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PRESIDENT’S LETTER

DEAR PAST, PRESENT, AND FUTURE AES MEMBERS,

My name is Michael Timmons, and | am the newly elected
President of the Aquacultural Engineering Society (AES). The AES
was established 30 years ago by a small group of individuals
passionate about bringing engineering to aquaculture. At the
time, aquaculture was starting to supply an increasing
percentage of the consumer demand for global seafood. Back
then, that number was less than 10%, and now aquaculture-
produced products exceed 50% of the seafood supply to the
market. Seafood demand continues to increase, and wild-caught
seafood supply remains static, leaving aquaculture to make up
for the increasing demand.

The AES is needed now more than ever, and the board of
directors seeks to increase membership and engagement by
providing value to society members. As the saying goes, Show Me
the Money, or in this case, Show Me the Value before | invest any
dollar/peso/yen/euro/dinar/CHF/yuan, so the AES is offering
FREE membership for the remainder of 2024 and all of 2025.
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During this period, we will demonstrate the value of the AES to
you through professional networking, educational webinars,
special conference sessions, and discounted offerings to various
goods and services, particularly from our commercial sponsors.

To provide maximum value and show that the AES is a dynamic
organization whose purpose is to serve its members, please
provide us with input on how to do that, and we will do our best
to meet your needs. As a start, the AES is offering the following
in 2025:

e Free society membership
e Access to all society webinars at no cost

e Online subscription to Elsevier’s Aquacultural Engineering
journal for only $75 ( * previously $170 *)

e Hardcopy subscription to Elsevier's Aquacultural
Engineering journal for only $100 ( * previously $195 *)

Please use the following links to join or renew your AES
membership and take advantage of the discounted subscriptions:

Join—https://www.aesweb.org/members/join

Renew—https://www.aesweb.org/member renewals

Also attached is a flyer for special conference sessions the AES
organized for Aquaculture 2025 (March 6-10, 2025, New Orleans,
LA, USA). These special sessions are FREE to all who attend
Aquaculture 2025, and AES members receive discounted
registration for being members of an associate sponsor
organization ( * $95 discount * ).

| look forward to welcoming back previous members and seeing
many new members join with this new initiative.

Happy fishing!!
Michael “Yellow Book” Timmons

Email mbt3@cornell.edu
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MASS BALANCES REVISITED (PART 1)

EXCERPT FROM TIMMONS & VINCI (2022). RECIRCULATING AQUACULTURE SYSTEMS (5™ ED).

Water flow is the mechanism by which oxygen is transported into a fish culture vessel, and the waste products being generated
within are removed. The design of a recirculating aquaculture system (RAS) should ensure that the important parameters affecting
water quality and fish productivity, e.g., oxygen, ammonia, carbon dioxide, and suspended solids are properly balanced. This
requires calculating the value of each of these parameters independently to determine the thresholds for each. Then, having done
the necessary calculations, the system must be operated at the lowest flow rate possible while still maintaining a particular
parameter at its design value, e.g., ammonia. Obviously, the minimum flow rate possible while maintaining one particular
parameter may be too low for maintaining another. The same mass balance approach can be utilized on any variable affecting
water quality. It simply comes down to balancing the transport in, the production of a particular parameter within the culture tank,
and the transport out. In word equation form, engineers like to say:

Transport in of "x" + production of "x" = transport out of "x" (3.1

The production or P term can be the production of oxygen, ammonia, suspended solids, or CO,. Note that the production
term can be negative, meaning consumption of a certain component, e.g., oxygen. Figure 3.1 depicts a mass balance for the
general case where part of the flow is recirculated, and part of the flow is flow-through.

Control Volume

Figure 3.1 General mass balance on a fish culture tank. Treatment occurs exterior to the tank. (Q is water flow; C is concentration)

We are assuming a completely well-mixed tank and that the tank has reached a non-changing condition, i.e., equilibrium,
with respect to time or steady-state conditions. The box outside the fish tank represents some treatment device or process that
changes the concentration of the noted parameter “x”. (Note: several treatment devices could be each treating a different water
quality variable.)

