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Investigation and Analysis on Sewage Quality and Treatment Effect in
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Abstract: The investigation on sewage quality in expressway service areas is of great significance for the
sewage treatment design and operation. The field survey and water quality monitoring were conducted in the
typical expressway service areas with strong representativeness in terms of traffic volume and sewage discharge
in Jiangsu province. The water quality variation characteristics in different time periods and different grade
service areas were analyzed to provide reference for the sewage treatment process design and operation in
service areas. The result indicates that the significant variations exist in the influent water concentrations in
the expressway service areas with different grades, as well as in the different service areas with the same
grade. Affected by the service area scale, functional difference, and the randomness of passenger number,

the influent water quality of sewage treatment facilities has significant fluctuations every hour or even every
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month. The variation coefficients of COD, NH; =N, and TN concentrations in the same service area during
holidays can reach 2. 50, 2.21, 2. 31 respectively. The influent water concentration variation coefficients in
different service areas are quite different and have no obvious variation rule. The analysis results of effluent
water quality show that the sewage treatment facilities in expressway service areas generally have weak impact
load resistance, low efficiency of nitrogen and phosphorus removal, and the effluent is difficult to reach the
standard stably. Compared with the A>O process, the MBR process has higher removal efficiency of COD,
NH;-N, and TN. TP is mainly removed by using chemical phosphorus removal. The larger volume of
adjustment tank can prolong the hydraulic retention time. It is helpful to improve the impact load resistance of
sewage treatment system. It is found that the main problems of expressway service area sewage treatment are the
basic data lack on water quality and quantity, mismatched design scale, unreasonable process, insufficient
maintenance, and lack of supervision and management. Therefore, the corresponding countermeasures are
supposed to put forward, e. g., in-depth study on water quality and quantity, investment in suitable processes,
strengthening operation and maintenance management, and implementing supervisory responsibilities.

Key words: environmental engineering; sewage treatment; field study; expressway service area; water

41 &

quality change; treatment effect

0 35l

UTAEA, Bl 5 22 o [ SRS 0 KO e, R
OSBRI R R BE 2023 K, 4 E A
B R IAE] 18.36 7 ToK, W4 MR 55 X Bt ik 5
6 000 A3, o7 32 6 Al 55 DXOGT i B 28 3 3 iy 22 4
Zprl e NG s B EE S X, (B m A
(G K HE RO M AR 2 L MRS X 05 7K B i
RELAR, ZBE & &, KK & b £ far 5 4
AU HETENZ R A0, R AL . Pt
AWEMETEIRE (SBR) ., BEAY R N#R (MBR), AT
it 7 ST AT AN, (H T XK OK B K
RAMEB RN AT, T2 K K B R AR A £
HPpRIE AR FE, R IR S X = &
P GG K A PR it AT IS AT AR, S B KOk
IR EARR ", Ik, ARBFFELTTIINE B, JE6F
A1 250 3 N 6 IR 55 IX 5 K K K B, 87 g ok

il

IR SS D5 K SR AR AR B H K B AR
RS X G AR AR B T 2B s T 4er R 2%

1 BRSXENSREF

1.1 FAFRSXIER

PR A i IR 5 DX 114 5 TR A 1] LA [ Ji DU
A R FE AR (VLIRSS AR 4L 2019) T4 [E
KN BAEE S T Y R R, &5 A TR T AT
PE, BEIUZ S VT I048 B N 0 AR A 4k v A
T N IS 2 v A IS R g A B IR 8 4 1 Y IR 5 X
R 1) S 2 4 R e v o B IR 55 X 9 i N O i
25 5 e WU b Ak B AN T B Y R 55 X, AR i
X—JF, BEICT VLR BN B AR 8 R
FIX, BERZERNE 1 i, Ho, A s A iR
55 XA T S MR 5 2%, BCEFH IR 45 IX A TR A
&Lk, DG MRS XA T EARUN L, £ M55 X 40 i
FTG K HERBOE A BRI R

x1 ERSXIEE

Tab.1 Survey service areas selection

WriiD H ¥ et/ AbBEKE/ (m® - d7h)

15K HERC T B

[opiN B2 Hb s
G4221 PR R A g5 X M 41 004
G25 KPR B it %5 X M 25 981
G25 KR C g5 X M 25 981
G2 BLIP D k55 IX. W% 61913
G15 Mg i3 E IR 55X pixL 36 454
GA2 I i F RS X FM 74 792
G2 BLiF Rl G MRk X Ml 61913
G40 I B ey H k551X P 18 941

150~ 300 AP0 T2, HE

80 ~200 A*/0 (FIX), MBR (JtIX), &If-HER
100 KA +A%/0 T2, HiL

60~300 A0 T2, HEk
400 A’/0+MBR T2, Kl

200~ 400 FETTBUE ™
200 FETH I

200 BB




5113

o AR SR U IR 55 DX T KK BT b BRASCR SR BT S3 A 201

1.2 REMPHHE
T PR SS X TG K HEROZ R e R, Rt
AT AT 1 R RORFS R Bk HiKoK BT,
HEKCRAE SO K, KRR,
o B IR S5 X H KSR RE SO MBR K ET, SRAEERTE]
10:00 ~ 14: 00, 7£ AR (2021. 1.24) F5 & H #i
(2020.10. 1) X 8 MEMRSS X A THURE; [RIAEH ABCD
X 4 JEAN[FISE S LR iR 55 DX R4 ] v (2020.9.23)
JAA (2021.1.24) AR H (2020.10.1, 2020.10.7)
1600 -
1400 |
1200 +
1000

BE/KCODIKJE /(mg L)
D o
8 8

400 -
200

Z
_

E F G H

(a) CODM

160
140 +
120 +

—_
(=3
(=}

x©
S
T

7
o
/
%
A B C€C D E F G
R A B X
(o) TN 2

HEKTNIKE /(mg-L 1)
D
(=)

S
S
T

58]
S
T

MDD

=)
==\

Ik, W CcoD, NH;-N, TN 1 TP S5/K Fifkds, il
WS OKMBK M) CGEURR) ™,

2 HREIE

2.1 AEAELREZXTKIKKRSH

Sy s AN ) S5 G 55 X KK RS FERLEE, Ry
TSR, B RIS %, AR R OR
X 8 FEAR S5 X AT RAEST, H COD, NH;-N, TN
TP FEAKHBE AN 1 Fs

160

.

%
é
.

HEKNHAN R /(mg L)
ES

/
_

A B C D E F G H
EE A B RS X
(b) NHI-Nifk [

HEAK TP /(mg- L)

1 AEERRSXHEKTEYRE

Fig. 1 Influent pollutant concentration in service areas with different grades
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Tab.2 Correlation analysis on influent pollutant concentration
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TN 0.21 0.95 1.0 0. 69
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Fig.2 variations of COD concentration and removal efficiency

in different service areas during different time periods
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Tab.3 Analysis on COD concentration varying with time in

different service areas
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Fig.3 Variations of NH;-N and TN concentration and
removal efficiency in different service areas during

different time periods
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Tab.4 Analysis on NH;-N and TN concentration varying with time in different service areas

T N I A NH, N 7 RLE P TN e B P NH, N 7
TR (SHHAL) (S AEL) (SRETAEL) (SRR
. iigi SRR % iﬁgi SR A% iﬁg; KA % iﬁ:i SR A%
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Fig.4 Variations of TP concentration and removal efficiency in
different service areas during different time periods
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Tab.5 Analysis on TP concentration varying with time in

different service areas
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