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Nutrient accumulation, solid or dissolved, in recirculating aquaculture systems (RAS) are a concern for the optimal rearing
of fish. Since 2009, the research deployed at PEIMA on a semi-industrial rainbow trout outdoor RAS has focused on the
study of nutrient flows inside RAS systems. To improve our control of nutrient flows, an aquaponic module was added
and mass balance experiments of 50 days were carried out. The focus was to follow quantitatively total suspended solids,
nitrogen and phosphorus. These experiments were conducted to determine the efficiency of specific treatment loops on
nutrient flows and their suitability to RAS systems.

A main concern in RAS is the accumulation of total suspended solids (TSS) in the system. A treatment loop was implemented
with a rotofilter with a 60gm mesh, a radial flow settler, a flocculation/filtration unit and a succession of vertical and
horizontal flow filters of limestone gravel. This loop made it possible to go from 100mg/L in the backwash water of the
rotofilter to <2mg/L of TSS in the outflow water of horizontal filters. Thus increasing the quality of recirculating water and
reducing the release of TSS in the environment.

Another concern is the accumulation of dissolved components such as nitrogen and phosphorus. Much harder to extract
than the solids components, it involved a treatment loop with a combination of biological transformation and extraction
through an aquaponic system. Nutrient rich water coming from the fish was sent to a hydroponic system, which extracted
the dissolved nutrients (see figure). The cleaned water was then sent back to the fish.

Overall the TSS treatment loop was able to minimize the impact of fish production on the environment and the effect of
plants on dissolved components was minimal but it may be enhanced by working on the g of feed/m*day ratio and the
variety used : in this case, Lactuca Sativa. Furthermore the perspective of a combination of RAS technology, extensive
epuration technics such as vertical and horizontal flow filters and hydroponics may be the solution to reduce the impact of
landbased fish production.

Funding: This study was carried out within the APIVA program funded by the European Union and CASDAR ( Compte
d’ Affectation Spéciale pour le Développment Agricole et Rural).

Inputs Total Total
Nitrogen | Phosphorus
- Feed 100% 100%
Outputs
-Fish 38% 39%
-Salads 3% 4%
-Sludge 3% 13%
-Media 5% 0%
Filters
-Effluent 41% 39%
-Loss 10% 5%




=

S= Wz

f _‘ uéerst fhe mvesfors' fhé supp?" ers, f fbe proaegsors fﬁe vendorg‘i
ffua’enig amiﬂze aongumesx of t%fmea' a‘quatla Jgraduq,

S R o g .
== {{l“ Ocmtanle = <
s simiad
Tacditerranee --v( ——— . 3 ;
= RN 5z SR g






