
To my colleagues and friends,
Happy New Year!  As a preamble to 
our annual meeting at Aquaculture 
America 2009 in February at Seattle, WA 
(USA), I thought it would be beneficial 
to highlight the accomplishments and 
contributions of AES members in 2008 
and provide a vision for the future of our 
Society.
In 2008, AES has seen many changes that 
are reflective of the Society’s growth 
and maturity; examples include: new 
AES by-laws, significant increases in its 
international presence and engagement, 
and major changes to the organization’s 
business operations.  I believe that each 
of these changes will lead to further 
growth of AES and an even higher quality 
of service for its members.  Each of 
these milestones was reached through 
the incredible volunteer efforts of AES 
members to whom the officers and I are 
most grateful.  
This year, AES and its members have 
played important roles in six major 
aquaculture conferences, including: 
Aquaculture America in Orlando, USA; 
World Aquaculture in Busan, Korea; 
the AES Issues Forum in Roanoke, USA; 
the 7th International Conference on 
Recirculating Aquaculture in Roanoke, 
USA; and Australasian Aquaculture in 
Brisbane, Australia.  Since I last wrote, 

we were fortunate enough to have Dr. 
Barnaby Watten (Kearneysville, WV, 
USA), represent AES as a keynote speaker 
at the Second Chilean Aquaculture 
National Congress held in Temuco 
City (Chile) in early January 2009.  Dr. 
Watten spoke on the application of pure 
oxygen in raceway systems with a focus 
on design theory and management 
implications.  This opportunity for 
AES engagement in Chile was made 
possible through the leadership of Dr. 
Germán Merino (Coquimbo, Chile), AES 
2nd Vice President and an organizer of 
the Congress.  My personal thanks go 
to both Barnaby and Germán for their 
efforts to share the expertise of AES with 
new audiences!
AES will be well represented at 
Aquaculture America 2009, due in 
large part to the efforts of Drs. John 
Colt (Seattle, WA, USA), Steve Hall 
(Baton Rouge, LA, USA), and Germán 
Merino.  The trio will be co-moderating 
an AES sponsored session on “Energy 
Use, Resources Consumption, and 
Sustainability of Aquaculture Systems” 
which will be held from 1:30 to 4:30 pm 
on Monday, February 16.  This session is 
especially timely given the relevance of 
sustainability in all sectors of agriculture 
production.  To complement the work 
presented in the “Energy Use” session, 
there will also be a session on sustainable 

aquaculture held on Tuesday, from 1:30 
to 5:30 pm, which I believe will be of great 
interest to many AES members.  Drs. Hall 
and Merino will also host a session of 
contributed aquaculture papers, which 
will be held immediately following the 
plenary session on Monday morning.  
I look forward to seeing many of you 
at the conference and appreciate your 
attendance at AES sponsored sessions as 
well as those of our sister organizations.
At Aquaculture America 2009, AES will 
hold Board of Directors and general 
membership meetings.  Tentatively, the 
BOD meeting will be held on Monday, 
February 16, immediately following 
the “Energy Use” session.  The general 
AES members meeting is planned for 
Tuesday evening.  At this meeting, we 
will welcome new members to the Board 
of Directors and install new officers into 
the organization.  I encourage everyone 
to participate in AES elections, as this is 
one very important way in which you 
can have a direct impact on the future 
of our organization.  Awards for best 
papers in Aquacultural Engineering will 
also be presented.   Correspondence 
with specific times and locations of these 
meetings will be sent to all members 
in the near future.  Please be sure to 
contact me (RC-Viadero@wiu.edu) or Ms. 
Terry Rakestraw (aqua@vt.edu) if you 
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Recirculating aquaculture systems (RAS) 
can allow for nearly complete reuse of 
fish culture process water. However, 
wastewater accumulated when applying 
solids capture mechanisms (rotating 
drum filters, radial flow clarifiers, sand 
and bead filters) produce backwash 
or underflow that must be treated 
prior to discharge from a fish culture 
facility. Membrane biological reactor 
(MBR) technology is a highly scalable 
wastewater treatment system with the 
capacity to reclaim the water discharged 
from solids collection devices for reuse 
in a fish culture system. Wastewater 
reclamation can be particularly important 
when marine species are being raised 
within systems that treat and recirculate 
brackish or full-strength seawater at 
inland locations because discharge of the 
salts to a freshwater watershed could be 
regulated and can also increase the fish 
farm’s variable costs.

