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Presidents LeƩer  

  AQUACULTURAL ENGINEERING SOCIETY 

NewsleƩer, Dec 2020  

Dear AES members,   

The past year is slowly fading away, probably one of the strangest years I have 
memory of. It started smoothly at the AA2020 conference in beauƟful Hawaii. 
We successfully organized a session oriented towards aquaponics systems and 
their engineering applicaƟons (you can find some of the presentaƟons in the 
AES webpage). In the meanwhile, the COVID numbers were increasing signaling 
that something big was going to happen. In March, the lockdowns followed; experiments, meeƟngs, lec-
tures and conferences had to be postponed or adapted. The outcome was an extensive offer of webi-
nars and conferences. We offered two interesƟng webinars; ‘Water Biosecurity through Real Design: 
How to Ensure UV System Performance Delivery and IntegraƟon in Aquaculture OperaƟons’ presented 
by Aran Lavi (AtlanƟum Technologies) and ‘A new approach in tropical recirculaƟng aquaculture sys-
tems’ presented by Farshad Shishehchia (Blue Aqua InternaƟonal group). We deeply thank the expo-
nents and if you missed their presentaƟons, you can find them in the AES webpage.  

Circular economy, sustainability, insects based meal, life cycle analysis, energy efficiency, carbon foot-
print and residual resources are the recurring concepts I heard of within the different webinars, confer-
ences and funding opportuniƟes this year. Aquaculture and specially RAS will have the chance to prove 
why they are called the ‘technology for the future’ and a soluƟon for the human existence. I foresee we 
will play a fundamental role in the big discussion on how to sustain this exponenƟal human growth pop-
ulaƟon and why aquaculture is more adequate than other food producing industries to solve this prob-
lem. Our field has the ability to transform wastes into constant and secure resources and slowly decou-
ple human growth from resource pressure. With feed conversion of 1 to 1 achieving a high-nutriƟonal 
product, minimal water usage and capacity for reduced nutrients discharge, together with the potenƟal 
for use of wastes as resources for other processes such as energy producƟon, ferƟlizers and feed to oth-
er trophic food levels, RAS show all the important features for achieving the circular economy concept 
within aquaculture. In order to have a good standing point we need to start talking the same language 
between us, the aquaculture sector. We have to agree what the units on which we measure and define 
processes are, simple things such as when a system is considered a RAS or how we express the perfor-
mance of a treatment. We need to work on this and the AES will do its best to provide informaƟon and 
opportuniƟes for discussion.  

We are working for the coming year on organizing workshops to favour discussion between the stake-
holders in the aquaculture sector. We will offer webinars on topics such as biofilter design, dimension 
and consideraƟons, waste collecƟon technologies from sea cages and hydrogen sulfide formaƟon and 
prevenƟon in marine RAS, among other interesƟng topics. We will work as hard as possible to improve 
our commitment to our members and be an authority and voice in aquaculture engineering. I am there-
fore happy to inform that John Colt will join the team as administraƟve assistant of AES. 

I wish each of you a happy new year. Thank you for your support, and may this new year be a full of 
great accomplishments. 

A big hug and I hope good water quality is always running in your life. 

Best wishes, Carlos  
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Interview with Dr. Michael Timmons, a founder member of AES 

 

AES: What are you working at the present? 

Michael: I am actually working with my golf game. I am so passionate 
about aquaculture, so I have to force myself to do something else once 
in a while. Weather has been very beauƟful up here, so I got up and 
played an hour of golf. However, even when playing golf, I end up 
thinking about aquaculture. The signature hole of the golf course is 
over a pond, where I put some koi from one of our experiments at Cor-
nell, so I have been checking them when I go playing, and they are 
geƫng really big. But what I am really working at the present? I need 
hats, so I have mulƟple hats at the moment. Because I am a professor, 
since even before the current AES president was born, I am thinking on how we are going to feed all 
these people. So, it really comes down to aquacultural engineering. The thing I am actually working on 
is aquaponics. About 8 years ago, I was the RAS guy and the we had Dr. Albright, the hydroponics guy 
at Cornell. The only we could agree on was that RAS is complicated and hydroponics is complicated, so 
combining them would be really complicated. However, almost 15 years ago, the people in my short 
courses already asked about aquaponics, and I told them to go away. But this kept happening over and 
over again. Then, I heard some people, who I actually respected, like Dr. Jim Rakocy from University of 
the Virgin Islands, the father of aquaponics, speaking for the aquaponics. And next,  I did a consorƟum 
project with RAS farm on aquaponics, and they started geƫng fabulous results on vegetables tasƟng 
beƩer and having a beƩer nutriƟonal value, so I started to think that maybe there is something  in this. 
However, we sƟll needed some scienƟfic evidence with replicated controlled setup. Cornell was not 
too encouraging, but we managed to set up controlled experiments to compare aquaponics and hydro-
ponics, and with leƩuce to start with. Much to our surprise, we could not reject the hypothesis on hy-
droponic leƩuce growing as good as the aquaponics leƩuce. So it was like: “wow!”. Then we did spin-
ach, and the same: “wow!”. And strawberries: “wow!”. So combining complicated RAS and complicat-
ed hydroponics is actually so simple! And to improve RAS sustainability, we can actually design to 
match our plant system to absorb and seƩle all the nutrients from the fish. So preƩy exciƟng! 

