase. The center had been rebuilding the infrastructure for the past few years
and was now recruiting faculty and grants to utilize the new facilities. There was
discussion on how the Center and faculty had been instrumental in the past in advancing
shellfish aquaculture, with many breakthroughs taking place there in the past. There was
hope that this level of research and innovation would again be possible in the near future.

Dr. Jumars discussed the School of Marine Sciences. The school was a fairly recent
construct and had at first drawn its faculty from existing schools in the University of
Maine. Since then there has been a concerted effort to bring coherence to this disparate
group. Dr. Jumars expressed confidence that the School, despite the fact it had no
physical presence, had indeed coalesced into a coherent body. They were currently
recruiting faculty and had plans for continued development. Aquaculture is an important
part of the schools mission and it was supported by the state, university and the school.
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There was discussion of NOAA'’s role in aquaculture development, as well as questions
about our individual roles in the agency. Next, Dana, Marcy, Sebastian, Jess, Gene and |
walked down to the dock for a tour of the aquaculture sites in the Damariscotta River.

The Darling Center has played a critical role in developing shellfish aquaculture on the
Damariscotta River in the 1970’s through the 1990’s. There was one particular
researcher at the center, Dr. Herb Hidu, who was instrumental in the center being a center
of excellence in shellfish research. His efforts led to many of the farms on the river being
founded by his graduate students. Since then there has been a number of new farms
founded.

Picture 1. The University of Maine Darling Marine Center from the Damariscotta River.

As we motored up the river there was discussion of the issues. Jess Beck and Marcy
Nelson discussed the permitting process in Maine. Ms. Nelson is the lead person for pre-
permitting surveys in the state for all aquaculture applications. Gene Kim was discussing
aquaculture in Maine with Sebastian Belle, and | was discussing the situation on the river
with Dana. The first farm we visited was an oyster farm, Muscongus Bay Aquaculture.
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Picture 2. Marcy Nelson and Jess Beck discuss permitting as we motor up the
Damariscotta River. The Darling Center dock is in the background.
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Picture 3. Gene Kim and Sebastian Belle discuss aquture on the Damariscotta River.
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As we tied up we introduced ourselves and were introduced to the manager Julie Adams.
She went over the operations of the farm with us; seed was taken from the hatchery and
then put in floating bags. The resulting seed, about an inch in size, was then planted on
the bottom to mature. The day we were there they were harvesting oysters for market.
They had one boat towing a dredge which harvester the oysters from the bottom. These
were then brought to the floats, dumped, washed, sorted, marketable oysters were
prepared for transport, and the rest are returned to the water for continued growth.

ulture farm

Picture 4. We approach the Woring Itfrm of the Muscongus Bay Aquac

on the Damariscotta River.

We discussed the farming process used on this farm, we asked the manager about what
issues were important to continued profitable operation, and we explained who we were
and why we were visiting. We were fortunate that it was a beautiful day, as it turned out
it was the only sunny day of our visit.
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Picture 5. The boat in the background was dredging up oysters that had been planted
previously to grow to harvest size. The oysters were dumped on the tray, washed and
sorted for market.
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Picture 6. As we continued up the river we passed another oyster farm. This far

utilizes floating plastic mesh bags to hold the oysters.
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After thanking the manager, we continued our tour by motoring up the river and slowly
passing the other farms on the river. On the upper reaches of the river they were all
oyster farms. We then drove down the river to a mussel farm. The farm utilized rafts to
hang the mussels. We did not get too close to the rafts as an osprey had built a nest on
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one of them and we did not want to disturb it as it was incubating eggs. This farm was
near the first farm permitted in Maine, lease number one, permitted in the 1970’s. This
pioneer farm was no longer actively farmed.

Picture 7. Just shore ward of the existing farm is the location of Maine aquaculture lease
#1. The farm is no longer in existence.

Picture 8. A mussel farm ontheamarisctta River which utilizes rafts. The osprey nest
is on a raft that is not in the picture.
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We then motored back to the Darling Center Dock, disembarked and we then toured the
shellfish culture facilities. The facility includes a green house for algal culture, a
quarantine facility for bringing in shellfish from other areas, and culture facilities.

SHELLFISH
QUARANTINE
ROOM

Picture 10. This bumper sticker is from a Long Island (New York) oyster gardening
project.

67



Picture 11. Trays of soft shell clams being held for propagation, in the Darling Center
shellfish facility.

Picture 12. A greenhse at the DrI| Center used for algal culture. The cages on the
lefty hold bags for a continuous algal culture system that constantly feeds algae into the
shellfish culture systems.
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After this tour with Dana, we went into the town of Damariscotta for lunch. At lunch we
were joined by Chris Davis, Maine Aquaculture Innovation Center (MAIC), Diantha
Robinson of the Maine Department of Marine Resources (MDMR) and Mark DesMeules
of the Damariscotta River Association. During lunch we discussed the permitting
process with Ms. Robinson, who is the aquaculture hearings officer for MDMR. The
state has a very comprehensive monitoring program for aquaculture leases, and its leasing
process is quite open and transparent to the public. Dr. Davis gave us some history of the
shellfish industry in the area, and the projects the state funded MAIC have underway.
The discussion with Mr. DesMeules was centered on how the association supported the
shellfish industry but there were concerns about long term impacts from too much of a
good thing. After lunch we Dana Morse, gene Kim, Jess Beck and I, then drove to Orono
Maine where we spent the night.

The next morning we met early and drove to the main campus of the University of
Maine. There we met with Mike Hastings, Director of the Office of Research and
Sponsored Programs; Linda Kling, Professor in the School of Marine Sciences; Mike
Pietrak, PhD candidate and Maine Aquaculture Association; Susan White, Associate
Director of Maine Sea Grant; Anne Lichtenwalner, professor and Veterinarian,
Department of Animal and Veterinary Sciences; Paul Anderson, Professor School of
Marine Sciences and Chris Davis MAIC. Mike Hastings welcomed us, introduced us to
all in attendance and chaired the meeting. The discussion was begun with their asking
what exactly was our agency to be referred to as, NOAA Fisheries or National Marine
Fisheries Service. We explained the differences to the group as best we could. The
discussion then revolved around the work that was being conducted at UMaine in
aquaculture, and what was the input that could be expected from NOAA in this area.

After this meting we walked across campus to tour the Aquaculture Research Center.
Here we were met by Neil Greenberg, the Operations Manager of the center. Here we
also met with Michael Eckardt, Vice President for Research. Dr. Eckardt welcomed us to
the campus and spoke for a few minutes on how the State of Maine and the University
support aquaculture research. He was taking a few minutes between meetings and was
popping in to make sure he touched base with us before we left campus. We then
proceeded to tour the ARC facility with Mr. Greenberg. The facility started out as a
chicken barn, and has been modified over the years. There are plans to replace it with a
larger facility, as this one is being fully utilized. In addition to various aquaculture
systems where research and teaching is carried out, there is also a wave tank and some
teaching labs.
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Picture 13. The Aquaculture Research Center on the University of Maine Orono
Campus. The building began as a chicken rearing building and was converted into an
aquaculture facility in the early 1990’s.

Picture 14. Neil Greenberg, ARC operations manager, discusses the projects underway
in the facility.

70



Picture 15. Rotifer culture for feeding to larval fish. Ms. Jackie Hunter has been
working at the university for 48 years.

Picture 16. Smelt research underway in the ARC.
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Picture 17. A research system currently used for Smelt culture. As an interesting side
note, this system was designed and built by D. Alves in 1994 during his time as an
undergraduate student at UMO.

Picture 18. The ARC also houses a wave tank. This system is used to test a variety of
projects, including aquaculture technology.
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Picture 19. Lobster research is also conducted in the ARC.

Picture 20. Research into lobster disease issues being conducted in the ARC.
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Picture 21. Marine ornamental culture in the ARC. This project is part of the business
incubation mission the University has taken on.

After the tour of the ARC we, Dana, Jess, Gene and 1, then walked to Hitchner Hall
where we met with Anne Lichtenwalner the pathologist in charge of the Maine Aquatic
Animal Health Lab. Dr. Lichtenwalner gave us a tour of the facility, which is spread
through out the building. We discussed disease issues and the research she and her lab
are conducting. Later we walked across campus back to our vehicle, grabbing a
sandwich along the way to eat on the road. We then drove to Franklin Maine were we
toured the Center for Cooperative Aquaculture Research (CCAR).

