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Design procedure

1. Design an anaerobic pond and a secondary facultative pond in the usual way.™ The fac.
pond effluent feeds the fishpond.

2. Determine the total nitrogen concentration in the fac. pond effluent (Crnre, mg/l) using
Reed’s equation'? and assuming thereisno TN removal in the anaerobic pond:

T-20
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3. Design the fishpond to receive a TN surface loading of 4 kg/ha day:

Afp = 1OCTNfeQ m2
4
where Q is the wastewater flow, m*/day.
o - 2AD,
fp —
2Q — 0.001eA,

where Dy, is the fishpond depth (usually 1 m), and e is the net evaporation (= evaporation —
rainfall), mm/day.
4. Check the E. coli count in the fishpond (Nsp, per 100 ml):

N;
Nf = P
P 1L+ Kgm0,)(1 + K0 )(1 + Kgp,)

where Kgm = 2.6(1.19)"

e N, must be <1000 per 100 ml."?

5. Check the concentration of free ammonia (i.e., dissolved NH3 gas) in the fishpond:

(a) Calculate the total ammonia (i.e,, NH3 + NH;) concentration in the fac. pond effluent

(Craf, mg/l), assuming that the anaerobic pond effluent has a “worst case” total anmmonia
concentration equal to 75% of the TN concentration in the raw wastewater (because of



ammonification — conversion of organic N to ammonia — in the anaerobic pond), using the
Pano and Middlebrooks equation:'¥

Ci
1+ [5035 X 10’3(A /Q)e1.54(p|-|, 6.6)]
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(b) Using the same equation determine the total ammonia concentration in the fishpond, Crasp
(magll).

(c) Determine the percentage p of total ammonia present as free ammonia, using the
equations:®
_ 100
p= 10(PKa—pH)+1

where pK, = 0.09018 +

2729.92

T = absolute temperature in degrees Kelvin (K = °C + 273)

(d) Determine the concentration of free ammoniain the fishpond:

CNHgfp = (%)C‘FAfp

® Cyy ¢, Must be<0.5mg N/l to avoid ammoniatoxicity to the fish.
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