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Abstract; In view of the sediment pollution caused by sewage from surrounding factories,
enterprises and residents in Pipa Lake, Jiujiang, this study puts forward a comprehensive solution of
ecological dredging, black and odorous water elimination, and landscaping. Based on detection and
analysis of the sediment pollution characteristics, the depth and scope of dredging is determined
scientifically. Then the dredging methods and equipment are optimized to create landscape and dispose
sediment. Finally the project effect is comprehensively evaluated. The extraction toxicity of the dredged
bottom sludge after reduction and stabilization, meets the requirements of the Identification Standards for
Hazardous Wastes—Identification for Extraction Toxicity (GB 5085.3 —2007). The remaining water after

sludge dewatering meets the second level criteria in Integrated Wastewater Discharge Standard ( GB
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8978 —1996). The project alleviates the impact of construction drainage on the lake water quality. After

the construction of ecological dredging project, the lake water quality has been significantly improved.
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Tab. 1

Water quality monitoring data of Pipa Lake from

May to November,2017

Tab.2 Urban black and odorous water pollution grading standards and surface water environmental quality standards
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R iy v CoDn/ HR/ )58 % BE/ B/ AR
o (mg-L™") (mg- L") (mg- L") (mg-L™") | (mg-L7") cm HL ./ mV
sk k | B | 0.2~2.0 8.0~15 10~25 | -200~50
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Fig.2  Distribution of sampling points and location of sewage

outlet in the study area
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Fig.3 Catchment area of Pipa Lake
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Fig.4 Field survey of Pipa Lake
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Tab.3  Detection results of composition of sediment

N AN [E) 25 B & BT o EL 1L/ %
JRUALEE/ mm 1# S# 84 108 | 12# | 15# | 18# | 20# | 23% | o254
PR (0.2 ~2.0) 1.91 | 3.24 | 0.81 | 0.62 | 2.10 | 2.89 | 1.8 | 0.87 | 1.56 | 1.75
40Kz (0.02 ~0.2) 93.64 | 91.83 | 94.79 | 94.81 | 93.45 | 92.96 | 94.35 | 94.81 | 94.21 | 94.30
AR (0.002 ~0.02) 4.45 | 4.93 | 3.95 | 4.57 | 4.45 | 4.15 | 3.80 | 4.32 | 4.23 | 3.95
Fhiki( <0.002) 0 0 0.45 0 0 0 0 0 0 0
PR (ARSI AR FN) | 95.55 | 95.07 | 95.60 | 95.43 | 95.55 | 95.85 | 96.20 | 95.68 | 95.77 | 96.05
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RIS (TT508) , Horp, AR M4 A e 4

4R 4 (Continued )