MBR’s combine the activated sludge 
model of a conventional activated 
sludge system, but with membranes 
submerged in the process water capable 
of filtering particulate waste constituents 
from the mixed liquor solution. The 
activated sludge process, using a 
recirculating loop that includes anoxic 
and aerobic treatment basins creates 
an environment that is suitable for the 
removal of nitrogen from the wastewater 
through the biological mechanisms of 
nitrification and denitrification. Biological 
phosphorus removal is achieved under 
alternating aerobic / anoxic conditions as 
microorganisms perform luxury uptake of 
dissolved phosphorus. Further, the semi-
permeable membrane can retain particles 
greater than 0.01–10 μm, depending 
upon pore size; while allowing dissolved 
components and water (permeate) to 
pass through the membrane. 

Pilot-Scale Study
In an experiment conducted at the 
Conservation Fund Freshwater Institute 
in Shepherdstown, WV, a pilot-scale MBR 
plant capable of processing 22 m3 / day of 
wastewater was tested under a series of 
sodium chloride (NaCl) concentrations to 
analyze its capacity to biologically remove 
nitrogen and phosphorus, consume 
carbonaceous biological oxygen demand 
(cBOD5), and filter solids and bacteria 
at NaCl concentrations of approximately 
0ppt, 8ppt, 16ppt, and 32ppt.. The 
work was supported by a cooperative 
agreement with the Agricultural Research 
Service, United States Department of 
Agriculture.

Results
Permeate was processed through a set 
of fifty flat-panel membranes (Figure 
1) with a pore size of 0.4 μm, which 
produce a total flow of approximately 

Article
Membrane Biological Reactor Technology Allows for Wastewater 
Reclamation and Reuse

By Mark Sharrer, Joseph Hankins and Steve Summerfelt  
Copyright by Global Aquaculture Advocate (used with permission)

Figure 1.  A  set of 50 flat-panel membrane plates filter particulates larger than 0.4 μm from  permeate flow.
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23 LPM (6 GPM). Physical exclusion of 
total suspended solids (TSS) through the 
membranes was highly efficient resulting 
in >99% removal efficiencies under all 
conditions tested (Table 1).  Similarly, 
bacterial exclusion across the membranes 
resulted in 2 to 5.6 log10 reduction in 
total heterotrophic bacteria and 3.2 to 7 
log10 reduction in total coliform bacteria. 
Visual examination of captured permeate 
flow indicates highly effective particulate 
removal (Figure 2). Reduction of cBOD5 
was exceptional resulting >99.8% removal 
efficiencies under all conditions tested 

(Table 1). No decrease in membrane 
performance was observed over time.
Biological removal of total nitrogen 
through nitrification and denitrification 
was effective under all salinities 
examined. Results indicate that total 
nitrogen treatment efficiencies were 92-
96% (Table 1). Total ammonia nitrogen 
(TAN) and nitrate concentrations in the 
permeate flow were consistently <2.0 mg/
L (Table 1) and <1.0 mg/L, respectively. 
However, a microbiological turnover 
period was observed as nitrifying bacteria 
(NH3   > NO3) acclimated to salinity 

increasing from 8 ppt to 16 ppt. When 
salinity within the MBR was increased 
from approximately 0 ppt to 8 ppt, no 
reduction in nitrogen removal capacity 
was observed, indicating little to no 
effect on nitrifying bacteria. However, 
when salinity was increased from 8 ppt to 
16 ppt, a 110-day acclimation period to 
the new condition was necessary before 
steady-state nitrification was achieved. 
A subsequent increase in salinity from 
approximately 16 ppt to 32 ppt resulted 
in no disruption of nitrification. 

