
This has been one of those days.  I
knew it was coming for a few months.
I had a couple teeth that were filled a
time or two too much, and now it is
time for crowns.  The dentist is in his
usual form, personable and up-beat,
talking about miscellaneous to me and
his assistant.  Of course, between the
Novocain, gauze and drilling, I only
caught part of the conversation and my
mind drifted off to AES matters.  I began
to think that just like this appointment
“rushed” to me in a few months, so will
the February WAS conference in
Orlando (February 8-12, 2008) with
four special AES sessions: Effluent
Management, Live Hauling Issues and
Techniques, General Engineering, and
Airlift Technology and Application.
Our AES members will, of course, also
be involved in other sessions, and we
will hold an AES business meeting.  I
hope you will attend to meet the new
officers and find out how you might
become more involved in society activ-
ities.  

The doctor interrupts my thoughts
with, “well, that’s round 1.” Thank
goodness, my jaw was beginning to
ache. He leaves the room and it occurs
to me that Steven Summerfelt, George

Flick and I need to dive into the logis-
tics of offering the 2008 AES Forum
(July 23-24, 2008) in Roanoke,
Virginia, that will immediately precede
the International Conference on
Recirculating Aquaculture (ICRA, July
25-27, 2008).  Both programs will be
held at The Hotel Roanoke and
Conference Center.  We have sorted
out the details related to space and
food, but we need to firm up the tech-
nical program.  The 1.5 day Forum will
be dedicated to emerging species and
coldwater recirculating systems.
Hopefully, the Forum will increase our
membership because all participants
must be members of AES.  Our society
dues are minimal ($25), so joining the
society adds little to the Forum registra-
tion fee.  

The Dr. comes back for round 2. He
tells me, “This is a crowning experience
for you.” I think to myself, “Well, I am
this year’s AES President, but my reign
is winding down.” Roger Viadero will
take over as President in February.  

The Dr. puts a mess of that goopy
stuff in my mouth for an impression,
and I am to clamp my jaw and look out
the window for 5 minutes. I began to

wonder who will win the AES Best
Paper Award for 2006.  The award will
be presented to the author(s) at our
Orlando meeting.  Board members and
officers read the papers and rate them
in four areas.  This is a great experience
for Board members and a great
acknowledgement for the authors of
the top-rated papers (winning paper
and honorable mentions).  It is great for
Board members because unless you are
an avid reader of the AES Journal, you
may not appreciate how many fine
papers are in the Journal.  I learned les-
sons from all seven of the papers I
reviewed.  

The five minutes are up and now he
is picking at the base of my teeth. The
Novocain is wearing off and I’m begin-
ning to feel more of all the procedures.
Better quickly focus on more AES activ-
ities…1. Yoram Avnimelech and
Xiaohua Zhang are finalizing plans for
an AES biofloc session at the WAS con-
ference in Busan, Korea (May 19-23,
2008); 2. Two short courses in the area
of recirculating aquaculture will be
offered by AES members directly fol-
lowing the Roanoke ICRA (a short
course by Mike Timmons and Jim
Ebeling at Blacksburg, VA, and a short
course by Steven Summerfelt and Brian
Vinci at the Freshwater Institute in
Shepherdstown, WV); 3. Tim Pfieffer,
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By Michael Gearheart and Steven
Summerfelt
Copyright by Hatchery International 
(used with permission)

Ozone is a dangerously reactive, oxi-
dizing gas. By itself it is not com-
bustible, yet it poses a serious fire and
explosion risk by reacting with other
combustible materials. It is very toxic,
and the US Occupational Safety and
Health Administration (OSHA) has set a
time-weighted average (TWA) for an 8-
hr human exposure to ozone gas at a
maximum limit of 0.1 ppm.  The 10-
minute short-term exposure limit (STEL)
is 0.3 ppm. Exposure to ozone gas at 5
ppm can be immediately dangerous to
life and health. Potential effects include
dryness of the mouth, coughing, and
irritation of nose, throat, and chest, dif-
ficulty in breathing, headache, dizzi-
ness, and fatigue. Ozone can also irri-
tate the eyes by causing pain, lacrima-
tion, and inflammation. It is important to
note that the detectable odour threshold
for ozone gas varies widely.  Ozone has
a sweet smell that is noticed by some at
a concentration as low as 0.005 ppm;
others may not detect it until the con-
centration is as high as 2.0 ppm.    

Ozone and Water Quality

Ozone is now commonly used for disin-
fecting water in intensive aquaculture
and seafood processing applications,
and more recently in recirculating aqua-
culture systems. Ozone’s strong oxidiz-
ing potential breaks down, or helps to
remove fine- and colloidal solids,
organic compounds, nitrite, and
pathogens. Its effectiveness depends on
concentration, contact time, pathogen
loads, and the concentration of organics
and other constituents in the water.
Depending upon the system design and
the species being farmed, the optimum
ozone dosage rate can be highly vari-
able. However, recent research at the
Conservation Fund Freshwater Institute
shows that only modest ozone dosages
in combination with a UV irradiation
dose of 50 mW-sec/cm2 in a well
designed RAS, (e.g., one with an effec-
tive solids removal system) can give
nearly complete bacterial inactivation in
the recirculating flow.