"MAINE AQUATIC |
ANIMAL HEALTH
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Picture 22. The university has a dedicated Aquatic Animal Health lab located in Hitchner
Hall on the main campus in Orono.
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Picture 23. Dr. Anne Lichtenwalner discussing the projects under way in the Maine
Aquatic Animal health labs.

Nick Brown is the director of the facility. This center was a hive of activity with new
construction and renovation of the facility taking place along with the culture of a number
of marine species, including halibut, cod, and sea urchins. Dr. Brown has been active in
the aquaculture field for years, working in Europe, Canada and now Maine. The CCAR
was purchased by the University of Maine in the late 1990’s. It started out as a salmon
farm, when the company went out of business the university purchased the property.
Since then the facility has expanded greatly, and attracted a new USDA aquaculture
facility adjacent to it. The CCAR includes a business incubator to encourage and support
nascent aquaculture businesses. The center has had support from the state, the university,
local governments and businesses over the years. Dr. Brown sees halibut and cod as the
next two species that are ready for large scale culture, and the center is trying to support
research and businesses that are looking into developing businesses in these areas. The
level of activity and expertise at this facility is impressive. There was activity in all parts
of the facility, from growing mud worms for the bait industry, growing cod for industry,
to researching the culture of halibut and sea urchins. The growth in the capabilities of
this facility was a major attraction to the establishment of a USDA research facility that
was established adjacent in the past few years.
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Center for Cooperative

Aquaculture Research

Picture 24. The CCAR facility in Franklin Maine.

Picture 25. building at the CCAR has fish represented on the building. This is a
halibut.
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Picture 26. Dr. Nick brown stands beside a halibut culture tank. T the right is a portion
of the filter system. All of the tanks are part of a recirculation system.

Picture 27. Dr. Brown discusses halibut culture. These tanks are for the yolk sac stage,
which lasts 5-7 weeks. The larval fish are very sensitive to environmental parameters
during this phase.
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Picture 28. These tanks are in use as a sea worm culture system. The center is notable
for the variety of species of aquatic animals under culture.

Picture 29. The brown spots on the tank wall, right at the water line, are larval sea
urchins. Researchers at the CCAR are conducting restoration experiments.
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Picture 31. Juvenile sea urchins in culture tanks.
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Picture 32. Tenks in this green house held juvenile cod. The fish were being moved
to the Great Bay Aquaculture grow out facility in Sorrento Maine.

Picture 33. Juvenile cod destined for the Great Bay Aquaculture cod farm.
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After the tour of the CCAR facility we walked over to the USDA National Coldwater
Marine Aquaculture Center. This facility concentrates on salmon genetics. Bill Wolters
is the supervisory research geneticist and research leader at this facility. This facility if
fairly new, construction began in 2003. The facility is biosecure with separate salt and
fresh water systems for differing year classes of salmon. All systems are in separate parts
of the facility with each room even having its own HVAC systems to prevent cross
contamination. Dr. Wolters gave us the tour of the facility. One interesting part of the
facility is that all of the feeding is done by robotic feeders that are computer controlled
running on overhead rails. After touring this facility we drove to Ellsworth Maine to
spend the evening.

Picture 34. The entryway to the USDA NCWMAC.
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Picture 35. Dr. Bill Wolters, supervisory research geneticist and research leader,
discusses the centers role in salmon genetics. This is the room with the very small
juvenile fish.

Picture 36. This facility utilizes robot fish feeders. The system is computer controlled.

The next morning we, Dana, Jess, Gene and myself, met with Mike Pietrak and Sally
Malloy and drove to Sorrento Maine to visit Great Bay Aquaculture’s (GBA) cod grow-
out facility. We arrived at the cod farms land based facility, which was the town’s old
fire station. The town donated the use of it to the farm operation. Here we met with
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George Nardi and the farms manager, Clayton Coffin, and employees. We all introduced
ourselves and then George brought us up to date on the farm’s activities. The day before
we had seen juvenile cod being loaded into totes at the CCAR facility. These cod were
being stocked in the GBA offshore net pens. After this introduction we walked through
town to the town dock. Here the farm had a vessel waiting for us. We motored out to the
farm, about a half hour cruise, and then tied up to one of the net pens. Here we discussed
the operations of the farm, including local acceptance and social impact. We watched as
the farm employees used a home made feeder, a modified leaf blower, to feed the fish.
We then motored back to the dock and walked back to the shore side facility. Here Mr.
Nardi showed us pallets of three different feeds they were trying out on the farm. The
feeds were part of an experiment the farm was conducting on fish meal and fish oil
replacement diets. After more discussion of the farm, replacement diets and the like we
drove to pretty marsh on Mount Desert Island to visit a mussel farm.

Picture 37. Great Bay Aquaculture’s facility in Sorrento Maine.

83



Picture 38. We stroll down Main St. during rush hour in Sorrento Maine to get to the
town dock.
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Picture 39. The GBA barge at the town dock. You can tell its low tide. The totes on the
barge are used to transport fish to the pens. The same fish we saw yesterday in the
UMaine CCAR facility the day before.
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Picture 40. The net pens are just a mile or so outside the harbor entrance. That’s a seal
resting on an almost submerged rock just before the rocks in the foreground.

Picture 41. A close up view of the pens. There are six currently in the water, three with
cod in them.
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Here at the town dock we met Eric Swanson, the owner Maine Cultured Mussels Inc, a
suspended long line mussel farm in Blue Hill Bay. As we motored out to his farm we
discussed the issues that concerned him. The largest biological issue during the first few
years of operation was eider ducks. During the winter large flocks of eider ducks would
congregate near the farm and feed on the mussels. He related to us that in a week they
could clean out one suspended long line of all the mussels on it. They would then move
on to his other lines. He has spent a lot of time and money experimenting on ways of
preserving his crop from this predation. He reported that he has the problem solved, for
now. The ducks would leave at the sound of a motor boats approach, he has set out two
old boats on the farm (sort of nautical scare-crows), has set out a buoy with a recording of
motors running (set to play at unpredictable intervals) and this combined with periodic
visits by the farm’s boat has kept the ducks away from his crop. He has had some issues
with littoral landowners, but this has decreased over the years as his farm became
established and the landowners have learned more about his operation.

Picture 42. Mr. Erick Swanson at the helm of the Maine Cultured Mussel Inc. motorized
barge.

Currently he has three sites and is in the process of consolidating them into one. He
operates the farm by his self, and has two employees helping out on the processing side.
The farm was inconspicuous until you were right on top of it. The long lines are 6-10
feet below the surface of the water. He demonstrated for us how he harvests the mussels
and the machinery that allows all this to occur with just one person. As we motored back
into the harbor he stopped at his floating processing facility to show us how it all
operates. Later, we motored by another barge that held equipment and gear for the farm,
including a mussel socking machine, and anchors of his own design for the submerged
long lines.
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Picture 43. Heading out to the long line mussel farm. A typical Maine spring day along
the coast, wet and raw.

Picture 44. We approach the farm. The use of darker buoys lessens the visual impact of
the farm.
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Picture 45. The crane is used to snag the lines and drop them into the star wheels. The
yellow floats are 6-10 feet under water supporting the mussels.

Picture 46. The lines are brought up the conveyor belt, where at the top the mussels are
scrapped off into a tote for further processing.
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Picture 47. The mussel processing facility is on a barge in Pretty Marsh Harbor, Mount
Desert Island, Maine.
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Picture 48. In the mussel processing facility, Mr. Swanson explains the process. (Photo
courtesy of D. Morse.)
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Picture 49. Mr. Swanson cooked pa sampling for us to taste test. They were delicious.

You can’t get them much fresher than this. (Picture courtesy of D. Morse.)
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Picture 50. The mussel socking machine. Small immature mussels are loaded into the
hopper, a line is fed through the bottom, the mussels are fed into the tube, the socking
material is fastened around the mussels and the line. As the mussels grow they migrate
through the biodegradable socking, having fastened themselves on to the rope.
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After this tour we motored back to the dock where we discussed what we had seen, talked
a bit more with Mr. Swanson, then drove back to Ellsworth. At Ellsworth we said good
bye to Dana, Sally and Mike, thanked them for the very informative visit, and Jess, Gene
and | drove to Portland Maine to spend the evening. The next morning we drove to
Boston to let Gene off at the airport, Jess and | drove to NER for the afternoon. Later
that afternoon | drove Jess to the airport and out visit was concluded.

