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Dear AES Members,

The AES has reached a new mile-
stone.  Our membership has now
reached 258, which is our highest
membership ever!

I am also happy to report that the
Aquacultural Engineering Society was
well represented during the 4th
International Recirculating Aquacul-
ture Conference (Roanoke, Virginia,
July 18-21, 2002) with two AES
Special Sessions on Commercial
Recirculating Systems.  I would like to
thank Michael Timmons, AES 1st Vice
President, for organizing these two
AES sessions.  The AES Special
Sessions were full of useful informa-
tion and were well attended, with
standing room only during many of the
presentations.  Please turn to page 6 if
you would like to read more about the
4th International Recirculating
Aquaculture Conference.

Up next, the AES will be partici-
pating in the Aquaculture America
2003 conference and tradeshow, which
will be held February 18-21, 2003, at
the Commonwealth Convention Center
in Louisville, Kentucky, USA.   Kelly
Rusch, AES 2nd Vice President, has
organized an AES Workshop on aqua-
cultural engineering basics and an AES
Special Session on computer tools for
aquaculture.  The AES will also be
organizing an AES Special Session and
Workshop for the World Aquaculture
Society’s Annual Meeting World
Aquaculture 2003, which will be held
in Salvador, Brazil, May 19-23, 2003.
Please contact AES member Gustavo
Parada (gparada@fundch.cl) or myself

LETTER FROM YOUR PRESIDENT
(s.summerfelt@freshwaterinstitute.org) if
you are interested in participating in the
AES session or workshop to be held at
World Aquaculture 2003 in Brazil.  Please
read the contents of this newsletter and
visit the AES webpage (www.aesweb.org)
to learn more about these upcoming meet-
ings.   Note these meetings on your calen-
dar and attend them if possible.

John Colt has also volunteered to
organize the next AES Issues Forum,
which will be held in Seattle, Washington,
USA, in the fall of 2003.  Keep an eye out
for more details on the 2003 AES Issues
Forum in future newsletters.  

The U.S. Environmental Protection
Agency has released their proposed new
aquaculture effluent guidelines for com-
ment.  The effluent guidelines proposed
would create different effluent discharge
regulations for aquaculture facilities that
produce 45-216 metric ton (100,000-
475,000 lbs) and facilities with a produc-
tion capacity of > 216 metric ton.  The
regulations target different sectors of
aquaculture in different ways and some
sectors, such as closed pond systems,
which do not appear to have received any
EPA discharge regulations.  Over the past
two years, Ronald Malone (AES Past
President) served as the AES representa-
tive to the Joint Subcommittee on

Aquaculture, Aquaculture Effluents
Task Force.  Ronald Malone’s sugges-
tions, along with the suggestions of
several other AES members, formed a
portion of the information base consid-
ered by the EPA during the formulation
of these new effluent guildelines.
Thanks Ron!

As you can see, the AES has quite
a long list of activities.  Running this
society is only possible because of the
high level of participation by our mem-
bers.  We need your help to face future
challenges and establish a more visible
and respected presence for our profes-
sion and our contribution to aquacul-
ture.  Please contact me if you would
like to be involved in any of the soci-
ety’s activities.  My email is: s.sum-
merfelt@freshwaterinstitute.org and
my phone number is (304) 870-2211.

I hope to see you in Louisville,
Kentucky, at Aquaculture America
2003 next February!

Best Regards,

Steve
Steven Summerfelt, President
Aquacultural Engineering Society
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INTRODUCTION 
Dissolved carbon dioxide can be

found in all natural waters in contact with
the atmosphere or with an inorganic car-
bon substrate, such as limestone. Carbon
dioxide can be stripped from water into
air, because dissolved carbon dioxide is
almost always found in intensive aquacul-
ture situations at concentrations that
exceed its saturation concentration, i.e.,
about 0.6 mg/L.  However, carbon dioxide
is not stripped from water into air as read-
ily as nitrogen gas, because carbon diox-
ide is extremely soluble in water (e.g.,
much more soluble than oxygen and
nitrogen).  In fact, vented oxygen transfer
columns that are commonly being used to
strip nitrogen gas from water (while at the
same time dissolving oxygen into the
water) will not strip significant amounts
of carbon dioxide because they operate at
gas-to-liquid contact volumes that are
least 100 times to small (Watten et al.,
1991).