Production System Risks

Just as critical as human exposure is
the risk of exposing fish to high ozone
concentrations, which can produce
gross tissue damage and even kill the
fish. The dissolved ozone concentration
that damages gills or kills rainbow trout
is reported to be between 0.008 and
0.06 ppm. Dissolved ozone can destroy
the epithelium covering the gill lamella,
resulting in a rapid drop in serum osmo-
lality, and if mortality does not occur
immediately, can leave the fish highly
susceptible to microbial infection. The
first signs of exposure to toxic concen-
trations are noticeable changes in fish
behavior. Fish stop feeding and congre-
gate near the surface and sometimes
gasp for air. Their swimming behavior
becomes progressively erratic, attempts
to jump out of the tank increase and
some fish show darting behavior fol-
lowed by listless swimming. Fish then
lose vertical equilibrium and became
pale, with vertical patches of dark pig-
ment on the sides of the body. Fish that
reach this latter condition rarely survive.
Gills of fish exposed to high levels of
ozone show excess mucus, hyperplasia,
and aneurysms.

Additional concerns arise when
ozonating brackish or seawater systems.
The bromine- and bromate by-products
that can result from ozonating water that
contains any bromide are also toxic to
fish, and have a much longer half-life
than dissolved ozone itself. When
ozonating brackish or seawater systems,
restrictions on the ozone dose or the
oxidative reduction potential (ORP) are
sometimes used to minimize bromine
production. For example, modest levels
of ozone can be applied safely to sea-

water RAS to improve water quality, and
it is also possible to control bromine
accumulation using high dosages of UV
irradiation or activated carbon filtration
(or both).  Bromate production, on the
other hand, can be minimized during
ozonation by maintaining a modest
concentration of total ammonia nitro-
gen.   

Long-term ozone use can also intro-
duce some risk to biofilter performance.
When nitrite is removed primarily by
ozonation over an extended period,
there is the potential for losing nitrifying
bacteria. If ozonation were to suddenly
cease, then a potentially dangerous
nitrite spike might follow. If fewer
nitrate-forming bacteria were present,
the biofilter would be less capable of
converting nitrite to nitrate. This compli-
cation does not always occur: for exam-
ple in an RAS that incorporates a highly
efficient biofilter that does not export
nitrite.

Design Considerations

Ozone is generated on-site with a
commercial ozone generator and must
be used immediately. Generating ozone
involves using a dried air- or oxygen gas
feed, and an excitation of oxygen mole-
cules to create atoms of oxygen (O) that
bond to molecules of oxygen (O2) in the
feed gas to create ozone (O3).
Generating and transferring ozone to
the culture system requires proper
design and construction of reactor and
transfer mechanisms for safe and effec-
tive ozone use. A fully enclosed system
using type 316 stainless steel for all
materials, piping, and valves (with
Teflon gaskets and membranes) is rec-
ommended for use with high concentra-
tions of dry ozone gas. There are several
locations where ozone may be injected

Ozone Safety in Aquaculture Systems

Ozone generator and high-concentration ozone
gas monitor used at the Conservation Fund
Freshwater Institute.

Hand-held ozone sensor
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Ozone generator emergency shut-off should be
located OUTSIDE the generator room!

into an aquaculture system. Choosing
this location will depend on the results
desired, and must take into account the
effect of residual O3 concentrations on
the system, fish stocks, effluent, and per-
sonnel.  

Engineering Controls

Due to the risk of fire and explosion
electrical sparks, heat, and intense light
flashes must be avoided. A mechanical
ventilation system should be operating
at all times to eliminate any build up of
ozone gas in and around fish production
and ozone generation rooms. Ambient
ozone gas monitors should be installed
close to the ozone generator, and in a
central location of the production area.
To be conservative and effective, these
monitors should be connected to alarms
(audible and visible) that will engage at
levels below the TWA, of 0.07 ppm.
Hand-held ozone detection devices
should also be available to make spot-
check measurements around piping and
poorly ventilated areas, e.g., sumps and
low-lying vessels. Concentrations of
ozone in air that are measured at the
dedicated monitoring locations, and at
specific locations tested with the hand-
held unit should be recorded. In addi-
tion, there should be controls that will
shut off ozone generation in the event
that the water supply at the injection site
becomes too low, reducing the likeli-
hood of ozone gas escaping into the
room. Emergency shut-off switches con-
trolling the ozone generator should be
located outside the ozone generation-
and ozone transfer rooms (i.e. outside
the building) eliminating the need to
enter the building if an emergency shut-
down is required.  

Production System Safety
Measures

Ozone monitoring instruments and
analytical capabilities are vital compo-
nents to the safe management of the
production system. A dissolved ozone
analyzer, indigo method reagents and
supplies, and/or an oxidation reduction
potential (ORP) sensor should be uti-
lized routinely to screen the culture tank
for any build-up of dissolved ozone. If
fish show signs of ozone stress, if the
ozone concentration in the culture tank
meets or exceeds 0.01 ppm, or if the
ORP measured in the culture tank 
exceeds approximately 350 mV in fresh-

water, then the ozone generator should
be turned off immediately. Continuous
on-line monitoring instrumentation (e.g
ozone analyzer or ORP sensor) can be
placed at the inflow to or inside the cul-
ture tank, and connected to the ozone
generator with a shut-off mechanism
that would be activated toxic ozone lev-
els are encountered.  

