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FROm THE PREsIDENT

It is my privilege as the new incoming Ohio 
Aquaculture Association (OAA) President to 
communicate with you through our 3rd annual Ohio 
Aquaculture Magazine about my vision for the OAA 
over the next three years. Before I do so, I would be 
remiss in not acknowledging the fantastic job past-
president Bob Calala did for many years in this position. 

Bob assumed the presidency at a time when the OAA 
was divided and experiencing a lack of direction. Bob 
“righted-the-ship,” dedicating himself to the success of 
the OAA. He expended countless hours (unpaid may I 
point out) networking with elected officials, agencies, 
universities, corporations, and other associations, always 
promoting both Ohio aquaculture and aquaponics but 
also the OAA. Great job, Bob!

I firmly believe education is the cornerstone to 
entrepreneurial success and successful entrepreneurship 
is the cornerstone of this great country. Aquaculture 
and aquaponics require considerable personal dedication 
to educating yourself to be successful. Yet, I sense 
too often individuals feel aquaculture & aquaponics 
is easy, requiring little knowledge to be successful. 
Nothing could be farther from the truth! What we do 
or attempt to do is a form of agriculture, and ask any 
farmer, agriculture can be fun but it is a stressful way 
of making a living. Successful farmers are constantly 
educating themselves on a wide variety of topics – it is 
no different for successfully raising fish.

I spent the last 12 years of my 30 year employment 
with The Ohio State University in its Extension 
Program. More specifically, I was the state program 
specialist for aquatic ecosystem management or 
more understandably, the state’s private pond and 
lake management specialist. One of the fundamental 
principles of any Extension program is to provide clients 
with the information required so that he or she can 
make an informed decision for themselves. Notice I stated 
“make an informed decision for themselves.” It is not the 
OAA’s place, nor OSU Piketon’s, or anyone else to make 
your decisions for you. But we can certainly provide 
you with the tools, either actively or by pointing you in 
the right direction, such that you can make these critical 
decisions for yourself. 

In my tenure as president, education will be a major 
focus! As I mentioned at the recent 2015 Ohio 
Aquaculture Conference, education is in my blood 

and it runs deep, very 
deep. My life experiences 
strengthened my belief 
in the value of education 
and my tenure in the 
OSU Extension Program 
hardened that resolve. 

Now hopefully, the 
OAA board and I can 
bring this passion to 
Ohio aquaculture and 
aquaponics and provide 
each of you with multiple 
opportunities to educate yourselves. Multi-session 
annual conference, 2 – 3 annual workshops, bus tours, 
additional aquaculture boot camps, re-vamped website, 
expanded quarterly newsletters, increased visibility of 
companies connected to and supporting our industry 
and any other innovative educational tools available to 
the OAA will be used to the fullest extent possible. Please 
do take advantage of these opportunities! 

However, you can educate yourself in other ways, 
such as using the vast resources of the internet, county 
extension educators, workshops in adjacent states, or 
even talking to a fellow fish culturist to share ideas. 
Don’t re-invent the wheel – just make it better! 

The OAA will strive to include in our quarterly 
newsletter and use our OAA email listserve to make 
you aware of these additional opportunities. To access 
all these opportunities, please consider being an OAA 
member! Members do receive a registration discount for 
workshops and our annual conference. A membership 
form is included in this magazine. 

The OAA is our state’s aquaculture organization and as 
such, should always be available to you and receptive to 
your ideas and concerns. While at OSU, I had an “open 
door” policy, meaning anyone could come by or pick-up 
the phone and talk with me about aquatic management. 
I will maintain the same policy as OAA President. 
Always feel free to email me or call by phone and I’ll try 
to help in any way possible. 

Let’s move forward together! 

Bill Lynch
President, Ohio Aquaculture Association

blmillperch@gmail.com | 614-579-6381

Education, Education, Education…! 
Bill Lynch



Why Choose U.S. Farm Raised Products?
From the National Aquaculture Association

The U.S. domestic aquaculture 
industry is committed to supplying 
consumers with consistent, high 
quality, safe products that are 
produced in an environmentally 
sound manner. Numerous federal 
and state agencies are involved with 
maintaining the wholesome attributes 
of farm-raised seafood. The U.S. Food 
and Drug Administration (FDA), 
working with State Departments 
of Agriculture and the American 
Association of Feed Control Officials 
(AAFCO), regulates aquaculture feeds 
to help ensure that they are safe and 

do not contain contaminants or illegal 
substances.

Stewardship of the world’s natural 
resources is everyone’s responsibility, 
and it is the goal of the domestic 
aquaculture industry. Producers 
work with the U.S. Environmental 
Protection Agency (EPA), the 
National Oceanic and Atmospheric 
Administration Fisheries Program 
(NOAA), the U.S. Department of 
Agriculture (USDA), the U.S. Fish and 
Wildlife Service (USFWS), the U.S. 
Army Corps of Engineers (ACOE), 
and numerous state environmental 
agencies to ensure that they maintain 
water quality, native fish stocks, and 
environmental quality.

An extensive state and federal 
permitting and enforcement 
program ensures that farms are 
established and maintained in a 
manner that helps to minimize their 
environmental footprint and often 

improves environmental conditions. 
The current regulatory system helps 
ensure U.S. aquaculture continues 
to be compatible with state and 
federal water quality requirements 
and complies with watershed 
management plans.

The Ohio Aquaculture Association 
monitors permitting, enforcement 
and environmental changes and 
disseminates this information to its 
members to ensure a safe, sustainable 
supply of Ohio aquaculture products.



The Ohio Aquaculture Association 
actively supports and promotes the culture 
of aquatic species by participation of 
individuals, partnerships, and corporations 
who have an interest in aquaculture, by 
interacting with state and federal agencies/
legislatures charged with regulating aquatic 
culture, and by educating the public on the 
culture of aquatic species. See page 31 for 
membership information.

 OAA Board of Directors
 President - Bill Lynch
 Vice President - Jim Brick, DVM
 Secretary - Dr. Dave Smith
 Treasurer - Renee Koerner
 Trustee - Jeni Blackburn
 Trustee - Chris Kirk
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The Ohio Aquaculture Association envisions a future aquaculture industry 
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based on a diversity of aquatic species and culture systems, and is conducted 
in a manner that protects and sustains our valuable natural resources.

Ohio Aquaculture Journal is published annually 
by the Ohio Aquaculture Association. Statements 
of fact and opinion in this publication, including 
editorial and advertisements are the sole 
responsibility of the authors and advertisers and 
do not necessarily reflect the opinions of OAA 
officers, members, staff or other contributors. 
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Eugene Braig

Dr. Leah Dorman 
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Nick Jamison
William Lynch 
Charlie Shultz
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Graphics and production for  
Ohio Aquaculture Journal are provided by  
Phoenix Graphix Publishing Services,  
444 N. Pearl St, Granville, Ohio 43023.  
www.phoenixgraphix.us or 740.587.3659

For editorial or advertising inquiries, contact 
Julie Moose at info@ohioaquaculture.org  
or 614-604-8823. 

Copyright ©2015 All Rights Reserved.
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FROm THE EDITOR

This is the third edition of the OAA annual magazine. We, 
the Board, feel it is a very worthwhile project and truly 
represents the Ohio Aquaculture Association and its members. 
By its name, the Ohio Aquaculture Association means all 
aquaculturists in any part of Ohio.

The OAA is not limited to the members on the Board. For this 
organization to work for everyone, everyone has to have some 
input. Send us your ideas, concerns, items about people in 
aquaculture, complaints, etc. We also want to hear from all of 
the great vendors that have supported us through the years. 
This magazine would not be possible without their generosity 
and we greatly appreciate their support.

As many of you know, a few changes have occurred on 
the Board since January 2015. Bob Calala, who has kept 
this Association alive for many years, is now the official 
past-president. I’m am sure Bob felt, at times, like giving up but thanks to his persistence we are 
still here and growing.

Bill Lynch of Millcreek Perch Farms is our new president. Bill, having his own fish farm and 
being the former Pond Management Specialist with OSU Extension, will be a great asset with 
new ideas and emphasis on workshops and education.

Jeni Blackburn, co-owner/operator of Fresh Harvest Farms, a growing aquaponics facility, was 
selected to fill the vacancy created when Bill Lynch was elected President. She joins Dr. Dave 
Smith, Chris Kirk, Renee Koerner and Mark Remlinger in contributing ideas and sweat equity on 
the Board.

The glue that holds it all together and continues to push us all in the same direction is Julie 
Moose. Julie has an extensive background in aquaculture, computers and great organizational 
skills. 

