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Abstract:  From the perspective of watershed management, this paper proposed a method for
efficiency analysis of sewage collection and treatment system based on water quantity and quality. The
water quantity and quality characteristics of typical drainage households, sewer networks and wastewater
treatment plants in Shahe River basin were systematically investigated, the “loss” rate of pollutants along
the sewer system was analyzed, the actual collection and treatment rates of sewage and pollutants in each
drainage subarea were calculated to identify the key area, so as to provide reference for watershed

management and improvement of quality and efficiency. The influent concentration of wastewater
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treatment plants in Shahe River basin was generally low, and the sewer network was the key factor that
caused the “loss” of pollutants along the drainage system, which contributed to the loss rate of 61%-69%.
Rainfall had a great impact on the influent quantity and quality of wastewater treatment plants. Some
areas did not have the capacity to treat excess mixed wastewater, and overflow pollution was a serious
problem in rainy season. The collection and treatment rate of pollutants in wastewater could be used as an
important reference for quantitative evaluation of the efficiency of urban sewage collection and treatment
system. The collection and treatment rate of sewage in Shahe River basin was calculated to be 71%, and
the collection and treatment rates of COD, NH,-N, TN and TP were 59%, 50%, 55% and 62%

respectively, which was in line with the water environment quality of the basin and the actual situation of
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sewer network construction.
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Fig.1 Drainage division of Shahe River basin

1.3 HESH

AR 7K A S, A 2 W A T R A BB
I 00T, DXIE K AR A 2R e b e X (1)),
JK A AT AN A 2 R

Qwirr = Quwr + Qowt + Qo + Quon = Qoor (1)

T Qo TG AKAE PR SEBRAR PR 5 Q0 WA
P HE A AT 5 Qo A HL T KA B 5 QN FEFR
BN GEAB 5 Qo HITIIKBIHEA B i Qo
AR5 AU AR A R AR GE T AR 75 7K

‘s KA G
- #— RDII B N
R 157K) Qilim&i‘iii
: mm%z!—: WTPI
L AR O ) -
: O ER TS kR |
1 . g Z i R G0 !
Tk e :
i Y HERL ot
s ik KA B S HE
: K : R Q(‘.WI B :
vk T 7K PR A '
;ﬂlz H . E
v

B2 RESKEELERGKEFETITER

Fig.2 Water balance analysis model of regional sewage

collection and treatment system
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Tab.1 Sewage quality monitoring results of each drainage unit
COD NH,-N TP TN
i H PR (g | AR R | PR (mg: | BRR | FEEEmg: | BRR | CPHERE/(ng: | BRAR
L) 1% L) % L) /% L) %
BARE 331+49.68 15 43.47+11.18 26 5.09+1.51 30 53.99+11.93 22
J& BRE 283+92.88 33 44.71£17.21 38 4.88+2.76 57 52.79+11.75 22
egupsys 182+19.14 10 34.37+9.57 28 3.92+1.80 46 39.17+12.54 32
il 110+41.82 38 29.93+8.26 28 26.24+32.57 124 31.70+13.50 43
VEE )L 205+125.87 61 0.69+0.40 59 5.61+0.95 17 11.22+12.44 111
fEE/NX 338+221.08 66 48.02+16.42 34 5.78+3.49 60 58.21+21.91 38
FHE 282+164.67 58 41.52+17.25 42 7.85+12.86 164 50.00£20.04 40

H 2R 1 AT, P T A AR 35 e 5 K J5 vk B A
T : COD 4y 282 mg/L . NH,-N # 41. 52 mg/L.. TP &y
4. 96 mg/L . TN 24 50. 00 mg/L (FH:H TP #5540 111 1
BT W B Tl Al P K s e ) A [ 270 3 e
P5 7K 5T 22 5 3K, COD Yk B H e B HE Y Sy A2
AN CBRE E RCE B RS AR R Ak,
PR 27 1 7 Hi X K 8RR A ST R T

