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Evaluation and Ecological Control of the Eutrophic State of Gudong Reservoir

CAO Xidu
(Water Supply Company Shengli Petroleum Management Bureau Dongying 257000 China)

Abstract : The eutrophic state of Gudong reservoir and relative factors were investigated and evaluated. Then a comprehensive ecological
control technology was proposed. The amount of herbivorous fish and filter{feeding fish was determined both through theoretic
calculation and experimental test. The results demonstrated that Potamogeton crispus was the dominant grass over 80%  the
phytoplankton biomass was 22. 32 mg/L and the total phosphors was 0. 310 g/(m’*a) which suggested that Gudong reservoir was on
the eutrophic state. Through ecological engineering by controlling the biomass of Hypophthalmichthys molitrix and Aristichthys nobilis at
1925 g/m’ the algae biomass was reduced from 14. 6mg/L to 3mg/L at September the annual average total phosphorous nitrogen
and permanganate index were reduced from 0.06 mg/L 3.06 mg/L and 4.42 mg/L to 0.03 mg/L 1.58 mg/L and 3.73 mg/L
respectively which showed that the reservoir water quality has been obviously improved. Also the flocculant dosage to treat this
reservoir water was reduced from 42 g/m’ to 25 g/m’ after ecologic control. The results showed that the eutrophication could be
controlled effectively by adopting the ecological restoration technology with rationally introducing the herbivorous fish and filter{feeding
fish and significant benefits can also be achieved.
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Table 2 Calculated Hypophthalmichthys molitrix and
Aristichthys nobilis to be put in Gudong reservior
6 P/B
/mgeL"! x 10* /m? 1% /gem~?
L, =100 +102/7, 22.32( ) 1113 30 40 100 9.30
L™ =200 +207/7, 3. 485 1113 30 10 25 3.27
Ly g/(mea) L, S
g/(m’*a) ;Z (m);7,
(). 2005 2
( D 2.1
1 2.1.1
Table 1~ Model parameters of the total phosphorous
loading in Gudong reservoir
80%
x10*/m? 318 || TP ftea”! iy 2508 x 10*cells /L 222.8 x10°
oo m > Fr (utea) 0310 ~5859 x 10" cells /1. 22.31 mg/L
x10* /m 1100 P /ge (mlea) "' 0.152
- /a 0.67|| TP /g» (m*ea) "' 0.303 7 54 N
. 4289 /L
1.2 N 1 ~2.888 x 10* /L 3.485
3 ( 1 2 .3 mg/L 21 .
) . . . . .
4.0mx4.0 mx3.0m N N . N
2.0m 32 m’. 149 /m’ 0.764 g/m’
N 2 22.32 mg/L 4.2 mg/L
N 2
10 2.1.2
2.5
kg/m® P/B 1.2 60%
20% 1/50 10 000 Vollenweider
m’ (1 hm*) Vollenweider

1.2 x2.5 kg/m* x20%
x (1/50) x10 000 m* = 120 kg

L = 0.152 g/(m*=a) L™ = 0.303
g/(m’+a).
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Fig. 1  Variation of the algae biomass in Gudong reservoir
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Fig. 6 Variation of permanganate index in Gudong reservoir
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3.4
3) 2005 42 g/m’
2008 25 g/m’ 46% .
Table 3 Comparison of flocculant dosage and cost in the water plant
/t x10*/ x10* /m? 5
/kgem
2005 436 58.86 1042 0. 042
2006 301 40. 63 1051 0.029
2007 260 35.10 1 040 0. 025
2008 262 35.21 1042 0. 025
3.5

4

(

Table 4  Economic benefits of aquatic product in Gudong reservoir

x 10* /kg x 10*/
2005 6.31 31.55
2006 5.22 26. 10
2007 5.04 25.20
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