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Fig.1 General layout of the ponds and associated recirculation system at Wushantou
Freshwater Fish Culture Demonstration Center of the Talwan Fisheries Bureau.
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Table 1 Summary of water quality parameters of wastewater from eel cultrue ponds in

Taiwan

Items 1 2 3 4 Range
Date 4/25-4/2 8/21—-8/22 9/13—9/14 11/15—11/16 11/16—11/17

A
Max. flow, CMH 99 54 32.68 19.21 21.56 47.25 19.21—47.25
W.T,C 19.8-210  26.0—286 257308  24.0—280  240-27.0  19.8—308
pH 783-8.20  753—813  7.73—952  7.73—8.15  7.65—8.35  7.53—9.52
D.0., mg/ & 5.9—6.2 5.0—8.1 2.9-12.2 4.8-85 3.9-10.3 2.9-12.2
E.C.,umhos/cm  395—415 377—395  1187—1260  785—825 680—720 3771260
T8, mg/ 0 419—460 260—288 835—867 - - 260—867
DS, mg/ 319388 237—251 721—762 - - 237—762
S8, mg/ ¢ 52—111 18—37 80—119 - - 18—119
coD,mg/ &  157-233  161-346  572-762  13.0—17.8  13.1-200 157762
NH,~N.mg/ - 0.89—1.20  0.20—0.65  0.71—-0.93  050—1.07  0.20—1.29
NO:N, mg / £ - 0.19-0.22  0.004—0.014  0.02—0.07  018—0.35  0.004—0.35
NO,-N, mg/ £ - - - 0.92—1.37  094—1.41  0.92—141
DS./TS. 0.74—0.88  085—0.93  0.86—0.91 - - 0.74—0.93
Fishwater ratio 4, 414 1: 786 1:542  1:93 1:397  1.397—1:1100

Table 2 Results of water quality analysis for a Penaeus monodon monoculture pond in

I-Lan County of Taiwan*

Sampling no**

Items Range
1 2 3 4 5 6 7

W.T.,C 26.4—32.4 26.5—32.2 24.5—32.0 20.4—27.1 20.7—24.6 20.0—~25.0 22.8—25.6 20.0—32.4
pli 7.54—8.50 7.60—8.65 7.95—8.70 7.66—8.32 7.70—8.35 8.0—8.8 7.5—8.2 7.5—8.8
D.O.,mg/ ¢ 36—74 42-—85 32—-66 236—5.06 3.0—178 3.0—17.8 3.1—77 2.36—17.8
C.O.D.,mg/ ¢ 3.97 3.12 3.84 4.28 3.42 3.41 3.19 3.12—4.28
NH.--N, mg/ ¢ 0.978 0.838 1.042 1.347 0.847 2.103 1.013 0.838—2.103
NO:N, mg/ ¢ 0.039 0.022 0.038 0.080 0.024 0.034 0.021 0.021 —0.080
NOs-N, mg/ { 0.62 0.‘73 0.125 0.14 0.07 2.103 0.085 0.062—2.103
PO.-P, mg/ { 0.041 0.027 0.042 0.085 0.026 0.042 0.024 0.024—0.085
H.S, mg/ { 0.7 0.678 0.713 1.318 0.687 0.7 0.685 0.678—1.318
Salinity, % 23.0—25.3 24.1—26.7 11.9—14.5 10.1—12.2 55—6.4 8.2—10.1 8.8—-11.2 5.5—26.7

* (15)

From Hwang, 1977
** Sampling date:1:7/8/78—=7/9/178;2:8/5/78—8/6/78:3:9/28/78—9/
29/18:4:10/3/78=10/8/78:5:11/11/78—~11/12/78:6:3/11/79—3/12
/79:7:4/27/79—4/28/179
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Fig.10 Change of the inorganic nitrogen of influent and effluent with filtration

and biofiltration.

(flow rate:63.3 m¢/min, Original NH,—N:2.81mg/{ ,NO,—N:0.08mg/ ¢,

NO,—~N:0.4mg/ £)



S.S. mg/ ¢

C.0.D., mg/ ¢

H. C. Chiang

¢ ,
\
\
|
\ Model A
60+ \ Influent : “—7—"
'\ Effluent : “reserreneees »
Model B
\ Influent : “—+—--”
L0 \ Effluent : “— — — =7
20
0

Time, hrs.