This trip was very informative and showed the breadth of the aquaculture industry in
Maine, and we didn’t even get to far down east Maine to visit the salmon industry. One
thing that stands out is the support from the state and academia that the aquaculture
industry enjoys in Maine. Additionally we were struck by the wide variety of species
either being grown, in the research phase or in the transition phase from research to
commercial culture. The industry enjoys support from a wide variety of citizens in the
state. As the industry matures in Maine there seems to be less conflict, this is resulting
from the education of the industry and citizens. The merging of the aquaculture industry
in Maine with the fishing industry was also striking. There was a real commitment to
keeping rural areas economically viable.
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Map 8. This map shows the sites visited in Rhode Island. Point #1 is Warren Rhode
Island, site of the marine ornamental fish farm. Point #2 is East Greenwich, RI; the RV
Jack Reed is moored there. Point #3 is Roger Williams University. Point #5 is the site of
a shellfish farm and a nearby restaurant both owned by the same person.
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STATE, FEDERAL AND CONSTITUENT PROGRAMS OFFICE
TRAVEL REPORT

NAME: David Alves PROGRAM: State & Federal Constituent Programs Office

AUTHORIZATION #: STATE: Rhode Island DATE: June 22, 2009

PURPOSE: Site visit

PROJECTS AND AREAS: Ongoing coordination effort

AWARD #: N/A

AWARDEE: N/A

PROJECT: Various aquaculture sites in Rhode Island

PERSONS CONTACTED: Various, hosted by David Beutel, RI CRMC

ACCOMPLISHMENTS:

As part of my continuing process to become familiar with the aquaculture industry in the
Northeast Region, Harry Mears and | recently visited Rhode Island to learn the extent of
the aquaculture industry in the state and to meet with some of the industry participants.

We met at 8 am at the RI Coastal Resources Management Council’s research vessel, RV
Jack Reed in East Greenwich RI. The plan was to begin our visit to Rhode Island with a
visit to a submerged long line oyster and mussel farm in the eastern side of Narragansett
Bay. We met Mr. David Beutel, the R1 aquaculture coordinator, Mr. Dan Goulet, the RI
dredging coordinator and the vessel’s captain, and Mr. Bill Silkes, the farms owner, at the
dock. Unfortunately the weather was against us, as it was blowing 25 knots out of the
north northeast, and we abandon the planned visit. Harry was given a tour of the RV
Jack Reed. The vessel is used by the agency to monitor dredging activities, aquaculture
farms and is capable of conducting sonar surveys and being used as a platform for
conducting research with local university professors. We then made backup plans on the
fly and visited Mr. Silkes shellfish distribution facility in North Kingstown.
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Picture 1. The RI CRMC boat the RV Jack Reed. (Photo courtesy of Rl CRMC)

Mr. Silkes’ company, American Mussel harvesters, is a major participant in the shellfish
distribution business. The company imports shellfish from Canada, and buys American
grown and wild harvested shellfish. The company then packages the product for delivery
to restaurants. The company ships 2 semi loads of shellfish daily, one semi load goes to a
Boston distribution center where shellfish is shipped to Boston area restaurants, and then
on to Logan airport for shipment around the country. Another semi load goes to the New
York City area. There are also smaller refrigerated trucks that make local deliveries to
the R1 and surrounding Massachusetts and Connecticut areas.

We began the tour by inspecting the shellfish aquaculture gear Mr. Silkes had stored at
the site. Mr. Silkes is also the principal owner of Salt Water Farms, a 20 acre shellfish
farm utilizing submerged line methodology to culture oysters and mussels. Mr. Silkes
showed us the pad where equipment from his farm is brought ashore to be cleaned. The
local USDA office assisted with the design and construction of the pad which collects the
debris that is washed off the gear for eventual recycling. The debris is sold to a
composting company which adds it to their compost mix. The water is also collected and
reused in the cleaning process. Mr. Silkes showed us how the gear is used and displayed
a number of cage units that were ready to be deployed. Then we walked over to the
docks adjacent to the facility to look at a shellfish upweller the farm uses and the farms
boats, both of which were at the dock because of the weather. At the dock we inspected a
shellfish upweller and the two boats used on the farm. Mr. Silkes related how once he
had hired a manager who used to be in the lobster fishery to run the farm, thus had
commercial experience, all the on water farm work went much smoother than before. Of
the two boats used on the farm one was owned by the farm and the other was owned by
the manager, who hoped to establish his own farm in the near future. Mr. Silkes related
to us how the culture gear used on the farm was brought into the dock on the boats,
unloaded, harvestable product was separated and moved into the processing facility, and
the remaining gear was cleaned and then returned to the farm.
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Picture 3. Mr. Bill Silkes explaining how the shellfish farm gear is deployed to Mr.
Harry Mears, NMFS/NER/SFCPO and Mr. David Beutel, Rl CRMC.

95



Prcture 4 In the foreground the pad and collecting station for cleanrng gear in the
background a cache of shellfish cages ready to be deployed.

Picture 5. The two boats used on the farm are the greenulled 40’ in the foregrund and
the white hulled boat two berths down.
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Picture 6. Mr. Silkes showing us te juvenile shellfish growing in the u'pweller.

Picture 7. An upweller out of the water. The bins containing the shellfish are hung along
the central spine. The pump seen in the spine pumps water out of that area, thus forcing

water up through the bottom of the bins, fluidizing the shellfish and providing food.
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Picture 8. The distribution plant interior. The workers in the center are cleaning and
packing shellfish for distribution. The pallet of boxes in the right foreground is shellfish
ready for distribution.

Picture 9. Mr. Silkes explaining the working of the shellfish holding system. The large
white boxes hold the shellfish that are brought in from other areas. These shellfish are
required to be in a separate recirculation system so as not allow any pathogens into the
local waters. The water is circulated through a biofilter and UV filters and then back
through the holding tanks.

98



> .
r\,-\. I_‘.!.. . = CEE &

Picture 10. This is the cold storage room where shellfish are held before processing and
then after processing before shipment.

]

Picture 11. This ishe mussel processing machinery in Mr. Silkes fa

Al

cility.
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We then walked into the processing facility. In the facility was mussel sorting, cleaning
and bagging machines, a recirculation system to hold shellfish from out of state, a
grading cleaning and packing production line, and a large walk in cooler to store
shellfish. This is an impressive facility, all the more impressive by the amount of
shellfish distributed daily. Mr. Silkes is a knowledgeable business owner who knows the
aquaculture industry well. The visit was informative to all of us.

We thanked Mr. Silkes for his time and next drove, with Mr. Beutel, to South Kingstown
where we met with Mr. Perry Raso. Mr. Raso is the owner of an 8 acre shellfish farm in
Potters Pond. Mr. Raso also sells at a number of farmer’s markets in Rhode Island, and
was in the process of opening a restaurant when we visited. Mr. Raso is also the
president of the ocean State Aquaculture Association, the RI aquaculture trade
organization. We spoke with Mr. Raso about the state of the industry in RI, the
production from his farm, and the opening of the new restaurant. We ended up taking a
short boat ride out to his farm. Potters Pond is well protected from the wind when it
blows out of the west so we only got a little wet. He has 2 full time employees on the
farm, another two — three part time employees who man his sales booths at the farmers
markets, and soon to have kitchen staff, wait staff and a manager at his new oyster bar.
We also spoke with a University of Rhode Island graduate student who was conducting
research on Mr. Raso’s farm over the summer. Mr. Raso is another hard working
business owner who in the 6 years since starting his farm with 3 acres has grown to be the
owner of a larger farm, a sea food restaurant and fish market. He certainly has kept busy
over this time span, in addition to earning a master’s degree in aquaculture at the
University of Rhode Island.

Picture 12. On Mr. Raso’s farm in Potters Pond, workers sort oysters and clean cages.
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Picture 13. Mr. Raso is discussing the state of aquaculture in Rhode Island with Mr.
Beutel and Mr. Mears. On the left is the oyster bar with a map of the oyster growing
areas in Rl on it.