Returning to our word equation, Eq. 3.1 and Fig. 3.1, the mass balance equation can be applied assuming steady state
conditions:

01 Co+ Qo Cot+ P=0q Ci+ Q1 Ci + Qcvap Cevap (3.2)

Transport is the key term in these calculations, and it is defined as the product of flow and concentration. For example, the
remainder of oxygen transport into the tank minus the allowable minimum level of oxygen departing the tank defines the oxygen
available for fish growth.

Returning to the general mass balance Eq. 3.2, the simplest RAS case is where all water flow is recirculated, and there is no
discharge. In this situation, the Qo terms in Eq. 3.2 drop out Qin = Qout have:

Q1 C+P=+ Q1 C (35)
O (G-C)=-P

4



MEET THE BOARD OF DIRECTORS

Michael Timmons, President

Dr. Michael Timmons has worked in aquacultural engineering for
35 years as a researcher, teacher, and extension specialist. He was
one of the founders of the Aquacultural Engineering Society and
has served in all officer positions, including President. Dr. Timmons
was a J. Thomas Clark Professorship of Entrepreneurship and
Personal Enterprise (1999-2006) at Cornell University, where he is
now a Graduate Professor in the Department of Biological and
Environmental Engineering and the Field of Global Development.
Email: mbt3@cornell.edu

Steven Hall, 1%t Vice President

Steven Hall is William White Distinguished Professor and Director
of the Marine Aquaculture Research Center in the Department of
Biological and Agricultural Engineering at North Carolina State
University. He is Past President of the Aquacultural Engineering
Society; NC Association of Cooperative Extension Specialists; and
Fellow of the American Scientific Affiliation. He is a co-editor of the
journal Aquacultural Engineering. Email: shall5@ncsu.edu

German Merino, 2™ Vice President

Dr. German E. Merino has been a Professor of the Faculty de
Ciencias del Mar of the Universidad Catélica del Norte since 1995.
His profession is Aquaculture Engineering obtained at the
Universidad Catdlica del Norte in 1995, and he holds the academic
degree of PhD in Engineering in Agricultural and Biological Systems
obtained at the University of California at Davis in 2004. In 2010,
he served as AES President, and since then, several times as an AES
BOD member. In 2012, he started a family business based on a bio-
integrated production of fish and vegetables with freshwater
recirculation and powered with renewable energies. His academic
and professional activities allowed him to develop a national and
international network called SIBIOLATPlus (www.redsibiolat.cl).

Email: gmerino@ucn.cl

Tim Pfeiffer, Secretary/Treasurer

Dr. Tim Pfeiffer has worked in aquacultural engineering for over 20
years as a Research Scientist with the USDA Agricultural Research
Service National Aquaculture Program in AR, FL, and MS. Dr.
Pfeiffer also spent time as a Water Resource Technical Advisor for
the USDA Foreign Agricultural Service in Afghanistan and with
USAID in Egypt as an Irrigation Specialist. He has been a member of
the Aquacultural Engineering Society for more than 20 years and a
Board member and officer for over a decade. Email:
tim.pfeiffer@usda.gov

Dave Brune, Director (US-based)

David E. Brune is a professor of bioprocess and bioenergy
engineering within the Division of Plant Science and Technology at
the University of Missouri-Columbia. He is a founding member of
the Aquacultural Engineering Society and Past President. He has
been involved in aquacultural engineering for over 45 years,
researching agriculture and aquaculture water treatment and
developing integrated water use systems. His current research
targets the development of cost-effective, zero-discharge
aquaculture. He has designed and installed prototype recirculating
aquaculture systems (on a private farm) and is developing a
“standard operating procedure” to be provided to farmers in the
Midwestern U.S. Email: bruned@missouri.edu

Jaime Garcia, Director (International)

Jaime Garcia obtained his degree in Aquaculture Engineering from
Universidad Catdlica del Norte in Chile. He has been working in the
aquaculture industry for over 10 years, where he has been lucky
enough to have worked with salt and freshwater finfish species,
mollusks, micro- and macro-algae, crustaceans, and even in pearl
farming. Jaime has also supported aquaculture research in
university facilities and industrial production fish farming in sea
sites and hatcheries. He is now dedicated primarily to designing
large-scale (>5,000 ton) recirculating aquaculture systems (RAS)
and supporting fish farms for clients in North America. Email:
jaime.garciaO09@gmail.com

