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Photo: Tour of Danish model RAS trout farm during the Nordic RAS Conference
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AES Members,

 This is an exciting issue of our 
newsletter! In this issue of the AES 
News there are announcements for 
Aquaculture America 2014 in Seattle, 
WA and Aquaculture Canada 2014 in St. 
Andrews, NB. I encourage each of you 
to attend the AES technical sessions 
and annual meeting at Aquaculture 
America and to submit a paper for the 
AES session at Aquaculture Canada. Dr. 

Michel Couturier is organizing the AES 
session, Aquaculture Systems Design, 
at Aquaculture Canada – thanks 
Michel! Also in this issue is a report 
from AES director John Davidson on 
the recent Nordic RAS conference 
held in October in Aalborg, Denmark. 
John reports that this was a great 
meeting with many of our members 
participating. Finally, this issue also 
includes small advertisements from 
our industry sponsors. Industry 
sponsors have been an integral part 
of the AES since our founding and I 
encourage you to visit the websites of 
each sponsor. Some of our sponsors 
have partnered with the AES since the 
mid-1990s and I am thrilled that they 
continue to support the AES, both 
financially and with efforts to promote 
our society worldwide.

 It is that time of year again when 
we need your help with nominations. 
Past-President and Nominating 
Committee Chair Ed Aneshansley is 

seeking nominations for the board of 
directors and for 2nd vice president. 
Please review the announcement in 
this newsletter and take a moment 
to send Ed an email if you know of a 
member(s) that might be interested 
and willing to serve the AES in these 
positions. Awards Committee Chair 
German Merino is also seeking 
nominations for the Award of 
Excellence and the Meritorious 
Service Award. Please email German 
with any nominations that you have 
for these awards. Recognizing our 
members with awards is an important 
function of the AES, so please give 
these awards some thought.

Best Regards,

Sustainable Treatment   
And Recovery Of Shrimp  
Aquaculture Waste-              
Water Using Sequence    
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degradation of benthic communities, 
oxygen depletion, and overall 
degraded water quality. Proper waste 
disposal can add substantial cost to 
an already stressed bottom line. 
Recirculating raceways, such as those 
at the Gulf Coast Research Lab, that 
operate with low water exchange 
biofloc systems produce effluent 
that is characteristically very high 
in ammonia and other nitrogenous 
waste. Ammonia is toxic to shrimp, 
and even concentrations as low as 
4 mg/L can have negative health 
impacts, sometimes leading to the 
death of the shrimp. 
 Biological treatment of organic 
waste using the activated sludge 
process has been used successfully 
used in the treatment of many types 
of waste. SBRs use the activated 
sludge process and conduct aerobic 
and anaerobic cycles within a 
single reactor vessel allowing 
microbial communities to nitrify 
and subsequently denitrify the 
wastewater. Once water is denitrified 
it can then be returned to the raceway 
creating a true zero water exchange 
system. Solids can then be collected 

and used to replace standard fertilizer 
for salt tolerant plant species. 

SEQUENCING BATCH REACTORS
    This study used two 1,000-L SBRs 
(fill volume) operated in conjunction 
with two control tanks of equal 
volume. Wastewater was collected 
from an intensive biofloc recirculating 

SUMMARY
    Proper wastewater disposal 
can be very costly to shrimp 
growers, and improper disposal 
into the environment can lead to 
environmental damage. Sequencing 
batch reactors (SBRs) are a cheap and 
efficient means of nutrient reduction, 
and water recovery. Two SBRs 
operated under similar conditions for 
11 days reduced significantly more 
nitrogenous waste than controls with 
no treatment.  Levels were reached so 
that recycling of treated water back 
into the raceways would have been 
possible without negative health 
issues for the shrimp. Biosolids can 
be sold as nutrient rich fertilizer for 
salt tolerant species. Yearly savings 
estimates of more than $5,000 (USD) 
have been calculated. 

