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Comprehensive Evaluation of Centralized Sewage
Treatment Technology in Expressway Service Area
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Abstract; To provide basis for solving the problem of sewage discharge in expressway service
areas in China, the treatment process, treatment efficiency, construction area, operation cost and
power consumption of sewage treatment technology was studied ,and an evaluation system for the
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treatment technology was established. The construction and operation status of sewage treatment
facilities in expressway service areas were analyzed. The four main processes of biological aerated
filter process, anaerobic hydrolysis-constructed wetland process, underground soil capillary
infiltration sewage process and sequencing batch activated sludge process were analyzed and
evaluated in terms of treatment effect,investment cost and operation cost. The weight distribution
of index was made. The technical index was accounted for 42% and the economic index 58% . The
weights of COD is 0.4 ,NH,-N, TN and TP are 0. 2. The weights of economic indicators for unit
sewage treatment area, unit process operation investment and operation power consumption are
0.55,0.35 and 0. 10. The process of highest score is anaerobic hydrolysis-constructed wetland
treatment process and the score is 3.374. The economic factors should be considered in the
selection of sewage treatment process in high-speed service area. At present, anaerobic hydrolysis-
constructed wetland treatment process is more suitable for service area.

Key words : high-speed service area;sewage treatment process ; process comparison ;comprehensive
evaluation
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Table 1 Characteristics of sewage quality in high-speed service area mg/L
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Fig.1 Sewage discharge characteristics in high speed
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Main processes of sewage treatment in

expressway service area
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Table 3 Comparison of different treatment processes

HK R/ (mg- L") V5 e N FEBRR/ %
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COD NH;-N TN TP COD NH;-N TN TP
I 21.09 2.34 9.52 0.62 73.64 82.20 75.40 78.62
I 32.86 0.35 4.12 0.18 62.93 94.83 72.60 83.79
ii| 59.27 4.51 5.72 0.3 55.91 78.97 69.30 89. 66
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Table 4 Economic comparison of wastewater treatment processes

157K H Ab BEALAR/ BTG RAREL AR, B T B TR S BATHER 2T/
T ¥ e (m*-d~1) (m*>-m~3%d") (FJt - m=%d~1) (JC-m™3)
1 50 ~200 100 2.08 ~4.55 3.22 0.42~1.0 0.76 0.18 ~0.63 0.33
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Table 5 Technical evaluation criteria for wastewater

treatment process in high speed service zone

AN G5/ 1Y T RBR%E/ %
53 COD NH,-N TN TP
5 =90 =90 =90 =90
4 80~90  75~90  75~90  75~90
3 70~80  65~75  65~75  65~75
2 60~70  40~65  40~65 40 ~65
1 <60 <40 <40 <40

R 6 EREAEARSS XI5 KA T 2 25 AR
Table 6 Economic evaluation criteria for wastewater

treatment process in high speed service zone

P EE S/ N4 M,/ M,/
Vi (m*-m~*d~")(JTJC - m~d~")(JC - m~?)
5 <2 <0.2 <0.1
4 2-~3 0.2~0.4 0.1~0.2
3 3~4 0.4~0.5 0.2~0.3
2 4~5 0.5~0.6 0.3~0.4
1 =5 =0.6 =0.4
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Table 7 Comprehensive evaluation index system and index definition
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Table 8 Weight value of evaluation index for wastewater

treatment process in high speed service zone

TN 1EAR

P &
B 2yt
CcoD 0.4 0. 168
NH;-N 0.2 0.084
N 0.2 0.084
TP 0.2 — 0.084
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Table 9 Comprehensive evaluation data table of four sewage treatment technologies
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