 

AES: How do you perceive the evoluƟon of RAS? 

Michael: Well, I am also an example of evoluƟon, since I am an agricultural engineer and before 
starƟng in RAS 25 years ago, I worked in poultry industry. I can say that actually saved my professional 
career. There, I saw a complete integraƟon between growers growing the birds and commercial com-
panies processing and markeƟng the birds, but also telling growers how to manage the farm and 
providing the system and experƟse for the growers. I considered that as a very good idea, and that is 
what I have been trying to do ever since in RAS, and I think we are geƫng preƩy close these days. Per-
sonally, I started a private farm in 1997 with 500t per year of Ɵlapia, in cold climate with average tem-
perature of 10°C and winter temperature going down to -20°C. Makes a lot of sense: let’s grow a tropi-
cal fish in the arcƟc climate.  

Member Spotlight 
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Michael: But in RAS, since there is not so much water coming in, I can created any condiƟon needed for 
the species I want to farm and even make some money. The only challenge is that the amount of water 
taken in needs to be treated to make it acceptable to the aquifer where it came from. The smaller the 
amount of water is, the easier it is to operate the farm. So. On this Ɵlapia farm, I have learned a lot. And 
I can say that the number one rule for startup is: Do not run out of money. Going back a bit to president 
Carlos asking me what I am doing at the moment. I am actually becoming a professor emeritus at Cornell 
University on January 4th 2021 and I have a new 7 hectares farm. We are doing a  Ɵlapia geneƟc pro-
gram, and demonstraƟon of my latest and greatest technology, which will of course change the world. 
And we have a couple of greenhouses and aquaponics. I actually have a website, professort.fish, go 
there and see what my life is all about.  

AES: What do you think aquaculture sector is missing nowadays? 

Michael: Entrepreneurs, who are able to risk everything. All of you, take the risk! But, back when I start-
ed, the engineering approach was to put a RAS together and produce a high value species to create cash 
flow. But that is a totally wrong approach. So, you have to be able to produce the fish in the economical-
ly compeƟƟve basis, if you cannot do that, you won’t be successful. We have actually invented a new 
pump, which patent is pending. Most pumps will give you approximately 400 L min-1 KW-1, the pump we 
have tested gives 12 000 L min-1 KW-1. Since the pumping costs have always been what kills us, plus ex-
pensive design, the pump is revoluƟonary, since now we can actually move water around almost for 
free.  

AES: You have been a member for a long Ɵme in AES. Tell us a bit about that and what does AES mean to 
you? 

Michael: Well, I was a founder member. In the beginning, we met in conferences and our sessions on 
RAS were always full. We realized we need a society to control and produce standards, and all the things 
Aquacultural engineering society now does for Aquacultural engineering community. So, we formed a 
society, and being proacƟve, got people to join. It has been a great society, and now with the new lead-
ers, we will have a new invigoraƟon, membership drive, and will be able to restore our services to the 
community. The need for our services is so large now, because of environmental constraints, where the 
only way to produce food in sustainable way is through aquaculture, aquaponics, and hydroponics. As a 
society, we need to gear up to provide service, the educaƟonal opportuniƟes, and technology transfer, 
which is needed. We are in the special place in the society right now, because they really need us.  

AES: A parƟcular memory of AES you would like to share with us? 