BACKGROUND
    Effluent management has become 
a dreaded word in aquaculture. 
Wastewater typically rich in nitrogen, 
phosphorus, carbon, suspended 
solids can cause a variety of negative 
environmental issues when released 
such as increased algal blooms, 

Photo: Recirculating Shrimp Raceways at Gulf Coast Research Lab 
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and saltbush 
( A t r i p l e x 
nummularia).  A 
theoretical cost 
benefit analysis 
(CBA) of this 
possibility is 
presented in 
table 3. It was 
calculated on 
the real time 
operations at 
the Gulf Coast 
Research Lab 
of 9 operating 
raceways 50 
m3 stocked at 
250 shrimp/
m3. The value 
of biosolids 
was assumed 

equal to commercial bulk fertilizer 
prices, and other values are based on 
actual local values which may differ 

raceway shrimp facility at the Gulf 
Coast Research Lab in Ocean Springs, 
Mississippi, USA.  Molasses was added 
to the SBR tanks to achieve a carbon 
to nitrogen ratio of 10:1, which has 
been found to provide adequate 
electron donors to microbes. The 
reactors were operated under a 5 day 
aerobic and 5 day anaerobic cycling 
sequence and allowed to settle for 20 
hours.  Initial and final concentrations 
of nitrogenous components are listed 
in table 1. 

RESULTS
 Percent reduction of the 
nitrogenous components in the SBR, 
and the control treatment is presented 
in table 2. The SBR treatments 
removed significantly more ammonia 
and total nitrogen than the control 
treatments. If the treated water was 
decanted from the biosolids and 
returned to the operating raceways 
it would result in an overall increase 
of 0.10 mg/L of ammonia, and 
nominal concentrations of nitrite and 
nitrate. These negligible increases 
of ammonia, nitrite and nitrate to 
the shrimp raceways should have no 
effect on shrimp health; however this 
largely depends on the concentrations 
already present. 
 If the biosolids were marketed and 
sold as high nitrogen fertilizer for 
saline tolerant plants this could create 
an additional source of revenue to 
the grower in addition to creating 
a zero waste sustainable shrimp 
farm. Shrimp biosolids fertilizer 
could be appropriate for growing 
marsh plants for restoration work, in 
addition to agricultural crops such as 
pickleweed (Salicornia sp.), cashew 
trees (Anacardium occidentale), 

depending on location. Two exclusions 
were made in the CBA; labor costs 
were considered equal between 
disposing of the waste and treating 
the waste, and electrical costs were 
considered negligible.  Approximate 
yearly savings based on the initial CBA 
calculation are presented in table 4. 
 In conclusion SBR systems are 
technologically very simple, require 
very little maintenance, very little 
startup costs, can be used in many 
types of aquaculture systems and 
have the potential to recoup costs 
typically associated with wastewater 
disposal. Cycling specifics can be 
automated using technology such 
as microcontrollers, thus saving in 
labor but increasing the initial startup 
cost. Upcycling shrimp biosolids into 
a useful commodity not only provides 
for more sustainability but also has 
the ability of bringing additional 
revenue to the grower.

Figure 1: Waste green house, with settling basin, SBR, control basin, extra basin, and drying bed (left to right)

Table 1. Mean (±SD n=2) initial concentration (mg/L), final concentration of total 
ammonia-N (TAN), nitrite-N, and nitrate-N

       Total Ammonia –N   Total Nitrogen 
    Tank  % reduc  on  % reduc  on 
    SBR  86.8%A    70.7%A

    Control 44.2%B    27.3%B 
      Final percent reduc  on values within variable groups that share a common le  er are not signifi cantly                  
      diff erent (alpha = 0.05)

    Ini  al   Final 
    TAN  SBR  177.5± 40 23.5± 10
  Control  160.8± 28 89.8± 24 
    Nitrite-N SBR  0   6.3±2
  Control  7.5±5  6.3±4
    Nitrate-N SBR  32.5±28   3.8±2
  Control  28.8±19  53.8±1.8

