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RAS as promising system for freshwater aquaculture

Main benefits of RAS — OcHosHbIe npeumyuwecmea ¥Y3B

. , . VISION 2030: Challenges of freshwater quaculture
* maximize production on a limited supply of water and
land
e nearly complete environmental control to maximize fish
growth year-round
e the flexibility to locate production facilities near large

@ |dentify advantages of freshwater aquaculure

A\ Complexlegislation hindering development

markets
e complete and convenient harvesting - _ e
* quick and effective disease control Wy SEncocm s siliuidt
Jlyqywas
@- Integrate RAS better and improved use of outputs |  uHmezpayus
Y3B u
= Raise productivity of traditional farms ucnonesoeanue
Neuer pe3ynomamos

‘,ﬂ Better recognition of contributions to society

Source: EATIP, 2012




Commercial freshwater RAS in Europe
Kommepyeckaa npecHosoOHas Y3B e Espone

120 t eel/year

Septic tank Sewer

Intensive eel production in RAS (Mondiaal, Veenendaal, The Netherlands)

UHmeHcusHoe sbipauwjueaHue yepa e ¥Y3B (HudepaaHoebi)
Source: Eding, 2010



Commercial freshwater RAS in the USA
Kommepyeckaa npecHosoOHas Y3B e CLLIA

Simplified Process Flow Diagram for
Recirculating Aquaculture Systems (RAS)

@ Racirculated Walar

Solids Removal

Solids, such as fecal malerial and
uneaten faeds are removed by
mechanical filtralion.

l

Grow-Out Tank

These are the large cullure tanks
where fish (or shellfish) are raized.

Recirculated Water
o

®

Biofiltration
(Ammonia Removal)
Beneficial bacteria consume ammonia, which,

comverted info nitrogen, is released harmiessly
into the atmosphere.

49,

Dissolved Gas Control
(Oxygenation)

The final sfep, and the maos! crucial for the fish, is fo
reoxygenate the cullure water as it refurns to the
grow-oul tank. Pure oxygen is injected fo the refurning
water, Carbon dioxide is also removed.

Source: http://www.blueridgeaquaculture.com



Effluent treatment of RAS in outdoor components
Oyucmka cmoYHsbix 800 Y3B nod omKpbimsim Hebom

|: Water intake l"

Geotubes or similar | Water body
water treatment |
v systems

Biofilter sludge _}

. i — Buffer tank y
Mechanical filter sludge a4

3 [ v 4 *  Discharge water
Overflow -I | {clean fraction)
|

Sludge for agriculture
and/or biogas

A significant load of organic sludge from the RAS will still have to be dealt with.

3Ha4yumenbHbIli 065EM Op2aHUYECKO20 8eujecmea 6cé ewé ocmaémca 6 cucmeme. Source: Bergnball



New approaches towards integration
Hoeble no0xo0bl K UHMe2payuu

Indoor RAS

Water

treatment
unit

Outdoor RAS - ¥3B nod omkpbimeim Hebom

Fish
production
unit

Fish pond

Wetland
Algal pond

Fish production

Algae and macrophyte production
Sedimentation

Nitrification

Denitrification

Acidification

Phosphate precipitation
Decomposition (aerobic and anaerobic)
Heating and cooling

Gas transfer




Outdoor RAS in Denmark (trout production)
Y3B nod omkpbimeim Hebom 8 [laHuu (¢hopenesodcmeo)

Small dam Small river

—

Infl

nflow | Supply canal —
+ ¥ + i i

Raceways

1 Effluent

Lagoon

—

Water treatment
unit

Source: Bergnball; Bovbjerg, DTU Aqua.