Marlon Greensword, Director (US-based)

Dr. Marlon Greensword is a STEM Educator in Mansfield, TX. As
such, he introduced and launched inaugural aquaponics programs
and provides aquaponics education to public high school students
in Texas. He is an experienced engineering designer specializing in
water filtration systems, with proven results in designing
bioreactors and water quality control. He is a published researcher
in aquacultural engineering with extensive training in wastewater
management and environmental toxicology. Greensword obtained
a Ph.D. in Engineering Science from Louisiana State University (LSU)
in December 2017. His dissertation, Rice Hull Bioreactor for
Recirculating Aquaculture, examines green alternative filtration
media for recirculating systems. Greensword has M.S. degrees in
Civil & Environmental Engineering and in Industrial Engineering &
Construction Management from LSU. Email:

mgreensword00@gmail.com



MEET THE BOARD OF DIRECTORS

Farshad Shishehchian, Director (International)

Thanks to our Corporate Supporters!
Dr Farshad is the President & CEO of Blue Aqua International Group

of companies, a one-stop solution provider for the aquaculture
industry with a global presence in 14 countries. He is also the
Founder and President of the Asian Aquaculture Network (AAN), a *
not-for-profit organization dedicated to informing and inspiring
new generations by sharing knowledge, education initiatives, and
resources for the ecological sustainability of aquaculture in the Asia M EGAS U P P LY
Pacific region. He was also the President of the World Aquaculture

Society (WAS), Asia Pacific Chapter (2013-2016), collecting an 3559 NW 82nd Avenue

extensive network of over 25 years in the world’s top aquaculture- Miami, FL 33122
producing countries. Email: farshad.shishehchian@blueaquaint.com ph: (305) 381-0210
Joe Tetreault, Director (US-based) joseic@megasupply.net

www.megasupply.net

Joe Tetreault is a Research Scientist at Harrisburg University in
Harrisburg, PA, USA. He earned his Master of Science in 2020 from
the University of New Hampshire. Primary research interests

include aquaculture waste valorization through anaerobic O UO LOG’

digestion, standardization in aquaponic systems for improved Aquatic Design
scalability and fish production, and regenerative life support " Manufacturing & Integration
system design. He manages a pilot-scale research farm 9558 Camino Ruiz
incorporating  recirculating aquaculture, hydroponic, and San Diego, CA 92126
aquaponic systems. He has helped lead and collaborate on projects ph: (858) 292-4773

funded by the United States Department of Agriculture (USDA), the info@aqualogicinc.com
National Oceanic and Atmospheric Administration (NOAA), and the aqualogicinc.com

National Aeronautics and Space Administration (NASA). Email:
JTetreault@harrisburgu.edu

Brian Vinci, Director (US-based) Q_UA [ lC

As Director and Research Engineer at The Conservation Fund’s ENTERPRISES

Freshwater Institute in Shepherdstown, WV, Dr. Brian Vinci leads
4101 W Marginal Way SW, Suite A-6

Seattle, WA 98106
ph: (206) 937-0392
dan@aquaticenterprises.com
aquaticenterprises.com

cutting-edge research on water treatment and reuse technologies
for aquaculture systems. His work has significantly contributed to
the field, evidenced by his co-authorship of the text "Recirculating
Aquaculture (5th edition)" and over 40 other publications,

including peer-reviewed journal articles, book chapters, and
proceedings articles. He is a licensed professional engineer in New

York, Pennsylvania, and Mississippi and has held leadership
e . . . . C . Stability in a sea of change.
positions in professional engineering societies throughout his P RO

career. Email: bvinci@conservationfund.org ) C EAN US

BECOME A CORPORATE SUPPORTER

Any member of the AES can become a Corporate Supporter by 80 Pleasant Street

paying an additional annual fee of $100. As a supporter, you Bridgewater, Nova Scotia
have the following additional benefits to your AES membership: Canada B4V IN1
- Listing your company as a supporter in the AES newsletter ph: (902) 530-3550
- Posting your company as a supporter on the AES website cyndel@pro-oceanus.com
- Posting job openings on the AES website pro-oceanus.com