0 ppt 8 ppt 16 ppt 32 ppt

Salinity Salinity Salinity Salinity

Total Suspended Solids (TSS)

Inlet (mg/L) ± S.E. 1688 ± 302 1732 ± 436 1357 ± 296 754 ± 64
Permeate (mg/L) ± S.E. 0.3 ± 0.1 1.2 ± 0.2 1.3 ± 0.1 2.5 ± 0.7
Removal (%) 99.98 ± 0.01 99.90 ± 0.2 99.83 ± 0.03 99.65 ± 0.1

Carbonaceous Biochemical Oxygen Demand (cBOD5)

Inlet (mg/L) ± S.E. 1075 ± 145 1583 ± 410 930 ± 281 372
Permeate (mg/L) ± S.E. 1 ± 0.9 1.3 ± 0.03 0.7 ± 0.1 0.6
Removal (%) 99.996 ± 0.004 99.91 ± 0.02 99.87 ± 0.04 99.84

Total Nitrogen (TN)

Inlet (mg/L) ± S.E. 68.4 ± 12.9 67.3 ± 3.6 62.4 ± 22.4 50.7 ± 5.7
Permeate (mg/L) ± S.E. 3.9 ± 1.3 3.1 ± 0.7 2.6 ± 0.4 2.0 ± 0.2
Removal (%) 91.8 ± 2.9 93.0 ± 2.0 93.9 ± 1.0 95.5 ± 0.6

Total Ammonia Nitrogen (TAN)

Inlet (mg/L) ± S.E. 4.1 ± 0.7 1.9 ± 0.3 4.5 ± 2.5 2.6 ± 0.4
Permeate (mg/L) ± S.E. 1.4 ± 0.7 1.8 ± 0.6 0.4 ± 0.1 2 ± 1.2
Removal (%) 57.4 ± 19.2 13.7 ± 22.8 78.3 ± 6.6 28.1 ± 42.0

Total Phosphorus (TP)

Inlet (mg/L) ± S.E. 57.2 ± 14.4 38.7 ± 8.6 24.6 ± 4.9 19.2 ± 1.9
Permeate (mg/L) ± S.E. 1.5 ± 0.3 8.2 ± 0.5 6.2 ± 0.3 6.2 ± 0.5
Removal (%) 96.1 ± 1.0 72.7 ± 3.5 70.4 ± 2.3 65.2 ± 5.4

Inlet PermeateActivated 
Sludge

Figure 2.  Permeate filtered from activated sludge through MBR membrane panels rflects exceptional water quality.

Table 1.  Membrane biological reactor performance for key water quality parameters.
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tank as needed. Membrane fouling 
is automatically mitigated through 
programmable logic controller (PLC) 
procedures in which daily membrane air 
scouring events prevent excessive build 
up of biological material. 

Operator maintenance duties are minimal. 
Daily checks are required to ensure 
proper function of critical components 
(pumps, mixer, and blower unit), verify 
manufacturer’s recommended trans-
membrane pressure range, and confirm 
dissolved oxygen levels in both the 
aerobic and anoxic tanks. Approximately 
weekly sludge removal events from the 
MBR system are performed to maintain 
the mixed liquor suspended solids within 
the desired range. Bi-annual chemical 
cleaning of membranes with sodium 
hypochlorite (bleach) and hydrochloric 
acid to reduce biological and chemical 
fouling require the MBR permeate pump 
to be inoperative for only 1-2 hours.

The MBR system footprint (153 m2), 
including working room around the 
equipment, is small relative to the fish 
culture facility footprint (1829 m2), 
resulting in an 8.4% space requirement 
for MBR treatment of biosolids compared 
to total area for fish culture. A key feature 
of the MBR system is the ability to site the 

system in a location removed from the fish 
culture facility, which allows for biosolids 
treatment and water reclamation in a 
biosecure setting. Also, the scalability 
of MBR technology allows for package 
systems suited to the needs of the user 
and can allow for relatively easy plant 
expansion requirements (see Figure 3). 