Picture 14. The bar showing a detail of the map of the RI salt ponds.
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Picture 15. The bar showing a map of Narragansett Bay.

r ]
Picture 16. The view from the dining room. This waterway is between Potters Pond and
Point Judith Pond. Potters Pond is in the background.
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Picture 17. Mr. Raso discussing the industry, the trials and tribulations ofopening a
restaurant and running a farm on the deck of the restaurant.

Picture 18. The sign for the restaurant, yet to be hung. The grand opening was to be two
weeks after our visit. | hope to visit soon to try out the oysters.
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Picture 19. The results of an experiment Mr. Raso is conducting. The experiment is in
two parts, one is experimenting with seaweed culture for sale as food. The other part of
the experiment is using cooking oil, Crisco, corn oil, etc. as a way of decreasing fouling.
The line on the right has been coated with oil, the decrease in fouling is visually apparent.

We thanked Mr. Raso for taking time from his obviously more than overloaded schedule
and then drove to the eastern shore of Narragansett Bay to visit Roger Williams
University in Bristol Rhode Island. Roger Williams University is a private 4 year
university. In the past decade it has been very active in the Rhode Island aquaculture
arena. From a start with one director of the Center for Economic and Environmental
Development (CEED) who was interested in aquaculture, the university now has four
professors who are very active in the field, and three — four other professors who are
interested in the field. The university also has a wet lab and lab director who is very
active in the aquaculture area and a director of the oyster gardening program, in which
they have 100 littoral landowners growing oysters for restoration efforts in the state. Asa
private university Roger Williams does not have an outreach/extension mission, yet the
university has been active in shellfish restoration efforts, working with the shellfish
industry, creating companies as a spin off from research and research activities.

We met with Dr. Tim Scott, the director of the CEED, Dr. Dale Leavitt, professor and

extension specialist and Mr. Brad Bourque, wet lab director. Dr. Scott gave us an over
view of all of the aquaculture activities the center is conducting. These activities range
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from oyster gardening, shellfish restoration, ornamental marine fin fish culture, working
with the fishing industry and a new component the center has just hired a shellfish
pathology specialist and they have a newly hired ornamental fish researcher. An example
of the university’s commitment to the aquaculture program was the new addition that was
being constructed. The additions total cost was four million dollars, university had
acquired a one million dollar grant from Senator Reed to construct the addition and the
university added three million dollars of it’s own funds to complete the addition. The
new addition includes specialized lab space for the shellfish pathologist, aquaculture
research lab space and teaching labs.

After speaking with Dr. Scott we toured the facility. The building is bursting with
activity and even the stair wells had projects in them. We toured the outside Koi pond,
the research project for alternative energy powered shellfish upwellers, and the spat-on-
shell tanks. We then went into the lab and saw summer student interns working on a
variety of projects. There is a research shellfish hatchery, ornamental shellfish culture, a
touch tank for education, and a myriad range of student projects. We then toured the new
addition that was still under construction. As we looked things over the researchers filled
us in on the projects underway. The level of activity is quite impressive, as was the level
of student involvement in those projects. Roger Williams University’s level of support
for their aquaculture activities is impressive. The group of researchers and support staff
Dr. Scott has assembled makes this group the premier aquaculture research group in
Rhode Island and a strong player in the aquaculture industry overall.

Picture 20. Not the best picture, but this is a whale skeleton. The whale had been
stranded and died. The university buried the carcass for a year, then dug up the skeleton
and students put it back together. It now hangs in the lobby of the Marine Sciences
Building.
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Picture 21. Dr. Scott discusses the aquaculture activities of the university with Mr.
Mears, Dr. Leavitt looks on. Mr. Beutel studies a map of the oyster gardening sites in RI.

RWU has conducted research on nutrition of Koi. You can see the fish moving towards
us hoping to be fed.
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Picture 23. Dr. Leavitt, Mr. Mears and Dr. Scott inspecting a tank of algae and shellfish
in a green house connected to the building.

Picture 23. Dr. Leavitt displaying a bag of oyster shell with oyster spat settled on it
(remote set method). The bag of shell will be used for restoration projects.
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Picture 25. One of the species of sh‘rir_rilp cultured.
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Picture 27. Juvenile clownfish being cultured.
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After thanking Dr. Scott and the rest of his team we continued our tour and visited a
marine ornamental fish farm that is a spin off from RWU research activities. Mr. Brad
Bourque, the wet lab manager at RWU, along with Dr. Skip Pomoroy, professor of
biology at RWU and Mr. Ron Fortunati, an RWU aquaculture program alum, started their
private company, New England Marine Ornamentals (NEMO) a little more than a year
ago. The company moved into an old mill building in Warren R1l. The room they lease is
crowded with tanks and support systems. Mr. Bourque reports that the company is close
to breaking even on sales of product and they have plans for expanding. Currently all
expansion capital is coming out of operating cash flow. Their market is the immediate
Rhode Island area and parts of Massachusetts. They are raising a number of species,
clown fish, cleaner shrimp, seahorses, and researching methods to produce other species
economically. The company’s facility is certainly a striking difference from the RWU
facility. You can tell this company is a new start-up with small amounts of capital
invested thus far. However, the market is wide open and they seem to be making a
serious effort towards expansion while using only the money generated from ongoing
cash flow. Mr. Bourque was optimistic about the company’s future and predicted new
expansion of the facility in the near future. It is quite impressive that they can produce a
quality product in such a dilapidated setting.
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Picture 28. The old mill mlex where NEMO leases space From the look of this
place you wouldn’t think there was any activity in it.
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Picture 29. You raise sensitive ropical fish in here?

water with the addition of instant ocean type salts.
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Picture 32. Mr. Bourque is shown discussing the economics of marine ornamental fish
culture with Mr. Mears and Mr. Beutel.
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Picture 33. Clownfish seem to be the company’s bread and butter at the moment.

We thanked Mr. Bourque and then drove back to our starting point to return to our
vehicles. At the marina we thanked Mr. Beutel for hosting our tour and driving us
around. The level of activity in Rhode Island is quite surprising. While almost all of the
commercial activity is related to shellfish culture, with a small marine ornamental fish
culture company. There is a high level of research being conducted in a number of areas.
The level of expertise and experience we saw in just our one day tour was eye opening.
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Map 9. This map shows the locations visited in Maryland and Virginia. Point #1 is
Baltimore, location of the University of Maryland (UMD) Center Of Marine
Biotechnology facility. Location #2 is Annapolis where the NOAA Chesapeake Bay
Office is located. Point #3 is the UMD Horn point hatchery. Point #4 is Cambridge,
MD. Point #5 is the Marinetics shellfish farm. Point #6 is a clam nursery site. Point #7
is an oyster farm. Point #8 is Exmore, Virginia. Point #9 is the site of Cherrystones
Clam Farm. Point #10 is an oyster cage manufacture and farm. Point #11 is the Virginia
Institute of Marine Sciences campus and Kaufman Center. Point #12 is an oyster
hatchery.
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STATE, FEDERAL AND CONSTITUENT PROGRAMS OFFICE
TRAVEL REPORT

NAME: David Alves PROGRAM: State & Federal Constituent Programs Office

AUTHORIZATION #: N/A STATE: Maryland and Virginia DATE: September 28-
October 2, 2009

PURPQOSE: Site visit

PROJECTS AND AREAS: Ongoing coordination effort

AWARD #: N/A

AWARDEE: N/A

PROJECT: Various aquaculture sites in Maryland and Virginia

PERSONS CONTACTED: Various, traveled with Dr. Peter Bergstrom of the NOAA
Chesapeake Bay Office

ACCOMPLISHMENTS:

As part of my continuing process to become familiar with the aquaculture industry in the
Northeast Region, | recently visited Maryland and Virginia to learn the extent of the
aquaculture industry in the state and to meet with some of the industry participants. The
trip was coordinated in conjunction with Dr. Peter Bergstrom of the NOAA Chesapeake
Bay Office (NCBO). Dr. Bergstrom and | made arrangements with extension contacts in
Maryland, Mr. Don Webster, and Virginia, Mr. Mike Oesterling, to visit a representative
sample of shellfish hatchery’s and farms in the region. The tour took 5 days in total and
covered more than 600 miles. We ended up driving completely around the Chesapeake
Bay starting in Baltimore, then to the eastern shore of Maryland, down the Delmarva
peninsula, across the Chesapeake Bay Bridge-Tunnel, and then up the western shore of
the bay. We visited 10 different facilities during the trip.

