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The Impact of the Petrochemical Wastewater Stabilization Pond System on Groundwater
LIU Wei, LIU Xiang, XU Kang-ning, WANG Cheng-wen

Department of Environment Science and Engineering, Tsinghua University, Beijing 100084, China
Abstract The wastewater stabilization pond is an ecotypic wastewater treatment system, which is widely used in wastewater reclamation.
However, wastewater stabilization pond system WSPS may bring groundwater pollution if the waterproof layer is not operated properly. A pi—
lot test on WSPS in the northwest branch of SINOPEC CORP lasted more than one year in which the anti-seepage capacities of three differ—
ent waterproof layers of WSPS were measured and the impact of WSPS on the underlying aquifer was evaluated. The results indicated that the
anti—seepage capacities of the different waterproof layers follow the order red clay mechanical compaction >ash—soil compaction > red clay
compaction. The TDS in the percolate increased from 1.2 g+L™" to 4.3 g-L™". COD, ammonia nitrogen, petroleum hydrocarbon, volatile phenol
and sulfide were partly removed by unsaturated zone, with their concentrations decreased by 7.8%.24.1%.19.9% .35.3%.37.5%, respec—
tively. The concentration of cyanide was almost unchanged. Most residual organic contaminants which survived the secondary biochemical
treatment in the petrochemical wastewater were immune to the biodegradation, especially in the aquifer. So the organic contaminants from
seepage flows brought the greatest risk for groundwater pollution. In addition, the groundwater level rise caused by seepage would result in the
secondary salinization of soil.
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Figure 1 Process flow diagram of stabilization pond system
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Figure 2 Hydrological geological map 2.
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Figure 3 Schematie diagram of storage pond and sampling well
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Table 3 The permeability coefficient of storage pond
5 6 7 8 5 6 7 8
/m*+h! 0.025 0.023 0.072 0.031 0.019 - 0.033 0.044
/m 0.430 0.483 0.285 0.339 0.323 - 0.319 0.421
/m 1.000 1.000 1.000 1.000 1.000 - 1.000 1.000
/m? 88.92 88.92 88.92 88.92 88.92 - 88.92 88.92
/m-s” 1.84E-07  142E-07  7.88E-07  2.90E-07  1.85E-07 - 321E-07  3.24E-07
/m-s™ 3.51 E-07 2.76 E-07
1 ° pH
Table 4 Contrast of different anti—seepage measures and °
permeability coefficients o Jinzhu Ma
TDS m,
50 em 50 ¢cm 0o 50 ¢cm .
3:7
/m-s™ 299 E-08 2.76 E-07 3.51 E-07
o [SJO
[5-61 - Hua Jianmin
TDS 1.2¢ 17" 43 ¢-1" COD
67%~79%"" Raja Jarboui
COD¢ N N COD
N COD;  95.8 mg-L* 60%"" COD
88.3 mg L™ 3.57 mg- L 2.71 mg-L* 8%
1.41 mg-L" 1.13 mg-L"
0.068 mg- L™ 0.044 mg- L™
0.032 mg- L. 0.020 mg- L' CODy,. N
N N 7.8%
24.1%.19.9%.35.3% .37.5% o °
GB/T 14848—1993
TDS. N °
TDS>2 g- L\ >0.5mg-L7\ >0.01 mg-1." =
<0.05 mg-L" . 24
2.3
o 1
5
6 .
° 6
5770 m*
TDS. 4.51.378.6 kg
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Figure 4 Contrast of water quantities in storage pond and monitoring well
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5 mg- 1!
Table 5 The water qualities of groundwater and storage

pond water mg-L™

pH COD Ca* Mg* Cl-

7.8 114 95715 197.8 21533 74182 93645
8.8 86.5 3141 101.6 1040 210.1 2964

CaCO;
6
Table 6 The total pollution loads infiltrating into the aquifer
COD/kg /kg /kg /g g /g TDS/t
378.6 27.1 7.0 277.3 163.9 73.8 4.5
27.1 kg,

10°m-s" o

377

2 TDS COD.
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