Ground waters can contain elevated
levels of dissolved carbon dioxide due to
contact with inorganic carbon compounds
such as limestone, which can dissolve and
increase water’s pH, alkalinity, and total
inorganic carbon content.  Therefore, car-
bon dioxide problems can occur in flow-
ing water systems that use alkaline
groundwaters with little aeration.
However, more frequent problems with
dissolved carbon dioxide are now being
encountered in flowing water aquaculture
systems (and in fish hauling tanks) as
more intensive production technologies
are used to boost carrying capacities (and
increase transport) and production effi-
ciencies.  Summerfelt (2000) recently
reviewed the issues surrounding carbon
dioxide and reported that carbon dioxide
accumulation in systems that supplement
oxygen are exacerbated because these
systems support higher fish loading rates,
the oxygen dissolution processes that are
used provide insufficient gas exchange to
strip the quantities of carbon dioxide pro-
duced, and these systems often do not use
standard aeration processes. However, far
less carbon dioxide can accumulate in
systems using only standard aeration
units to supply oxygen, because available

oxygen levels are limited by the satura-
tion concentration of oxygen and the aer-
ation provides enough air-water contact
to strip carbon dioxide before it can accu-
mulate to toxic levels (Speece, 1981).

CARBON DIOXIDE
PRODUCTION AND TOXICITY
Fish excrete carbon dioxide through their
gills.  Fish excrete about 1.4 grams of car-
bon dioxide for every 1.0 gram of oxygen
consumed.  Therefore, fish such as
salmon and trout produce 0.3 to 0.4 gram
of carbon dioxide per gram of feed con-
sumed.  Fish, however, do not excrete
carbon dioxide as effectively in water
containing elevated carbon dioxide con-
centrations.  When fish cannot excrete
carbon dioxide effectively, it increases
their blood acidity, decreases the ability
of their hemoglobin to transport oxygen,
and in some species will also
decrease their blood’s maximum
oxygen binding capacity
(Wedemeyer, 1996).  In
salmonids, a dissolved carbon
dioxide concentration in the
water of 20 mg/L will begin to
impair oxygen transport
(Wedemeyer, 1996).  However,
at dissolved carbon dioxide con-
centrations approaching 30-40
mg/L, the blood oxygen carrying
capacity will be depressed to the
point where even high environ-
mental dissolved oxygen con-
centrations may be insufficient
to prevent decreased blood oxy-
gen levels (Wedemeyer, 1996).
These concentrations of dis-
solved carbon dioxide will
sedate the fish and may be lethal
(especially at higher concentra-
tions).  Carbon dioxide may also
be toxic to fish by contributing
to nephrocalcinosis, the forma-
tion of calcareous deposits in
their kidneys.  In rainbow trout
the clinical signs of a carbon
dioxide problem are moribund
fish, gaping mouths, flared oper-
culums, and extra-bright,
maraschino-red gill lamella
(Noble and Summerfelt, 1996).

UNDERSTANDING AND TREATING
CARBON DIOXIDE PROBLEMS

Steven T. Summerfelt
The Conservation Fund’s Freshwater Institute, PO Box 1889, Shepherdstown, WV 25443
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Carbon dioxide is not a major contributor
to gas bubble disease, however, because
it does not contribute significantly to gas
supersaturation in water (Colt and
Orwicz, 1991).

In salmonids, the upper safe limits
for chronic exposure to carbon dioxide
have been reported to range from less
than 9 to as much as 30 mg/L (Heinen et
al., 1996), depending upon fish species,
developmental stage of the fish, and other
water quality variables.  Fish may be able
to tolerate more dissolved carbon dioxide
if dissolved oxygen concentrations in the
water are near or greater than saturation
levels (Wedemeyer, 1996).  Additionally,
higher concentrations of free carbon
dioxide may also be tolerable to fish in
water’s with high pH or alkalinity or
both, due to improvements in their blood
buffering capacity under those conditions.