We began our trip Monday morning when Dr. Bergstrom and Derek Orner, of the NCBO,
picked me up at the airport and we drove into Baltimore to visit the University of
Maryland Center for Marine Biotechnology (COMB) on the inner harbor. We were
joined on this part of our tour by Mr. Chris Botnick of the NOAA Aquaculture Program,
Silver Spring, MD. The COMB facility (http://www.umbi.umd.edu/comb/home.php) is
situated directly on the water and is an impressive facility. Dr. Keiko Saito, who is a
senior scientist at the facility met us and gave us a tour of the facility. The facility is
geared towards finfish aquaculture research, but also grows the blue crab (Callinectes
sapidus) for restoration projects in the bay. The facility is completely comprised of
recirculating culture systems and water is not used from the adjacent harbor for the
culture of the fish. We were first given a tour of the crab culture project. The project has
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a number of colaborators from industry, the Smithonian and research institutions. We
were guided through this project by Dr. Yossi Tal who was conducting the research.

L i

Picture 1. Mr. Chris Botnick asks Dr. Yossi Tal a question about the crab enhancement
project. From right to left: Dr. Tal, Dr. Keiko Saito, Mr. Chris Botnick, Mr. Derek Orner
(obscured) and Dr. Peter Bergstrom.

We thanked Dr. Tal and continued our tour by inspecting the finfish part of the facility.
The COMB facility had a number of systems holding multiple species of finfish. They
have research underway on branzini (Otherwise known as European seabass,
Dicentrarchus labrax. As an interesting side note the previous week there was a NOAA
Aquaculture program staff retreat at the Silver Spring headquarters, at dinner the first
evening the restaurant in Silver Spring had branzini on the menu) studying the economics
of raising the fish for market. The facility also had striped bass (Morone saxatilis), nurse
shark (Ginglymostoma cirratum) and cobia (Rachycentron canadum). The facility also
conducts research on recirculation systems for raising finfish, and the biology and
ecology of these fish.

116



Picture 2. A demonstration of the stages of a crab’s life cycle and the feed that is
necessary to culture to feed the crabs at different stages of the cycle. On the right front
are two flasks with the algae necessary to culture to grow rotifers and artemia, in the two
beakers to the left of the flasks, are necessary first feeds for crab larvae. The two small
white containers on the left contain two early stages of crab larvae. They are so small
that they were placed in white containers so they can be seen. The glass beakers near the
white containers are later stages of crab larvae, there are 9 stages of development before
the crabs metamorphose into adult form animals. Juvenile adult stage crabs are seen in
the tray.

Picture 3. Striped Bass.
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Picture 4. Nurse shark.

As the tour was winding up we had a brief discussion with Dr. Rosemary Jagus. Dr.
Jagus is works on the COMB intern programs for minority students. She discussed this
program with us and informed us that they were always looking for supported research
for this program.

Picture 5. Dr. Jagus discussing her program with Mr. Botnick. From left to right: Dr.
Jagus, Mr. Orner, Dr. Bergstrom, Mr. Botnick and Dr. Saito.
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We thanked Dr. Saito for the tour, Mr. Botnick returned to Silver Spring, and Dr.
Bergstrom, Mr. Orner and | drove to the NCBO offices in Annapolis Maryland
(http://chesapeakebay.noaa.gov/index.aspx). Here we said good bye to Mr. Orner and |
had a brief tour of the NCBO offices. | met briefly with the deputy director Sean Corson
and we had a short conversation about the coming tour and aquaculture in the
Chesapeake Bay. Dr. Bergstrom and | then drove to Cambridge Maryland, where we
had dinner and spent the evening.

The next morning Dr. Bergstrom and | drove to the University of Maryland, Center for
Environmental Science, Horn Point Oyster Hatchery
(http://hpl.umces.edu/hatchery/home.html). Here we were met by Dr. Don Meritt, the
Hatchery Program Director. We were also joined by Mr. Don Webster, MD Sea Grant
Extension for aquaculture and Mr. Karl Roscher, the MD aquaculture coordinator. We
began the tour with a discussion of the facility’s goals and accomplishments. The Horn
Point Hatchery concentrates on spat-on-shell production and is geared up to produce 6
billion spat a year. The scope of the operation is impressive and the production
capabilities are a result of years of experimentation and improvement. The facility has
quarantine facilities, labs, algae production and all the machinery necessary to process,
move and plant tons of spat-on-shell oysters for restoration.

I highly recommend you take a look at the picture gallery on the Horn Point web site.
They show the facility and processes in high quality photographs. The gallery can be
accessed at: http://hpl.umces.edu/hatchery/gallery/index.html.

Picture 6. University of aryland, Center for Environmental Science, Horn Point Oyster
Hatchery.
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Picture 7. Part of the Horn Point facility. The tanks are used for putting shell into then
adding eyed oyster larvae, which then set on the shell. Large metal cages of shell ready
to have spat set on them can be seen on the left.

Picture 8. The aquarium, set up for educational purposes, shows an oyster reef with the
assemblage of fishes that might be found on it. It is used to illustrate the ecological
services of an oyster reef in the bay.
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Picture 9. If you plan to produce billions of oyster larvae, you need large tanks to do it
efficiently. These tanks are the mass larvae culture system. This type of production and
facilities are taken after hatcheries on the west coast. There were at least a dozen of these

tanks in this one room.
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Picture 10. Mass culture of oyster larvae takes mass culture of algae to feed them. This
is the automated algal culture section of the lab. Notice the high intensity lights over the
tanks. The system is automated and controlled by computer. The algae is pumped into
the larval culture tanks and the density in the tanks is adjusted automatically. From left
to right: Mr. Roscher, Dr. Bergstrom and Mr. Webster.
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Picture 11. To plant the amount of shell that this facility produces you need to have
efficient movement of large quantities of product. The traditional way of producing spat-
on-shell is to put clean oyster shell in onion bags. These metal cages make handling
large volumes of shell much more efficient.
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Picture 12. The cages full of shell are moves with forklifts and put into tanks. In this
picture you see cages in a tank before the water is put in. After the water is added air
stones are put in to keep things moving, and then the eyed oyster larvae are added. Eyed
larvae are ready to set on a substrate, and they naturally prefer other oysters to set on.
Once the eyed larvae set the cages are moved to a barge and then set out in the
environment for restoration.

year and a boom truck used to move it.
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Picture 14. Here we see a large number of cages with clean and washed shell ready to go
into the tanks for spat settlement. The shell is washed and clumps broken up before
being used.

Picture 15. Dr.’s Bergstrom and Meritt Iooklng_at the amount f shell to be put in cages
that day and a piece of heavy equipment used to move the shell.
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After touring the facility at Horn Point we were joined by Mr. Botnick. Then Mr.
Botnick, Webster, Roscher, myself and Dr. Bergstrom drove south to a private oyster
farm, Marinetics (http://www.marineticsinc.com/). This farm is three acres on the

Choptank River. We were met by the manager, Mr. Kevin McClarren. Mr. McClarren
spoke with us at length on his company’s methodology in raising oysters and the business
side of things. We toured the farm, which basically consists of one pier, a boathouse at
the end of the pier which is now used as work space and space for upwellers in the boat
berth in the house, and three acres of floating cages. The oysters grown here are branded
as Choptank Sweets and sold in Baltimore and Philadelphia. There were 4 employees
working on the farm the day we visited.
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Picture 16. This is the view from shore looking out at the pier and boathouse and half of
the farm. All of the oysters grown on this farm are cultured in floating cages.
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Plcture 17. Looking towards the shore from the pier. The floating cages, stacked on the
right, comprise PVC frame with a plastic box secured in the middle. As one side of the

cage gets clogs with fouling organisms the cage is flipped over. This allows water flow
into the oysters, thus bring food to them. The side that is sunny-side-up dries in the sun

and is later cleaned off. The cooler in the background is used to store market ready

oysters for shipping.
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Picture 18. This is an old fashioned boathouse the Ilkes of you don t see very much
anymore. Boats were berthed in the slip under cover. Now it contains the upwellers
culturing the juvenile oysters before they are transferred to the floating cages seen

previously.
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Picture 19. In the boathouse, the crew uses a sorting machine to sort the juvenile oysters
by size.

