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Research on the Quality and Efficiency Improvement of Municipal Wastewater
Treatment in Northern Hilly City Based on Monitoring and Evaluation
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Abstract: Taking the mountainous and hilly city in the Yellow River basin as an example, in view
of the current situation of insufficient collection efficiency of sewage systems, a monitoring and evaluation
system based on the water quantity accounting method and the water quality parameter comparison
method is constructed to quantitatively analyze the intrusion risk of external water. The monitoring
evaluation results show that the BOD; concentrations of the source domestic sewage in the study area
range from 350.0 to 750.0 mg/L, which are generally high. The rainfall infiltrated into the sewage system is
less than 4% of the sewage in the dry season. The intrusion rate of external water such as river water and
ground water in the sewage system laid along the river exceeds 60%. Based on the analysis results, the
main means including technical countermeasures such as pipeline modification, pipeline reconstruction
and the main pipe system improved, are put forward for the mountainous and hilly cities in the northern
arid region, which can provide references for the quality and efficiency improvement of other urban

sewage systems.
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Fig.1 Division of current drainage system in central area
AR AR e X R )1 e X5 K, 2 58 i
THIG R RS B U AR O S0 I T B Y PR AR

G X BAK HE K i 93 X

< 117 -



%3945 H16#

OE 4 K HE oK

www. cnww1985. com

DN1 200 V5 /K T4 8 Jy i ik =0 R8 05 K A
XERVE B XI5 K EEH X BRI K . 52K
AT LAAG A B B A X 75 K 28 R R TR, 1 25 K
& K H5 DN600~DN800 75 7K == 145 i 7 1] 45 T 137
ik EFREATTEK) . B2 ARSI LAR () BT X 5
K5 K $E T 5, i 28 K G DN80O~DNT 200
15K ETE E L 2 RS K,
1.3 HIKRZFBITREE

WRIECH S F IR X T5 K 2 8 s = 4F478 T
Y B BR )R 12T 2021 4F A 75 /K Ab B ) 4 17E 7K
BOD, 3k 5] 200 mg/L, A& 1% 15 7K £ g 4 R B2 14 51
70%. 2018 4E—2020 4 H.0 X 4 &5 7K ) i E K
T IH 2,

F2 HDLEXIFKT 2018 F£—2020 FE KK R
Tab.2 Influent quality of WWTPs from the central

area in 2018-2020 mg- L™
BOD, COoD
VBT A4FR | 2018 | 2019 | 2020 | 2018 | 2019 | 2020
AE| AR | AR | AR | AR | AR
EARRIH KT 161.07|169.57|374.96|371.02|328.79
BRBIG KT |158.27(159.22(160.96]293.17|214.39(281.64
FEEAHE7K) 1259.98(308.69(271.97|518.17|569.04|561.58
B s K 289.94/411.59|626.94|576.67(703.35

A 2020 4F i, R B IX IR X AL AR5 KT P
ZBI57K ) #E K BOD MK T 200 mg/L. 45 G A4ETE TS
K TIBAT K, X RO XA i T K R R
PEATINE. , 25 SR 2 I Hh o 30 DX A 36 5 K 4 R i B R
AR 60%, FE B 2021 4F- 1) HARMEA AR R 2R

2 Wi B HE 7K 2R GE a2 17 AR AN K B[R] Rt
CCTV . QV BB HEA S K B /K o W I 25 R T Be it
JIZAE R, SR O T H 0o 3k DX BCR HE K A 190 B B
AL 1 800 km , FF 4 1 HEAE K W () A 458
TR o i BRI Z2 B M AR S M 1 B ), 25 A B
TK R G A R A 4 W B e T JR K T o AT, I
il 72 DL BOD, 55 /K 5 S 5006 e ik R 0 9 “ Wik ik
T =R o PR 0 5 28 R R R R X, DA
PRI NIS W TS SO 0 [l
2 REREBRMRT %

2.1 KEHHE

FEEE A NS HOK R S A HKRER
BRI 4 AT5 K SR TR, 5K A R
Z5 VRN 28 52 B dz 47 B0Hs K 5 T 00 000 5 90 A 7 25

LI
2.2 KREMA

AR AT TE DX IR A {5 7 AR B 2R 3 R 7K A R
AP MBI G R R R GuE AR B M &
DR A AT A 71 A8 AR T 0] 2 A8k i R ™
AR A RSB, 7 DRk HEK P T BTG K A
SR RS 2 0 RN R T K ) AR A K
WAL