In order to grow aquaculture in the state, we all must contribute ideas and be part of the 
growth. In that regard, we are lucky to have the support from OSU Extension in Piketon and 
Dr. Tony Forshey, State Veterinarian from the Ohio Department of Agriculture. No one in Ohio 
works harder on behalf of aquaculture than the providers of these two programs.

Please be assured, there is a great future and opportunity in aquaculture in Ohio. If you want 
to contribute and be an integral part of that growth, please join the OAA today. Simply fill 
out the membership application on page 31 and begin receiving discounts on OAA events, 
taking advantage of exclusive OAA member discounts with participating vendors, and most 
importantly, supporting our efforts to grow a sustainable aquaculture industry in Ohio. 
Couldn’t get much better. 

James O. Brick, DVm

Hello to all OAA members:  
old, new and future.



Present your  
OAA Membership 

card to receive  
this discount!



10 |  |  2015

Board Update
During the January OAA Annual Meeting, Bill Lynch, 
owner/operator of Millcreek Perch Farm, was elected 
to serve as President for the next three years. Bill is 
also Ohio’s North Central Regional Aquaculture Center 
(NCRAC) Representative and former OSU Extension 
Pond Management Educator.  Bill pledged to focus on 
education for aquaculture and aquaponics producers 
under his leadership. 

Jim Brick, DVM, was re-elected as Vice President, a 
position he will also serve for three years. Jim has been 
instrumental in publishing the annual OAA Journal and 
serves on Ohio’s fish health advisory Board.

During the February Board Meeting, Jeni Blackburn, 
co-owner/operator of Fresh Harvest Farms, LLC, was 
appointed to fulfill the Trustee vacancy due to Bill’s 
move to President. Jeni will be a great asset to the 
organization as she brings a wealth of knowledge of the 
aquaponics industry.

Board members continuing their terms are Dave Smith, 
Secretary; Renee Koerner, Treasurer; Chris Kirk, Trustee; 
and Mark Remlinger, Trustee. Bob Calala serves as Past 
President.

The Board meets the fourth Tuesday of each month 
via conference call and face to face each summer 
and winter. OAA members interested in serving 
on the Board should contact Bill Lynch at info@
ohioaquaculture.org.

Aquaponics Workshop
July 10-11, 2015

Piketon, Ohio
The OAA is proud to sponsor this two-day workshop 
featuring some of the top industry experts in the field. 
Registration information can be found at  
http://ohioaquaculture.org/events.

OAA membership Triples 
With our renewed focus on 
education and the continued 
growth of the aquaponics 
industry, the OAA has been able 
to triple their membership from 
last year. This gives us great 
optimism about the potential for 
further growth in aquaculture 
and aquaponics in our state.

With strength in numbers come additional 
opportunities for us to positively impact the industry 
and provide more resources for our members. We 
are expanding our website presence, providing more 
membership contact and working with industry 
partners to streamline efforts.

We truly appreciate each and every one of you who 
support the organization and invite those who are not a 
part to join today. Together, we can make Ohio a leader 
in the aquaculture and aquaponics industries.

21st Annual Engineering Design of 
Recirculating Aquaculture (RAs), 

Hydroponic, and Aquaponic 
systems short Course

Cornell University will be offering the 21st Annual 
Engineering Design of Recirculating Aquaculture (RAS), 
Hydroponic, and Aquaponic Systems Short Course, June 
23-25, 2015 in Newburgh, NY. Participants can also 
attend virtually through an on-line option available for 
those who cannot travel to participate in class.

The course is intended to give a thorough coverage 
of the engineering design, 
operation, and management 
of water reuse systems. 
Coverage of hydroponics 
and aquaponics is also 
included, and it is taught at 
a level appropriate for all 
educational backgrounds 
and experience levels.

For complete details, visit  
http://fish.bee.cornell.edu/short-course-info/ 

http://ohioaquaculture.org
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The UsDA/HHs Dietary Guidelines 
Recommend Eating seafood 

The USDA/HHS Dietary Guidelines for Americans 
recommend eating seafood twice a week for optimum 
health. Unfortunately, only 1 in 5 Americans follow 
this guideline. To learn more about what the Seafood 
Nutrition Partnership is doing to address America’s 
public health crisis through a seafood-rich diet, visit 
http://www.seafoodnutrition.org/ and click on “Click 
to watch video.”

Aquaculture Boot Camp 2014 
Graduates 19 Recruits

By Estefania James, ABC Program Coordinator, OSU

After twelve months of hard work and commitment, 
19 Aquaculture Boot Camp (ABC) recruits graduated on 
December 13, 2014. The Ohio State University South 
Centers in Piketon served as the main venue for the 
training sessions. 

The aquaculture boot camp program offered an 
integrated training with “3-I” levels: Intensive, an in-
depth level involving immersion in a year-long hands-
on training and mentoring program; Intermediate, a 
mid-level involving participation in a variety of learning 
activities; and Introductory, a general level where 
sharing of information is the goal. 

These Intensive-level participants attended ABC 
sessions the second Saturday of each month to learn 
the fundamental concepts of aquaculture and business 
planning to successfully run an aquaculture business. 

One of the unique features of this program was 
learning by doing with the technical guidance of the 
OSU aquaculture instructors and the Ohio Aquaculture 
Association mentors. There were many topics covered 
in the ABC program: species selection, systems 
selections, species biology, site selection, water quality, 

fish and fresh water prawn stocking and harvesting, 
processing, recirculating aquaculture systems, and fish 
health, among others. 

OSU South Centers, the ABC headquarters, was not 
the only training location. These students had the 
opportunity to visit and meet experienced fish farmers. 
There were three off-campus training sessions. The first 
was at Kentucky State University in the Division of 
Aquaculture. Charlie Shultz was a special instructor for 
the Aquaponics workshop in April 2014.

In August, the ABC intensive class met Dr. Dave Smith 
at his aquaculture operation, Freshwater Farms of Ohio, 
in Urbana to learn about marketing and processing 
with the collaboration of Angela Caporelli from the 
Kentucky Department of Agriculture.

And finally, in October, boot campers met Steve Van 
Gorder from Fresh-Culture Systems, Inc. who taught 
the Recirculating Aquaculture Systems workshop in 
Newark, Ohio. 

One of the greatest lessons learned in boot camp was 
that both instructors and students learned from each 
other and sharing was the key element to succeed in the 
development of their business plans. 

The ABC program was a marvelous success thanks 
to the teamwork of the Aquaculture, Business 
Development and OSU South Centers teams, along 
with the Ohio Aquaculture Association. We also look 
forward to reapplying for new funds through the 
USDA to continue working to increase the numbers of 
new and beginning fish farmers in the State of Ohio. 

We appreciate everyone’s effort and dedication. Because 
of your help, Aquaculture Boot Camp has been an 
extremely successful program. 
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Aquaponics: Truths and Myths

By Charlie Shultz
Aquaponics Researcher

Lethbridge College

At the 2015 Ohio Aquaculture Association 
Annual meeting I was asked to give a special 

evening presentation entitled “The Truths and 
Myths of Aquaponics.” This request came in 
response to a myriad of misinformation circulating 
the internet in relation to “commercial aquaponics.” 
Hobby scale aquaponic food production can be 
accomplished many ways that would not be 
appropriate in a commercial setting, yet many 
prospective commercial producers run to the 
internet for their education and training for 
commercial aquaponics. 

Certainly one truth of aquaponics is there is 
very little information available to learn what it 
takes to operate a commercial aquaponic system, 
especially in the temperate climate of Ohio and 
surrounding states. While it may appear there are 
many successful commercial systems operating in 
the temperate climates of the US, often the success 
stories are exaggerated or purposely misleading. 

I often define a commercial system as one that is 
operating at a profit and one that serves as the 
only income for the owner/operator. Additionally, 
a successful commercial system is one that has 
operated for at least 3 years, weathering the 
storms of the initial learning curves that must 
be overcome.  With that criteria in mind, I can 
probably count successful commercial aquaponic 
systems, in temperate environments, on less than 
one hand. 

Flashy websites with photos (often pirated from 
other systems) and headlines are quick to grab new 
growers’ attention, convincing them commercial 
aquaponics is in the “cookie-cutter” phase where 
turnkey systems can be purchased at an affordable 
price and instant success is almost guaranteed. 
Fortunately, the Ohio Aquaculture Association 
(OAA) and Ohio State University Extension Service 
(OSUE) have supported education and training of 
new growers over the past years and have cautioned 
those getting into the business to take a close look at 
business management for success in aquaculture. As 

with any other commercial venture, proper business 
planning is the key to success.