After touring the farm we thanked Mr. McClarren and Mr.’s Roscher, Webster, Dr.
Bergstrom and myself drove much further south down the Maryland portion of the
Delmarva Peninsula to visit Mr. Steven Gordon at his grow-out facility.

Here, at a facility near his house, Mr. Gordon runs a land based nursery for juvenile hard
clams (Mercenaria mercenaria). This nursery supplies clam seed to the almost 200 acres
Mr. Gordon leases from the state to grow-out the clams. Mr. Gordon is also in the
process of building a clam hatchery to supply his farm. Mr. Gordon works full time in
the seafood processing industry and the clam nursery and farm is a sideline.
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Picture 20. Mr. Gordon’s nursery facility. The screening is to keep birds off of the trays
of clams, to shade the facility and to make the facility less obtrusive to neighbors. The
large white pipe is the water distribution pipe. Water is pumped in from the salt pond,
this facility is on the ocean side of the eastern shore, the water is not filters and the algae
in this water feeds the juvenile clams.

Picture 21. Mr. Gordon explains the operation.
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Picture 22. This old Chsapeake Bay crab fishing boat converted into a Tiki bar.

We thanked Mr. Gordon for showing us his facility and then jumped in the vehicles for
the last stop in Maryland. Almost to the Virginia line in Chincoteague Bay, Maryland we
visited the Great Eastern Shellfish Company. This operation is as ramshackle as you can
get, but still manages to support the two owners. Everything on the farm is home made,
and there are literally household extension cords running everywhere. This farm has had
issues with disease in the past two years and they are now ramping up production again
after losing almost all of the oysters that were being cultured. The owners, Mr. Luke
Breza and Mr. David Chamberlain are the owners. Mr. Chamberlain establishing the
farm and built all of the equipment. The farm is in a beautiful location on Chincoteague
Bay. The production was modest, a few hundred thousand oysters yearly, but the
expenses are minimal.
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Picture 23. Great Eastern Oyster Farm. Those are household extension cords, like you
might possibly find in your garage, strung up on the poles. They supplied power to the
whole seaside operation. That is Chincoteague Island is in the background.
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Picture 24. It was blowing pretty hard out of the south the day we visited. We were told
that was a good thing or the mosquitoes would have carried us away. The farm is a little
over an acre and uses floating cages to culture oysters.
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Picture 25. Mr. Breza explains the operation of the elevated upwellers used as a nursery
system on this farm.

We thanked Mr. Breza and Chamberlain for taking the time to show us their farm. Dr.
Bergstrom and | took out leave of Mr. Webster and Mr. Roscher, we thanked them for
their assistance in scheduling the Maryland part of the site visit and for the information
they shared about Maryland aquaculture during the day. It was an interesting tour with a
range of facilities from very high tech at Horn Point to the most basic down home
engineering at the Great Eastern Oyster Farm. Maryland was late to the aquaculture
game but is striving to catch up. We then headed south to Exemore Virginia to spend the
evening.

The next morning we met with Brian Fredieu of the NOAA Aquaculture Program in
Silver Spring. Brian would be joining us for the remaining two days of the tour. We
drove south to visit Cherrystone Aqua Farms (http://www.littleneck.com/index.php).
Cherrystone grows and sells 65 - 100 million clams a year making them the largest
producer in the country of hard clams. Here me met with Mr. Mike Oesterling, VA Sea
Grant Extension aquaculture specialist. Mr. Oesterling had worked with Dr. Bergstrom
and myself to arrange this Virginia part of the tour. We also met with Dr. Mike Peirson
the President and General Manager of the farm. Cherrystone has it’s own shellfish
hatchery, and thousands of acres of leased lands for nursery and grow-out phases. The
package and ship their product around the country. Cherrystone Aqua Farms is a division
of Ballard Fish and Oyster Company, Inc., a wholesale seafood distributor in the business
since 1895. The company is in the early phases of expanding their product line to include
oysters. An interesting review of the company can be found in a video found on their
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web site at: http://www.littleneck.com/how-we-grow-our-clams.php. We toured the
farms hatchery, nursery, packing and storage facilities. This operation is impressive in its
scale, 65 million clams a year shipped takes 75 employees and several contract growers
working full time to produce. After touring this facility Mr. Oesterling led us across the
Chesapeake Bay Bridge Tunnel to the College of William & Mary, Virginia Institute of
Marine Science Campus.

When we arrived we met Dr. Stan Allen at the research shellfish hatchery on campus.
More information about the facility can be found on line at:
http://web.vims.edu/abc/HatcheryTour.html. There we had a discussion with Dr. Allen
on his work and the general state of aquaculture in Virginia. After this discussion we
finished for the day and retired to hotel in Gloucester, Virginia. The next day we met Dr.
Allen at the Kaufman Aquaculture Center. The Kauffman Aquaculture Center (KAC)
lies 30 miles north of VIMS' main campus on a tributary of the Rappahannock River
known as Locklies Creek, it is a rural area. The Kauffman Center was specifically
designed to enhance and extend the work and facilities of VIMS' Aquaculture Genetics
and Breeding Technology Center (ABC).

Picture 26. Inside the Cherrystone Aqua Farms clam hatchery. The facility is configured
for mass production of clam seed for the farms 1000’s of acres of grow out plots.
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Picture 27. Ms. Tara iley, the manager of the facility, shows up some clam seed. The
hatchery was pretty much shut down for the season with only small amounts of seed still
in the upwellers.

F

Picture 28. The nursery facility is located beside the hatchery. These tanks have raw sea
water run through them.
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Picture 29. In this picture we are looking westward over the bay. These are more
nursery tanks. There is a nursery plot in the water in the background; you might be able
to barely make out the stakes marking the plots.

Picture 30. This is containers of clam seed ready to be planted on nursery plots in the
bay. If you look at the video produced by the farm you will notice that they use these
Styrofoam containers because they float in the quadrates delineating the plot to be

planted. On the left is Mr. Brian Fredieu, on the right Dr. Mike Peirson explaining the
process.
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Picture 31. In this picture we are looking at the packing room at Cherrystone. Each of
these machines sorts, counts and bags clams for shipment.
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Picture 32. In this picture we see clams that have come in from the farm waiting to be
sorted and bagged for shipment to the customer.
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Picture 33. The research shellfish hatchery on the VIMS campus.

Picture 34. You would never guess this is a shellfish research center. This is the VIMS
Kaufman Aquaculture Center. It was designed for with two major considerations: 1) to
fit in with one of the major donors homes which is located adjacent to the center and 2) to
function as a quarantine facility for working with non-indigenous shellfish species.
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Picture 35. This is the inside of the Kaufman Center showing the large containers for
algal production.

Picture 36. This picture shows the balcony where the algal production tubes are
accessed. The bottom of these algal culture tubes were shown in the previous picture.
On the left is Mr. Fredieu, in the background is Mr. Oesterling and in front of him is Dr.
Allen. Dr. Bergstrom is on the far right.
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Picture 37. In this picture Dr. Allen is describing the attributes of the facility. Each of
the tanks in the background is filtered by separate recirculation systems. All of the waste
water is treated before release, the building has negative pressure and there is restricted
access. There were no non-native species being held at the time of our visit.

After the tour we thanked Dr. Allen for the tour and hit the road heading for Wake
Virginia. In Wake we visited the Chesapeake Bay Oyster Company. The two owners,
Doug McMinn and Irv Spurlock, are engaging and knowledgeable. The company builds
equipment for other growers and has a farm growing Parrot Island Oysters. The farm is
near the mouth of Virginia’s Rappahannock River. We first met these gentlemen at their
facility (in reality it was the garage adjacent to Mr. McMinn’s home) where 4 employees
were manufacturing cages for use in oyster culture. Many of these cages were destined
for participants in the Blue Crab Disaster Relief funding administered by the State/Feb
office. Mr. McMinn was quite willing to talk to us about all aspects of their
manufacturing operation, their farm and aquaculture on the western shore of Virginia.
More information can be found on their web site: http://www.bayoyster.com/. Be sure to
check out their youtube channel at: http://www.youtube.com/user/bayoyster. Both sites
are very instructive. One of the things that really struck our group is that Mr. McMinn
and Mr. Spurlock are teaching prospective how to grow shellfish in addition to selling
equipment. Mr. McMinn was previously a science teacher in the local school system
before he made the transition to oyster farmer and equipment manufacture. When
perusing the youtube channel you will notice that much of the content is geared to
teaching people how to farm oysters. They are very open with information and willing to
work with new entrants in the industry.
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Plcture 38.1In thls plcture Mr. McM'mn is dlscussmg the types of gear the company
makes. The cage on the ground is a type that many growers in this area use.