Figure 1.  Performance of a given packing material
is a function of packing depth, air to water ratio
(G/L), and the inlet dissolved carbon dioxide con-
centration.  The top and bottom graphs estimate
treatment at inlet concentrations of 40 mg/L and 20
mg/L, respectively (Summerfelt et al., 2000a).
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or by adding a source of alkalinity such as
lime, caustic soda, soda ash, or sodium
bicarbonate to the water.  Note, that alka-
linity is not affected by adding or remov-
ing carbon dioxide.  Accumulation of car-
bon dioxide due to fish respiration will
increase the total dissolved inorganic car-
bon concentration, build up the carbonic
acid concentration, and decrease the con-
centration of carbonate, causing the pH to
drop to a lower value.  Conversely, strip-
ping carbon dioxide will decrease the
concentration of total dissolved inorganic
carbon, shift equilibrium as bicarbonate
releases carbonate ions, and shift pH to a
higher value.  After water exits the strip-
ping column, it will only take minutes for
the carbonic acid to dehydrate to a new
equilibrium level and thus replenish some
of the carbon dioxide level that was
removed (Grace and Piedrahita, 1994).
This chemical equilibrium with the total
carbonate system makes it difficult to
strip a large fraction of carbon dioxide
from well-buffered waters.  Precipitation
of inorganic carbon compounds of calci-

often used instead of plastic media if high
solids loadings are expected, because
columns packed with plastic media may
foul and screens are generally easier to
maintain (Summerfelt et al., 2000a).
However, splash screens do not strip as
much dissolved carbon dioxide as
columns packed with plastic media
(Summerfelt et al., 2000a).

Note, that fish transport tanks should
also aerate to strip dissolved carbon diox-
ide and then they should also rapidly vent
air from the head space above the water
level; which will help to maintain safe
water quality during long transport trips
(Forsberg and Summerfelt, 1999).

Dissolved carbon dioxide is in acid-
base equilibrium with other components
of the dissolved inorganic carbon system.
Therefore, the dissolved carbon dioxide
concentration at a given temperature can
be estimated from the alkalinity and pH
(Summerfelt, 2000) as shown Figure 3.
Increasing pH will reduce the levels of
dissolved carbon dioxide.  A water’s pH
can be raised by stripping carbon dioxide

Figure 3. These two nomographs illustrate the dependence of dissolved carbon diox-
ide concentrations on pH and alkalinity (top graph), and the dependence of un-ion-
ized ammonia concentrations on pH and total ammonia-nitrogen (bottom graph),
according to acid-base equilibrium at 15°C (from Summerfelt et al., 2000b).  The
heavy-dashed lines indicate how setting a maximum limit of 20 mg/L on the concen-
trations of dissolved carbon dioxide (1) and of 0.0125 mg/L on un-ionized ammonia
(3), at an alkalinity of 100 mg/L (2), will set the minimum operating pH (about 7.06)
and the maximum allowable TAN (4) (about 5.0 mg/L).

CARBON DIOXIDE
TREATMENT

Aeration processes and alkaline
chemical addition are both viable options
that can be used to increase pH and con-
trol carbon dioxide accumulation in inten-
sive aquaculture systems.  However, the
dissolved carbon dioxide concentration in
intensive aquaculture systems can be 20-
40 times the ambient saturation concen-
tration, which means that stripping carbon
dioxide from water can rapidly and signif-
icantly increase the partial pressure of
carbon dioxide in the passing air flow
(Grace and Piedrahita, 1994).  Therefore,
it takes much more air-water contacting to
strip carbon dioxide than it takes to dis-
solve oxygen.  It also requires venting air
from enclosed spaces to prevent carbon
dioxide gas from accumulating within
room air or within the head space found
above the water in fish transport tanks.
Effective carbon dioxide stripping
requires contacting at least 5 to 10 vol-
umes of air flow for every 1 volume of
water flow treated (Figure 1).  This air-
water contacting is often accomplished by
forced ventilation of air through 1.0 to
1.5-m tall cascade columns (Figure 2) that
are typically sized to treat 60-84 m3/hr of
water flow per square meter of column
cross-sectional area (Vinci et al, 1998;
Summerfelt et al., 2000a).  Carbon diox-
ide stripping can be improved by packing
the cascade columns with high voidage
plastic media or stacked screens that
break-up the water droplets.  Screens are