To help prevent toxic dissolved
ozone concentrations in the culture
tank, encourage dissolved organic car-
bon and nitrite in the system by ensuring
that fish are fed whenever ozone is
being applied. The mass of ozone being
applied should be no greater than
approximately 15-25 g ozone per kg of
feed added to the system. This is a strong
enough dose to achieve satisfactory
water quality .  

Personnel Protective
Measures

The first and foremost concern is for
the health and safety of the personnel.
Everyone who could potentially be
exposed to ozone gas must be familiar
with the Material Safety Data Sheet
(MSDS) for ozone. This document, and a
placard indicating when ozone is in use,
should be posted at the entries to the
production- and ozone generation
rooms. Staff should be familiar with the
LED screen on the ozone generator, and
the dedicated ozone gas detection
equipment, so that they can identify
when ozone is being generated. They
should know the location and operation
of the ventilation fans, the hand-held
and dedicated monitoring instruments,
and all safety procedures.  

If the ozone detector alarm is activat-
ed in the production or generation
room, the recommended actions are as
follows:  

1. Exit the room immediately.
2. Go to the control switch located

outside of the room or building,
and turn off the ozone generator.

3. Ensure that the room ventilation
fan is operating.

4. Contact the designated ‘ozone
safety officer,’ who will inform all
staff that a leak has occurred, and
address any questions or concerns
that arise.

5. Do not return to the room for at
least 30 min after the ozone gener-
ator has been shut down, and the
room has been well ventilated.

6. Return to the production and gen-
eration rooms with a hand-held
ozone monitor to ensure that room
air concentrations are below the
TWA (<0.1 ppm ozone) before
allowing others to return. To be
entirely safe, the operator return-
ing to monitor the room should
wear a supplied air respirator
(SAR) that meets the company’s
Respiratory Protection Program
(RPP).

These are procedures used at the
Conservation Fund Freshwater Institute.
Others can develop their own written
safety procedures by referencing this
article and reviewing local site-specific
conditions with their own Safety
Committee. Implementing these types of
measures to protect personnel and com-
ponents of the aquaculture system can
reduce the risks and hazards associated
with using ozone as a disinfectant, and
its safe and effective use can lead to
strong improvements to the productivity
of your aquaculture system.

Michael Gearheart and Steven
Summerfelt are with The Conservation
Fund Freshwater Institute,
Shepherdstown, West Virginia. For more
information contact them at:
s.summerfelt@freshwaterinstitute.org, or
m.gearheart@freshwaterinstitute.org

Material Safety Data Sheets must be posted
prominently.
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Aquaculture America 2008

The World Aquaculture Society will
be hosting Aquaculture America 2008,
which will be held at Disney’s
Coronado Springs Resort in Lake Buena
Vista, Florida, USA, February 9-12,
2008.  

The AES organized two special ses-
sions were organized by the AES:

Airlift Technology and
Applications, hosted by Ron Malone
(rmalone@lsu.edu) and Tim Pfeiffer
(tpfeiffer@spa.ars.usda.gov)

The session will focus on the theo-
ry and practice underlying airlift tech-
nology, the engineering constants and
parameters to quantify airlift system
design and application, and to provide a
forum for presenting airlift applications
in field operations. 

Live Hauling Warm Water Fish, host-
ed by John Colt (John.Colt@noaa.gov)

Current research on animal wel-
fare, physiological impacts of hauling,
design of hauling systems, and develop-
ment of improve hauling protocols will
be presented. Talks on hauling of catfish,
tilapia, baitfish, and tropical fish are
included.

In addition, an aquacultural engi-
neering session containing contributed
papers has been organized.  See the tab-
ulated programs (below and adjoining)
for more details.

For more information on the overall
program and tradeshow at Aquaculture
America 2008, please contact:

Conference Manager
P.O. Box 2302
Valley Center, CA 92082 USA
Tel: +1 760 751 5005
Fax: +1 760 751 5003
Email: worldaqua@aol.com
https://www.was.org/meetings/pdf/AA2
008RegForm.pdf

Upcoming
Events

AES Session: Live Hauling Warmwater Fish, Sunday, February 10

Presenter Presentation Title Time

F. Conte Live hauling and retail holding: engineering for welfare 11:00

J. Tomasso Stress reduction during fish transportation 11:30

M. Francis Design and manufacturing of fish transport systems 12:00

F. Wynne Live hauling food size channel catfish Ictalurus punctatus 12:15

P. Pearson, A method for estimating the volume of oxygen 1:30
R. Beecham required by channel catfish Ictalurus punctatus and

blue catfish Ictalurus furcatus, during transport

R. Beecham,P.R. Oxygen consumption rate and metabolism of blue 1:45
Pearson, G.R. Ictalurus furcatus and channel I. punctatus catfish
Parsons, C.D. Minchew