Picture 39. In this plcture Mr Surlock dlsplays another type of cage tha
builds. The company sells mostly to other growers in Virginia.

is company

139



icture 40. In this picture Mr. McMinn discusses the shore side operation. In the
background is a shellfish sorter/tumbler.

After thanking Mr. McMinn and Mr. Spurlock for their time we loaded up in the cars and
made the last visit of the tour. We headed north to the small town of Kinsale, Virginia to
tour the Bevans Oyster Company shellfish hatchery. The hatchery is owned by three
local shellfish harvesting and packing companies. Bevans is one of the three companies
owning the hatchery and it is located on Bevans property . The manager is Mr. A. J.
Erskine who gave us a tour of the facility. The facility has been in operation for one year
now. Mr. Erskine told us that the demand for oyster seed has blossomed thus the
decision by the three companies to band together to fund a hatchery to supply seed
oysters. More information on the Bevans Company can be found at:
http://www.bevansoyster.com/index.htm. Further web pages specifically on aquaculture
can be found at: http://www.bevansoyster.com/gallery/aquaculture.htm and
http://www.bevansoyster.com/gallery/dredging.htm.
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Picture 41. The three companies funding the hatchery primarily produce shucked oysters
for market. Thus the hatchery is producing spat-on-shell oysters that will be planted on
leases. Mr. Erskine displays a clump of market size oysters that are heading for the
shucking house.

Plcture 42 ThIS plcture shows IS a large west coast style upweller The water IS moved
by the paddle wheel in the background. This is an extremely efficient way to move large
amounts of water. The square bins contain the shellfish seed. An interesting video
showing this upweller in operation can be seen at:
http://www.youtube.com/watch?v=z50DgQG2174
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Picture 43. The hatchery is located in this old oyster packing house on the right. Not a
very good picture, but this is Mr. Erskine discussing the operation with us.

Picture 44. Some of the oyster grow out plots as seen from the hatchery grounds.
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We thanked Mr. Erskine for his time, said good bye to Mr. Oesterling and thanked him
for his assistance in setting up the Virginia portion of the tour. Dr. Bergstrom, Mr.
Fredieu and | headed north and back to our respective home bases. Mr. Fredieu headed
back to his office in Silver Spring, Dr. Bergstrom and | headed back to the NCBO in
Annapolis. We dropped off the government car and then Dr. Bergstrom drove me to the
airport hotel. It was a long day, | didn’t finish until 7:30 that evening, at the end of a long
trip. We covered more than 600 miles and visited 10 different aquaculture sites on our
trip. 1 was struck by how much activity there is in Virginia. Maryland is just beginning
its effort to catch up. The difference, according to the people we talked to on out tour,
was the support the government in Virginia gave to the aquaculture industry. For this
support Virginia has an active shellfish culture industry worth close to $30 million. The
trip was very instructive, | was able to let folks know that there was an NMFS
aquaculture point of contact in the regional office and additionally | was able to make
contact with some of the aquaculture industry in the area. | look forward to learning
more about the industry in the Mid-Atlantic States and representing NMFS to these
industry participants.
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Map 10. This map shows the sites visited on Long Island, New York. Point #1 is the
location of Pipes Cove oyster farm. Point #2 is the location of the FM Flower’s hatchery
and farm in Oyster Bay, NY. Point # 3 is the location of the Shellfishers Preserve. Point
#4 is the location of Multi Aquaculture Systems. Point #5 is the location of the Suffolk
County Extension offices.

144



OPERATIONS AND BUDGET DIVISION
TRAVEL REPORT

NAME: David Alves PROGRAM: Aguaculture, Operations and Budget Division

AUTHORIZATION #: N/A STATE: New York DATE: November 9-10, 2009

PURPOSE: Site visit

PROJECTS AND AREAS: Ongoing coordination effort

AWARD #: N/A

AWARDEE: N/A

PROJECT: Various aquaculture sites on Long Island, New York

PERSONS CONTACTED: Various, Host was Mr. Gregg Rivara, Cornell Cooperative
Extension

ACCOMPLISHMENTS:

As part of my on going effort to visit each coastal state in the North East Region 1 visited
Long Island, New York On November 9" and 10™, 2009. On the morning of the 9™ I took
the early ferry from New London to Point Orient on the north fork of Long Island and
after arriving at Point Orient drove to the Suffolk County marine Environmental learning
Center, operated by the Cornell Cooperative extension in Southold New York.

The learning center is home to a number of activities including eelgrass restoration,
oyster gardening, adult education, horseshoe crab research among other activities (please
see: http://ccesuffolk.org/marine/ for a complete list of the activities). Here | met Mr.
Gregg Rivara who is the Cornell Cooperative extension marine and aquaculture extension
agent for the county. He gave me a tour of the facility which is on the water and has a
number of shellfish restoration projects underway and a shellfish hatchery to support
these efforts.
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Picture 1.

Picture 2. A dock at the Learning Center. The barge is used in the restorations efft. |
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Picture 3. Eel grass for restoration efforts being cultured in a greenhouse at the Learning
Center.

Picture 4. The SPAT shack, “Southold Project in Aquaculture Training” is a volunteer
effort for oyster gardening and restoration. An interesting article on this project in the
New York Times can be read at(you might have to copy the link and paste it in your
browser): "Marine Dreams: an Oyster in Every Plot" (from the Long Island Journal
section of The New York Times on January 21, 2001)
http://www.nytimes.com/2001/01/21/nyregion/long-island-journal-marine-dreams-an-

oyster-in-every
plot.html?scp=1&sq=long%?20island%20journal:%20january%2021,%202001&st=cse
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Picture 5. The learning center from the water. The plots at the waters edge are
experimental plots for salt marsh restoration efforts. There is shellfish gear all over the
place; from bags on the shore, lantern nets hanging off the float, to upwellers central
tubes lying on the float.
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Picture 6. The shellfish hatchery in the learning center. The hatchery produces seed for
the SPAT project and restoration efforts.
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Picture 7. Bay'{ScaIIops in a lantern net hanging off a dock at the learning center.

After touring the facility we drove to the Peconic Land Trust Shellfisher Preserve
(http://www.peconiclandtrust.org/shellfisher_preserve.html) where Mr. Rivara is the care
taker and his wife, Ms. Karen Rivara operates the Aeros Shellfish Hatchery. The
hatchery leases the facility and is a commercial shellfish hatchery which is a member of
the Noank Shellfish Cooperative which is a coop of 16 members. Ms. Rivara also
operates a shellfish farm in the area. Mr. Rivara gave me a tour of the facility. The
Shellfisher Preserve is the site of the former Shelter Island Oyster Company shellfish
farming facility, owned by John & Anna Plock and John Plock, Jr., located in Southold,
New York. The Land Trust and the Rivara’s have been restoring the facility. The
restoration web page can be viewed at: http://www.peconiclandtrust.org/restoration.html.
The hatchery is located completely underground, there is a green house for algal
production, a tidal creek with a quonset hut type building over a 155’ section of it used
for a nursery. It is quite the facility and could not be replicated today due to cost and
environmental considerations.

iy -f.:.n ' "u"" '?‘ s ‘i‘;
Picture 8. The entrance to the Shellfisher preserve
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Picture 9. From this angle the only way you can tell there’s an underground structure at
the Aeros Hatchery is the chimney and exhaust stack coming up out of the ground. The
green house for alga production is to the right, a quonset hut on the left is used for storage

of gear.
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Picture 10. Inside the Aeros greenhouse. The aIaI production tanks. Plastic bags sealed
at each end go into the wire containers. This is a continous production system where
airlines and water lines go into the bags and overflow alga production continously drips

out through another tube. The production then goes down into the underground hatchery
to feed the shellfish.
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Picture 11. The entrance to the underground hatchery. The chminey, greenhouse and
guonset hut previously seen in picture number 9 can be seen above the wall.