Table 2. Percent reduction of Total Ammonia–Nitrogen and Total Nitrogen during 
the second SBR treatment

                               Savings/            
   $/unit                                       Grow Out  Costs
    Seawater  $0.00243           20ppt 6000L        $292 
         /ppt/L
    Disposal  $95/month       2 months                          $190 
    Biosolids  $4.5/kg            200kg         $900 
    Applica  on
    4500L SBR Vessel       $911
    2 HP Effi  ciency Pump       $204
    PVC Nozzle Assembly       $40
    Molasses        $39/
                   grow out
              Total        Savings           Costs
              $1,382         $1,194
Table 3. A cost-benefit analysis of approximate savings and costs of operating a full scale SBR and using 
biosolids as a domestic saline fertilizer replacement.

      Grow outs/year  Costs/unit Total

    Ini  al Cost     -$1155  -$1155
    Cost/Grow out   5  -$39  -$195
    Savings/Grow out  5  $1382  $6910

          Yearly Savings $5560
Table 4. Potential savings and costs during a yearlong growing season with 5 grow outs. 
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   The 2nd Workshop on Recircula  ng 
Aquaculture Systems, popularly known 
as the Nordic RAS Workshop, was held 
on October 10 and 11th at the Aalborg 
Congress and Culture Centre in Aalborg, 
Denmark. The mee  ng was organized 
by members of the Nordic Network on 
Recircula  ng Aquaculture Systems and 
the Technical University of Denmark, 
Na  onal Ins  tute of Aqua  c Resources. 
The goal of the workshop was to bring 
together research scien  sts, engineers, 
fi sh farmers, and industrial suppliers 
to exchange prac  cal experience and 
scien  fi c knowledge related to culturing 
aqua  c species within land-based 
recircula  ng aquaculture systems. 
Approximately 190 people a  ended the 
workshop. 
   The opening session was chaired 
by Anne Johanne Dalsgaard, of the 
Technical University of Denmark and 
BOD member of the Aquacultural 
Engineering Society. Anne Johanne was 
also one of the key organizers of the 
workshop. Keynote presenta  ons were 
given by Johan Verreth of Wageningen 
University, “Current views on water 
quality control in RAS”, and by Niels 
Alsted, Execu  ve Vice President of 
BioMar, “Changing demands to feed and 
raw materials for feed for RAS.” Session 
topics included Water Quality and 
Feed, Water Quality and Biofi ltra  on, 
Microbiology and Harmful Substances, 
End-of-Pipe Treatment, and System 
Design and Opera  on. 
   A main theme during the session on 
Water Quality and Feed was the eff ect 

Nordic RAS 2013 (contributed by John Davidson)

of diet and feed ingredients on fecal 
stability and resul  ng par  cle sizes in 
RAS. Alexander Brinker, Director of the 
Fisheries Research Sta  on at Baden-
wur  emburg, Germany, provided the 
presenta  on, ‘Plant protein subs  tu  on 
of fi sh meal: Eff ects on rheology.” A 
common message from his research 
as well as other presenta  ons was 
that op  mizing the stability of fecal 
ma  er resul  ng from newly developed, 
alterna  ve protein feeds is important 
for maintenance of op  mal RAS water 
quality. 
   The session on Water Quality and 
Biofi ltra  on fi elded a wide range of 
topics. Bendik Terjesen of NOFIMA 
gave a presenta  on en  tled, “Eff ects 
of salinity and exercise on Atlan  c 
salmon postsmolts reared in land-
based, recircula  ng systems. His 
research found that reduced salinity 
and increased exercise resulted in 
enhanced performance of Atlan  c 
salmon post-smolts. In addi  on, Steven 
Summerfelt of the Conserva  on Fund’s 
Freshwater Ins  tute gave a presenta  on 
en  tled, “Eff ects of alkalinity on 1) 
carbon dioxide stripping during cascade 
aera  on and 2) ammonia removal and 
nitrite accumula  on within moving 
bed biofi lters.” This research, which 
was conducted in collabora  on with 
NOFIMA, showed that con  nuous 
alkalinity addi  on that maintains 10 
mg/L alkalinity is suffi  cient to meet the 
biological needs of nitrifi ca  on. 
   During the session on Microbiology 
and Harmful Substances, presenta  ons 