My first thoughts when asked to give a talk about 
“The Truths and Myths of Aquaponics” is that 
truth is relative. My truth may not be your truth 
and vise versa. So I came home and asked my 
wife, who is not involved in my aquaculture or 
aquaponic projects, what she thought were some 
basic truths and myths of aquaponics and her first, 
quick response was, “Aquaponics is stinky!” 

I was shocked. As to me the “truth” is aquaponics 
does not smell bad at all. I have been involved in 
many aspects of aquaculture for more than 20 
years and I have experienced some projects that I 
would consider stinky, but not aquaponics! 

I realize that my truths may not be your truths, 
but I did my best to remain objective and give a 
presentation on what I think we may all agree are 
“The Truths and Myths of Aquaponics,” especially 
for growers, researchers and extension educators 
who have attempted to produce both fish and plants 
in an integrated system. 

Aquaponic Truths
Integrated fish and plant systems do reflect a 
“green” way of producing food. I can easily 
write a full article on just the positive attributes 
of “Why Aquaponics?” While more and more 
consumers are drawn toward local, domestic food 
products, aquaponic systems consistently produce 
high quality, fresh, safe fish and plants. Consumer 
trends indicate local food production is important 
and the growth of famers markets over the past 
decade reflects that. Additionally, negative stories 
of tainted imported seafood, and vegetables and 
fruits being imported with heavy pesticide residues 
not approved for food production in the US, has 
pushed the consumer to look for domestically 
sourced food. 

Aquaponic food production represents a paradigm 
shift from conventional food production, while 
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doing a much better job at conserving and 
protecting natural resources. Rather than relying 
on traditional synthetic production and use 
of fertilizers, aquaponics returns to the use of 
recycling nutrients by utilizing livestock waste 
(fish effluents) to produce high quality produce. 

Nutrients in an aquaponic system are managed 
differently than chemical based hydroponic 
systems. There is no measuring of nutrient 
solutions for specific plant requirements and 
nutrient supplementation is rarely needed. If 
produced in accordance with USDA Organic Crop 
Production rules, the produce can be certified 
organic commanding a higher sale price than 
conventionally raised crops. 

Water required to produce the same plants is 
drastically reduced in these recycle systems, saving 
the resource for other demands such as traditional 
soil-based farming or industrial uses. It is a fact 
that aquaponics represents the future of farming, 
at least it will always be a part of the future of food 
production.  

The majority of all commercial aquaponic systems 
are recirculating aquaculture systems (RAS), with 
the same essential components (tanks, solid and 
biological filters, aeration, degassing and circulation) 
with the exception that the biological filter is 
replaced with a hydroponic plant component to 
remove fish metabolites. In this sense, rather than 
having to purchase an expensive biofilter, the plant 
beds represent a biofilter that generates income for 
the producer. 

The same demands of running any RAS facility 
remain. You will be on-call 24/7, 365 days per 
year. Failures are inevitable and must be planned 
for in advance. The initial capital outlay for a 
commercial aquaponic system is often more than 
for a separate RAS system, due to having to outfit 
both the fish and plant components. However, the 
positive attributes of RAS systems also apply to 
commercial aquaponic systems including water 
recycling, high food production in a small space, 
being able to locate systems near urban markets, 
and the ability to produce consistent products 
year-round.

As with RAS production, it is certainly a fact that 
new aquaponic producers have to climb a steep 
learning curve. Fish farmers will need to learn plant 
production skills and existing plant producers will 
have to learn the skills of RAS fish production. I 
often say a successful producer must have both a 
“wet thumb” and a “green thumb” and that unique 
person is hard to find. 

Conventional fish treatments for stress and disease 
are limited in integrated fish and plant systems, 
including common salt treatments to reduce fish 
stress (salt and plants are not friends!). Commonly, 
RAS fish producers will use inexpensive sodium 
bicarbonate (baking soda) too adjust pH. This also 
is not appropriate in aquaponic systems (again, 
sodium and plants don’t get along!). It is essential 
that aquaponic producers stress Best Husbandry 
Practices, use quality diets, and utilize the best 
genetic stocks attainable to ensure healthy fish crops. 

Plant pest treatment options are also very limited in 
aquaponic systems. A whole farm Integrated Pest 
Management plan must be developed and strictly 
followed to ensure successful crop production. 
Most growers in temperate climates will utilize a 
controlled environment (greenhouse, hoophouse, or 
indoor facility). Biological controls should be used 
to combat pest organism. Organic sprays should be 
used as a last resort. A pest or disease outbreak in the 
fish or plant component can lead to a business failure 
quickly, so attention to the health of the organisms 
you are culturing is essential!

You will no doubt attract attention when you open 
the doors to your commercial aquaponic system. 
This may be considered a double-edged sword. 
The attention is great for business and sharing 
your story and the positive attributes of integrated 
fish and plant systems is a great way to convince 
consumers they should buy your products. 

On the other hand, new producers open themselves 
up to all the “shysters” in the industry, from 
the aquashysters we are warned about in the 
aquaculture world to the greenshysters that abound 
in the plant and hydroponic industries.  The shysters 
exist in every aspect of aquaponic production 
from the greenhouse supplier, lighting and heating 
companies, engineers who have very little experience 
with integrated systems, educators offering poor 
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quality courses, “consultants” who have never 
operated a successful commercial system, to the 
social media outlets that spew misinformation.

Aquaponic Myths
I began my “Aquaponic Myths” portion of the talk 
with the basic definition of aquaponics. Too often 
I see aquaponics simply defined as aquaculture 
plus hydroponics. While this is a quick and easy 
definition, it misses important aspects of integrated 
fish and plant systems. 

Microbial communities are essential to the success 
of aquaponic systems. Not only the beneficial 
nitrifying bacteria, a very diverse ecosystem 
develops leading to a mature aquaponic system. 
Research by my colleague in Canada, Dr. Nick 
Savidov, has shown that aquaponic systems 
produce more plants as the systems mature. 

The microbes present not only convert fish 
metabolites to usable forms of plant nutrients, 
but also release beneficial enzymes and plant 
growth promoters that assist in moving available 
plant nutrients across the cell walls of the plant 
roots, while creating healthier produce that is 
more resistant to pathogens. For many years Dr. 
Savidov ran comparative trials between aquaponic 
systems and conventional hydroponic systems 
that utilize synthetic fertilizers and which sterilize 
the systems between crops. After the first year of 
production, his aquaponic systems consistently 
out-produced the hydroponic systems. This trend 
continues to this day, with the system water now 
more than eight years old.

Many prospective growers have been misled into 
believing that aquaponics represents an easy way 
to make money. The number of commercial system 
failures in the US alone indicates this is not true. 

Because nutrients are not tailored for the crops in 
an integrated fish and plant system, aquaponics has 
often been referred to as “lazy-man’s hydroponics.” 
I would say it’s a fairly accurate descriptor in terms 
of nutrient management, but it doesn’t mean that 
the systems are not complex in their integration. 

As the “coolness” of the aquaponic production 
wears off, the demands listed above for RAS 
systems still remain. The complexities of staggering 
both fish and plants can be difficult to manage, as 
well as marketing both fish and plants to different 
consumers. 

Finally, new growers may find the quagmire of 
regulatory issues of producing fish and plants and 
trying to sell them daunting. Many local regulators 
have never been exposed to this integrated method 
of farming, and the easy way to make money can 
rapidly become harder and harder as regulatory 
issues are met at each step in the process.

The number one reason historically for system 
failure has been inadequate solids removal as 
growers intensify their systems. This goes against 
the myth that solids removal is optional. This 
adage comes again from the hobby sector of 
aquaponics where fish are lightly stocked and feed 
rates are low. When intensified to commercial-
scale aquaponics, feeding rates match those of 
conventional RAS producers. 

Any existing commercial RAS producer will 
quickly agree that solids removal is not an option, 
it is a MUST. Solids do not necessarily have to be 
immediately discharged from the system though. 
Two models currently exist for solids management. 

 First, like the system developed at the University 
of the Virgin Islands (UVI), slow removal of solids 
is promoted through passive settling of large solids 
and capture of fine solids in a component that 
allows them to mineralize into plant nutrients 
before cleaning and removing from the system. 
The other method that is becoming more common 
is one that utilizes a micro-screen drum filter and 
a side loop of solids digestion. All solids remain in 
the system side loop where they are digested in an 
aerated bioreactor, releasing dissolved nutrients 
back to the main aquaponic loop. These systems 
have led to zero-discharge integrated fish and plant 
systems, easing regulatory issues pertaining to 
effluent discharge. 