D. Heikes Preparing fish for the long haul: some Arkansas examples 2:00

T. Crosby Transportation of tropical ornamental fishes 2:15

T. Harmon Transporting live fish in transport containers: 2:30
a review of the basics

H. Thomforde Live transport of bait and ornamental fish from Arkansas 2:45

T. Momoda, R. Stress and injury associated with transporting tilapia to the 3:30
Chitwood, G. Feist, live fish market affects pathology-related survival
J. Colt, C. Schreck

J. Colt, M. Rust Modeling of water quality in warmwater transport systems 4:00

B.Bosworth Impact of transport on catfish product quality 4:15

J. Colt, R. Chitwood, Water quality in retail tilapia holding systems 4:30
T. Momoda, G. Feist
C. Schreck

Panel Research needs in transport 4:45

AES Session: Airlift Technology and Applications, Tuesday, February 12, 2008

Presenter* Presentation Title Time

R.A. Hearn*, T.J. Gas Transfer Rates From Airlifts Used For Concurrent 9:00
Pfeiffer, B.S.  Aeration, C02 Stripping, And Recirculation
Johnson, R.F. Malone

T.J. Pfeiffer*, R.A. In-Tank Aeration, A Necessary Complement Of  Production 9:15
Hearn, C.M. Recirculating Aquaculture Systems
Christina, R.F. Malone

C.M. Christina*, R.F. Pumps Vs. Airlifts: Theoretical And Practical 9:30
Malone, T.J. Pfeiffer Energy Implications

R.F. Malone* Airlifted-Polygeysers Interim Design Guidelines For Use With 9:45
Recirculating Aquaculture Systems: Issues And Refinements

J. Hargreaves*, Huffing And Puffing: Experience From A Commercial-Scale 10:30
S.Young Recirculating Aquaculture System Using Airlifts And Diffused Air

M. Paquette*, R.F. Performance Of An Airlift System Using A Polygeyser Bead 10:45
Malone, M. Filter To Hold Yellowtail, Seriola Llandi
Drawbridge, K. Boyle

S.A. Sanford*, Energy Efficient Recirculation Aquaculture System 11:00
D.J. Reinemann Demonstration Using Airlift Pumps And Plant Fiber Filters

W. VanToever* A Low Energy, Biosecure, “Hybrid” Recirculation System 11:15
T. Pfeiffer Incorporating Air Lift Pumps for Water Circulation, Aeration, 

and CO2 De-gassing

S.T.Summerfelt*, Airlift Pumps For Fish Harvesting In Circular Tanks 11:30
T. Waldrop, G. Wilson

M. Hicks*, Aeration Technology: New Advances In Aquaculture 11:45
T. Johnson
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AES Session: Effluent Management Contributed, Sunday, February 10, 2008

Presenter* Presentation Title Time

J.F. McKenzie*, Freshwater Mussel, Elliptio complanta, Effect on Water Quality 11:00
G.l Ozbay and Catfish, Ictalurus punctatus, Growth in Aquaculture Ponds

K.M. Buzby*, J.J. Efficacy of a Geotextile Bag at Solids Removal and nutrient 11:15
Hendricks, A.T. Retention of Flow-through Aquaculture Solid Waste
Creel, K.J. Semmens, R.C. Viadero, Jr.

M.J. Sharrer*, K. Evaluation of Solids Thickening Technologies (Gravity 11:30
Rishel, S.T. Thickening Cone, Geotextile Filter, and Belt Filter) for
Summerfelt Treating Backwash from Recirculating Aquaculture Systems

B.C. Niewinski*, A.L. The Efficacy of Microscreen Filters at Removing Solids from the 11:45
Shiels, C. Yamashita Wastewater Effluents at Two Pennsylvania State Trout Hatcheries

S. Chainark*, Effect of Sodium Nitrate Treatment on Water and Sediment 12:00
C.E. Boyd Quality in Laboratory and Pond Studies

S. Soongsawang*, Effect of Effluents from an Aquaculture Research Facility 12:15
C.E. Boyd on a Small Stream

L. Cao*, J.S. Diana, Environmental Impact of Aquaculture and Countermeasures 12:30
Weimin Wang to Aquaculture Pollution in China

L. Gray*, P. Dealing With Impacts From Outside Marine Protected Areas –  A 12:45
Tomkins, J. Dunn Case Study on the Management of Aquaculture Waste Discharges Entering 

the Waters of the Great Barrier Reef Marine Park / World Heritage Area

AES Session: General Engineering Contributed, Monday, February 11, 2008

Presenter* Presentation Title Time

J. Colt*, Formation of the U.S. Technical Advisory Group for 13:30
S. Cedarquest ISO/TC 234-Fisheries and Aquaculture

S.G.Hall* Culturing Eastern Oysters Crassostrea virginica on Engineered 13:45
Artificial Reefs for Food Production and Wave Attenuation

N.A. Sims* Can Open Fish Farms be Both Organic and Sustainable? … 14:00
Or can They Only be Either Organic or Sustainable?