focused on topics such as use of probio  cs 
to control disease and enhance larval 
fi sh survival; best management prac  ces 
and technologies to mi  gate off -fl avor 
from RAS-produced fi sh; and the harmful 
eff ects of various accumula  ng water 
quality variables in RAS such as nitrate, 
residual oxidants resul  ng from ozone, 
and hormones produced by maturing 
fi sh within RAS. 
   The session on End-of-Pipe Treatment 
included presenta  ons focused on 
denitrifi ca  on, sludge thickening 
methods, and treatment methods 
that result in reduced water use and 
discharge. Past Aquacultural Engineering 
Society President, Asbjorn Bergheim 
gave the following presenta  on, “Water 
consump  on and waste load in fl ow-
through and recircula  ng systems for 
Atlan  c salmon smolt produc  on.”
   The fi nal session of the workshop 
was focused on System Design and 
Opera  on. Topics included pumps 
for RAS, processes to improve energy 
effi  ciency, on-line water quality 
monitoring systems, and several 
specifi c studies on best system and fi sh 
management prac  ces. Oscar Garay of 
Salmones Magallanes, Chile wrapped 
up the session within a presenta  on 
en  tled, “Future development of RAS 
in commercial farming”. He indicated 
that RAS produc  on is con  nuing to 
increase worldwide. Increased use of 
RAS is par  cularly evident in the Atlan  c 
salmon industry where RAS smolt 
produc  on is being adopted by many 
companies, larger advanced smolts up to 

*Photos courtesy of John Davidosn and Steve Summerfelt
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1 kg are being cultured, and produc  on 
of salmon to harvest-size is beginning. 
Many other excellent presenta  ons 
were provided. For more informa  on 
on the workshop including abstracts for 
each presenta  on please visit: h  p://
www.nordicras.net
   On Saturday, October 12th, a  er the 
workshop had concluded, the group 
toured a commercial scale facility called 
Danish Salmon, which is designed to 
produce 2,000 tonnes of post-smolt 
Atlan  c salmon to harvest-size (4-5 
kg) annually within land-based RAS. 
The facility is currently producing its 
fi rst group of fi sh (100 grams) within a 
separate RAS smolt system. The group 
was allowed to tour the new growout 
facility which housed two large RAS 
systems. The largest growout tanks 
were 16 m diameter with a volume of 
850 m3. The growout systems were 
designed with circular single-drain tanks 
constructed with formed concrete, 
Hydrotech drum fi lters, pump sumps, 
large cascade aera  on columns, moving 
bed biofi lters, and a series of Speece 

cones for side loop oxygena  on. Waste 
treatment technology had not been 
decided on, but the treated supernatant 
will fl ow to a sand infi ltra  on basin.
   The group also toured the aquaculture 
research facili  es of the Technical 
University of Denmark (DTU Aqua). DTU 
Aqua is focused on research to op  mize 
recircula  ng systems technology, as well 
as fi sh nutri  on, physiology, and welfare. 
Some interes  ng research recently 
conducted at DTU Aqua was presented 
during the conference including a 
presenta  on delivered by Anne Johanne 
Dalsgaard en  tled, “Nitrogen waste load 
from juvenile rainbow trout”, “Biofi lter-
specifi c response to intense water 
treatment in RAS” by Lars-Flemming 
Pedersen”, and “Microscreens and 
micro-par  cles in replicated recircula  ng 
aquauclutre” by Paulo Fernandes.
   Lastly, the group toured a commercial 
scale, Danish model trout farm, owned 
by Aqua Pri. The farm was designed to 
produce 500 tonnes of rainbow trout 
(steelhead) annually, with 300 tonnes 
being shipped to net pens for on-grow 