Another myth, probably as a result of internet 
sites recycling common recommendations from 
aquaponic pioneers, is that the pH must be 
maintained at a neutral pH. At UVI, Dr. Jim 
Rakocy and colleagues (including myself) always 
maintained their pH at 7.0. The level was promoted 
as a compromise between the fish, bacteria and 
plant needs. Typically fish and nitrifying bacteria 
prefer a slightly alkaline pH, while plants in general 
prefer slightly acidic conditions. Compromising 
at a pH of 7.0 has always produced optimal 
water quality and allowed for sufficient nutrient 
availability for the plant crops. 
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In more recent research with hardy fish such 
as tilapia, systems have been run with no pH 
management. The process of nitrification is an acid 
producing process, lowering pH over time. When 
aquaponic system pH is not managed, the level can 
drop well below 6.0, however over time the pH will 
stabilize at a certain point and not drop any further. 

This stabilization takes a while to develop, but 
once it does, water quality is maintained by the 
microbes that adapt to those conditions. Other 
benefits of this management style include non-toxic 
ammonia (even at elevated TAN levels), zero inputs 
for pH management increasing organic certification 
potential, and increased nutrient availability which is 
correlated with the pH level of the nutrient solution.

Finally, the old adage of “build it and they will come” 
is a Myth! Business planning, especially marketing, 
is essential to the success of any commercial 
aquaponic system. Marketing homework should be 
done at the onset of the planning of the business. 
Find out what the buyers want and what they are 
willing to buy at what price and what quantity. 
Many growers grow crops they like to eat, not what 
the market demands. 

Before production commences, purchase contracts 
can be secured. Development of a detailed business 
plan will help identify obstacles in advance, 
however many potential commercial aquaponic 
producers skip this step. Instead they rush into 
the fun and coolness of aquaponics, finding out 
later nobody is willing to pay what they need 
to earn to break even and/or make a profit. The 

Ohio Aquaculture Association and OSU Extension 
has emphasized business plan development for 
aquaculture producers over the years, and potential 
aquaponic producers need to follow this same path 
to successful business development.

I like to encourage growers to build their own 
systems based on quality information and training. 
Basic RAS components are needed to design a 
system and many options exist. There are many 
roads to Rome and just as many ways to design a 
successful integrated fish and plant system. 

After more than 20 years working with aquaponic 
systems I often say it’s easy to grow fish and 
plants together, but can you make money doing 
so? Success takes a solid business plan, backup 
systems to overcome mechanical problems, and a 
cash reserve or credit line to get you through the 
inevitable failures. 

May your failures be few, and your story reach the 
masses. The more successful commercial aquaponic 
systems we develop, the more mainstream 
aquaponics becomes leading more consumers to our 
products. However, the more failures we produce, 
the more the industry suffers. Hopefully, this article 
clears up some of the misconceptions that abound in 
the common literature and on the internet. 

Get to know the professionals in the field. Visit 
with them, intern with them. Find out who your 
extension resources are for plants, fish, greenhouse 
production and pest management. Have their 
numbers readily available. Don’t wait for a crisis to 
happen, be proactive and you will be successful. 
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Recently, I was asked to talk to a group at a 
conference about some of the day-to-day 

operational challenges of running an aquaponic 
business here in Ohio. Little did the group know  
but I had a boatload of stories that I could share!

My husband and I started Fresh Harvest Farm in 
2011, forging a path for aquaponics as a viable 
business. Of course, like any new business, we saw 
the usual challenges like “Where do we start?,” 
“Where do we build?,” and “Who will buy from us?” 
But starting a business in aquaponics came with its 
own unique set of challenges. 

Although aquaponics can be traced back thousands 
of years, modern aquaponics has only come to the 
forefront of agriculture in the last 10 or so years. 
Many aquaponic enthusiasts have developed systems 
as a way to grow food sustainably for both personal 
consumption and as a business opportunity. 

We found ourselves asking: “What could stand in the 
way?,” “What could go wrong?,” and “What could 
be lost?” So, by making the decision to move forward 
with aquaponics as a business, we took on the task 
of pioneering through many trials and tribulations 
to help understand how an aquaponic business can 
successfully work in Ohio’s variable climate and 
market.

Answering the question, “What could stand in the 
way?” was a bigger question than we could have 
ever imagined. Although we had done our research 
about aquaponics and taken a workshop, we quickly 
realized it would be necessary to educate many 
people about aquaponics first. We were constantly 
explaining that aquaponics was not hydroponics. 
This included explaining it to potential lenders to 
finance our business venture. 

To finance a business through traditional methods, a 
business must be able to provide data on the business 
strategy, marketing plan, expenses, and profitability 
within the market it plans to do business in. This 
became an immediate dead-end for us. 

Commercial banks were unwilling to lend money 
to an unproven business model. Although we 

could produce such data, it was data of aquaponics 
businesses that did not operate in Ohio or in our 
target market. Thankfully, we were introduced to a 
non-profit, ECDI (Economic Community Development 
Institute), who specializes in helping non-traditional 
businesses obtain micro loans. 

Once we had our capital, we began building our 
greenhouse and aquaponic system. Of course this 
came with its own set of road blocks. Where do you 
find the supplies you need to build an aquaponic 
system anyway? 

Many of the nuts and bolts, so to speak, can be 
purchased through a local source such as the hardware 
store. However, items such as a ¾ hp air blower or a 
3300 gallon per hour continuous running submersible 
water pump just can’t be found at your local 
aquarium store. Surprisingly, staff at the stores did 
not know where to locate such items either.

Once you overcome the “What could stand in the 
way?” question, you soon move to the “What could 
go wrong?” question. So “What could go wrong?” A 
lot! Let’s remember, you are physically building your 
system from wood, nails, screws, PVC piping, and 
some electrical materials. Any number of these could 
fail at any time. 

We employ the deep water culture model in our 
system. This requires grow troughs that are built of 
wood, lined with a waterproof, food-grade lining that 
is first stapled to your wood framework and then held 
securely by screws. Each trough has a bulkhead for a 
stand pipe at each end that allows the water to flow 
in and out of the trough. Our troughs measure 4 feet 
wide and anywhere from 52 to 72 feet long and all are 
12 inches deep. A trough will hold from 500 to 1000 
gallons of water. “What can go wrong?” Anything 
from a minor leak at the bulkhead, to a tear in the 

by Jeni Blackburn
Co-owner/manager 

Fresh Harvest Farm, LLC

Trials & Tribulations of a 
Real-World Aquaponist

Doug and Jeni Blackburn own and operate Fresh Harvest 
Farm and love to share their passion for their business.
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lining that allows hundreds of gallons 
of water to flood your greenhouse. 
Yep, we experienced that.

This is only one aspect of your 
system that could go wrong. Let’s 
not rule out issues within the design 
of the system that allows your fish 
to escape from their tank. Once 
they have found their way through 
your maze of PVC piping, they can 
get caught up in your solids tank, 
injuring themselves to the point they 
infect themselves with a disease. 

If you do not understand fish heath, you are in for 
a rude awakening when you learn that your sick 
fish need a salt bath every 12 hours a day for up 
to 14 days. This then poses a secondary problem. 
Because salt can kill your plants, the fish need to 
be treated in a separate tank from your system. 
During this time they are not providing the necessary 
nutrients for your growing plants. At this point, 
your plants do not die, but just stop growing. 
Oh, and your fish? Most survive with only a 20% 
mortality rate.

This leads us into the “What could you lose?” question. 
Everything, in theory, but hopefully nothing. Or at 
least not everything all at once! And whatever you 
do lose, well, hopefully you can recover. We have 
survived a few heavy losses over the past three years 
and have recovered to share our experience.

Our first major catastrophe came when we harvested 
our first tank of fish. After filling the holding tank with 
our new fingerlings, we failed to pull our well hose out 

of the tank once the water was turned 
off. If you use a well for water, you 
are probably guessing what happened. 
All the water was syphoned back out 
of the tank, leaving 2000 fingerlings 
without water. The entire tank of fish 
was lost.

Our second and third losses occurred 
at the hands of propane, which we 
use to heat our greenhouse. During 
the polar vortex in February of 2014, 
there was a propane shortage and we 

were unable to have our tank filled. 
We learned that when propane is low in your tank 
at double-digit negative temperatures, it is unable 
to be drawn out through the furnaces. The same 
happens when the regulators on the propane tank 
freeze up. This occurred this past January. Both of 
these events caused our crops to freeze due to the air 
temperature inside the greenhouse going well below 
zero. Thankfully in each of these cases, the biomass of 
the water in our system kept the water from freezing, 
keeping the fish alive. 

These are just a few of the stories we share with 
others who are considering beginning their own 
business in a not-so-common field. We have done 
the work and have experienced the many challenges. 
Sharing of information in an emerging field like this 
is key for it to be successful. We are fortunate that 
aquaponics has been embraced within the state of 
Ohio as an emerging business opportunity and many 
resources have become available to offer guidance, 
such as the OAA and The Ohio State University. 