S.G. Hall*, R.R. Analysis of the Relative Effectiveness of Various Guidance 14:15
Price, D.D. Smith, Algorithms for Autonomous Boats in Reducing Bird Predation
A.F. Venuto of Aquaculture Systems

S.D. Mims*, R.J. Cleaning Water … Growing Fish 14:30
Onders, J.L. Porter, 
R.L. Oerther, B.T. Parrott

Y. Tal*, H.J. Schreier, Performance of an Intensive Fully Recycled Marine 14:45
Y. Zohar Aquaculture System for Seabream (Sparus aurata) Production 

J. Davidson*,  Water Quality and Treatment Efficacy in Recirculating 15:00
C. Good, C. Welsh, Systems Operated Under High Feed and Low Flushing Conditions
B. Brazil, S. Summerfelt

T.C. Guerdat*, T. A Large Scale Scientific Evaluation of Commercially 15:15
Losordo, D.P. Long Available Biological Filters for Recirculating Aquaculture Systems

J. M. Ebeling, P. Denitrification Technology for Marine Aquaculture Using 15:30
Deshpande, D.G. Biodegradable Biopolymer at Low Nitrate Concentrations
Drennan II

S.T. Summerfelt*, Process Requirements for Achieving Full-flow Disinfection 15:45
M. Sharrer, S. Using Ozonation and UV Irradiation
Tsukuda, M. Gearheart

M. Saidu*, S.G. Hall, The Effects of Environmental Temperature Fluctuations on 16:00 
T. Davis Biofilter Performance

Z. Zhang*, J.A. The Effect of Cumulative Feed Burden (CFB) on the 16:15
Hargraeves, W.H. Performance of a Biofloc System for Tilapia
Wong, R.P. Romaire

A.K. Cheatham*, Specific Oxygen Uptake Rates of Aquaculture System 16:30
G.D. Boardman, Bacteria Following Exposure to Therapeutic Levels of Antiparasites
S.A. Smith, N.G. Love

World Aquaculture 2008
Abstracts for the Aquacultural

Engineering Society session at the Annual
International Conference & Exposition of the
World Aquaculture Society and Korean
Aquaculture Society are now being accept-
ed. AES sessions will include General
Engineering and Facilities, Recirculating
Systems, Coastal Engineering and
Aquaculture.  Abstracts for the AES session
are due by November 1, 2007 and must be
submitted in English, the official language of
the conference. Abstract should be submit-
ted online and submission instructions are
available at the meeting website:
www.was.org. Registration forms are avail-
able at the meeting website and early regis-
tration for the conference is March 7, 2008.
AES members qualify for the Association
Member rate and the Trade show is included
in the full conference rate. Members who
want to serve as AES session chairs should
contact Dr. Steve Hall
(sghall@agcenter.lsu.edu) by mid-October to
obtain more details information of the AES
sessions.

7th ICRA
The Seventh International Conference on

Recirculating Aquaculture and Trade Show
will be held at The Hotel Roanoke and
Conference Center, July 25-27, 2008. This
conference allows researchers, industry pro-
fessionals, government personnel to share
findings and explore the newest innovations
in the field of recirculating aquaculture. Past
attendance has included recirculating facili-
ty operators, aquaculture managers, fishery
biologists, veterinarians, food technologists,
banking and insurance representatives, engi-
neers, and teachers.

Program highlights include presentations
on completed research in the areas of system
design, fish health, pond recirculation, orna-
mental species, waste management and
resource recovery, economics, biomedical
applications, hydroponics, and polyculture.
The trade show allows for buyers to network
with manufacturers and suppliers in a
relaxed atmosphere. 

Your registration fee includes admittance
to all program sessions, continental break-
fast, two luncheons, and our opening recep-
tion. Also included is a copy of the proceed-
ings on CD-ROM, a two-year subscription to
the International Journal of Recirculating
Aquaculture, and refreshments each confer-
ence day. In addition to planning your atten-
dance, now is the time to consider being a
presenter, symposium, organizer, or
exhibitor at this year’s conference. Abstracts
must be received by February 1st, 2008.

For more information, please visit our
website at: http://www.cpe.vt.edu/aquacul-
ture/ 
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Name City, State  Country Position Term Engineering Status E-mail address

Shulin Chen Pullman, WA  USA Past  President 2004-07 ENGR chens@wsu.edu

Greg Boardman Blacksburg, VA  USA President 2005-08 ENGR gboard@vt.edu

Roger Viadero Morgantown, WV
USA

1st Vice President 2006-09 ENGR Roger.Viadero@gmail.com

Steve Hall Baton Rouge, LA
USA

2nd Vice President 2007-10 ENGR shall@bae.lsu.edu

Tim Pfeiffer Fort Pierce, FL  USA Secretary/Treasurer 2006-10 ENGR tpfeiffer@spa.ars.usda.gov

Paul Hundley Charleston, SC Director 2007-08 ENGR PLHconsulting@comcast.net

Dave Smith Vicksburg, MS Director 2007-08 ENGR David.l.smith@erdc.usace.army.mil

German Merino Coquimbo,  Chile Director 2007-08 ENGR gmerino@ucn.cl

Simon Dunn Denmark Director 2007-08 ENGR sdunn@interaqua.dk

Asbjorn Bergheim Stavenger, Norway Director 2007-08 ENGR Asbjorn.bergheim@irisresearch.no