AL FE USSR S I, AR (R T R T
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AL, A2 S5 S T e B — o 1 2B
H, XF SS.COD ., BOD; 1 2% [ #& 7] 3k #] 20%~85% .
TR P A /N X RN 2 AR T T SR AR HE TS G
Yk FE B, COD MR FE VI 56~974 mg/L, {HFK 43
NS WNE e S N W e TR £/ = R 7 45 )
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FKARFET 2020 47 H ¥ AL BK 58 14, 47x10* m'/d,
TN 73% , 4433k COD . BOD, .NH,-N . TN . TP
A3 4 103,27, 85.14.20.19.91.2. 58 mg/L, 5%
B BR = b DX XY K A 3T 1 KO R A
Bt B A K v B2 A G ; 53 41, BODJ/COD 2y
0.27 .BOD/TN Zj 4 1. 40 . BOD/TP £k 10. 80, % 1
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oA HLBRIEAS S, B Of R KK BRR g ik b, Y
BOMAMRIR . IAE MK K BT AR 3 E | B 1)
TS W 18 52 M TRC 257 T ) AN W 8 32, A 37K o
R EFES PR TERm (5 H—9 H )l T2 K
AB AT, KSR, 7E 10 H—12 H 2/)
MR B 4% AH N ML, 7K COD SE ¥R EAE S H—9
HAAKT 100 mg/L, 75 10 H—12 H /Mg

Fe3XF LT T IR A T K Ab B T B R R 2
7K 7K 7K B R AE o
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Tab.3 Comparison of influent of WWTPs in dry

season and rainy season in Shahe River basin

BfT e .| BOD4/(mg- L
B A LR Hek i COD/(mg-L™) L SS/(mg-L™)
*F2 BERRXREMKRENER T W 2| WE | 2% (W | 2% |41 W
Tab.2 Sewage quality monitoring results of pipe A | 107 | 96 | 86.25|102.27|23.24| 59.78(26.72| 58.36
network in each subarea mg-L! B | 69| 60| 5537 72.15(15.34| 34.57(17.36] 30.60
AOKAX | coD NH-N T = C | 52| 65| 31.34| 54.21] 9.19| 30.37[11.21| 57.02
A 146 25.63 366 36.42 D | 98| 103 | 94.19/139.00(24.52| 84.03|30.18| 51.86
B 73 2173 702 26.96 E | 87| 79| 74.01/121.33(22.82| 43.52(24.79| 40.38
C 47 830 122 12.47 F | 75| 71 [135.15/106.09/35.09| 31.70|34.74| 76.04
D 136 27.17 3.49 34.04 G | 74| 67| 75.56| 75.38(23.56| 38.52|24.99|137.26
E 98 32.05 1.25 40.25 H | 90| 76 |135.20/192.75(32.12]106.75(39.23| 66.42
F 147 36.42 3.69 45.33 I | 22| 18| 59.83]177.10/17.08| 64.02|21.55| 31.35
G o1 21.91 2.99 31.78 J 97| 97| 46.05| 76.59|12.45| 39.88|15.06| 24.46
H 174 28.98 3.66 39.09 K | 98| 95| 91.28/100.98|23.68| 86.67|29.68|392.31
! 229 44.32 4.77 46.56 L | 91| 94 [173.76/143.60|47.48| 43.47|47.10|274.25
J 102 19.52 1.78 27.10 M | 27| 32182.69(138.22(45.74| 38.40(44.97| 52.64
K 150 2243 2.69 38.77 Bl | 76| 73| 92.89|115.41|25.08| 53.66|27.85| 94.15

L 140 18.70 1.82 27.42
M 148 25.45 3.33 40.22 W3R LIE Y, 2 gt K s i T 58 2, Hop
TR | 130 | 2559 | 325 | 3434 A DT KL H XI5 K ) 52 B A b 3 1 7o
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K T A7 [ T 5 DR 2R I R R K, R B — 1 15
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WA PR IE AT .
2.4 SEYGETHME