Filtered water is pumped to the grow 
troughs, where a variety of crops from 
specialty salad greens to tomatoes and 
berries are grown.

Aquaponics can grow fish and produce 
using less than 2 % of the water, and 
70‑90% less energy than traditional 
farming, while producing eight times the 
vegetables in the same area in less time.

Harvesting fish



As most Ohio aquaculturists are aware, the Ohio 
Department of Natural Resources, Division of 

Wildlife (DOW) develops and enforces aquaculture and 
bait dealer regulations. The Division’s fish management 
and law enforcement staff work cooperatively to manage 
and distribute the following permits which are issued 
annually through one of the district or Lake Erie offices: 

 • Class A Aquaculture

 • Class B Aquaculture

 • White Amur Dealer

 • Transportation

 • Bait Dealer

 • Wholesale

Effective March 1, 2015, a few changes were made to 
regulations within the Ohio Administrative Code (OAC) 
that pertain to aquaculture. Changes to the OAC are 
within sections 1501:31-1-02 and 1501:31-39-01.

Before we delve into the specific changes to OAC, let’s 
look at the processes for amending regulations. In Ohio, 
there are two types of statewide codes: the Ohio Revised 
Code (ORC) and the aforementioned OAC. The process for 
changing each of these is quite different. 

Changes to the ORC involve legislative process and must 
pass through the Ohio House of Representatives and Ohio 
Senate. For example, the definition of aquaculture and the 
responsibility to issue aquaculture permits are established 
within ORC 1533.632. 

Conversely, OAC changes do not have to be introduced 
onto the floors of the Ohio House of Representatives 
and Senate. These changes obtain approval through the 
Ohio Wildlife Council, the Common Sense Initiative (CSI) 
process, and the Ohio Joint Committee on Agency Rule 
Review (JCARR). 

OAC provides details on how responsibilities established 
within ORC will be implemented. For example, OAC 
1501:31-39-01 expands on the ORC by giving details on 
aquaculture record keeping requirements.

The processes for amending the two types of codes (i.e., 
ORC and OAC) have one important characteristic in 
common: the DOW seeks input and works cooperatively 
with constituent groups when amending the ORC and 
OAC.

Specific changes to OAC (effective March 1, 2015) include:
 • New aquaculture-related terms

 • Updated record keeping requirements

 • Requirement for rearing units. 

The terms “rearing unit” and “minnow” are defined. The 
rearing unit term was created to amplify and clarify the 

definition of an aquaculture facility.  
A rearing unit is one of the following: 
 • cages

 • enclosures and pens

 • hatcheries

 • ponds and tanks

 • raceways

The term minnow was defined as species within the 
Cyprinidae family, excluding carp and goldfish. This term 
was created to clarify what qualifies as a minnow within 
the bait trade. Also, all aquaculture facilities will now be 
required to have at least one rearing unit at their facility. 

The major adjustment for aquaculture facility owners 
in 2015 is the requirement to keep records of all 
transactions. There will no longer be a record keeping 
exemption for transactions of 50 pounds or less. All 
sales must be documented and these records must be 
maintained for a period of at least two years. The records 
must include the following: 
 • species bought or sold

 • amount of species (gallons, numbers, or pounds)

 • the date of sale or purchase

 • the name and address of the buyer and seller

The DOW has received numerous comments pertaining 
to the new record keeping requirement. For those species 
that can only be sold under an aquaculture license (e.g., 
bluegill sunfish), business owners must abide by the new 
aquaculture record keeping requirement. 

For species sold under a bait dealer permit (e.g., creek 
chubs), business owners must abide by bait dealer record 
keeping requirements and only bait dealer to bait dealer 
transactions need to be recorded. It is possible for a single 
business to be permitted as both an aquaculture facility and 
a bait dealer. 

The DOW is currently working with representatives of 
the bait dealer industry to propose changes to the OAC 
that will differentiate the bait dealer permit process and 
regulations from aquaculture. 

For more information, visit the DOW website at  
http://wildlife.ohiodnr.gov/

—  Nick Jamison, Fish Hatchery Program Administrator,  
Ohio Division of Wildlife

Aquaculture Updates to the Ohio Administrative Code
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2015 Ohio Aquaculture Conference Sells Out

Save the Date!

2016 Ohio 
aquaculture 
Conference

January 29–30

Columbus, OH

Aquaculture enthusiasts braved 
the cold and snow to come 

to Columbus, Ohio January 31 
– February 1 for the 2015 Ohio 
Aquaculture Conference hosted 
by the OAA. What was thought 
to be more than adequate meeting 
space quickly filled to capacity with 
would-be participants receiving a 
“Sold Out” notice when trying to 
register.

Featured presenter Charlie Shultz 
brought current and prospective 
aquaponics producers to the event 
in droves. Coupled by keynote 
speaker Chris Weeks, Aquaculture 
Specialist for NCRAC, and 
presentations taught by industry 
experts from around the region, 
attendees more than got their 
money’s worth.

There were concurrent sessions 
throughout the two-day event 
covering aquaculture basics, fish 
health, industry regulations, pond 
management and aquaponics. The 
conference also provided quality 
networking opportunities with the 
industry’s top producers, specialists 
and educators.

The trade show was filled 
with vendors engaging with 
participants, demonstrating the 
latest in technology, products and 
equipment. The generous support of 
these vendors provided a substantial 
reduction in conference fees for 
attendees. These same vendors, 
along with several other donors, 
provided items for the silent auction 
that brought in over $1,000 to the 
organization.

If you were one of those unable 
to attend, or you want a refresher 
from your favorite session, most 
presentations can be viewed on our 
website at http://ohioaquaculture.
org/presentations.html.

Gold Level

Ohio Soybean Council  
www.soyohio.org

Up North Energy, LLC  
www.upnorthenergy.com

YSI – www.ysi.com

Silver Level

AquaCal – www.aquacal.com

AquaDoc – www.aquadocinc.com

EFP LLC – www.efpcorp.com

MetaMateria Technologies, LLC  
www.metamateria.com

Organic Pond  
www.organicpond.com

Purina Aquamax   
aquamax.purinamills.com

Skretting – www.skretting.us

Zeigler – www.zeiglerfeed.com

Bronze Level

Applied Biochemists   
www.lonza.com

Christensen Net Works   
christensennetworks.com

Frigid Units   
www.frigidunits.com

Jones Fish Hatchery   
www.jonesfish.com

Kasco 
www.kascomarine.com

Kennebec River BioSciences 
www.kennebecbio.com/

Loki Nets   
www.lokinets.com

Memphis Net & Twine 
www.memphisnet.net/

Pentair Aquatic Eco-Systems 
http://pentairaes.com/

Please Support our 2015 
Conference Sponsors:
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Several ABC graduates received 
scholarships to attend the conference 
and connect with OAA members who 
served as mentors to the class.

There were lots of networking opportunities and 
learning from peers throughout the conference 
which sometimes proves as valuable as the 
educational sessions.

The silent auction raised over $1,000 
for the OAA thanks to the generosity 
of our donors.

With the surge of interest in 
aquaponics, several new vendors 
participated in the trade show.

Conference attendees saw the latest 
products and equipment during the 
two‑day trade show.

The conference boasts one of the largest 
aquaculture trade shows in the north central 
region.
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It was a packed house for Saturday’s afternoon sessions with 190 in total attendance.

Even with an impending snowstorm, most 
attendees weathered the storm to enjoy the 
reception and banquet Saturday evening.

Newly‑elected OAA President, Bill Lynch, 
outlines his goals for the Association which 
includes a strong emphasis on education

Attendance at the 
aquaponics sessions 
made it apparent that 
there’s lots of interest 
in Ohio.

Aquaponics feature 
presenter Charlie Shultz.
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A Happy Fish is a Healthy Fish!
By William Lynch

millcreek Perch Farm, LLC

fish vulnerable to illness. The same logic applies to 
humans – stress can make you vulnerable to disease.

Severe stress is self-explanatory, and examples 
include a sudden low oxygen event, lethal 
temperature spike, or suddenly high ammonia 
levels. In these circumstances, fish die within hours 
unless something suddenly changes conditions in a 
positive manner. Even then, the severe stress may 
cause significant mortality within a few days via a 
disease outbreak. 

More insidious is the effect chronic stress can have 
on fish health long-term. Poor water quality is 
the most predominant chronic stressor, although 
repeated and excessive handling can also be a 
chronic stressor. Chronic exposure not only 
increases stress and impairs immune systems but 
also can cause fish to eat little or none at all, further 
increasing stress levels. 