Figure 2.  An illustration of the design and
placement of an LHO unit and a stripping
column within the Freshwater Institute’s
1900 L/min partial-reuse system
(Summerfelt et al., 2000b).
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AES WEB
SITE 

The Aquacultural Engineering
Society world wide web site address
is:

www.aesweb.org
The AES web site has sections

for general AES information, new
happenings or business, conference
information, membership services,
publications information, and links
to other sites. The AES newsletter is
now available at the site, with old
issues archived for your reference.
Currently those interested in becom-
ing members of the AES may apply
online.  The AES web site accepts
secure online credit card transac-
tions for membership applications
and membership renewals.  If you
have any suggestions or contribu-
tions to the web site please contact
Brian Vinci at b.vinci@freshwa-
terinstitute.org.

um and magnesium will also occur after carbon dioxide is stripped from hard waters and
their pH has risen.  Depositions of limestone scale on tanks and equipment, and of marl
sediments in quiescent zones can both present operational problems to fish farms.

An interesting application of carbon dioxide stripping occurs in serial-reuse and partial-
reuse systems, which do not use biofilters to control ammonia levels, but rather employ rel-
atively large make-up water flows to dilute the total ammonia-nitrogen produced and pre-
venting un-ionized ammonia from accumulating to toxic levels.  In these reuse systems, a
water’s pH can be controlled to some degree by the amount of dissolved carbon dioxide
removed.  Removing less dissolved carbon dioxide via aeration can help to keep the pH
down and thus the un-ionized ammonia at lower levels in open-reuse systems (Summerfelt
et al., 2000b), because the fraction of un-ionized ammonia declines with declining pH lev-
els (Figure 3).  Removing less carbon dioxide also helps to reduce limestone scale deposi-
tion and marl sediment problems.  Ideally then, only as much dissolved carbon dioxide
should be stripped from serial-reuse and partial-reuse systems as is necessary to maintain
safe dissolved carbon dioxide levels.  Thus, controlling carbon dioxide stripping within
serial-reuse and partial-reuse system can allow one to optimize the water’s pH so that both
unionized-ammonia and dissolved carbon dioxide concentrations are minimized, as shown
in the nomograph is Figure 3 (Summerfelt et al., 2000b).

Newsletter
The AES News is printed quarterly
by the Aquacultural Engineering
Society.  You can receive the AES
News by joining the Aquacultural
Engineering Society.  If you would
like to discuss the contents of the
AES News, or, if you would like to
contribute information to the AES
News, please contact either of the
two Co-Editors:

Steve Summerfelt
Freshwater  Institute
P.O. Box 1889
Shepherdstown, WV 25443
304-876-2815 ph
304-870-2208 fax
s.summerfelt@freshwaterinstitute.or
g

Mike Timmons
Biol. & Env. Engineering
Cornell University 
Ithaca, NY 14853-5701
607-255-1630 ph 
607-255-4080 fax 
mbt3@cornell.edu



Aquaculture America 2003
The World Aquaculture Society will be hosting Aquaculture America 2003, which will be the next meeting of the US Chapter of the
World Aquaculture Society.  The Aquaculture America 2003 conference and tradeshow will be held February 18-21, 2003, at the
Commonwealth Convention Center, Louisville, Kentucky, USA.  For more information on the overall program and tradeshow at
Aquaculture America 2003, please contact John Cooksey, WAS Director of Conferences (phone: +760-432-4270; e-mail: worl-
daqua@aol.com), or visit the World Aquaculture Society’s website at: http://www.was.org.  Kelly Rusch, AES 2nd Vice President, has
organized an AES workshop on aquacultural engineering basics and an AES special session on computer tools for aquaculture.  