Oliver Schneider Wageningen,
Netherlands

Director 2007-08 ENGR Oliver.schneider@wur.nl

Yoram Avnimelech Haifa,  Israel Director 2007-08 ENGR agyoram@techunix.techion.ac.il

Doug Drennan New Orleans, LA
USA

Director 2006-07 NON-ENGR Douglas@beadfilters.com

Mark Francis San Diego, CA USA Director 2006-07 ENGR mark@aquaneering.com

KC Hosler Naniamo, BC Canada Director 2006-07 ENGR kc@praqua.com

AES Board of Directors 2007

2008 AES Issues Forum
The next AES Issues Forum will be held

July 23-24, 2008, in Roanoke, Virginia,
USA, at The Hotel Roanoke and Conference
Center (HRCC).  Gregory Boardman (AES
President) and George Flick are hosting this
“Members Only” Issues Forum. The AES
Issues Forum is intended for members of the
AES to gather and reflect upon the advances
and current issues in the field of aquacultur-
al engineering.  The 1.5 day Forum will
focus on two special topics: (1) Production
of New Species and (2) Design, Loading,
and Water Quality in Recirculating Systems
for Salmonids.  The sessions will consist of
a mix of invited and contributed presenta-
tions.  The 2008 AES Issues Forum will be
held immediately before and at the same
location as the 7th International Conference
on Recirculating Aquaculture (ICRA), which
will run from July 25-27, 2008.  As in the
past, the Forum will be organized to allow
for a question and answer period following
each presentation.  A reception and dinner
will be held at the HRCC after the first 0.5
day session on July 23.  Continuous break
foods will be provided throughout the pro-
gram and lunch will be served on the sec-
ond day.  Selected papers from the Issues
Forum will be published in a special issue
of Aquacultural Engineering. A call for
papers and instructions for abstract submis-
sion are provided on the following page.
Please send abstracts for “Production of
New Species” to Greg Boardman
(gboard@vt.edu), and for “RAS for
Salmonids” to Steven Summerfelt 

(s.summerfelt@freshwaterinstitute.org) by
February 1, 2008. Papers not accepted for
the Forum will automatically be considered
for ICRA.

Registration received before June 23,
2008 will be $265 and can be submitted
along with the form being used for ICRA
registration.  Those who are not members of
AES can participate in the Forum by simply
joining AES.  The AES membership fee ($25)
can be paid when you register for the
Forum. Please contact Greg Boardman (ph:
540-231-1376; email: gboard@vt.edu) if
you would like more information about the
2008 AES Issues Forum.

Special Session (0.5 day): Production of
New Species – organized by Greg
Boardman and George Flick 

For many years, the tools of the commer-
cial fisherman provided a variety of finfish
and shellfish for consumers.  Now, it is clear
that aquacultural practices are needed to fill
the voids in the wild catch.  The focus of
this session is on the production of emerg-
ing species of finfish.  The session will be
developed from both invited presentations
and submitted abstracts.  Aquacultural
researchers will be invited to share their
experiences in culturing species that appear
to show promise for culture in recirculating
systems.  Session authors should plan on
addressing the challenges faced in culturing
the species, special requirements (e.g.,
feeds, water quality, system configuration,
etc.) of the species, and future research
areas.  

Special Session (1.0 day): Design,
Loading, and Water Quality in Recirculating
Systems for Salmonids – organized by Steve
Summerfelt and Asbjorn Bergheim

Worldwide production of salmon, trout,
and arctic char in recirculating systems has
expanded rapidly in the past 5 yrs.
Although there is tremendous heterogeneity
in production system design, water quality
control is a common factor in intensive
recirculating systems that produce
salmonids. System design, loading, and
management all interact to determine the
concentration of dissolved oxygen, carbon
dioxide, ammonia, nitrite, nitrate, total sus-
pended solids, bacteria, and organic carbon
exiting the fish culture tank in water reuse
systems. Session organizers are inviting pre-
sentations on case studies and research that
describe the interaction between recirculat-
ing system design, loading, and water qual-
ity in salmonid production systems.
Presentations should also include details on
water use (e.g., kg feed per m3 makeup),
system exchange rate (e.g., % system vol-
ume flushed daily), culture tank exchange
rate (e.g., hydraulic retention time), system
production (tons per yr), unit process treat-
ment efficiency (e.g., waste removed each
pass through the unit), system waste capture
efficiency, fish performance, and energy
consumption (e.g., KW per kg produced).
Presentations that discuss the important
interaction between salmonid welfare and
water quality in recirculating systems will
also be considered.
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Fish Culture Engineer