At some point, immune systems are compromised 
to a point where disease becomes more apparent 
and mortalities begin to become evident. Depending 
on the severity of the stress, mortality can be minor 
or major. The longer the chronic stress persists, the 
more likely mortality will continue and increase. 

A very close, successful aquaculture friend of mine 
provided me with some insight several years ago. 
He said, “A successful fish culturist is successful 
not because he (she) is a successful fish biologist 
or physiologist but because he, in a large part, is 
a successful water quality and waste management 
specialist.” He further stated, “If you successfully 
degrade generated fish wastes and uneaten food and 
maintain excellent water quality, the fish will take 
care of themselves!” 

Those few words of wisdom have completely 
changed how I approach our yellow perch pond 
operation. I now focus more on maintaining 
excellent water quality than any other aspect of 
our operation.

Ask any successful livestock farmer to list their 
keys to making money and he or she will 

certainly mention maintaining a healthy herd, flock 
etc. as a key. Fish farmers face a major challenge 
as compared to traditional livestock farmers – the 
lack of federally approved drugs to treat sick fish 
or prevent illnesses. The beef, hog, chicken, and 
turkey industries have access to many federally 
approved drugs to maintain healthy animals. The 
aquaculture industry has few. 

Even if our industry had a wide array of drugs to 
use for fish, several factors probably would limit 
their usefulness. First and most importantly, sick 
fish do not eat well and often not at all! That makes 
using feed as a drug delivery method to treat sick 
fish problematic for many species. 

This leaves the culturist with the option of treating 
the entire volume of water, often repeatedly, with 
one of the few approved aquaculture drugs to 
defeat the disease outbreak. Doing this in pond 
culture is not even a viable option. Even in small 
ponds, the cost of treating so many gallons of 
water would be cost prohibitive. Cost might even 
exceed the value of the fish themselves! 

In recirculating tank systems (RAS) the drug cost 
might be acceptable but the drugs available will 
have negative impacts on the bacterial community 
of the biological treatment system. This can mean 
an extended period of time the culturist cannot feed 
because the system cannot effectively degrade fish 
wastes. Time is money!

Quite simply, the key to maintaining healthy fish 
in any system is to eliminate stress to the fish. 
While earning my fisheries management degrees 
at The Ohio State University, I was constantly 
taught “A severely or chronically stressed fish is a 
dead fish.” The basic premise in this teaching was 
that stress impairs the immune system, leaving the 
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periods of heavy feeding, weekly otherwise. 
Measure carbon dioxide and alkalinity 
monthly. If fish stop eating, monitor all 
parameters daily until the problem can be 
determined and mitigated.

 4. Monitor Water Quality Trends: Trend 
monitoring allows assessment of how the 
production unit is functioning biologically. It 
can alert the culturist to impending problems, 
allowing a corrective action to be implemented 
before conditions dangerously degrade.

 5. Aerate Your Bacterial Community: In RAS, 
heavy aeration (often pure oxygen) is necessary 
in bio-filtration units. In ponds, bottom 
aeration systems (bubble systems) can be used 
to prevent pond stratification and enhance 
oxygen along bottom. Oxygen increases the 
density and efficiency of aerobic bacteria, 
“good” bacteria that are effective degraders of 
fish wastes. 

 6. Surface Aerators at the Ready (ponds 
only): Unexpected low oxygen events can 
occur, even with bottom aeration. Have a 
surface aerator ready for emergency aeration. 

 7. Encourage/Tolerate a Diverse Aquatic 
Submerged Plant Community (ponds 
only): 10-15% coverage of submerged plants 
along shorelines substantially increases 
attachment surface area for additional “good” 
aerobic bacteria. Equip the seine with a mud-
line to minimize harvest impacts.

 8. Education! Education!: Be a life-long learner. 
Read and re-read all sources of information on 
water quality, fish health and fish husbandry. 
Create and regularly update your own Fish 
Husbandry BMP document. Make it a must 
read for employees.  

My friend’s message was very clear – a happy fish 
is a healthy fish and a fish is happy when water 
quality is excellent, it is well fed, and therefore has 
little stress. 

Every fish culture operation would be well served 
to develop its own Fish Husbandry Plan that 
incorporates the following water quality BMPs:

 1. Set Realistic Production Goals: 3000 lbs. of 
fish per acre in ponds and approximately ½ lb. 
of fish per gallon of water in tanks equipped 
with adequate bio-filtration. Any amount larger 
than these may overwhelm the system’s ability 
to degrade wastes effectively. 

 2. Monitor the Right Water Chemistry 
Parameters & Know Why: Water 
temperature, dissolved oxygen, pH, nitrite, 
ammonia, un-ionized ammonia, alkalinity, 
and carbon dioxide are critical parameters to 
monitor. The Southern Regional Aquaculture 
Center (SRAC) has excellent factsheets on 
understanding these parameters. 

 3. Regularly Monitor Water Quality: All 
parameters daily or preferably twice daily 
in RAS systems. In ponds, temperature and 
oxygen daily in very warm weather and periods 
of heavy feeding. Measure pH, nitrites, and 
ammonia every 2-3 days in warm water or 

Monitoring seasonal trends of important water quality 
parameters should be part of any fish farm’s standard 
operating procedures. Monitoring allows assessment of how 
the production unit is functioning biologically and can alert 
the culturist to impending problems. The blue line indicates 
acceptable sunrise oxygen levels (mg/l) as the growing 
season progresses. The yellow line depicts an oxygen trend 
that will subject the fish to daily low, but non-lethal oxygen 
levels at sunrise for nearly two months. Daily exposure to 
low sunrise oxygen levels below 4 mg/l can cause chronic 
stress, and potentially lead to a disease outbreak. 



Harmful Algal Blooms, Culture Ponds, and the 
Basics of Mitigation and Management

by Eugene Braig 
Program Director, Aquatic Ecosystems 

Ohio state University Extension,  
school of Environment and Natural Resources
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For several years, harmful algal blooms (HABs) on Ohio’s 
public waters have been grabbing headlines and the 
attention of legislators. Unsightly, odiferous, potentially 
toxic… Related problems are also a bane to water 
treatment and ponds alike. Unfortunately for Ohio’s 
aquaculture producers, culture ponds are not immune 
and in many ways are more susceptible. Here we’ll 
discuss managing the responsible organisms, the factors 
that promote their growth, and associated problems.

The culprit
This article will only discuss HABs that result from “blue-
green algae,” technically known as cyanobacteria (e.g., 
Braig et al. 2011). Not true algae, but they do function 
similarly. Like algae and plants, they contain chlorophyll 
for photosynthesis. Cyanobacteria rarely have common 
names, but I promise to make minimal use of Latin.

There are several planktonic species in Ohio (Planktothrix, 
Aphanizomenon, etc.), but Microcystis is perhaps the 
most common to ponds. Its cells form globular, bright 
green colonies that can vary buoyancy. On calm days, 
Microcystis often forms surface scums that can look like 
a paint spill or watermeal (figure 1). Closer inspection 
will reveal the globby appearance of colonies. Wind will 
often disperse a Microcystis bloom throughout the water 
column, sometimes giving the erroneous impression it 
has simply disappeared. With scrutiny, its colonies can be 
observed scattered across depths.

Many benthic species grow as globby mats of fine 
filaments attached to sediments, but can break free to 
float to the surface. Oscillatoria is most likely to grow in 
ponds (figure 2). Its relatives grow well in low light.

The causes
Unfortunately, the primary cause of HABs is excessive 
nutrient concentrations, especially phosphorus (P) and 
nitrogen (N)—unfortunate because culture ponds are 
deliberately enriched via feed. The density of HABs is 
often directly correlated to the availability of soluble P. 
Problems become more likely in nutrient-rich systems 
when abundant P drops the N:P ratio below 20:1 (16:1 is 
more commonly referenced in low-nutrient systems, like 
natural lakes).

With higher feed rates, HABs are more likely to occur 
in adult-fish ponds. Fingerling ponds are less likely 
to experience HABs until later in the growing season, 
as feed rates reach 20 lbs/acre/day (William Lynch, 
personal communication, Millcreek Perch Farm, LLC). 
As water evaporates, remaining nutrients become 
more concentrated. Most HABs also grow better in 
higher temperatures. Thus, the late growing season 
brings together increased temperatures and nutrient 
concentrations that favor HABs.

Related problems
Perhaps the most obvious related problem is that high 
biomasses of photosynthesizers put dissolved oxygen 
(DO) on a roller-coaster ride: DO production is high under 
the light of day, but night or even prolonged cloud cover 
creates net consumption that can be severe enough to 
risk an oxygen crash and fish kill. The stressors related 
to substantial blooms can also put fish off feed and thus 
hinder growth.