to 3-4 kg, 100 tonnes sold as 0.4 kg fi sh, 
and the remaining 100 tonnes sold as 1 
kg fi sh. Trout roe is also harvested and 
sold as a high value product in Europe. 
The facility consisted of 14 large circular 
tanks (approximately 450 m3)  divided 
amongst several RAS. The water passed 
from the tanks through Hydrotech 
drum fi lters contained within a pump 
sump, was pumped through moving bed 
biofi lters and then fl owed back to the 
tanks. Floa  ng aera  on systems were 
used in each culture tank and oxygen 
was diff used into the tanks with aerators. 
   Denmark is clearly devoted to the 
expanded use of commercial scale RAS 
technologies for salmonids. There was 
also news of a commercial scale pike 
perch facility in Denmark that is designed 
for 1000 tonnes of annual produc  on 
with plans to expand to 2000 tonnes. 
The general sen  ment from many 
a  endees at the workshop was that the 
use of RAS is gaining momentum and the 
future is promising for commercial scale 
RAS technology. 

Phone: 407.886.3939
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NOMINATIONS SOLICITED FOR AWARDS

Nomina  ons are solicited from the AES membership for the AES Award of Excellence and the AES Meri-
torious Service Award. These two awards are described below in order of their importance and pres-
 ge and are considered on an annual basis by the AES Board of Directors. No more than one award in 

each category can be made in any one year. These awards are conferred on a need-only basis – they are 
not mandatory. Award nomina  ons and suppor  ng data should be sent to the AES Awards Commi  ee 
Chair German Merino (gmerino@ucn.cl) prior to January 1, 2014. The Awards Commi  ee Chair en-
sures nomina  on packages are complete and then distributes nomina  on packages to the AES Board 
of Directors. The AES Board selects award recipient(s), if any, by majority vote. Awards are presented 
by the President of AES during the subsequent AES general membership mee  ng.

Award of excellence:
This award recognizes outstanding science or technical contribu  ons to the fi eld of aquacultural 
engineering. The award can refl ect very substan  al single contribu  ons or an extended record of 
smaller contribu  ons. The recipient must be a member of AES. Past award winners include John Colt, 
Barnaby Wa  en, Steve Serfl ing, and Fred Wheaton.

Meritorious Service award:
This award recognizes an AES member’s unswerving loyalty, dedica  on, and meritorious service to 
the society over a long period of  me; and for excep  onal commitment to the programs, ideals, 
objec  ves and longterm goals of AES. Past award winners include Brian Vinci, Steve Summerfelt, and 
Mike Timmons.

AES Member Directory is Online
The AES has recently transitioned to an online member directory:

https://www.aesweb.org/members.php

This directory will be updated quarterly.  Only current AES members will have 
access to this feature.  Login  Username and Password can be obtained from 
Terry Rakestraw by emailing her at terry@aesweb.org

NOMINATING COMMITTEE NEEDS YOUR INPUT

The AES Nomina  ng Commi  ee is seeking nominees for several AES posi  ons. The commi  ee is 
charged with the responsibility of recommending candidates for:
 
 • AES 2nd Vice-President - This candidate will succeed from 2nd Vice-President (2014) to 
            1st Vice-President (2015) to President (2016)
 
 • Director - for the Board of Directors, 4 posi  ons available

Sugges  ons for candidates are needed now. Elected candidates will have a signifi cant impact on the 
AES’s future. The ability to lead the society and interact eff ec  vely with other society members should 
be a high priority.  Please send your nomina  ons to the Ed Aneshanesly at ed.aneshansley@pentair.com 
by January 1, 2014.
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UPCOMING EVENTS

Associate Sponsors
American Tilapia Association | American Veterinary Medical Association 
Aquacultural Engineering Society |  Aquaculture Association of Canada 

Catfish Farmers of America  |  Striped Bass Growers Association
US Shrimp Farming Association  |  US Trout Farmers Association