Responsibilities: The Vermont
Department of Fish & Wildlife (Grand
Isle, VT) is seeking a permanent, full
time position at the Ed Weed Fish
Culture Station. Duties include; respon-
sibility of ensuring the continuous and
effective functioning of highly sophisti-
cated equipment (e.g. pumps, computer
controllers, filters, generators, etc.
Responsibility of maintaining the opera-
tion of an on site wastewater treatment
facility. Establish and conduct a preven-
tative maintenance program for all oper-
ational equipment; assigning and super-
vising maintenance activities at the
facility. Respond to emergencies involv-
ing equipment failures and take action
to ensure that appropriate fish rearing
conditions are maintained or quickly
restored. Trains all facility personnel in
maintenance, emergency response and
safety procedures. Arrange for repairs or
maintenance that cannot be accom-
plished by staff. Assist in the oversight of
capital projects at the facility. Participate
in fish culture activities and assist in
public outreach efforts. Provide engi-
neering assistance for the four other
Vermont Fish and Wildlife fish culture
stations. Develop capital appropriation
requests and collaborate in the planning
of future upgrades to all five fish culture
stations. Work is performed under the
direction of the station Fish Culture
Specialist VI. On site housing is provid-
ed as condition of employment. AA/EOE

Minimum Qualifications: Education:
Education: Bachelor’s degree in electri-

cal or mechanical engineering and two
years work experience in
electrical/mechanical systems.

Or, associates degree in electrical or
mechanical engineering with four years
work experience in electrical/mechani-
cal systems or a bachelor’s degree in an
engineering discipline with four years
work experience in electrical/mechani-
cal systems, or high school graduation
or GED equivalent with six years work
experience in electrical/mechanical sys-
tems. Incumbents must acquire a pesti-
cide applicator’s license, a wastewater II
operator’s certificate and successfully
complete the Division’s training course
in fish culture.  

Contact: Kevin Kelsey (802) 372-
3171   Kevin.Kelsey@state.vt.us
Apply online at www.vtstatejobs.info 

Postdoc or PhD Position on
RAS Optimization

The Technical University of Denmark
(DTU) is looking to hire a post doc. (2
years) or PhD (3 years) to conduct
research on optimization of recirculat-
ing aquaculture systems.

The research will focus on:

• Integrated modeling of recirculat-
ing aquaculture systems, i.e. the
combination of water treatment
(mechanical and biological filtra-
tion, disinfection, etc.) and waste
production (soluble & particulate
organics, N, P, CO2, and
drugs/additives) from the aquatic
species (eels, trout, etc.) in
response to feeding.

• Estimation of model parameters on
the basis of data from an experi-
mental facility. Data is produced
from on-line sensors and off-line
laboratory instruments. The recy-
cled aquaculture plant is situated
in Hirtshals, Jutland, and on-line
data is transmitted by telecommu-
nication to the DTU Lyngby
Campus.

• Control and optimization of the
fish productivity and minimization
of the environmental impact and
the use of resources. The aim is to
uncouple as much as possible pro-
ductivity on one side and environ-
mental impact and use of resources
on the other side.

Whether the project should run as a
post doc. project or a PhD project
depends on the availability of skilled
persons and their prior competences.
The two years postdoc project may even
be split between two persons, each
doing a one years study, one with an
expertise within modeling and the other
with an expertise within control & opti-
mization.

This is a DTU project with collabora-
tion between the Institute of
Environment & Resources, the
Department of Chemical Engineering,
and the Danish Institute for Fisheries
Research. Co-operation with outside
partners will take place, for example
with recycled aquaculture production
plants..

Those interested should contact: Erik
Arvin, Professor, Water Supply
Engineering, Institute of Environment
and Resources, Technical University of
Denmark, era@er.dtu.dk

AES Secretary/Treasurer, tells me that
AES members need to renew by the end
of the year to obtain printed copies of
the journal Aquacultural Engineering; 4.
Nominations for the AES Award of
Excellence and Meritorious Award are
due soon and should be sent to Roger
Viadero; and, 5. Steven Summerfelt, AES
newsletter editor, tells me I need to send
the President’s message to him by

tomorrow.  My head is beginning to
hurt. I have been in the chair for nearly
3 hours. The Dr. says, “Rinse. Now, for
an uplifting experience,” as he raises the
chair.

For your next uplifting experience, I
would recommend joining your AES
friends at Busan, Orlando and Roanoke
or taking one of the short courses…not
seeing the dentist.

As I leave, the dentist says, “You look
so good your wife is going to want more
children.” We already have five chil-
dren. Now, I’m really hurting and
scared.
Best Wishes,
Gregory Boardman
AES President

Continued from page 1 - President’s Message

Job Announcements



AES Member Registration
Name __________________________________________________________________________ Company _________________________________________________________________

Street Address_________________________________________________________________________________________________________________________________________________________

City _______________________________________________________________ State _______________ Postal Code_________________ Country_________________________________

Phone ___________________________________________________________________________________ Fax __________________________________________________________________________

Email ____________________________________________________________________________________

❏ 2008 Annual Membership.  Includes: $25
➣ One year subscription to the AES quarterly newsletter AES News (Volume 11)
➣ AES Member Directory for 2008
➣ Access to the Members Only section of the AES website www.aesweb.org

Options (additional cost to the $25 annual membership dues):

❏ Print subscription to Elsevier’s journal Aquacultural Engineering (Volumes 38 & 39). $75
➣ Standard one year subscription of the print journal

❏ Online subscription to Elsevier’s journal Aquacultural Engineering (Volumes 38 & 39). $55
➣ Web-based access through ScienceDirect (www.sciencedirect.com)

Total_________

PAYMENT
❏ Check enclosed (Made payable to Aquacultural Engineering Society in US Funds)

❏ Charge: ❏ Visa ❏ MasterCard ❏ American Express ❏ Discover

Credit Card #: ________________________________________________________________________ Expiration Date: ________________________________________________________

Name on Card:_______________________________________________________________________ Signature: ________________________________CID #: ______________________

Please send this form and payment to: Aquacultural Engineering Society, c/o USDA ARS SMAS,
5600 U.S. Highway 1 North, Fort Pierce, FL  34946, USA, Fax: (772) 466-6590

A.E.S. Information

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 con-
tribute information to the AES News,
please contact the editor.