Harmful algal blooms are so named because many have 
the potential to produce toxins that can affect the liver, 
nervous system, or cause skin irritation. Some of those 
toxins rank highly among the most toxic substances 
known. Fortunately, livers actively eliminate those toxins 
so they tend to not persist in fish muscle (Wilson et al. 
2008) and do not appear to bioaccumulate up food webs 
(Ibelings and Chorus 2007). However, even if briefly, 
those toxins can be present in fillets (Schmidt et al. 2013), 
but will be much more concentrated in internal organs, 
especially the liver (Wilson et al. 2008).

Cyanobacteria are also known for producing chemicals 
that simply taste and smell bad. The chemicals primarily 
responsible are geosmin (often credited with a “muddy” 
taste) and 2-methylisoborneol (MIB: with a “musty” 
taste). Unlike HAB toxins, these chemicals accumulate 
within muscle tissue and are slow to be eliminated 
through excretion. Fattier fishes, like trouts, hold higher 
concentrations of both chemicals for longer, but those 
chemicals are more difficult for humans to detect in 
fattier tissue. While those chemicals occur in lower 
concentrations and are eliminated more quickly from lean 
fishes, like Yellow Perch, their taste and odor are more 
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obvious there. The presence of these chemicals can be 
responsible for harvest delays (Flick 2011).

What to do?
Prevention is more valuable than treatment—meaning 
manage pond nutrients (especially P) as proactively as 
possible. Problems delayed until Labor Day become much 
less problematic because you’re already through most of 
your feeding for the season.

To begin, aerate! An appropriate deep-water aeration 
program will both minimize available P (in oxygenating 
bottom sediments and thus limiting P solubility) and 
mitigate DO fluctuations that can accompany any 
substantial bloom in warm water. Ideally, space 2–3 
diffusers or airlifts per acre along a pond’s deep water and 
aim for enough circulation to turn over the volume of 
water approximately twice each day.

Tolerate an appropriate coverage of submerged 
vegetation, perhaps 15–20%. Plants provide both a more 
stable source of DO and competition for nutrients. Any 
nutrients that contribute to the growth of plants are 
no longer available to HABs. Strive for a diverse plant 
assemblage that is more likely to be active throughout 
the growing season. If necessary, apply dye (perhaps 
1 gallon/acre) early in the season to restrict submerged 
growth to shallow water.

If HABs form a surface scum, stop feeding! Your fish 
aren’t likely eating under those conditions. Continuing 
feed only provides nutrients to sustain the bloom.

If raising fish for the food market, delay harvest under 
HABs or move fish to clean water for depuration of 
geosmin and MIB. Johnsen (1989) recommends up to 
14 days to eliminate more persistent geosmin.

Consider potential consequences before treating an 
existing bloom. Cyanobacteria respond to algaecides 

similarly to true algae—namely copper-based products 
(sometimes combined with diquat and a surfactant). 
Repeat treatments with sodium carbonate peroxyhydrate 
are common when HABs concentrate as surface scums. 
However, treatment of large blooms often results in an 
oxygen crash, potentially overwhelming the capacity of 
aeration to mitigate.

The state manages a website to disseminate HAB info. It 
features a catalog of photos to aid in HAB identification. 
Look for it in links posted to ohioalgaeinfo.com.

Eugene Braig, Program Director, Aquatic Ecosystems 
Ohio State University Extension, School of Environment 
and Natural Resources, 2021 Coffey Rd., Columbus, OH 
43210, braig.1@osu.edu, 614-292-3823
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In November of 2013, the Ohio Farm Bureau 
Federation established a partnership to 
lead in the development of a 20-30 year 
plan for a broad spectrum “Water Resource 
Management Strategy.”

This very important initiative will address 
“water quality and quantity challenges,” 
to benefit all Ohioans in the future. No part 
of agriculture is more dependent on quality 
water supply than we are in aquaculture. 
Of the major water consumers, livestock 
and aquaculture combined use in excess of 
33,570,000 gallons per day. This amounts 
to 0.29% of Ohio’s total daily use.

As a result of the significant need of quality 
water in aquaculture, Leah Dorman, 
DVM, prepared an article for this issue on 
the subject of the Farm Bureau initiative 
started in 2013. The Healthy Water Ohio 
(HWO) initiative will develop a long-range 
plan that will meet current and future 
water needs while enhancing the economy 
and quality of life for all Ohioans.

— Editor, Jim Brick

In the day to day business of aquaculture, you 
will routinely need to engage with Ohio EPA, 

Army Corp of Engineers, USDA/APHIS, Department 
of Agriculture, ODNR, etc. It is therefore very 
important to be pro-active in the area most essential 
to aquaculture and that is H2O.

In the agricultural community, we have a proud 
history of solving problems. Whether it was 
recovering from the dust bowl or heeding the call 
to plant fencerow to fencerow, farmers and their 
partners in the food production industry have 
always found solutions to pressing challenges. In 
the effort to protect Ohio’s water resources, it will 
be no different. 

One step launched in July of 2014 was the creation 
of the Healthy Water Ohio (HWO) coalition. This 
group is a diverse partnership of stakeholders from 
conservation, business and industry, universities, 
water suppliers, agriculture and others who are 
developing a 20- to 30-year management strategy 
to address water issues for Ohio. Ohio Farm Bureau 
lead the creation of this coalition in response to 
risks to Ohio’s valuable water resources such as 
growing personal and business demands, new land 
uses, changing weather patterns and other social, 
environmental and political challenges. HWO is 
expected to issue recommendations in the summer 
of 2015. 

While farmers have long recognized their role in 
preserving water quality, the events of August 
2014 in Toledo pushed water protection to the top 
of the priority list. Ohio Farm Bureau responded in 
the aftermath of the Erie algal bloom by creating 
and implementing a $1 million Water Quality 
Action Plan.

The plan includes two aggressive goals: Farm 
Bureau will help all qualifying farmers in the 
Western Lake Erie Basin obtain required fertilizer 
certification by Earth Day 2015. This April 22 
target date would bring farmers into regulatory 
compliance a full 29 months ahead of the state 
required deadline. Further, Farm Bureau will 
help farmers in the watershed create nutrient 
management plans, which detail responsible 
fertilizer use, by Earth Day 2016. These plans 
exceed state legal requirements. 

With thousands of farms in the WLEB, reaching 
these aggressive goals will require a high degree 
of cooperation and collaboration. The Ohio 
Department of Agriculture and Ohio State 
University’s College of Food, Agricultural and 
Environmental Sciences are providing regulatory 

Farm Bureau Leads Healthy 
Water Coalition

By Dr. Leah Dorman
Ohio Farm Bureau
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and educational oversight to the fertilizer 
certification program. 

Another significant Farm Bureau commitment is its 
recent hiring of a second staff member to specialize 
in water quality and nutrient management. 
Fifteen years ago, Ohio Farm Bureau set a national 
precedent by hiring a doctorate level expert to work 
with farmers on these issues. The new staff member 
will expand OFBF’s outreach and programming 
efforts. 

Other Farm Bureau action steps announced in the 
plan include: 

 • Partnering with USDA’s Natural Resource 
Conservation Service and various state agencies 
to establish a network of demonstration farms, 
which will assist in farmer training and show 
the public how viable farming and resource 
protection go hand in hand; 

 • Working to gain additional funding for on-
farm research projects and dissemination of the 
research results;

 • Securing funding for farm conservation 
programs; 

 • Seeking resources for septic and rural water 
infrastructure improvements;

 • Partnering to promote public drinking water 
system improvements;

 • Supporting county Farm Bureau activities 
centered on local water issues. 

Farm Bureau will continue to share information 
with public officials regarding potential legislative 
and regulatory actions, and the organization will 
ramp up communications efforts to encourage a 
dialogue between farmers and Ohio citizens. While 
the emphasis is on watersheds such as Lake Erie and 
Grand Lake St. Marys, Farm Bureau is engaging on 
a statewide basis. 

Alongside Farm Bureau’s actions, the entire 
agricultural community is acting in a responsible 
fashion. The industry’s track record is impressive. 
Actions to date include: 

 • Supporting the passage of Senate Bill 150, 
which requires most farmers in Ohio to 

be certified to apply fertilizer. The law has 
“teeth” because it will go after bad actors who 
recklessly apply fertilizer.

 • Engaging in additional state legislative efforts. 

 • Promoting the 4-R Nutrient Stewardship 
program (using the right fertilizer source, 
at the right rate, at the right time and at the 
right place) and other conservation practices 
such as filter strips, and no till or reduced 
tillage. A third-party certification program 
has been developed for commercial nutrient 
applicators that will verify adoption of nutrient 
stewardship practices.