Aquacultural Engineering Basics – Revisited  
8:30 Water Quality Basics Jaap van Rijn
9:00 Practical Physical Unit Operations for Aquaculture Shulin Chen
9:30 Practical Biofiltration for Recirculating Aquaculture Systems Ron Malone 
10:00 BREAK
10:30 Calculating Air and Water Pressure Loss in Piping Systems for Cost Effectiv Paul Hundley

Blower and Pump Selection
11:00 Design of Aeration Systems for Aquaculture John Colt
11:30 Carbon Dioxide Control Brian Vinci

Computer Tools for Aquaculture 
1:00 Computer Tools – What’s Out There? Doug Ernst
1:15 AQUAFARM – Software for Aquaculture Planning and Design Doug Ernst
2:00 Process Control and Monitoring Options Jim Ebeling
2:45 BREAK
3:15 FISHY: A Comprehensive Catfish Production Management Computer Program Wallace Killcreas
4:00 FISH-VET: A Comprehensive Disease Diagnostic Tool for Aquaculture Shawn Prescott
4:45 15-minute panel discussion – question and answer session

World Aquaculture 2003
The World Aquaculture Society will be hosting World Aquaculture 2003, which will be held in Salvador, Brazil, May 19-23, 2003.

For more information on the overall program and tradeshow at World Aquaculture 2003, please contact John Cooksey, WAS Director
of Conferences (phone: +760-432-4270; e-mail: worldaqua@aol.com), or visit the World Aquaculture Society’s website at:
http://www.was.org.  

The AES will also be organizing an AES special session and workshop for World Aquaculture 2003.   Please contact AES mem-
ber Gustavo Parada (gparada@fundch.cl) or Steve Summerfelt (s.summerfelt@freshwaterinstitute.org) if you are interested in partici-
pating in the AES session or workshop to be held at World Aquaculture 2003 in Brazil. 

2003 AES Issues Forum 

Dr. John Colt will be organizing the third AES Issues Forum, which will be held during the fall of 2003 in Seattle, Washington,
USA.  The AES Issues Forum is held roughly every two years and is intended for members to gather, present, listen to, and reflect upon
the recent advances that have been made in the field of aquacultural engineering.   Discussion and audience participation are encour-
aged following each presentation and also during several social events.  The 1999 and 2001 AES Issues Forums were very popular.  The
first AES Issues Forum was held in 1999 on the campus of North Carolina State University in Raleigh, North Carolina, and the second
AES Issues Forum was held November 11-14, 2001, in Shepherdstown, West Virginia.  Over 80 engineers, scientists, and industry lead-
ers attended the last AES Issues Forum.  A proceedings that contains all the papers presented during the 2001 AES Issues Forum is now
available to order through the Natural Resource, Agriculture, and Engineering Service (NRAES #157).  Contact NRAES if you are
interested in purchasing a copy: NRAES, Cooperative Extension, 152 Riley-Robb Hall, Ithaca, New York, 14853-5701 (phone: 607-
255-7654;  fax: 607-254-8770; or Email: nraes@cornell.edu).



4th International Conference on Recirculating Aquaculture
ROANOKE, VA— More than 250 participants gathered in Roanoke July 18-21, 2002 to meet with their colleagues in recirculating aquacul-
ture, and discuss progress and problems in the industry.  The group included 93 international guests from 25 different countries, as well as reg-
ulators, aquaculture industry suppliers, and members of the media, as well as a contingent of middle and high school teachers, who were learn-
ing how they might integrate an aquaculture system into their science curriculum.

The conference, which was hosted by Virginia Tech’s Commercial Fish and Shellfish Technologies Program (CFAST), was once again spon-
sored through the collective support of the Aquacultural Engineering Society (AES), the Freshwater Institute, Virginia Sea Grant, and the U.S.
Department of Agriculture.  The CFAST group is an integrated group of faculty from four of the University’s five colleges, and has established
the International Conference on Recirculating Aquaculture as the premier event in the world dedicated exclusively to recirculation technology,
and applications. 

A total of 73 papers were given in 16 symposia, organized by topic.  The
AES organized two of these sessions, which were focused on the design of
commercial recirculating systems.  The conference also included a trade
show with 35 exhibitors.  Dr. William Rickards, director of the Virginia Sea
Grant College Program, gave the keynote address.

Conference attendees were pleased with the offerings at the 2002 confer-
ence, and planning is already underway for the 2004 conference, and a Call
for Papers has already been issued.  The dates for the 2004 conference are
July 22-25, 2004, once again at the Hotel Roanoke and Conference Center.
To request a PDF or paper copy of the call for papers, please contact Angela
Correa at Virginia Tech (540) 231-2075 or cfast@vt.edu.

George Flick, left, and Steven Summerfelt helped to organize the 4th
International Conference on Recirculating Aquaculture. (photo by Angela
Correa, CFAST, Virginia Tech).