Fig.11 Change of the conceration of S.S. of influent and effluent with
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Fig.14 The wastwater treatment unit of recirculation system at Wushantou Freshwater

Fish Culture Demonstration Center.
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Table 3 Air stripping effect of ammonium nitrogen with different pH and acration

Treatment time Time s> hrs
pH Aeration 0.0 0.5 1.0 2.0 3.0 4.0
7.6 - 2.258 2.301 2.345 2.035 2.570 2.490
7.6 + 2.258 2.709 2.037 20164 2.127 2.527
9.0 + 2.403 2.14 2.220 2.037 1.983 2.218
10.0 + 2.491 2.810 2.580 2.052 2.745 2.382
10.5 +

2.309 2.491 2.200 1.855 1.964 1.946

Table 4 Result of aeration test of aquaculture effluent

Time DO D* inD
min mg/ £
3 2.1 6.78 1.914
5 4.0 4.88 1.585
10 5.9 2.98 1.902
20 6.4 2.48 0.908
30 8.0 0.88 ~0.128

* D=D0y— DO, » DO, : 8.88 mg / £, during the experiment.

Table 5 Changes of water quality with different treatment of recirculation system at Wushantou
Freshwater Fish Culture Demonstration Center (Sampling time : 10AM, 25, June, 1984)

W.T. : EC D.O. T.S. D.S. S.S. COD NH;- N Alk D.S /

T .C. .S.
reatment C pH umhos/cm mg/ £ T.D.
NO 29.0 8.60 240 7.8 264 242 22 20.6 0.12 78.0 0.92

Setting 30.0 8.70 240 7.9 256 238 18 32.8 0.10 75.8 0.93
Only

Setting 30.0 8.75 240 7.8 236 214 22 19.1 0.12 76.6 0.91
Filtration

Setting
Filtration  30.0 8.85. 240 8.3 224 194 30 18.3 0.06 76.6 0.87
Aeration
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Table 6 Changes of water quality with defferent treatment of recirculation system at Wushantou
Freshwater Fish Culture Demonstration Center (Sampling time : 10AM, 8, Scp, 1984)

W.T. E.C. D.O. TS. DS 88. COD ~NHiN NO-N Alk ps./
Treatment pH

°C umhos/cm mg/ { T.D.
NO 31.0 230 7.2 239 199 40 40 30.1 063 0.006 75.6 0.83
Settling 300 225 . 73 197 193 4 4 29.4 0.54 0.005 75.4 0.98
Only
Settling 30.0 220 7.3 203 197 6 6 30.8 0.68 0.006 74.0 0.97
Filtration
Settling
Filtration 29.5 220 7.8 215 191 24 24 30.9 0.50 0.005 742 0.89
Aeration
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ABSTRACT

The treatment and reuse of aquacultural wastewater have been extensively studied
to reduce water requirement of aquacultural ponds. The essential characteristics of
wastewater are investigated in eel and shrimp ponds. The effectiveness of. some simple
methods for improving the wastewater quality was carried out in the laboratory. A pilot
water recirculation system in Wushantou Freshwater Fish Culture Demonstration
Center (WFFCDC) of Taiwan Fisheries Bureau was also evaluated.

The main limiting factors in eel culture wastewater were low concentration of
dissolved oxygen at dawn, accumulation of debris and toxic nitrogen compounds, while
in the shrimp ponds were the harmful H:S gas and low concentration of dissolved
oxygen.

The settling experiment shows that organic suspended solid was not easy to settle in
aquacultural wastewater. The effectiveness of ammonia stripping was not significant,
even pH value of aquacultural wastewater was increased up to 10.5. The transfer
coefficient of aquacultural wastewater, Kd, was measured to be 0.0671 from the aeration
experiment. The equilibrium time for activate carbon adsorption is 25 minutes.

The results of the pilot experiment show that most of suspended solids in pond
water could be removed in the settling pond and gravel filter unit. Dissolved oxygen
concentration was significantly increased after passing through an aeration raceway.
Biological carbon oxidation and nitrification should be improved and further

incorporated in this system.