 • Successfully petitioned to have state funding 
retained for Heidelberg University’s National 
Center of Water Quality Research and Ohio 
State University’s Sea Grant, which are 
studying the Great Lakes and water quality 
issues.

 • Encouraging farmers to use soil tests, which 
help identify the appropriate amount of 
fertilizer needed for their farms. One survey 
showed 82 percent compliance with Ohio State 
University-approved testing practices.

 • Across Ohio, hundreds of thousands of acres 
have been voluntarily enrolled in conservation 
programs and are managed using conservation 
practices.

According to Jack Fisher, executive vice president 
of Ohio Farm Bureau, “Preserving Ohio’s water 
quality is a serious issue and Ohio’s farmers are 
responding seriously.” Fisher encouraged other 
parties to join with Farm Bureau members to find 
solutions. “We know there are municipal overflow 
issues, residential and commercial runoff, treatment 
problems and other infrastructure issues, invasive 
species and weather events and a long list of 
challenges. There are few quick fixes, no inexpensive 
answers. But we have to start now. We have to 
find solutions that protect our water, preserve our 
ability to grow food and help our state’s businesses 
and communities. Farmers are willing to do their 
fair share and Farm Bureau is committed to that 
effort.”  



Interpreting the 2013 Census 
of Aquaculture

After nearly a decade, the U.S. Department 
of Agriculture’s National Agricultural 

Statistics Service (NASS) conducted the 2013 
Census of Aquaculture. This is the third national 
census conducted by the U.S. Department of 
Agriculture (USDA), National Agricultural 
Statistics Service (NASS), to collect data about 
the industry. 

The first aquaculture census was conducted 
in 1998, in response to the intense need for an 
accurate measure of the aquaculture sector. The 
second aquaculture census was conducted in 
2005. For the 2013 Census of Aquaculture, an 
aquaculture farm was defined as any place from 
which $1,000 or more of aquaculture products 
were produced and sold or distributed for 
conservation, enhancement, or recreation during 
the census year (USDA, 2013).

The Census is the only comprehensive source of 
information on the aquaculture industry in the 
United States and serves as the foundation for 
many decisions involving the sustainability and 
growth of the aquaculture sector. The Census 
of Aquaculture collects data on water area, 
production and sales, point of first sales outlets, 
and aquaculture distributed for restoration or 
conservation purposes. 

This information is used by all those with 
interest in the aquaculture sector from federal, 
state and local governments to agribusinesses, 
trade associations, researchers and producers 
themselves. For example, businesses and 
suppliers use the information to determine the 
locations of facilities that will serve growers and 
plan for the production and marketing of new 
products (USDA, 2013). 

The 12 states of the North Central Region (NCR) 
are home to 11% of the country’s fish farms, 
with 336 total farms and 36.7 million dollars 
in sales. Ohio ranked second of the 12 states in 
number of farms, with 61 farms. Wisconsin 

was first with 80 farms. Ohio and Iowa were the only 
two states that increased in number of farms since 
2005, with Ohio gaining six farms. 

Ohio ranks 4th of the 12 states, behind Missouri, Minnesota 
and Wisconsin, in terms of value of aquaculture products sold. 
Ohio aquaculture sales increased by $1.6 million since 2005 
and ranked fourth in the NCR with $4.8 million dollars in 
sales in 2012.

In Ohio, bait fish, food fish and sport fish were the three largest 
categories of aquaculture product sales; bait fish comprised 
35.18 percent of total aquaculture sales, food fish comprised 
29.72 percent and sport fish comprised 20.70 percent. Ohio’s 
share of national food fish sales was only 0.19 percent, yet its 
share of national baitfish sales was 5.70 percent and its share 
of national sport fish sales was 4.13 percent. 

By Laura Tiu, Ph.D.
 Aquaculture specialist
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Which specific species are increasing/decreasing?
2005 Number 

(sales)
2013 Number 

(sales)
Farms selling food fish 36 (923,000) 27 (1,414,000)

Catfish 10 (54,000) 7 (316,000)

Yellow perch 25 (222,000) 15 (166,000)

Hybrid striped bass 4 3

Carp 4 8

Tilapia 4 7

Trout 6 7

Farms selling sport fish 27 (1,024,000) 34 (985,000)

Largemouth bass 20 (173,000) 21 (394,000)

smallmouth bass 3 3

Crappie 6 (11,000) 2

sunfish 22 (810,000) 26 (509,000)

Walleye 2 2

Farms selling bait fish 12 (827,000) 16 (1,674,000)

Crawfish 3 2

Fathead minnows 9 (460,000) 12

Goldfish 1 4

Golden shiners 3 3

Farms selling crustaceans 7 (55,000) 4 (58,000)

Farms selling ornamentals 18 (326,000) 8 (113,000)

Acres of production 759 424
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Production Systems
Production systems vary widely in Ohio. Out 
of 61 total farms in 2013, 52 have 356 total 
acres of ponds, 6 farms have a total of 84 
flow-through raceways, 16 farms have 140 
recirculating system tanks, 11 farms have 
184 non-recirculating tanks, 1 farm has an 
aquaponics system, and 2 farms report having 
crawfish production.

The good news is that the aquaculture industry 
continues to grow in Ohio. While number 
of farms is increasing modestly, sales are 
increasing more dramatically. But we have 
work to do. There are over 200 fish farms 
permitted in Ohio, yet only 61 farms responded 
to the survey. 

Does this mean that ²⁄3rds of our Ohio farms 
don’t sell $1000 of aquaculture products each 
year? I don’t believe so. I encourage all Ohio 
Aquaculture farmers to consider participating 
in this, and other surveys, in order to continue 
to see the level of state and federal support for 
the industry increase in the future. 
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info@ohioaquaculture.org 
or call 614-604-8823
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contact Julie moose at info@ohioaquaculture.org  
or 614-604-8823 



Your Voice Counts – Join Today!
Membership in the OAA supports the growth and 
sustainability of Ohio’s aquaculture industry.

Benefits:
	 •	 Subscription	to	the	OAA	Quarterly	Newsletter
	 •	 A	voice	in	state	government
	 •	 Complimentary	copy	of	Annual	Magazine
	 •	 Membership	directory
	 •	 Networking	opportunities
	 •	 Regional	representation	through	NCRAC

Active $50
Any individual, partnership, association or corporation engaged in the practice of aquaculture, 
who derives a portion of his/her income from the aquaculture industry and who supports the 
purposes and objectives of the OAA. Active members have voting rights.

Associate $35 Any interested individual, partnership, or corporation who supports the purposes and objectives 
of the OAA. Associate members do not have voting rights.

Student $20 Any individual that is attending a full-time accredited university, public or private, who supports 
the purposes and objectives of the OAA. student members do not have voting rights.

Sustaining $125
Institutions or organizations interested in the advancement of the OAA and its goals. sustaining 
members shall have all of the rights and privileges of other members except that of holding 
office. sustaining members shall have one (1) vote cast by a duly authorized delegate.

OAA Membership Form

Name:	

Business	Name:	

Address:	

City:	 		State:	   Zip 		County:	

Email:	

Phone:		 		Website:	

Membership	Category	(select one)   	Active	$50    Associate $35   	Student	$20   	Sustaining	$125

		Please	sign	me	up	for	your	Aquaculture	ListServ

Mail	completed	form	and	check	(made	payable	to	OAA)	to:
c/o Julie Moose

7529	Lismore	Drive
Reynoldsburg,	OH	43068

614-604-8823
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Up North Energy LLC

Alternative Energy Solutions

www.upnorthenergy.com           231.350.2518            www.dvg-led.com 

Up North Energy LLC

Alternative Energy Solutions

www.upnorthenergy.com           231.350.2518            www.dvg-led.com 

DVG-LED
A division of

Effecta Wood Log and Wood Pellet Boiler Systems 
using water battery storage (25/35/60kW) 

Wood Master Commercial Biomass Heating Systems (up to 6.8M BTU) 

 *Biomass Heating Systems*

Pensotti non-condensing and 
condensing boilers (up to 250K BTU)

Factory Direct DVG-SOLAR flat panel systems 
and insulated storage tanks

Complete line of pex tubing, PAP tubing, fittings, valves, manifolds etc.

Factory Direct DVG-LED lighting for all applications!

 *Propane and Natural Gas Boilers*

 *Solar Thermal Heating Systems*

 *Heating System Components*

Call us to discuss your HEATING/LIGHTING projects today!
231.350.2518       Design assistance available!

Pensotti wall radiators

Full Spectrum Growlight

4’ & 8’ LED tube lights
4 & 6 tube fixtures