IRS Approves AES Tax Exempt Status
The AES (Shepherdstown, WV) has

been in the process of filing for exemp-
tion from federal tax with the U.S. Govt
for the last two years. The AES was incor-
porated in 1993 in New York State under
the NYS not-for-profit laws, but this did
not exempt the AES from U.S. Federal
taxes. Fortunately the AES never had
yearly gross revenues that would have
required us to file Federal tax return
forms until 2000. In 2000 we filed a tax
return (as a non-profit organization) and
filed for recognition for exemption. The
U.S. Internal Revenue Service received
and reviewed our application for exemp-
tion and asked us to provide some more
budget information and make a minor
amendment to our bylaws. In 2002 a
motion was brought before the AES

Board of Directors to amend the bylaws
to no longer allow election of officers by
proxy. The IRS had stated in their
response to our application for recogni-
tion of exemption that "Proxy voting
diminishes the public control of an entity
by allowing one person the ability to con-
trol more than one vote." The amendment
was adopted and we responded to the IRS
in 2002.

On September 13, 2002 we were
informed that our application for exemp-
tion was successful and that the IRS
determined the AES is exempt from
Federal income tax under section 501 (a)
of the Internal Revenue Code. From here
on out each year the AES will file a Form
990, Return of Organization Exempt
>From Income Tax. As part of this

process we will make an official state-
ment of revenue and expenses for each
year. This information is included in this
newsletter for 2001.

Many thanks are due to past AES
Secretary/Treasurers Mike Timmons and
Steve Summerfelt who were instrumental
in pulling together the financial back-
ground required for our application. We
also owe thanks to our legal counsel, Ed
Crossmore of The Crossmore Law Office
(Ithaca, NY), who helped us navigate the
path through the exemption application
process. Thanks Mike, Steve, and Ed!

If you have any questions about this
process please don't hesitate to contact
Brian Vinci at b.vinci@freshwaterinsti-
tute.org.



JOB LISTING
Aquatic Science, Biotechnology

& Engineering
Great Lakes WATER Institute –

University of Wisconsin-Milwaukee

The university of Wisconsin-
Milwaukee (UWM) Great Lakes
WATER Institute invites applications
for scientific leaders who will apply
the rapidly advancing fields of
biotechnology, bioinformatics, and
bio-molecular science to the problems
of freshwater supplies and security,
and to the health of the ecosystems
dependent upon them.  Supported by
the newly created UWM Freshwater
Initiative and the Shaw Fund of the
Greater Milwaukee Foundation, the
WATER Institute is recruiting in the
broad area of engineering, biotechnol-
ogy and aquatic science with applica-
tions to freshwater and marine biolo-
gy, aquaculture and aquaponics, water
security, ecosystem monitoring, bio-
engineering, biosensor systems, and
underwater robotics.

This initiative will also support
outstanding opportunities for graduate
students through 20 new Shaw
Graduate Student Research
Fellowships over the next 5 years.
This permanent, tenure track research
position is one of three under recruit-
ment in the broad area of biotechnolo-
gy and is open at all ranks for scien-
tists with demonstrated potential to
establish vigorous interdisciplinary
research programs, with a willingness
to join a multi-disciplinary group of
marine and freshwater scientists and
with the desire to bridge the interfaces
between limnology and oceanography,
and molecular biology, genomics,
bioinformatics and engineering.  For
more information on the Shaw
Scientists positions please visit,
www.glwi.uwm.edu

Candidates should send a letter
postmarked no later than 1 November,
2002, with a description of research
interests, a detailed CV, and the
addresses/email of three references to:
Chair, Shaw Scientists Committee

Great Lakes WATER Institute
University of Wisconsin-Milwaukee
600 E. Greenfield Ave.
Milwaukee, WI  53204

UWM is an EO/AA Employer

2001 STATEMENT OF
REVENUE AND EXPENSES

Aquacultural Engineering Society

Revenue
Gifts, Grants and Contributions Received $      1,700.00
Membership Fees Received 16,095.00
Gross Investment Income 774.08
Gross Receipts from admissions 31,631.27

Total revenue 50,200.35

Expenses
Disbursements to or for benefit of members
(Journal of Aquaculture Engineering) 12,100