Picture 12. Ms. Rivara and their dog argo (as in Argopecten irradians the genus and
species name for bay scallops) in the entrance to the underground hatchery.
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Picture 13. Another room in the undergr
for larval shellfish production.
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Picture 14. The small marina at the preserve. The building to the right is built over a
waterway and is used as a shellfish nursery. There is an upweller in the water to the right

of the dock and a float behind the upweller with a shellfish drum seed sorter on it.
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Picture 15. This is the interior of the building built over the slough. It is used for
shellfish nursery production.

After the tour of this facility Mr. Rivara and | drove across Shelter Island, taking a small
car ferry on to the island and then off the island, and to the Multi Aquaculture Systems
facility located in Amagansett, New York. Amagansett is the twon just west of Montaulk
NY. So it was a bit of a drive to get there. There we met with the owner of the facility
Dr. Robert Valenti, his wife Dr. Marie Valenti, Mr. Robert Link and an associate of Mr.
Links. Here I learned that Dr. VValenti was proposing to partner with Mr. Link to
resurrect the fish farm permitted in the mid 1990’s at Plum Island, on the North Fork of
Long Island. This farm was origionally permitted to grow summer flounder and has been
dormant for a number of years now. We discussed the endeavor and permitting that
might be necessary to culture striped bass. Later Dr. Valenti gave me a tour of the
facility. It is quite the ramshackle operation, with geese, pure bred African Lion Hounds,
chickens, too many cats to count and fish. There are approxitmately 8-10 large tanks for
fish culture, a small hatchery and nursery facility. Currently the facility is used to hold
fish that Dr. Valenti purchases, holds and then resells. His wife, Dr. Valenti runs a small
take out restaurant, the Sea Slug Lounge, and gift shop on the site. They do not have a
web page but a description of the facility can be found at:
http://www.tripadvisor.com/Restaurant_Review-g29806-d1165106-Reviews-
Sea_Slug_Lounge at Fish Farm_Multi_Aquaculture Systems-
Amagansett_Long_Island_New_York.html. It was a very interesting place and the
Valenti’s are very nice people. 1 did buy some fig chutney and soap from France to take
home as a gift.
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Picture 16. Multi Aquaculture Systems main building. The fish tanks were to the left.
The store and take out were on the right just past the flag. The aquaculture systems office
is in the front right.
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Picture 17. A greenhouse skeleton missing the plastic cover. The large tanks are

currently used for holding wild caught fish.
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Picture 18. Black Sea Bass are held in the totes. Escapees from the totes hang out under
the totes.

Picture 19. A small hatchery in a attached greenhouse. In the past the systems were used
to spawn and culture finfish.
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Picture 20. At the Multi Aquaculture Systems facility, Mantis shrimp being held for the
live bait market.

Picture 21. The sun was setting as we took the ferry from the north end of Shelter Island
back to the North Fork of Long Island.
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Picture 22. Pipes Cove Oyster Farm. The floats in the foreground delinate the swimming
area for the motel. The boat is moored on the farm which is just offshore from the
swimming area.

After an enjoyable couple of hours spent in the company of the Valenti’s, Mr. Rivara and
I said good bye and we then drove back across Shelter Island to Greenport to visit the
Pipes Cove oyster farm (http://silversands-motel.com/Pipes%20Cove.htm). Here me met
with Mr. Ed Jurczenia and his partner Mr. Dean Yaxa. Mr. Jurczenia owns and operates
the Silver Sands Motel and his oyster farm is just off the hotel property. Mr. Yaxa s a
retired fisherman. It was almost dark when we found these two gentlemenn on the beach.
We discussed the farm and how things were going as the sun set over Peconic bay. These
gentlemen are quite proud of the oysters they grow. | asked if the motel guests had any
concerns about th farm being so close to the motel, just outside the marked swimming
area. They informed me that most of the guests were interested in the farm and eager to
learn what they were doing as they landed the boat. It was a good education experience
for the guests. | have attached a article from the magizine “Edible East End” about these
gentlemen and their farm. By now it was dark and pretty chilly. Wd thanked Mr.
Jurczenia and Yaxa for their time and we took our leave.

Mr. Rivara and | then drove back to Southold where we chatted for a while before going
out with Ms. Rivara to a local eatery for dinner. Here we discussed the state of the
aquaculture industry on the island, the politics and issues confronting it over some very
tasty locally caught fish. Ms. Rivara is active in local politics and is an officer in the East
Coast Shellfish Growers Association. Mr. Rivara has been active in shellfish culture and
restoration for decades. Between the two of them there’s a wealth of information to be
learned.
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The next morning, after breakfast Mr. Rivara and | drove to the other end of Long Island
to visit the Frank M. Flowers and Sons Shellfish Company in Oyster Bay NY. Here we
met with Mr. Dave Relyea one of the owners of the company. The company has been in
business more than a 100 years growing shellfish, oysters and clams, in the Oyster Bay
area. The facility we visited was for their hatchery. They have another facility for the
harvesting boats and landing and shipping the shellfish. They have thousands of acres of
leases in the area. This facility is only 25 miles or so from New York City, one of the last
places | would expect a shellfish farm to be.

Picture 24. Mr. David Relyea explaining how the alga needed for the hatchery is cultured
in the large tanks. While the basics of algal culture is pretty standard, each facility has
it’s own way of accomplishing the task.
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Picture 25. Flowers has an interesting way of culturing the larval shellfish. The shellfish
are held in the smaller tanks that are inside the larger tanks. The larger tanks hold alga

culture which is then pumped up to the shellfish. They evolved this system due to space
constraints.

Picture 26. The marine railway used to haul the company’s boats.
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Picture 27. Another building in the facility. That is Oyster Harbor in the background.
This building is used for juvenile culture.

Picture 28. The interior of the building seen in picture number 27. This shows the
assorted gear and tanks necessary for juvenile shellfish culture.
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Picture 29. Another view of the facility. The racks on the dock are home made juvenile
culture racks. The racks have plastic mest attached to hold the juvenile shellfish.

We toured the facility which includes a shellfish hatchery, algal production, a marine
railway to haul and repair the company’s boats, and nursery grow out. Mr. Relyea gave
me an interesting video on DVD detailing the history of the oyster in oyster bay. Mr.
Relyea was very appreciative of the assistence he has received from the NEFSC
Laboratory at Milford Connecticut. He shared with us that the scientific expertise at the
lab has been invaluable to his company’s continued existance over the years.

After the tour we thanked Mr. Relyea for his time and headed back to Southhold. We
grabbed a quick fast food meal to eat in the car as | was hoping to make the 3 pm ferry
back to Connecticut. We ended up getting back to Southhold at 3 pm, not enough time to
make the ferry which was still an half hour drive further up the north fork of Long Island.
I made reservations for the next ferry at 5 pm, and sat in the Learning Center’s library
and caught up with paperwork and e-mails. At a little bit after 4 | thanked Mr. Rivara for
his assistence in arranging the visit and hosting me. | then drove to Point Orient where |
caught the 5 pm ferry to the mainland.

As all of my site visits to the various coastal states in the Northeast Region have been,
this visit to New York was very informative. The aquaculture industry here ranges from
a company within 25 miles of New York City that has been in business for more than a
hundred years, small botique growers on the western end of the island, an underground
shellfish hatchery and a fin fish facility that was dormant but the principals are planning
to bring back on line. The people I was fortunate enough to meet all seem to be very
capable and competent.
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BY EL WYVES

BURIED TREASURE
In Greenport’s legendary oyster beds, a boutigue brand rises.

14 FALL 2006 EDIBLE FAST EMD
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amdwhnwwynq-ﬂkmummim' the pristine sutdoors.
“Ir’s sor nflikrllinkcl:n-mm'ﬁn'ﬂid Jurczenia. Sun bathers
come over o ses the bl while curious children ook up from their

sand castle consinaction hmm:wmmhhmwm

mwinmnsmgﬁmmnmmmm
Jurezenia and Yaxa happy. T soe 100 boats out here,” Yaxa s,
=scallepers, Aounder fishers, undqsldizrm:rhllhhﬁ there's a great
poum‘wlml:r'-'-;'-tbul:.' a
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