@ WK o A A AR B T R P HE
KPR BTG K TG Qe BE AR 2R M X R LA IX
AR BRTREL R X 531 26 B AR s R /N X A S S A P
SHEAK T BRI HOAAE A 90% DAL By HEK f
TEA M 5 T R 2L

@ EEGKEE . i A R RTS
KRS, BT A R B R B T 7K AR T A vl A B
RSN B T HEK R G I 5 A T5 K A v
JK e R 2 M R K T K SR B s AT B KR 23
P2 2R A FERE RSN AR AU 552 i3 114 75 7K 2l 2
N RN 5

@ REEEIET A ERETSK E T E AL
Ab S i R B S T R A A A

I G X 52

@ J5KT o WD A AR )RR G K
K A
2.3 MMFE

KA ] T A B N 2 0 BT KA B A
() SR FE 359 Ry )25 SRR SRAE IS [B] B2 2021 48 H 14
H—15 H 2 RFERT [ B R 525, 48 h AT JCRE T

SRFEHI AR« B T4 K T AE — RAS [R] B 2] A2 4k
BN 3 PR A A I 2 3 28 7K T 5 3
RFEL d, BRI AS R— IR, A s AR 3 A
BE s HEZK P SR A4 7K 5 W DU A 4 2 h R AR 1
A B A RAE 8

8 B« COBELHE K S IO 7 4 W A AR LR )
g B S G T IR S K A BT R R K
BOD Mk i, R A V5 7K B2 B3 20 B A, A 5% X
KB G # 3 R BOD,, 3843 5 8 55 437 FF & COoD
NH,-N TP ZF5 brAa il .

TR SR A TR ) SR 3t sh M5 K, B LR A
SEAUR B KRR B 26 1] S5 ZE AE 4 °C LT Y ikt
SCARTFEIT Bt i 4T 3 A, B Pz s B A b
FETAUE (CCMA) A DU A 5 DR AF 225K, SR HH L B v i

+ 118 -



AT

www. cnww 1985. com FRE %

5] A% 64 b T R IR TR 0T R AR R 3G 2P R

%395 %16 #

17 COD . BOD; NH,-N 1 TP %7K 5 b5 £ o
3 B LREF MY H
3.1 HEAKRPISKHEM MBS T

DR R HEZK P HE HE 5 K B BOD, St s 5 K ) itk
JK BOD, ) S, PRI X RIFE X P 52 R HE K P 975 7K
ﬁmﬂﬁﬁ T

TR EHOK REAEL NN T 5 hHEK P

Q6Aﬂfﬁwwm%%ﬁﬁﬁ S3 BT LA/ IN X HE
KPR RIEST d 28t 42, aniEl 2 s . W]
UL HEAK P B R AR i A A M R oy — %k,
B H YA 2 R i, 43 51 BAE 07:00—12:00
5 17:00—21:00 BT, V5 /K HERCRF IR AT A i B AR 36

FHA T
~ 0.025
s 0.020
- 0015
= 0010
MJ 0005
ﬂ
OOOODODOOOOOOOODOOOOOOO
OOOOOOOOOOOOOOOOOOOOOOO
lnlnmlﬁv‘)lf)lnlnlnlhlnmlnmlnv‘)lnlnlhlnmlnm
\D?MI\\DOO\I\NOO\MNOWMN\DWM
O NO—ANO—O0O OO ——O—NO—ANO — Al

OOIONOOOOONOOOOOOOOODOOOOmOm

mmmwwwmmooon\l\l\oowooooxc\ooo
~~~~~~~~~~~~~~~~~~~~ ISESES

QIRIQIDIQR NN M T I IR IR IR IR D IR IR I I I I

[=leloleloclololiclelcliololclaliclvlololaleololole]

e e I e et e e e e e et I I e e Pt et e

2 HEEGKKEHRME
Fig.2 Regular pattern of the sewage discharging
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Fig.3 Regular pattern of the domestic sewage quality

obtained from the studied communities
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Tab.3 Estimation results of external water based on wastewater quantity of sewage treatment system
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Fig.4 Change of BOD; of sewage treatment system at Dongsheng district
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