
Bring Me Sunshine
Modular rotating biological contractor improves effi ciency with less energy cost

I
n the spring of 1988 Dr. and Mrs. Gary Miller broke ground for Advanced 
Aquacultural Technologies Inc. (AAT) by creati ng a small, 14.6 m x 19.5 m 
recirculated aquaculture system (RAS) facility in Syracuse, Indiana, USA. 
The facility was designed to be a demonstrati on facility and was construct-
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Bring Me Sunshine

Left: Striped bass + white 
bass = sunshine bass. 
Above: Concrete tanks 
and trickling fi lters. 
Opposite (top): Gary Miller 
at the prototype fi lter. 
(below): Doc Miller’s fi sh 
& Seafood Co. 

ed inexpensively uti lizing above ground lined 
swimming pools and trickling fi lters. The building 
housed two producti on systems, each containing 
3 progressively larger pools for a total producti on 
capacity of 33.4 m3 with a carrying capacity of 
120 kg/m3. A small 0.32 m3 capacity system 
was included to provide quaranti ne for incoming 
fi ngerlings.

Before the facility was completed, it was contract-
ed to provide research and training for the staff  of 
a large agriculture corporati on that was interested 
in diversifying into aquaculture. Their target species 
was the sunshine bass; the reciprocal cross of 
the hybrid striped bass. These are produced with 
female white bass (Morone chryspos) and male 
striped bass (Morone saxati lis). The sunshine bass 
had just been recognised as a potenti al aquaculture 
species and the customer wanted to produce a high 
valued product that was not likely to have its value 
driven down by mass producti on. Once the woes 
of the new facility startup were behind them AAT 
and their client learned how to grow sunshine bass 
together. Sales to the Chicago wholsesale distribu-
ti on market began in the spring of 1990.

With the demonstrati on facility occupied by a pri-
vate project, a new facility was started in late 1990. 
This larger facility (15.8 m x 34.1 m) was built with 
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concrete tanks. There were two producti on systems 
in the same three step confi gurati on as before, 
each containing 47.2 m3 and provided with a 3.7 m 
x 4.9 m x 2.7 m trickling fi lter with 1.8 m of medium 
depth. The medium provided 226 m2/m3 for a total 
surface area of 7,370 m2. With a design fl ow rate of 
1.7m3/min and capable of 2.3m3/min these systems 
were designed to carry 120 kg/m3.

As sales expanded in the Chicago wholesale mar-
ket, they also expanded directly to the fresh sea-
food needs of high end restaurants across northern 
Indiana and southern Michigan. Initi ally the product 
processing was provided by the company’s whole-
sale accounts in Chicago. As AAT grew, it became 
burdensome to wait for product processing before 
returning to Indiana. Aft er all, AAT’s clients trucks 
in Chicago had fi rst priority over theirs. In 1994-5 it 
was decided to design and construct a sister com-
pany, Doc Miller’s Fish & Seafood Co., to improve its 
effi  ciency in restaurant distributi ons and to provide 
a retail outlet for its neighbours. This company be-
came a full line fresh seafood processor, purchasing 
product from Norway to Tahiti .

In 2000, just as the company began planning for 
a major expansion into the Indianapolis market, 
it became apparent that a signifi cant economic 
downturn was approaching. Coupled with the 
realisati on  that family health issues were becoming 
signifi cant, the decision was made to step away 
gracefully. In January 2001 distributi on into the 
wholesale market and restaurants was terminated. 
In February of that year the retail store was also 
closed. The processing and distributi on company 
was shutt ered.

The business directi on of the farm changed from 
providing fi sh to the fi llet market to providing fi sh to 
the live-haul market. This relieved the company of 
the burden of maintaining a truck fl eet and allowed 
the use of the fi sh producti on to challenge equip-
ment that was being developed.

The most signifi cant unit developed was a mod-
ular rotati ng biological contractor (RBC). Although 
the trickling fi lters had performed as designed 
and never needed servicing the enti re ti me that 
they were in operati on, previous work by Dr. 
Miller proved that an RBC could perform the job 
more effi  ciently. One of the trickling fi lters in the 
larger producti on building was dismantled and the 
medium was reshaped into 1.8 m diameter wheels 
to be used in a prototype RBC. Additi onal medium 
was also added to create an assembly with the 
same surface area as was provided by the trickling 
fi lter. The assembly consisted of 12 shaft s, each 
1.8m long, connected end to end along the trough. 
The trough was constructed with a 2.1 m diameter 
by a sequence of 0.6 m secti ons connected in sets 
of three (one stage) and separated by a bulkhead 
for a total of 12 stages. Each bulkhead provided 
an orifi ce for water passage and a bearing block 
to support the connected shaft  ends. Bulkheads 
were also provided at each end to contain the 
water and provide connecti vity to the plumbing. 
Each shaft  contained 1.2 m of medium and a 0.3 m 
paddle wheel which was driven by the water being 
pumped (four stages) or by air.

It was later determined that by removing the 
paddle wheels and rotati ng the shaft  with a variable 
speed gear motor, higher rotati onal speeds and 

smoother operati on were achieved at less energy cost. Also, it allowed for 
more medium per stage and the potenti al for fewer stages per assembly.

Once the RBC was suffi  ciently acclimati sed, it was operated under identi cal 
conditi ons as the sister system with the trickling fi lter. The RBC outperformed 
the trickling fi lter by the sixth stage. The trickling fi lter provided a contact ti me 
of only 30 seconds compared to the 30 minutes provided by the RBC. The only 
way to improve the performance of a trickling fi lter is to make it taller. This 
increases the contact ti me per pass, but also increases the pumping cost of 
lift ing the water.

The RBC is conti nuously self aerated and self cleaning. By the stages being 
sequenti ally connected, the bacteria tend to specialise to the waste from the 
previous stage, thus improving the water quality. If the RBC is designed into 
a facility initi ally, the head diff erence to the water level in the tanks can be a 
matt er of centi meters, thus dramati cally reducing the energy requirements 
of lift ing the water to the top of a trickling fi lter. Even though the RBC is self 
cleaning, the bacterial fl oc which is washed off  of the medium tends not to be 
shredded as it is with a fi lter containing loose medium. This provides for bett er 
sett ling characteristi cs and fewer suspended solids to irritate the fi sh.

You can fi nd out more about the RBC by visiti ng the company’s website at 
advancedaquaculturaltechnologies.com or by visiti ng them on Stand 163 at 
Aquaculture UK. FF
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