Michael: First memory is when I took 200 hundred copies of the first ediƟon of the yellow book and peo-
ple were lining up to get it. I have so many memories on geƫng to know members, on meeƟngs, social 
interacƟons, and tradeshows. I think that occasionally I should have even learned something. 

AES: So what is the role of AES in the industry and academia? 

Michael: I think we have to be really proacƟve and aggressive to create the technology transfer and edu-
caƟonal support for the new growers. There is plenty of knowledge we need to implement, so we should 
not re-invent the wheel, just transfer the informaƟon to the general public. We have to make sure that 
the technologies, techniques, and management methods are readily available for the consumers. And 
networking is also very important. As a final remark, I want to say this: I am an aquacultural engineer, I 
cannot wait to get up in the morning or do not like to go the bed in the evening, because there are so 
much things to do. Life is so exciƟng right now! And we are helping to make the world a beƩer place.  
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Turn it upside down (or downside up) ‐ floaƟng faeces and its poten‐
Ɵal of rapid solid removal in RAS 

Background  

Since beginning of aquaculture, main solid removal mechanisms were primary based on sedimentaƟon. 
But what will happen if we simply turn the table and try to remove solids close to the water surface be-
fore they seƩle down and/or begin to disintegrate. Such a new approach has been invesƟgated at the 
Fisheries Research StaƟon of Baden-WürƩemberg in Germany in recent years. The idea behind it was to 
create floaƟng faeces by adding indigesƟble density-reducing material in the fish feed. IniƟally, the main 
challenge was the search for suitable addiƟves. Among others, cork (Quercus suber) turned out to be 
the most efficient material to bring density values of faecal maƩer below the crucial 1 g cm-3.  

FloaƟng faeces from rainbow trout transported by the surface flow to a surface skimmer. 

 

ScienƟfic Spotlight 
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However, before transferring the idea to a low water exchange RAS, previous extensive laboratory exper-
iments and a commercial-scale trial in a semi-recirculaƟng aquaculture system (RAS) were carried out in 
order to achieve sufficient density reducƟon resulƟng in the faecal pellet floaƟng up.  

The study in a fully closed RAS was carried out under the following condiƟons: A commercial trout diet 
producing feces in the upper recorded density range (1,034 ± 0,0042 g cm-3) was used as a control. The 
addiƟon of 2.5 % cork to the control diet resulted in stable and consistently floaƟng faecal casts with a 
mean density of 0.993 ± 0.003 g cm-3. In a duplicate 10 tank RAS, each stocked with 500 rainbow trout 
(Oncorhynchus mykiss), fish were fed over a period of 120 days. Stocking density increased from 10 kg m-3 
at the beginning of the experiment to a final density of 75 kg m-3. Mean final fish weight was 567 g and 
did not differ staƟsƟcally between systems. 

Solid waste from the control system was collected in a sump before being transported to a drum filter. 
The tanks of the system in which the experimental cork diet was fed were addiƟonally equipped with 
simple stainless steel outlet pipes at the water surface, which transported the floaƟng feces directly to 
the drum filter. 

 

 

 

 

 

 

 

 

        Intact rainbow trout faeces collected directly before entering the drum filter 

 

 

More about floaƟng faeces: 

Schumann, M., Unger, J., and Brinker, A., 2017. FloaƟng faeces: Effects on solid removal and parƟcle size 
distribuƟon in RAS. Aquacultural Engineering, 78, 75–84. 

Mark.Schumann@lazbw.bwl.de 
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Results 

Drum filter removal efficiency of cork-treated solid wastes was more than four Ɵmes greater than that 
achieved in the control (about 90 % vs. 20 %). Over the enƟre period of the experiment, the TSS-
concentraƟon in the backwash water of the drum filter was significantly higher and thus a higher 
amount of suspended maƩer was conƟnuously removed directly from the system. Total ammonia nitro-
gen (TAN) and nitrite nitrogen levels were comparable during the first weeks of the experiment. Howev-
er, when the biofilters reached their capacity, TAN and nitrite removal was disƟnctly more efficient for 
the cork-treated system than the control. Physiological health assays indicated no pathologic Ɵssue al-
teraƟons associated with the experimental diet and growth, survival and feed conversion were unaffect-
ed. 

 

 

 

ConcentraƟon of TSS in drum filter 
backwash water was disƟnctly 
higher during all phases of the ex-
periment in the system where cork-
enriched feed was applied.  