Outdoor RAS in Hungary (trout production)
Y3B nod omKkpsimeim Hebom 8 BeHepuu (cbopenesodcmeo)

40 tons/year
production of
market size
Rainbow trout,
Brown trout and
Brook trout

Drum filter with
stainless steel
mesh of 70

bapabaHHbIli

40 m/200 ¢unemp co
mosapHoU cmasnbHoU AYeél
chopenu pasHbIx 8 70 MKM
nopoo u sudos
Wetland with ”Floating bed”
7 various biofilter with
water plants 800m?2/m3 effective
filter area
3anusHol
nyac7 buogpunemp c
pa3HbIMU- «naasarouum
guoamu OHom» ¢ 800m%/m>3
pacmeHuli agpgpekmusHoli

rnaowaou



Outdoor RAS in Hungary (pond water recycling)
Y3B nood omkpsimoeim Hebom 8 BeHapuu (npydoesas peyupkynayus)

Intensive component:
UHmMeHcusHbIlU
KOMMOHeHm

Extensive component:

Extensive fish pond dKcmeHcueHblii
KOMMOHeHm

Common carp dominated
polyculture

Monukynemypa Kapna

Mpeumywiecmesa cpasy
obeux cucmem,
rnosebiwieHue
npoussoocmea,
Combining advantages of both extensive and intensive fish production 3auwuma yeHHoIX

increasing the production volume and preserving valuable wetlands 30/1UBHbIX N1y208




Outdoor RAS in Hungary (pond water recycling)
Y3B nod omKkpsimeim Hebom 8 BeHepuu (npydosas peuupKynayus)

Common carp dominated Intensive common carp production
polyculture 10 t/ha
1t/ha UHmeHcusHoOe sbipawueaHue

kapna, 10 m/2a
Monuxkynbmypa kapna, 1 m/2a



Outdoor RAS in Hungary (pond in pond)
Y3B nod omKpsimeim Hebom 8 BeHzepuu (npyod-8-npyoy)

Extensive unit:

e Ecosystem services
* Nutrient recycling
e Fish production

3KcmeHcuBHAA YacMb: IKOCUCMeMHble ycayau,
npou3eoo0cmeo u op.

Intensive unit:
Production of high
value species

T % —~

NHmeHcusHaa yacmeo: yeHHble 8uod pbib



Outdoor RAS in Hungary (cage in pond)
Y3B nod omKpbimbsim Hebom 8 BeHzapuu (cadKu 8 npyoy)

automatic feeder

Solar power driven
Paddle wheel aerator ]

Plastic float modules




Outdoor RAS in Vietnam (pangasius production)
Y3B nod omKpsimeim Hebom 8o BeemHame (naHeacuyc)

Fish pond (342 m3)
Biomass at harvesting (34 kg/m?) @~ = Sedimentation
S ' unit
(126 m3)

Ocaxcoarowas
Yyacmeo



Combination of indoor and outdoor RAS
CoyemaHue 08yx munos Y3B

Fingerling

$essscscccccccssssssscccs Intensive fish
production unit

Fingerlin
Fishtanks | [ BN, . . . . . g. ....g...
Pbi60800HbIE
6acceliHbi Eff
uent
Water treatment unit . . )
O4uuweHue 800blI \ o
INDOOR RAS
yY3B B
NOMELLEHNA OUTDOOR RAS
y3B riog

OTKPbITbIM HEBOM



Summary and conclusions — Bbigo0s! u 0buiue NosAo#eHUA

e  Qutdoor RAS is an emerging technology in freshwater aquaculture especially in pond aquaculture regions

Y3B nod omkpbimbim Heb6om — cospemMeHHAA MexXHOo102UA NMPecHO800H020 AK8AKYnbmypbl, 0CO6eHHO
npyoosou

 The feasibility of the commercial use of outdoor RAS has been well demonstrated
Ocywjecmsumocmb KOMMeEPYEeCKOo20 UCnonb308aHUA makol Y3B noOmeepxcoeHa

e  Qutdoor RAS however has , seasonal” limitation

«Ce30HHbIe» 02paHuUvYeHuUnA

Further research and innovation is needed to improve efficiency and to cope with seasonal limitation

lMpoodonxceHue uccnedosaHuli U UHHOBAYUU 014 NoebiweHUA 3hheKmuUuBHOCMU U CHUXCEHUS Ce30HHO020
gakmopa

e  Opportunities in the combination of indoor- and outdoor RAS should be further explored

Heobxodumo u3y4ume 803MOXCHOCMU coYemaHusa 0eyx munos Y3B
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