Membrane biological reactor technology 
has remarkable potential to treat 
biosolids backwashed from recirculating 
aquaculture systems. Fish production 
facilities either reliant upon publically 
owned treatment works for wastewater 
processing or interested in reclamation 
of saline water at inland sited fish culture 
systems may realize considerable benefit 
from this on-site waste treatment system. 
In fact, several large north American 
producers utilizing recirculating 
aquaculture technology are seriously 
considering installation of MBR plants. 
Although capital and operating costs 
for an MBR system are significant, the 
prospect of treating an effluent to within 
stringent standards combined with the 
opportunity for reclamation and reuse 
wastewater in a fish culture system is 
significant.

The MBR’s capacity to remove phosphorus 
appeared to be to be compromised 
under the high salinity conditions. 
When operated at approximately 0 ppt 
salinity, permeate total phosphorus 
removal efficiency was approximately 
96.1%.  At salinities 8ppt, 16, ppt, and 
32ppt, permeate total phosphorus 
removal efficiencies were 72.7, 70.4, and 
65.2 %, respectively. The data indicate 
an inhibition of biological phosphorus 
removal by de-nitrifying bacteria at higher 
salinities. Further, reduced capacity 
of phosphorus removal was observed 
regardless of prolonged microbiological 
acclimation periods. 

Advantages of MBRs 
The advantages of the MBR system include 
its relative ease of operation and lack 
of extensive maintenance requirements. 
Automated monitoring features allow 
for minimal personnel commitment. 
Dissolved oxygen requirements can be 
maintained under optimum conditions 
over months long time periods by the 
dissolved oxygen monitor and the 
proportional integral derivative (PID) 
controller. Float switches mounted in the 
anoxic tank allow the reactors to maintain 
proper depth, processing permeate water 
and accepting microscreen drum filter 
backwash flows from an equalization 

Figure 3.  Membrane biological reactor schematic.

The authors are all with the Conservation Fund’s Freshwater Institute, Shepherdstown, WV 25443.  
For more information contact Mark Sharrer at m.sharrer@freshwaterinstitute.org.  
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Upcoming Events
World Aquaculture 2009
The Annual International Conference 
& Exposition of the World Aquaculture 
Society will be held at the World Trade 
Center in Veracruz, Mexico,May 25 - 29, 
2009. 

Registration forms are available at the 
meeting website and early registration 
for the conference ends March 7, 2009.  
AES members qualify for the Association 
Member rate and the Trade show is 
included in the full conference rate. 

Aquaculture America 2009
The World Aquaculture Society will 
be hosting Aquaculture America 2009, 
which will be held at Washington State 
Convention Center, Seattle, Washington, 
USA, February 15-18, 2009.
The AES is sponsoring a special session 
entitled “Energy Use, Resources 
Consumption, and Sustainability of 
Aquaculture Systems” at Aquaculture 
American 2009. This session is being 
organized by Steve Hall, Joel Barraza, and 
John Colt (John.Colt@noaa.gov).

This ½-day session will cover the following 
diverse topics:

Review of sustainable development 
performance measures
Business perspectives on energy and 
resource sustainability
Energy efficiency of unit processes 
and production systems

»

»

»

Net energy and greenhouse gas 
emissions of production systems
Carbon capture by engineered 
oyster reefs

In addition, an aquacultural engineering 
session containing contributed papers 
is being organized. See the next AES 
Newsletter for more details on the 
programs.

