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Drawbacks: 

 High amounts of waste produced

 Extensive Filtration Required

Aquaculture + = 

Recirculating Aquaculture

Raises fish in densely stocked tanks



Hydroponics

Farming of plants in a soil-less environment.

Drawbacks:

 Chemicals and fertilizers are provided in a nutrient solution 

(many of which are petroleum derived and can be 

expensive)

Aquaculture + Hydroponics =



Aquaculture + Hydroponics = Aquaponics

Aquaponics

Culmination of both intensive aquaculture and hydroponic 

technologies in a recirculating system.

-Reduced Waste

-Hydroponic Fertilizers No Longer Required
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 Flood and Drain System

 Media filled grow bed

 pH neutral rock or expanded clay

 Either continuously flooded

OR flooded and drained



 Nutrient Film Technique (NFT)

 Suitable for smaller plant varieties – Leafy Greens

 Larger plants clog gutters 

 Thin film of water

 Can heat up very easily so chiller may be required

 Good potential for commercial operation



 Raft System

 Floats plants on top of 

water with roots 

suspended in the water 

column

 Most practical 

commercial application



 Fish Culture Tanks

 Size and number varies among systems

 Clarifier

 Solids removal

 Filter Tanks

 Depends on Size of system if required

 Degassing Tank

 Vents out excessive amounts gases

 Biofilter

 Nitrification process

 Varies depending on system 

 Can be in own tank or within 

growbed for some systems

 Water Pump

 Want to use no more than a single pump in 

your system 

 Air blowers

 Provides sufficient dissolved oxygen levels 

required by fish and plants

 Grow Beds

 Primary difference between system designs

 Primary System Designs

 Raft System

 Nutrient Film Technique (NFT)

 Flood and Drain System

 Water Flow

 Gravity Fed – Typically from fish tanks to a 

sump with a pump.



The System



Fish Rearing Tanks



Clarifier



Filter Tanks



Degassing Tank



Grow Beds



Grow Beds



Grow Beds



Grow Beds



Grow Beds



Sump



Sump

Base Addition Tank









Clarifier Tank
Settleable Solids Removal
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Clarifier Tank
Settleable Solids Removal



1,000 Eggs every 4
Weeks









Flow Rate: 10 gallons/minute

*Allows fish tanks to retain the water for 60 

minutes.

~1/3hp



Regenerative Air Blower:

2hp







Water Pumps!

Air Blowers!

Backup Generator!





You are actually farming one more thing along with the fish and 
vegetables…
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Start-Up Phase
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Nitrate Levels











Romaine - DRAGOON

7/1

7

7/23 7/24 7/25 7/287/22

7/8 7/9 7/11 7/12 7/13 7/147/10

7/15 7/16 7/17 7/18 7/19 7/20 7/21

14 days 

Sowing/Germinating/Initial 

Seedling Growth

+

20 days in the system

= 

34 day grow out from Seed 

to table



 Two sources of income
 fish and plants

 Soil-borne disease not present

 Fish are cold-blooded therefore do not harbor e-coli

 CO2 produced by fish/filtration processes emitted into greenhouse = 
boosted plant growth

 No herbicides, pesticides, or chemical fertilizers

 Plants grow faster than in the soil

 Nutrient rich water used as fertilizer

 Little to no waste produced

 Can be built anywhere

 Allow for production of locally grown food

 95% less water used compared to soil methods

Disadvantages??

No Pesticides / Insecticides

Electrical Costs

Extensive Knowledge



Nutritionally Complete Fish Feed

&

pH Adjusters

 Calcium Carbonate (CaCO₃)

 Potassium Bicarbonate (KHCO ₃)



 Ratio of  4.13:1

 Total plant growing area: 384 ft2

 Total fish-rearing surface area is 95.2 ft2

 ~480 g of fish feed / day

 ~30 g of fish feed/m2 of plant growing area per day



 Fish

 Harvest every 6 weeks with 

the use of four fish tanks.

 8.7 harvests / year

 150 lbs / harvest

 1,305 lbs / year

**Based on growing tilapia to 0.5 lbs / gallon**

**Ornamental fish such as Koi are different as 

they can be sold anywhere along the growth 

cycle depending on desirable size.**

3/28

7/25



 Vegetables

 Mini Lettuce Heads

 4 to 6 week growth period from 

transplant to harvest

 232-348 heads of lettuce / week

 12,064-18,096 heads of lettuce / year

 Full Size Lettuce Heads

 4 to 6 week growth period from 

transplant to harvest

 144-216 heads of lettuce / week

 7,488-11,232 heads of lettuce / year



Item Cost

Tanks $ 3,824.96 

Hydroponic Raceways $ 1,403.26 

Waterline Plumbing $ 839.46 

Airline Plumbing $ 1,299.15 

other $ 3,750 

Total $ 11,116.83 



Aquaculture License

Exotic Species Permit

Waste water discharge permit

Flood zone declaration



Questions