B B 3 BRI R TR LR Z o AR RO e | akks (AR | SR | R
HLL B BRI, — BT, L R i "~ e ke (e ke
I 5 R £ R TR 5 A %, D A A L.
e R R L0 - SRR U L BE BRI I8 o1 ) R B e e P
NG R . BRI KFME R TREILE 17# 80. 67 17.37 5.41 2.36
4, — PRSI AR S 184 87.47 13.43 8.43 4.50
®4 BEHRESKENMERHSE 194 87.87 14.20 6.62 2.93
Tab.4 Water content and nutrient content in the sediment 20# 80.43 22.80 13.78 1.47
of Pipa Lake 21# 87.83 19.67 11.74 1.73
- 224# 85.37 16.40 10. 10 2.37
ke | EARE % | HHLBY % (g%ﬁ{] ) (g%fi{' ) 23# 89.37 14.63 8.22 1.15
24# 81.40 11.53 5.12 1.72
i 85.40 13.80 3.2 4.00 25# 84.43 15.63 7.51 1.50
2 86.83 | 13.67 | 5.56 4.45 264 86.60 | 1503 | 5.72 2.19
3# 86.13 15.47 4.23 2.25 N - s
s 25 17 12.50 622 2 26 %57Eﬁ€*$ﬂ§%ﬁﬁi—%ﬁﬁﬁﬁﬁ
54 20, 27 14.00 404 2 78 Tab.5 General descriptive statistics of water content and
64 8827 12.97 440 225 nutrient content in sediment
TH# 82.47 14.37 3.80 3.55 T H S | f/IME | FORME | BME | b
8# 80.93 15.70 4.29 3.28 IR % 16.20| 73.17 | 89.37 |83.89| 3.46
o 85.53 15.50 5.63 1.94 BT/ % 15.06| 7.74 | 22.80 |14.66| 2.13
104 83.37 14.50 5.43 7.73 2R/ (g-kg') |11.57) 2.21 | 13.78 | 6.07| 1.07
114 75.63 7.74 2.21 2.35 B/ (g-kg™') | 6.58] 1.15] 7.73 | 2.78) 1.70
124 82.67 12.33 4.77 1.27 S al g, EEWIREANIS R H, B8
134 81.33 10.83 3.7 2.32 WRJeE w6, —RIEHIA G T WK T,
*:6 REHMRREEEZESE
Tab.6 Heavy metal content in the sediment of Pipa Lake mg - kg™
Jert G il B i H K il
1# 535.67 83.63 726.33 2.16 56.40 2.51 44.77
2# 614.33 79.90 867.00 1.93 46.60 2.77 41.57
3# 630. 67 89.83 547.00 2.32 55.63 4.37 54.40
44 603. 67 73.10 828.00 1.83 42.90 3.25 40.70
S# 584.33 76.67 581.00 1.72 49.93 2.68 40.73
6# 641.33 70.23 630.00 1.64 44.57 5.90 39.47
T# 409. 67 83.40 392.67 1.80 57.03 2.40 45.60
8# 409. 67 83.33 441. 67 1.61 52.10 1.77 41.23
o# 672.67 91.77 637.00 2.05 55.67 3.23 58.17
10# 456.33 70.33 835.33 1.75 55.90 1.41 34.43
11# 289.00 50.47 209.00 0.83 34.97 1.15 42.27
12# 421.33 74.17 387.67 1.39 47.63 1.52 51.00
13# 451.00 64.30 436.33 1.34 40.90 2.59 46.27
14# 390.00 112.00 432.67 1.80 68.37 1.62 53.07
15# 279. 67 93.13 301.67 1.32 57.97 1.43 49.07
16# 165. 67 61.97 855.67 1.14 62.50 1.12 20. 30
17# 136.00 65.93 663.00 1.70 64.53 2.94 23.10
18# 322.33 104.37 593.67 0.99 72.70 4.08 25.97
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43R 6 (Continued ) mg - kg~
ek 5% il 23 i i K fif
194 342.67 105. 67 390. 67 1.09 61.03 1.38 33.87
20# 285.33 111.33 229.67 0.73 75.73 2.37 37.43
214 475.33 130.33 711.67 1.42 63. 87 2.15 49.03
224 339.67 107.33 646.33 1.32 61.40 1.53 33.33
23# 324.33 93.20 794.00 1.40 60. 60 1.34 28.70
244 233.33 73.93 739.33 1.25 57.03 0.76 21.97
254 304.33 113.67 1229.00 2.01 48.47 1.02 23.57
264 362.33 126. 67 1.039.00 1.89 64. 63 2.36 27.60
®7T ERREEZESE—MIEHERBSIT VU LA R IR bR ) 1 S (R
Tab.7  General descriptive statistics of heavy metal content 8) [4] VEIR R ES R SR vHE( 4
. . -1
in sediment me - ke RBEFERRE) (GB 15618—1995) 1) = G brifl, s |
DU L RUMI | SOV I RN | R T R R AL, DL, BT IX
536.67 | 136.00 | 672.67 |410.79 | 121.35 N
Zﬁ 79.86 | 50.47 | 130.33 | 88.10 | 11.01 IRTEASIE S AT
i . . . . . BT = 2 A s T 3
% 11020.00 |209.00 | 1229.00 |620.98 | 205.59 \ ﬁz%z"t Iﬁmﬁ\ @jﬁjﬁlﬁ HHEAE IR AL T £
i 1.59 0.73 2.32 1.56 0.39 j(%éf , ALI‘}EE B@E/EFJ&[@%VE%W&M‘Z%@CFHi ,
B 40.76 | 34.97 | 75.73 | 56.12| 6.85 (RIS, X B OB V5 K A B )i e b el pat 1k
R 5.14 0.76 5.90 2.29 1.35 JefEY (GB/T 23486—2009) , E B MK ESLE S
i 37.87 | 20.30 | 58.17 | 38.75| 6.80
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Tab.8 Standards for heavy metal content in soil mg - kg™
by e % il B 5 i K i
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Fig.5 Ecological dredging project plane of Pipa Lake
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Tab.9  Quantity of ecological dredging project of Pipa Lake
wrE | B HEAYm® | B/ em | TR/ m’
B0 119 600 | 40 ~110 71 400
L EATRS E2Rui 122 800 | 50 ~120 78 100
LA | 242400 | 40 ~120 | 149 500
JARHER | W&t | 80 000
3.2 FRAXRREFER

