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Abstract: In view of the problem of black and odorous water in Pipa Lake of Jiujiang due to
long-term pollution, a set of method system suitable for the abatement control of exogenous pollutants in
Pipa Lake was proposed based on Digital Water urban drainage pipe network simulation system. The
research process includes: | . Sorting out the drainage system and outlet properties of the study area; 1II .
Calculating the production of discharge and non-point source pollutant load; Ill . Analyzing and calculating
water environmental capacity according to water quality objectives and ecological background; IV. Putting
forward pollutant reduction standards for the study area in combination with the water environment control
objectives; V . Developing pollutant abatement control programs; VI . Analyzing the accessibility of

remediation program target. Results show that through implementation of abatement control projects such
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as sewage interception project, water purification station project, ecological dredging project, replenishing

and living water ecological restoration and landscape project, the water quality of Pipa Lake improved

significantly, the total amount of pollutant discharge for the whole year could reach the level IV
requirements of surface water. The reduction rates of COD, BODs, NH,-N, TN and TP were 79%, 85%,
96%, 95%, and 91%, respectively, which achieved the expected goals.
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Fig.1 Distribution of exogenous pollution
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Tab.1 Basic situation of sewage outlets of Pipa
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Fig.2 Pollution abatement control technology roadmap
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Fig.3 Technical route of topology relation construction
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Tab.2 Modification of topology relation of pipe
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Fig.4 Drainage pipeline catchment area division process
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Tab.3 Values of production—sink—flow parameters

network system A~
e R EIRR of different land types
S T 3 Tiﬂﬁ?@ﬁﬂ i S | HBE | s | Hih
RiFEKKETRE | 0014 | 0012 | 0.013 | 0.012
HAd B 12 KX & T REL 0.015 | 0.013 | 0.250 | 0.015
HH A 45 FEKKEERmm | 15 | 15 1 |
AR Bk 21 KX 1 25 it /mm 2 2 3 2
F7KIF JE B RIAABH/ (m-s") | 20 45 80 40
AL RAABHE (s 2 3 6 2
F4 AELTHMRTEMERSHSEE
Tab.4 Reference values of accumulative parameters of surface pollutants in different lands
i TH IR 23 Hipt
o R EBRE PERARR| ok B | BN AER | SR RBRE PR RN | SRR | 2R
(kg+hm™) iy [al/d (kg+hm™) Ff[a/d (kg-hm™) []/d (kg-hm™) | ZFRWFE/d
COD 270 10 140 10 60 10 110 10
BOD; 170 10 80 10 40 10 70 10
NH,-N 4 10 2.5 10 6 10 10
TN 6 10 4 10 10 10 10
TP 0.2 10 0.2 10 0.6 10 0.4 10
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Tab.5 Background environmental capacity and influent environmental capacity of the lake body

e i IV 2K i/ N7 AWK AR WX RIS | 15 Y R i (3% H FRK 5t

YE%TE*ZE -1 »3 L A=) 3 = R 3 =
(mg-L™") Zim/kg A kg Zim kg 5%711)/kg W kg

CoD 30 23 670 315 330 339 000 16 950 355950
BOD, 6 4734 63 066 67 800 3390 71 190

NH,-N 1.5 1183.5 15 766.5 16 950 847.5 17797.5

TN 1.5 11835 15 766.5 16 950 847.5 17 797.5
TP 0.1 78.9 1051 1130 56.5 1186.5
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Tab.6 Amount of lake water discharged from municipal pipe network

Hev5 O 1# 24 34 A4 S# 6# TH# it
G/ (m?h™) 14.37 1.04 54.64 152.3 113.07 3.80 25.17 364.39
AR A E T /m® 125 894 9073 478 671 1334 148 990 506 33266 220 502 3192 060
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Tab.7 Current pollution load and reduction rate in

