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Pond management (relatively)
reliable / repeatable / predictable

Capitalise on what is
already functioning well

Highly complex biological water conditioning system

Pathways spontaneously arise

Farms heavily invest in pond/nutrient management

Potential to get more benefit from existing systems




Capitalise on what is

already functioning well

® As a solid (PN) [Unlimited, but...]
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Existing pathway

. Transformation of
nutrient species

Specifics
ammonia € NOx < organicN (PN + DON)
DIN

. Transformation of
nutrient phase

dissolved © solid (TDN < PN)

dissolved © gas (NO; © N,)

. Separation of liquid and
solid nutrient phases

aggregate particulates (PN // TDN)

(formation of sludge pile)

TN - Total Nitrogen

NOx - oxidised nitrogen

TDN - Total Dissolved Nitrogen N, —dinitrogen gas

PN - Particulate Nitrogen

DIN - Dissolved Inorganic Nitrogen
DON - Dissolved Organic Nitrogen




Nitrogen budget

Fate of nitrogen - black tiger prawn pond

water (off-gas)

25 % 55 % 15 % 5 %

® Over half of all N — settlement pond
o PN, DIN, DON

® Sediments are significant store of N
o ~250kg
O constantly gain and lose N



Sediments

® Production and settlement pond zones

® Settled particulates (sludge)
o contains solid (PN) and dissolved (TDN)

® Sludge like a sponge
o captures N but leaks
o ~%-1kg/daygrow-out pond
o ~3-8kg/daysettlement pond

® Pore water is very high in ammonia (~100ppm)
O mineralisation of organic N

® At harvest - drains to discharge




Sediments - opportunities

Reduce N remineralisation [PN + DON — DIN]
2. Reduce release of TDN from sediments

o ‘cap’sludge piles (physical/ biological)

o remove sludge regularly (engineering)
3. Promote particulates [TDN — PN]

O biological (probiotic)

O prebiotic —carbon

4. Promote settlement

5. Reduce sludge covered area
o flow engineering




Cost-effectiveness

® Reduce N load of downstream treatments

® Additional systems costly
O require specialist management

O biological systems less consistent?

® Modifying current systems — cost
o method for sludge extraction

® Processes already in place

® Reliable / repeatable / predictable

Mechanical Filtration
Electrocoagulation
Macroalgae bioreactors
Constructed wetlands
Biofiltration

Anammox bioreactors
Multitrophic assimilation

Denitrification bioreactors

Advanced oxidation
Sequencing batch reactors
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