 

 

 

 

Conclusion and outlook 

A minimal feed-mediated density modificaƟon of fish faeces improves nearly all aspects of water quality 
invesƟgated while at the same Ɵme resulƟng in significantly higher nutrient recovery and dry maƩer 
content of sludge.    

This novel approach showed posiƟve effects in different types of systems, but seem to be parƟcularly 
suitable in RAS, where any amount of suspended maƩer remaining in the loop can lead to serious prob-
lems. The previous posiƟve effects of floaƟng faeces were all achieved in exisƟng systems through rela-
Ɵvely small structural changes. The efficiency of this new approach could be significantly increased by 
adapƟng new recirculaƟng systems and removal devices design to remove solids dislocaƟng in the sur-
face water film.  

  AQUACULTURAL ENGINEERING SOCIETY 
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LaƟn American & Caribbean Aquaculture 2020 

 Guayaquil, Ecuador, March 22‐25, 2021 – virtual conference and e‐Market 

————————————————————————————————————- 

AQUACULTURE EUROPE 2020 Cork 

 Ireland April 12‐15, 2021 – virtual conference and e‐Market 

————————————————————————————————————- 

WORLD AQUACULTURE 2020  

Singapore June 14‐18, 2021 New Dates 

————————————————————————————————————- 

AQUACULTURE AMERICA 2021  

San Antonio, Texas, USA August 11‐14 2021 New dates 

————————————————————————————————————- 

ASIAN PACIFIC AQUACULTURE 2021  

Surabaya, Indonesia Sept 7‐10 

————————————————————————————————————- 

WAS North America & Aquaculture Canada 2021  

St John’s Newfoundland, Canada, Sept 26 – 29 New Dates 

————————————————————————————————————- 

AQUACULTURE EUROPE 2021  

Madeira, Portugal Oct 5‐8 

————————————————————————————————————- 

WORLD AQUACULTURE 2021  

Merida, Mexico November 15‐19 

————————————————————————————————————- 

AQUACULTURE AFRICA 2021  

Alexandria, Egypt December 11‐14 new dates 

Upcoming Events 2021 
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Danish Salmon A/S and example of perseverance, commitment and 
success 
Danish Salmon is one of the first Marine land based recirculaƟng aquaculture systems constructed in 

Denmark and Europe, and is receiving much aƩenƟon from the industry and researchers. The facility was 

constructed in 2012 with a planned annual producƟon capacity of 2000 tons of salmon.. Reality showed 

that the achievable producƟon is not much more than half of what was expected, leading to financial 

losses; €1.5 million in 2014 and €2.9 million in 2016. In 2018 Danish Salmon cracked the code and there 

was a clear shiŌ on the economics as a response to an improvement on the technology and operaƟons. 

This lead in 2020 to gain the interest of two Japanese giants (Nissui and Marubeni) invesƟng in the com-

pany for targeƟng an increased producƟon up to 2700 ton/year.  

Danish Salmon is an example of perseverance, commitment, and success, being one of the first >1000 

ton/year full cycle land based marine systems in full operaƟon with a water recirculaƟon degree of 99% 

(200L 400L make-up water/kg fish produced) and a feed conversion rate of 1.15. AddiƟonally they are 

environmentally responsible by removing 60% of N and 65% of P and 50% of organic maƩer produced.  

 

ProducƟon Manager of Danish Salmon, Arndt von Danwitz, is one of the key persons responsible for this 

shiŌ on Danish Salmon’s fate 

AES: Arndt, what is your previous background and how has this experience been for you? 

Arndt: I have studied agricultural science with focus on animal producƟon. My Bachelor Thesis was a 

comparison of mechanical filters in RAS and my Master Thesis about fish meal subsƟtuƟon in fish nutri-

Ɵon. AŌer my studies I worked for three years in a research insƟtute with focus on fish nutriƟon and fil-

traƟon systems in RAS. I think my educaƟon and previous work has given me the right set of tools to 

idenƟfy problems and develop the producƟon, even though most of my studies had a focus on land ani-

mal producƟon. 

 

Industrial Spotlight 
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AES: What are the main challenges you had to overcome at Danish Salmon? 

Arndt: We had to work on thousands of small and big challenges. We are sƟll not done and will never be 

completely. In my opinion the biggest challenge throughout the first years has been the internal and end-

of pipe wastewater treatment. Equally important has it been to establish a working feeding regime in 

RAS, installing redundancy for stability and improved fish logisƟcs. Another challenge has been to build a 

good team with a mix of experiences fish farmers, technicians and young people all moƟvated to develop 

the farm and our business.  

