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|WHAT WILL YOU TAKE HOME:

A The principle behind Recirculating Aquaculture Systems and Aquaponics
A Fish feed as a driver of water quality deterioration

A Why do we filter the water?

A What do we filter from the water?

A How do we filter the water?
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| WHY AQUAPONICS / RAS

)




WORKING PRINCIPLE

You must produce fish and plants in a
limited area, as efficiently as possible
Crowding fish and feeding them will
quickly deteriorate the water

Oxygen depletes and your fish suffocate
Waste products accumulate to toxic
levels

Which means you need to filter the

water, fast!
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WHAT DO WE FILTER?

Oxygen (and other gases) ‘

fProduced (accumulates)
‘Consumed (depletes)

Urine, faeces (solids)f
Total Ammonia Nitrogen, COZ'
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Concentration

WHAT DO WE FILTER?

X2  safe limit

T | | | | | | | | | | | | | | | | | — ’_/ _____

o

o) P
\\ 0 °, O(\ /”’

%, (ool

Q20 KO- \O°

Yoa 0 Q0
)2 R\
2 W

0 d
-’
-
Cd
P
-,
-,
-,
-,
-’
e
P
-’
-,
-’
-’
-,
-,
-’
-’
-’
’
-’
-’
P
-’
I’
e

;\{E Safe limit

LanbInG



Concentration

WHAT DO WE FILTER?

Safe limit (production)

production &%

Filtration/Dilution
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Safe limit (consumption)

Time
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WHAT DO WE FILTER?
erantr nen_[sersive

A Resistant species

_ . Dissolved ~4mg/I >6mg/I
(tilapia, jade perch, 02
catfishes, amazonians)  TAN <1mg/I <0.1mg/I
A Moderate species TSS 20mg/l+  <10mg/
(perc_lds, eur_halme 02 40mg/l+  <20mg/l
species, flatfish)
. _ NO2 2mg/I 0.5mg/I
A Sensitive species — — oo
. = = mg
(salmonids, coldwater 400mg/|
species, open water oH 6-8 6-8
species)

LanbinG

AQUACULTURE



CONCENTRATION V

MASS
N N
1 &= é\ZE@
0 mg/| 10 mg/I
TSS TSS
12h
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0 mg/l TSS

5mg/l TSS
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S production: 20mg/day
sh dies at TSS 20mg/I
Fish tolerates TSS 10mg/I

20 mg/I
TSS

24h

10 mg/l TSS



HOW DO WE FILTER?
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HOW DO WE FILTER?
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HOW DO WE FILTER?

Coupled aquaponic systems

The full water flow is permanently
shared between plants and fish
The plants help remove some TSS
The plants are the main TAN
removal mechanism

Careful balance between feeding

and plant growing needed

A Decoupled aquaponic systems
A The fish tanks have their own
filtration system, independent from
the plants
A Fish water is used as a nutrient
source for the plants, but plants
R2Yy Qi 2FFSNJ LISNXI ySyi
A Allows for more flexibility in

managing the fish and crops
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"he UVI Aquaponic System

Fish rearing tanks

Degassin
l Base addition < &

lEfﬂuent ine ydroponic tanks

- |JJ ;

Filter tanks

Return line
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To the exterio % Degasser

Oxygen cones
Protein skimmer g

——— Filtered water 2|— O_l_
3 \Water with solids
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——— Hydroponics
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How do we filter?
Gravity separation

A Slowsthe water down

soparticlessink

A Easyto construct, but
large footprint and

water volume

Water flow in

Water flow out

Large particles
settle first

Small particles

Low velocity of the water

through the basin

Sourcelekang 2013
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How do we filter?
Gravity separation

Purified water /-S\diuzfoble /— Outlet Launder
Wastewater tandpipe y
inlet

A Slowsthe water down

Ny

soparticlessink

A Easyto construct, but
large footprint and

water volume

Source: Source: Water Management
Lekang 2013 Technologies, LA (US)
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How do we filter?
Microscreens

A Minimal floor space

A Automatic operatiorg
minimal labor

SourceSalsnes Source: Landing
A Fast removal of solids from ™ Aquaculture
water ¢ no leaching = —'

A Higher capital cost

;
a

SourceKurger Source: Landing
Inc(US) Aquaculture
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How do we filter?
Granular media / depth

A Sand filters and bead filters

A Removal of fine solids (up to 5 pm)
A Affordable on small scale

A No filtration during backwash

A Biological activity (good or bad)
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How do we filterBiological filters
. H blnb b o hH Ib H DbhH
(Nitrosomonas, Comammox)

H bhHb B hH b H bhob 0
Nitrospira, Comammox)

Nitrobacter
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