International Association of Aquaculture Economics and Management

THE NATIONAL CONFERENCE & EXPOSITION OF

"Taking Aquaculture to New Heights Through
Technology, Marketing, Collaboration"
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Invitation to present at  
Aquaculture CanadaOM 2014  

June 1-4, 2014 
 
The Aquacultural Engineering Society, in conjunction with the Aquaculture 
Association of Canada, is sponsoring a session on Aquaculture Systems Design at 
Aquaculture CanadaOM 2014 in St Andrews, New Brunswick, Canada.  Advances in 
the design of land-based and marine aquaculture systems will be profiled in this 
session.  Papers in the following areas are welcome: 
 

Recirculating Aquaculture Systems 
Open-Ocean Aquaculture 
Aquacultural Engineering 

 

Abstract Submission 
We would like to invite anyone with information related to Aquaculture Systems Design to 
participate by submitting abstracts before February 28th, 2014. Details for submission can be 
found at: 
https://www.aquacultureassociation.ca 
Please email Dr. Michel Couturier (cout@unb.ca) your abstract and proposed session area in 
addition to submitting the abstract. 
 
Conference Registration 
Registration for Aquaculture CanadaOM 2014 is now available online at: 
https://www.aquacultureassociation.ca 
 
For more information about the AES session at Aquaculture Canada 2014, please contact Dr. 
Michel Couturier (cout@unb.ca).  Please put “AC2014” in the subject line. 
 



AES Member Registration
Name ___________________________________________________________________________  Company __________________________________________________________________

Street Address _______________________________________________________________________________________________________________________________________________________

City _______________________________________________________________  State ______________  Postal Code __________________ Country _________________________________

Phone __________________________________________________________________________________  Fax __________________________________________________________________________

Email ___________________________________________________________________________________

    2013 Annual Membership.  Includes: $30    
    One year subscription to the AES quarterly newsletter AES News (Volume 16)
    AES Member Directory for 2013

   2013 Student Membership.  Includes the same as above    Free    
   2013 Sponsor (membership, printed journal subscription, advertising in newsletter/website, 

 and one annual flyer mail out with newsletter) (www.aesweb.org)    $650

Options (additional cost to the $30 annual membership dues):
  Print subscription to Elsevier’s journal Aquacultural Engineering (Volumes 52 - 57). $84        

   Standard one year subscription of the print journal 
  Online subscription to Elsevier’s journal Aquacultural Engineering (Volumes 52 - 57). $63
   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, Terry Rakestraw, 
8969 Mountain View Drive, Copper Hill, VA 24079  USA         

AES News
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 contrib-
ute 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 25443-4228 USA
Ph. 304-870-2211
Fax: 304-870-2208
s.summerfelt@freshwaterinstitute.org

L.S. Enterprises
P.O. Box 51033
Fort Myers, Florida 33994
Ph: (239) 543-1258
Fax: (239) 543-7308
Email:  info@biofilters.com
Web:  www.biofilters.com

Aqua Logic
8268 Clairemont Mesa Blvd. Suite #302
San Diego, CA 92111
Ph:  (858) 292-4773
Fax:   (858) 279-0537
Email:  info@AquaLogicinc.com
Web: www.aqualogicinc.com

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

Pentair Aquatic Eco-Systems, Inc.
2395 Apopka Blvd.
Apopka, FL 32703
Ph: (407) 886-3939
Fax: (407) 886-0800
Email:  AES@AquaticEco.com
Web:  www.AquaticEco.com

AquaCulture Enterprises, Inc.
P.O. Box 366
Ashely, IN 46705
Ph: (260) 587-9409
Fax: (260) 587-9417
Email:  info@aquacultureenterprises.com
Web:  www.AquaCultureEnterprises.com 

RK2 Systems, Inc.
421A South Andreasen Drive
Escondidon, CA 92029
Ph: (760) 746-7400 x3
Fax: (760) 746-7460
Email:  sales@RK2.com
Web:  www.RK2.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 2013.

AES Newsletter Sponsors