For more information, 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
Web:  https://www.was.org/
WasMeetings/meetings/pdf/
AA2009RegBrochure.pdf

»

»

AES Board of Directors 2008
Name City, State  

Country
Position Term Engineering 

Status
E-mail address

Greg Boardman Blacksburg, VA  Past-President 2005-08 ENGR gboard@vt.edu
Roger Viadero Macomb, IL  President 2006-09 ENGR RC-Viadero@wiu.edu
Steve Hall Baton Rouge, LA  Vice-President 2007-10 ENGR shall5@lsu.edu
German Merino Chile 2nd Vice -President 2008-2011 INT-ENGR gmerino@ucn.cl
Tim Pfeiffer Fort Pierce, FL  Secretary/Treasurer 2006-08 ENGR tjpfeif@comcast.net
Paul Hundley Charleston, SC Director 2007-08 ENGR phundley@rmf.com
Dave Smith Vicksburg, MS Director 2007-08 ENGR david.l.smith@erdc.usace.army.mil
Simon Dunn Denmark Director 2007-08 INT-ENGR sdunn@interaqua.dk
Asbjorn Bergheim Stavenger, Norway Director 2007-08 INT-ENGR asbjorn.bergheim@irisrsearch.no

Oliver Schneider Wageningen, 
Netherlands

Director 2007-08 INT-ENGR oliver.schneider@wur.nl

Yoram Avnimelech Haifa,  Israel Director 2007-08 INT-ENGR agyoram@techunix.techion.ac.il
George Flick Blacksburg, VA Director 2008-09 NON-ENGR flickg@vt.edu
Raul Piedrahita Davis, CA Director 2008-09 ENGR rhpiedrahita@ucdavis.edu
Joel Barraza Chile Director 2008-09 INT-ENGR jbarraza@ucn.cl

have items you wish to have included on 
the agenda of either meeting.
With the arrival of the New Year, I 
encourage all AES members to continue 
supporting our organization through 
annual member dues.  Our new central 
office administrator, Ms. Terry Rakestraw 
has been continuing her efforts to 
streamline AES business processes and 
recently made it possible for AES to 
manage credit card payments, which we 
anticipate adding speed to the process 

of dues payment and the issuance of 
receipts.
Looking to the future, Dr. Asbjørn Bergheim 
(Stavanger, Norway), will be spearheading 
AES’s participation in the 2010 Triennial 
meeting in San Diego, CA (USA).    This is 
another tremendous opportunity for AES 
to highlight its continued leadership in 
aquaculture as we continue to broaden 
the scope and significance of the Society 
to the international community.

As always, I am grateful to each of you for 
your continued support of AES and am 
especially appreciative of the assistance 
provided by my fellow Officers and Board 
members.  I thank each of you for your 
efforts on behalf of our Society and look 
forward working with you as the 2009 AES 
Past President.

Best Regards,
Roger Viadero
AES President, 2008

President’s Message (continued from page 1)

Publisher Note:  There were only three issues of 
the AES Newsletter published in 2008



Author/Presenter

Kevin Schrader

Max Davis

Mark J. Sharrer

Steven T. Summerfelt

John Davidson

Christopher Good

Time

11:00 - 11:15

11:15 - 11:30

11:30 - 11:45

11:45 - 12:00

12:00 - 12:15

12:15 - 12:30

Title

Geosmin production by Nocardia spp. and 
Streptomyces spp. from recirculating aquaculture 
systems (RAS) for rainbow trout (Onchorhynchus 
mykiss) culture

Particle size distribution and removal efficiency 
for three types of clarifiers in a warm-water, low-
salinity, recirculationg aquaculture system for 
juvenile red drum culture

A comparision of two aluminum-based coagulants 
for phosphorus precipitation and suspended solids 
removal using inclined belt filter technology to 
dewater recirculating aquaculture effluent

Treatment of recirculating water using UV 
irradiation only or a combinaiton of ozonation and 
UV irradiation

Water quality and treatment efficiency in replicated 
recirculating systems operated with low flushing 
conditions with and without ozone

The effects of high vs low dissolved carbon 
dioxide on the health and performance of rainbow 
trout (Onchorhynchus mykiss) in low exchange 
recirculating aquaculture systems

AQUACULTURE AMERICA 2009

AES Contributed Engineering Session

Monday - February 16, 2009

Moderators: Tim Parrott and Max Davis

11:00 - 12:30, Room 618

Look for the Aquacultural Engineering Society at booth # 1213
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Author/Presenter

