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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 3 Schematic diagram of storage pond and sampling well
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Table 2 The permeability coefficient of stabilization pond
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Table 3 The permeability coefficient of storage pond
TH PG A7 AR AE I

51 6 7A 8 A 5H 6 J 7H 8 1

Bk /m b 0.025 0.023 0.072 0.031 0.019 - 0.033 0.044
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(S LB /m 1.000 1.000 1.000 1.000 1.000 - 1.000 1.000

7K T /m? 88.92 88.92 88.92 88.92 88.92 - 88.92 88.92
BiE R B/ m- s 1.84E-07 1.42E-07 7.88E-07 2.90E-07 1.85E-07 - 3.21E-07 3.24E-07
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Table 4 Contrast of different anti—seepage measures and

permeability coefficients
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Figure 4 Contrast of water quantities in storage pond and monitoring well
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Table 5 The water qualities of groundwater and storage
pond water(mg- L")
s pH  COD  RHEE G Ca* Mg cr
HWTFK 78 114 95715 1978 21533 74182 93645
W rEyE 8.8 86.5 314.1 101.6  104.0 210.1 296.4

BRI L LA CaCOs T
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Table 6 The total pollution loads infiltrating into the aquifer
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