Other salaries and wages 1,372.34

Other expenses

Printing and copying 9,344.22
Postage 4,085.82
Legal & Accounting 3,350.00
Office Supplies 1,887.33
Promotional materials 2,275.01
Banquets 9,102.63
Speaker Support 4,500.00
Web page 649.00
Travel 661.25
Charter bus 700.00
Credit Card fees 864.75

Total other expenses 37,420.01

Total expenses 50,892.35

Excess of expenses over revenue $692.00

Checking account balance as of 12/31/2001 $13,822.57
Savings account balance as of 12/31/2001 $25,844.74

Nominating Committee Seeks
Your Input

The AES Nominating Committee is seeking nominees for several AES positions.
The committee is charged with the responsibility of recommending candidates for:

• 2005-2006 AES President. This candidate will succeed from 2nd Vice President
to 1st Vice President to President

• 5-7 Directors for the Board of Directors

Suggestions for candidates are needed now.  Elected candidates will have a sig-
nificant impact on the AES's future. The ability to lead the society and interact effec-
tively with other society members should be a high priority.

Send your nominations to the Nominating Committee Chair, Dr. Barnaby Watten
at barnaby_wattem@usgs.gov.



AES Sponsors
The AES is looking for sponsors within the aquaculture industry to support the cost of producing the AES News.  The sponsors
listed below have donated generously to support the AES in 2002.  For this donation, the AES will be inserting a one-page prod-
uct literature sheet in one of the newsletter mailings, and list the vendor as an AES supporter in four consecutive newsletters.
Please contact one of the AES News Co-Editors if you would like to be a sponsor.

Aquatic Eco-Systems, Inc.  
1767 Benbow Court, Apopka, FL  32703 
ph: (407) 886-3939
fax: (407) 886-6787
e-mail: aes@aquaticeco.com
web site: www.aquaticeco.com

Aquaculture Systems Technologies, LLC.
P.O. Box 15827, New Orleans, LA  70175 
ph: (800) 939-3659
fax: (504) 837-5585
e-mail: AQUASYS@BeadFilters.com
web site: www.BeadFilters.com

Aquaneering, Inc.
8280 Clairemont Mesa Blvd., Suite 117, San Diego,
CA  92111-1708 USA
ph: (858) 541-2028
fax: (858) 541-2048
e-mail: info@aquaneering.com
web site: www.aquaneering.com

PRAqua Technologies Ltd.
1635 Harold Road 
Nanaimo, British Columbia  V9X IT4
ph: (250) 714-0141
fax: (250) 714-0171
e-mail: info@praqua.com
web site: www.praqua.com 

Water Management Technologies, Inc.
P.O. Box 66125
Baton Rouge, LA  70896, U.S.A.
ph: (225) 755-0026
fax: (225) 755-0995
e-mail: info@w-m-t.com
web site: www.w-m-t.com

Marine Biotech, Inc.
54 West Dane Street, Unit A, Beverly,
Massachusetts  01915,U.S.A.
ph: (978) 927-8720
fax: (978) 921-0231
e-mail: sales@marinebiotech.com
web site: www.marinebiotech.com

For more information on the AES, visit the AES web page at:
http://www.aesweb.org

To join the AES, please fill out the following information and send with payment to: Brian Vinci, c/o Freshwater Institute, P. O. Box
1889, Shepherdstown, WV, 25443, USA (fax: 304-870-2208).  Make cheques payable to the Aquacultural Engineering Society.  You do
not have to provide education information to become a member.

Name  _______________________________________________   Position  _________________________________________________

Company _______________________________________________________________________________________________________

Address ________________________________________________________________________________________________________

City  ________________________ State  ____________________   Postal Code  ____________________    Country  _______________

Telephone  __________________________   Fax  ______________________   E-mail  ________________________________________ 

Highest Degree  ____________________   Major  _____________________   Institution  _____________________   Year  ___________

________  $75 (US) Individual Member;               ________  $75 (US) Student Member ;               ________  $25 (US) Student Member

MasterCard  _____     Visa  _____     American Express  _____     Credit Card No. ____________________________     Exp. Date  _____

Exact spelling of name on credit card: _______________________________________________________________________________