HRAE 25 F LAY HE K P K B S KB DL B35 7K
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Tab.4 Variation rate of pollutants along pollution
source to WWTPs in Shahe River basin %
HOA S K 5 Y R AR T R
COD NH,-N TP TN SEH
A 50 71 65 62 62
B 75 69 70 71 71
C 81 86 86 83 84
D 61 75 70 69 69
E 78 43 50 47 55
F 65 41 85 44 59
G 93 78 88 79 85
H 43 31 55 36 41
I 69 55 67 41 58
J 78 80 82 83 81
K 80 69 60 56 66
L 62 73 67 77 70
M 56 60 32 50 50
P 69 64 67 61 65

M ARTLIE 15K 78 K P — M —{57K
7S S G B R B i
WG, COD TR S R TLAY X3 3 - G L C LK
EJ, ANETS 39 2K " HF Y : COD>TP>NH,-N>
TN, HrrcoD B fb ik, FFET 102~362 mg/L, F-3
W& e 38 21 699% , B phy T A AL TR S 1 A 16
Hh i b 52 B8 A A DL T AR BT 5K A

WS FIAE T PN RE A IS B A W A A R S5 5 T
HR M B, FFET 2.05~4. 57 mg/L, - FE I8 Hy
67% , 1 1) 2 53k 5 2 300 o 3R 9 7 DR SR e
AU A R 5T A, DR 326 3 R v B 1 2 AR P R
JIN AR5 o W SR T ke /NSO 4 DTG e A TR
BB, B Ik 0 A% 32 22 Y BT K %2
TR BE AN K B RE I, A1, 3840 A IX (B VH L) A7
TE R B R Tl R KNGS X S — e R B O
TP I AR 4R s A5 e B AR AR AL RN
T 0 NS T DUR A5 A — R i
T Ak - B AR A e A DR R B TS Y
W R AR 34 UG VR B AP KRR B Ry =, S 4327
HHE TNAE N FHAE 74T AR KA B AT 1153
4 SR

) 22 G0 2 i LD ] A T K A B T K e
FE RN A SC B RTT , T YL 76 45 X i 326 2 R v A
MR TG EIEM . SMKIRAAR &5 KU b
FRZS (8], ) 1 BTE KW 75 G 5 15 e i AR U A
fift— 7 TR 3 0/ N T Y 3 K BE T, 25 5 3 R R b
FE F 5 7K U s gt o — O T A Bt By AR
H e B Ak U S A B A AR T R R R
2 2R U, TR) A A A S A5 i b e S A 2 )
DB IR T , B TS K A8 il FH A
2.5 RXigishkEHERSH

FRAE 2 (1) XISk 45 HE K 7 X 477K P
B SRR SR LLA R O], AR 48 K
i MHER R BT, Qe M 2. 58%10° m/d s HEAT
S AT K AR S R s O S S 3 A R E A Y
0. 98x10* m*/d; [l A - X I 28 il Ao ) e 4 GRS
) LA T A 32 Bk = 5 S A dE Y R KA
B 2R 20% , W] QM 0. 79%10° m¥/d ;157K Ak
TAS, EIHE MBI M 44, HHE B e T5 K R
31 0. 26x10° m¥/d, R AIAFEAE 0. 13x10° m¥d F
NG W R GE CR A — Rk 75 7K b BRI 5575 T
HE AT, Y5 7K i 0 3 ELHE K 2 Qpor M 0. 39%10°
m*/d. 3 KPR A R X5 K AR Ab
TR RS A& & TN 45% , i i ELHETS K & 5 TS
K= AR 15%

SR & R KRS R 2 58K, b & 7 IX
SR IR T 5 7K Ui b B R G 1 AP K (Q et
Qo) 15 LN 15%~73% , 511249 5. 79x10° m/d, k7K
IBRARAEHI S DR IX 3500 :B.C.GJ A& R
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Tab.6 Collection and treatment rate of sewage and

pollutants in each subarea of Shahe River basin %
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6 S R R AL S (RIS Y A T FR AbEEFE | cOD | NH-N| TP TN
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Sl 3A7375 45 B 3 a7
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Tab.5 Calculation results of W{:lter balz.mce 11: ea|3ch_l E 7 55 59 7 70
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QJ: ~
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