SR TR 24 B3 A T R 53 s T i 2
PRIEEEEWRIGIH IR G R . HATE NS
WA TR IE T I )7 U B T AR P Al . A
SR IA 23 BOH8 SUE AR, A 7K 08 FRHE S B A
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-, PR, e T A S RE R e e/ Rt ik

AT TA R Ve T8 I pLGR s MR e %
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FAAE L 4 m I EKFE SR BRI AE 0.4 ~
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FIE I A7 o
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Tab. 10 Ecological dredging construction machinery equipment
selection
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Fig.6  Flow chart of sediment treatment and disposal process
of Pipa Lake
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Tab. 11 Test results of leaching toxicity of sediment after
treatment mg - L~
(5 A ﬁﬁ%ﬁm}% Ei%"% @?”mt%@
Rlas R | /MR | SR (e
% N.D. 2 15
LRI N. D. 2.5 100
BECLLBEE) N.D. 6.4 100
W(LLESIT) | N.D. 1.2 1
B (RLEAYT) N.D. 4.2 5
RLLECKRIT) | N.D. 0.05 0.1
fitf (LA ) N. D. 1 5
e N.D.RRKH .
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ARG Y T oK, [UE S AR R T ey e
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ANEEE R,
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EE B AR AT I T AR B A K 8 I e el it A b Ak 34
T A R S R AR — AR B A AR A B — PR AL = A 1 R
TP, KA S A KRS & TIRIed 5 3Ly
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AL o B 25 AR K A RN HE K R Y
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SEIRES G Al R B BRI 25 5 A R 7 o TE R iV
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P ROREE N 5 ELEE, okl 25 FIE A 7EIR
BRI AT ZEE SN, TUIE 53 B 5 TR BER A R A
FRK ik B 5 8 o KR BT o TR U R A 4
BN AR AR 35 )1z STV T Re 4 SR A
TN (PAM) R4 AL (PAC) ™,

ZERI AR T AR A A 7K K B AT LA 2 €5 7K 25
B HERE) (GB 8978—1996 ) 1) — 4 i i (COD <
150 mg/L,NH, — N<<25 mg/L.,SS<200 mg/L) , /K
FEIT RARIKAANE DL, Xt 32 AR 7K A AR 25 3R 85 5 e e 3
FREEBAR
4 AXFRIRLRSH

EEE AR NG TAR T 2018 4F 4 H JF IR S5,
Jits T A DX 3% 8 BORE 4 7K ARSI, 46 A AL 455 32
WIS Vi R, 2 R AR T Ao T IX 15 6 4>
R 57, JLrf 34 S# T0#FE S AL T AU, 17# 234,
2441 AL TR o X HL A B AR A i AR S 6
AR AL 2017 4F 5 H—2020 4 1 H By /K A2 1k
0L, aniEl 7 iR, AR SCH T (2018 4F 3 HZ
) L6 A H I A5 A7 B 8 7K 38 BH Ol 143 ~ 26 em
(BME21.5 cm) , Z A&~ 13.9 ~58.5 mg/L(¥H{E
29.2 mg/L) , TEfRE N 4.5 ~8. 1 mg/L(HH 5.9
mg/L) , S A ik S5 A7 54 ~ 120 mV (¥ {H 77
mV) . JHIR TR T )5 (2018 4F 8 H—2019 4F 10
) KBV EE R 18 ~41.3 em(B{H 27. 8 em) i
fR4E 5.8 ~10.2 mg/L(¥{H 7.6 mg/L) , AN
2.8 ~10.5 mg/L((H 5.4 me/L) , EALIE JEHL {7 Ky
85 ~180 mV (¥J{H 112 mV) . XF TFEjifi T 77 . J5 i
AR AT AT i ok A A U TR, EEE WK o I
Fto 2019 4 10 58I 7 A-HEVS B X I
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