the study area

oo PORTER T | S ) | B | TR
15 QL F8 b 2
faf kg kg kg /%
COD 628 367.13 | 355950 | 272417.13 | 43.35
BOD, 227 592.11 71 190 156 402.11 | 68.72
NH,-N 4973734 | 17797.5 31939.84 | 64.22
TN 86936.96 | 17797.5 69 139.46 | 79.53
TP 3366.18 1186.5 2179.68 | 64.75
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Fig.5 Schematic diagram of sewage interception project
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Tab.8 Specification parameters of storage tank
_ | DKmE | R | BRI
PHEM | SR 1 . W2 /m’
- Bkn® | B¥ | B/ "
Y1 1#.7# 33 0.45 9900 | 10000
Y2 24 3# .44 4.5 045 | 12150 | 13000
Y3 S# 2.6 0.40 6 240 6 500
Y4 6# 0.9 0.60 3240 3500
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Fig.6 Ecological dredging project plan and flow chart of
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W SRR e R AL B E R R R SE R Y
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1o 1. 5x10° m?/d , B & AR 1 E K 3 29 90x10" m®,
oK A 60 d, T5 EE X X R AN KA S B R T
P o A TR — T T R K R it ] 45 5 | B T
B 3T PR 3 T KR O A K Bl ) 2R A B R OK
oS YT A AL R AR PR R A K AR TS
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JOT 5 FE AR B S AR Xk 15 8 6 3 /K R A 4 -
JRAMLK BT R G, 73S s i S A Bl
SR TR A 0t i 2 il e 2 A K A T L
FAVEE — N S PR E BB 1000 m*/d, LUK X
T DX b AR DX R 5 15 e O s FE AR A 1 K
R A RE R T2 HULRE 2 500 m?/d , 76 5 ] 115 2
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PL“E) HB PR SR s E S K B T o S KR
FOAGIX A2 2S00 X KR PR DX = AN TR IX, A
WA AT 38 B — A B A RN S — R A 3k
TRREF M A Bl . Horp, B -ZBEFF AL X, DR EE
BT S0, L TR AR AL B G 5K
BT AR LA, b 4. 5 hm? 5 8 —AE SR s X, FH DA
MW FERRE A7 TR XPE M, 7 b 12. 6 hm®, 2R H]
K-V KT, FH A BEOK R A o K R ) A
IRV HIKUTVE M AMEZK A 20 124 2. 2 hm?, EK
Y 1L 7x10° m/d 5 PR -V IR AR R X, D) fig 2 SO AR
PR A FAIFGE DAL, f7 32 hm
4.3 BFRALEES
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Tab.9 Comparison of pollutant discharge before and after construction kg-a™
P E WS Y1 Y2 Y3 Y4 Y1 "
HEv5 1# 21 3# 44 54 64 TH# &
COD | 100 637.00 | 347 103.70 | 51 322.43 | 76 601.21 | 33 619.70 | 757.15 | 18 325.93 | 628 367.13
BOD, | 35119.12 | 126 254.00 | 18 889.09 | 28 397.46 | 12 002.55 | 264.08 | 6 665.89 |227592.13
PR AR NH,-N | 6537.40 | 135843 | 1195.30 | 36451.18 | 1650.83 | 240.81 | 2303.40 | 49 737.35
TN | 10043.73 | 1789.86 | 4309.26 | 60282.19 | 5143.50 | 343.49 | 5024.95 | 86936.98
TP 700.06 52.12 756.17 | 1151.13 307.92 14.77 384.01 3366.18
COD | 7386.76 |106803.81 | 7410.96 | 3929.64 | 1479.27 | 141.66 | 552893 | 132681.03
BOD, | 2219.53 | 26525.95 | 1915.35 | 1246.65 | 426.09 37.39 | 1501.82 | 33872.79
TAEEEHEE | NH-N | 412.51 49.99 61.80 | 1031.57 44.41 34.53 286.77 1921.58
TN 824.59 179.52 34043 | 187478 | 229.40 65.19 | 107584 | 4589.76
TP 62.73 29.60 74.56 60.89 6.31 0.69 53.76 288.54
COD | 1133043 | 816.56 |43080.43|120073.32| 89 145.51 [2993.95| 19 845.15 | 287 285.35
IV 2ok i ety | BODs | 226609 163.31 | 8616.09 | 24 014.66 | 17829.10 | 598.79 | 3969.03 | 57 457.07
- NH,-N | 566.52 40.83 2154.02 | 6003.67 | 445728 | 149.70 | 99226 | 14364.28
TN 566.52 40.83 2154.02 | 6003.67 | 445728 | 149.70 | 99226 | 14364.28
TP 37.77 272 143.60 400.24 297.15 9.98 66.15 957.61
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i #9315 1. COD .BOD, ,NH,—~N TN I TP
B I BR 3 590H 9% . 85% . 96% \95% 11 91% , ik 5]
ToUBTEI . H A

TR %5 COD,BOD, NH,~N TN I TP f.1%
15 YL AR AT B HE R AR TF B AROK IS Y HE
WOECHE, 22 (H 4 WA 154 604,32, 23 584.28 .
12 442.7.9 774. 52 F1669. 07 kg/a, 2 A5 X 75 Y2
i b HE e R A 2 b IV K HECEL KI5 e g
Hl R A, T LS B HARZEKR o H 2885 1Y 5
T A5 L 1#HETS TTE) TN TP 7#HETS 1 A9 TN H H
H AR 7K 5ok 7 HE i, J RAE T 1 2880 7#HETS H
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