Steven Summerfelt, Ph.D., P.E.
The Conservation Fund Freshwater Institute
1098 Turner Road
Shepherdstown, WV 25443 USA
Ph. 304-870-2211
Fax: 304-870-2208
email: s.summerfelt@freshwaterinstitute.org

Marine Biotech, Inc.
54 West Dane Street, Unit A
Beverly, MA  01915
ph: (978) 927-8720
fax: (978) 921-0231
info@marinebiotech.com
www.marinebiotech.com

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

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

Inter Aqua Advance
Sortevej 40
DK-8543 Hornslet, Denmark
Ph: +45 8880 9998
Fax: +45 8880 9988
Interaqua@interaqua.dk
www.interaqua.dk

Aquatic Eco-Systems, Inc.
2395 Apopka Blvd.
Apopka, FL 32703
ph: (407) 886-3939
fax: (407) 886-6787
aes@aquaticeco.com
www.aquaticeco.com

PR Aqua Ltd.
1635 Harold Road
Nanaimo, BC  V9X 1T4
Ph: 250.714.0141 or toll free 866.714.0141
Fx: 250.714.0171 
info@praqua.com
www.praqua.com

YSI, Inc.
1725 Brannum Lane
Yellow Springs, OH 45387
ph: (800) 897-4151 US only
ph: +1-937-767-7241
fax: +1-937-767-9353
environmental@ysi.com
www.ysi.com

L.S. Enterprises
P.O. Box 51033
Fprt Myers, Florida 33994 USA
Ph: 239.543.1258
Fx: 239.543.7308
www.biofilters.com

The AES is looking for sponsors within the aquaculture industry to support the cost of producing
the AES News. The sponsors listed above have donated generously to support the AES in 2006-2007.

AES Sponsors



Call for Papers and  
Instructions for Abstract Submission 

 

2008 AES Issues Forum  
 

The Hotel Roanoke and Conference Center  
Roanoke, Virginia, USA, July 23-24, 2008 

 
The Aquaculture Engineering Society (AES) is calling for technical papers for the 2008 AES Issues Forum, 
which will be held at The Hotel Roanoke and Conference Center, July 23-24, 2008.  Engineering, design, and 
fish production system oriented papers are requested in the following session areas: 

• Production of New Species   
• Design, Loading, and Water Quality in Recirculating Systems for Salmonids  

 
To be considered, authors must submit a short abstract to Dr. Greg Boardman for the “New Species” session or 
Dr. Steven Summerfelt for the “RAS for Salmonids” session (see contact information below).  Conference 
sessions will be organized based upon the abstract submissions accepted, plus key papers invited by the session 
chairs.  Papers not accepted for the Forum will automatically be considered for the International Conference on 
Recirculating Aquaculture (ICRA) which immediately follows the Forum at the same location. 
 
Abstract Guidelines 

1. Abstracts should be concise and limited to one typewritten page. 
2. Use single spacing and 12 pt font. 
3. Titles should also be concise but clearly relate the subject of the article. 
4. Include the name(s) of the author(s) and their affiliation(s) and address(es). 
5. Note the corresponding author with an * and provide their email, phone number, and fax 

number, in addition to the address. 
6. Submit your abstract to Boardman or Summerfelt (depending on the session topic) at the 

addresses listed below by February 1, 2008. 
7. Please submit your abstract electronically using Word, and ensure that your file is virus-free. 

 
Abstracts must be received by February 1, 2008.  Authors will be notified if their papers were selected 
by March 1, 2008, at which time they will receive detailed instructions for submission of full papers.  
Authors must submit a proceedings paper to the conference organizers by approximately late April so 
that proceedings can be made available at the Forum.  After the meeting, the Forum organizers will 
select the manuscripts most suitable for publication in a special issue of the Journal of Aquacultural 
Engineering, and these manuscripts will be submitted for peer-review.  Contact information for 
abstract submissions: 
 

New Species RAS for Salmonids 
Dr. Gregory Boardman 
Department of Civil and Envr. Engr. 
417 Durham Hall 
Virginia Tech 
Blacksburg, Virginia 24061  USA 
Ph:  540-231-1376 
Email:  gboard@vt.edu

Dr. Steven Summerfelt 
The Conservation Fund Freshwater Institute 
1098 Turner Road 
Shepherdstown, West Virginia 25443   
USA  
Ph:  304-870-2211 
Email:  s.summerfelt@freshwaterinstitute.org 

 

mailto:gboard@vt.edu
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