AES: Much has been said about the risks of H2S  in marine  land based RAS. Have you got any challenges 

regarding this? 

Arndt: We always had and will always have minor producƟon of H2S, btw not inly in the marine systems. 

It is a maƩer of understanding and working around the problem. All staff in the team need to be aware 

of the potenƟal risks and be trained accordingly. I think it is important to spend Ɵme on explaining the 

risks and follow protocols strictly to avoid incidents. We have always worked with full strength salinity 

here but didn’t lose fish due to H2S. 

AES: In your point of view,  is RAS salmon culture sus-

tainable?  

Arndt: It certainly has points where it is sustainable 

e.g. recycling nutrients back into the food chain. On 

the other hand, we must work on our carbon foot-

print, but we are already working on the opƟons as 

there is wind or other green energy available in Den-

mark. 

AES: What is your opinion regarding salmon culture in 

sea cages? 

Arndt: It is a vital part of seafood producƟon and 

there have not been serious alternaƟves unƟl recent-

ly. I expect that sea cages will sƟll produce the majori-

ty of salmon during the next 10-15 years, but Ɵmes 

change. Let me say it with another example: would 

you invest your money into a car factory producing 

only diesel engines when you can invest in electric 

vehicles instead? 

 

AES: What would be your advice to other salmon fish farms being constructed around the world? 

Arndt: Do not fool yourself and think you can produce healthy and fast-growing AtlanƟc Salmon at over 

100 kg/m3. Too many projects are based on what we call ‘Excel-fish’ and growth curves far from reality 

considering the intensity and stocking densiƟes you need to run at to get an economical viable fish pro-

ducƟon in RAS. 

 



 10 

  AQUACULTURAL ENGINEERING SOCIETY 

 

 

 

 

AES Sponsors 

YSI Inc.  

1700/1725 Brannum Lane 

Yellow Springs, OH 45387  

Tel: 937.767.7241  

environmental@ysi.com 

www.ysi.com  

Aqua Logic, Inc. 

9558 Camino Ruiz  

San Diego, CA 92126  

Tel: 858.292.4773  

Fax: 858.279.0537  

info@AquaLogicinc.com  

www.aqualogicinc.com  

Our sponsors are an integral component to the society and we encour‐
age you to reach out to them when you are seeking products or ser‐

vices.  

Interested in becoming a sponsor? 

Sponsorship of the AES includes: 

 LisƟng your company as a sponsor in the AES News 
 PosƟng your company as a sponsor on the AES webpage 
 Annual membership and journal subscripƟon 
 

If you are interested in becoming a sponsor please visit www.aesweb.org/sponsors or contact  

info@aesweb.org 

PR Aqua, ULC 

711 Poplar St 

Nanaimo, BC V9S 5L8 

ph: (250) 824‐0247 

kc.hosler@praqua.com 

praqua.com  

Benchmark InternaƟonal Inc. 

1243 - 70 Ave 

Edmonton, Alberta T6P 1N5 

ph: (780) 669-1300 ext.101 

grant.shannon@benchmarkinc.ca 

benchmarkinc.ca  

Megasupply 

3559 NW 82nd Avenue 

Miami, FL 33122 

ph: (305) 381‐0210 

orders@megasupply.net 

www.megasupply.net 

Aquaculture Systems Technologies, LLC.  

2120 North 3rd Street  

Baton Rouge, LA 70802  

hƩps://asƞilters.com/ 
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Carlos Letelier, PhD  

Hirtshals, Denmark  
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Maddi Badiola, PhD 

Spain  

1st Vice President  

Tim Pfeiffer, PhD  

Vero Beach, Florida  

Secretary/Treasurer  

Paulo Fernandes, PhD 

Norway 

Director 

MaƩ Campbell  

Raleigh, NC  

2nd Vice President 

Mark Schumann 

Germany  

Director  

K.C. Hosler, P.E. 

Vancouver, WA 

Director 

Astrid Bulan Holan 

Trondheim, Norway 

Past President 

Farshad Shishehchian, PhD  

Singapore 

Director 

Sanni  Aalto, PhD  

Denmark 

Director 

THE AQUACULTURE ENGINEERING SOCIETY 
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