- Additional employees can join the AES for half off




New Orleans, LA « March 6-10, 2025

ACULTURE
2025

Topic

Speaker

Affiliation

Elements of Today’s RAS (Intro)
RAS Design: Mass Balances
Fish Tank Design & Selection

Solids Control
Oxygenation

Carbon Dioxide Conftrol

Biofiltration
Denitrification
Ozonation

Heating and Chilling
Piping Design

Bert Wecker
Mike Timmons

Ed Aneshansley
German Merino
David Kuhn

Brian Vinci
Sharada Navada
Snir Azaria

Katie Spiliotopoulou
Devin Murray
Carlos Espinal

Oceanloop (Germany)

Cornell University (USA)

EJA Aquatics (USA)

University Catholica Norte (Chile)
Virginia Tech (USA)

Freshwater Institute (USA)

NTNU (Norway)

Inland Ocean (Israel)

OxyGuard International A/S (Denmark)
Delta Hydronics (USA)

Landing Aqua (the Netherlands)

ADVANCES IN RAS

Presentation Title Speaker
Olive Flounder Performance in RAS Andrew Ray
Spawning and Early Life Cycle for Striped Bass in RAS Steve Hall
Indoor Land-Based Shrimp Farming: An Alternative to Pond Farming Bert Wecker
Algae-based RAS for Shrimp Matt Ellis

FiletCam 2.0: Al Tool for Fillet Quality and Defect Assessment
Anaerobic Digestion of RAS Waste: Status and Developments
Investingating RAS Water Disinfection with Low-Dose Peracetic Acid
Sources of Off-flavor Production in RAS

Objective Evaluation of Off-Flavor Mitigation Technologies
Engineered-Alrlift Pumps Can Improve Sustainable Operation of RAS
iIMCR: A new Paradigm in RAS Design

Evaluation of a Novel Water Treatment Technology for BOD, TSS
and Phosphorous Removal

Rakesh Ranjan
Abhinav Choudhury
Chris Good

John Davidson
Matthew Stromberg
Josh Rosettani

Mike Timmons

German Merino
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| COr’ﬂe V‘ALS Life. Changing.

| College of Agriculture and Life Sciences

Cornell University
26th Annual Short Course

Recirculating Aquaculture

Hydroponics Aquaponics
January 13-16 and January 30, 2025

The course is a unique, knowledge-filled opportunity to access expertise from world leaders in
Recirculating Aquaculture Systems (RAS), Controlled Environment Agriculture (CEA),
hydroponics, aquaponics, fish physiology, business dynamics, and industry trends.

This virtual course will be held in 5 sessions from 3:15 pm to 6:15 pm EST daily on
Monday - January 13, 2025 through Thursday - January 16, 2025
New for 2025 - Post Course Discussion/Q&A Session on January 30th

Cornell Experts — Cornell Expertise

Dr. Michael Timmons — Aquaculture Systems - Dr. Timmons has worked in aguacultural engineering for over
26 years as a researcher, teacher, and extension specialist. Dr. Timmons is highly sought after for his design,
construction, and cperational knowledge. Dr. Timmons is the lead author of the seminal book on RAS:
Recirculating Aquaculture {5th edition).

Dr. Neil Mattson — Hydroponic/Aquaponic Production - Dr. Mattson is one of the nation’s leaders in CEA and
is known for providing producers with relevant, research-based information for the production of high-quality
CEA crops.

Dr. Eugene Won - Fish Health - Dr. Won has extensive experience with RAS and is the academic coordinator
for Shoals Marine Lab. Dr. Won teaches Fish Physiology and works closely with stakeholders and government
agencies to promete the growth of the domestic aquaculture industry.

Aquaculture Engineering Society Member Registration (Use Registration Code AES25)
AES Member Rate: $299 per attendee; $149 for each additional attendee who registers as part of the initial

registration. Primary registrant receives a pdf version of Recirculating Aquaculture (5th Edition).

For full information and to register: https://cals.cornell.edu/aquaponics-short-course