John Colt

John Forster

Claude Boyd

Ron Malone

Steven T. Summerfelt

Steve Hall

Joel Barraza

Micheal Hatten

John Colt

John Colt

Steve Hall

Tim Pfeiffer

Time

1:30 - 2:00

2:00 - 2:15

2:15 - 2:30

2:30 - 2:45

2:45 - 3:00

3:00 - 3:15
 
3:15 - 3:30

3:30 - 3:45

3:45 - 4:00

4:00 - 4:15

4:15 - 4:30

4:30 - 5:00

Title

Energy use, resource consumption, and sustainabil-
ity of aquaculture systems - an introduction

Aquaculture business perspective on energy and 
sustainability

Energy use for mechanical aeration of aquaculture 
ponds

Energy consumption in airlift driven water 
treatment of high density recirculating aquaculture 
systems

Processes to improve energy efficiency during 
pumping and aeration of recirculating water in 
circular tank systems

Energy efficiency in alligator culture operations

Comparision on the energetic costs of an open flow 
and a water recirculating facility sized for 100 metric 
tons of commercial rearing of red abalone (Haliotis 
rufescens)

Energy efficiency and energy use reduction in 
aquaculture operations and support buildings

Energy resource consumption of land-based 
Atlantic salmon smolt hatcheries in the Pacific 
Northwest (USA)

Comparision of energy and resource consumption 
of commercial sized Atlantic salmon production 
systems in British Columbia, Canada

Offsetting carbon emissions via engineered oyster 
reef culture

Greenhouse gas emissions with direct energy 
inputs for warm-water low-salinity recirculating 
aquaculture systems

Board of Directors meeting - Monday, Feb. 16 from 4:30 - 6:30, Room 309

General members meeting - Tuesday, Feb. 17 from 5:00 - 6:00pm, Room 304

Moderators: Steve Hall and Joel Barraza

1:30 - 5:00, Room 618

Energy Use, Resources Consumption, and 
Sustainability of Aquaculture Systems

A special session organized by the Aquaculture Engineering Society at Aquaculture America 2009 (Steve Hall, Joel 

Barraza, and John Colt)
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AES Member Registration
Name __________________________________________________________________________  Company _________________________________________________________________

Street Address ______________________________________________________________________________________________________________________________________________________

City ______________________________________________________________  State ______________  Postal Code _________________  Country ________________________________

Phone __________________________________________________________________________________  Fax _________________________________________________________________________

Email ___________________________________________________________________________________

  2009 Annual Membership.  Includes: $25    

  One year subscription to the AES quarterly newsletter AES News (Volume 12)
  AES Member Directory for 2009
  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 40 & 41). $78
        Standard one year subscription of the print journal

Online subscription to Elsevier’s journal Aquacultural Engineering (Volumes 40 & 41). $56
Web-based access through ScienceDirect (www.sciencedirect.com)

      Total_________

PAYMENT
Check enclosed (Made payable to Aquacultural Engineering Society in US Funds)
Charge: o Visa o MasterCard o American Express o Discover

Credit Card #_____________________________  Expiration Date:__________________  Security # (3-4digits):_________________

Name on Card: _______________________________________________________________________  Signature: ________________________________ ________________________________

Please send this form and payment to: Aquacultural Engineering Society, c/o Terry Rakestraw, Rm 25-A, Food Science and Technology Bldg (0418)
Virginia Tech, Blacksburg, VA  24061, USA,   Fax:  (540) 231-9293

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 contribute 
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

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 

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 

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

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

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

Waterlife Design Group
A Division of  Aquatic Eco-Systems, Inc.
2395 Apopka Blvd.
Apopka, FL 32703
ph: (407) 425-0525
fax: (407) 886-1304
Info@WaterlifeDesign.com
www.WaterlifeDesign.com 
www.AquaticEco.com

L.S. Enterprises
P.O. Box 51033
Fort 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 2007-2008.

AES Newsletter Sponsors


