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Abstract: In view of the current situation of black and odorous water of Niuwanjing River in
Kunshan, the treatment and ecological restoration was carried out with the overall treatment idea of source
control and sewage interception, ecological dredging, ecological restoration, landscape construction and
intelligent management by comprehensive application of physical, chemical, bio-ecological, hydraulic
dynamics and other advantages technologies. After half a year’ s operation, the water body is no longer
black and odorous, and all water quality indexes have reached level V criteria of Environmental Quality
Standards for Surface Water(GB 3838-2002), which ensures the restoration of ecological landscape
system, constructs a new landscape of Niuwanjing River with “clear water and beautiful scenery” and

realizes the good cycle of water ecosystem.
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Fig.1 Location of Niuwanjing River
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Tab.l Water quality indexes of Niuwanjing River

before treatment

i T B B VT [ R VB | B e V| AR R (bR V
‘ WRRBNF R B R B MR IRBE | RARiE | 8K
B /em | 12 14 20 28 10~25
pas =yl
0.68 | 092 | 083 | 075 | 02~2| 2
(mg-L™")
Afbid i 200~
) -152 | -127 | -83 -51
FL A7 /mV 50
E~E W,
83 |16.11| 523 | 4.15 8~15 | 2.0
(mg-L™")
pH 63 | 78 | 74 6.9 6~9
CcoD/
85.46 | 76.54 | 78.49 | 69.12 40
(mg-L™")
B
21.78 | 19.36 | 10.71 | 8.46 2.0
(mg-L™")
=y
25 | 1.81 | 144 | 132 0.4
(mg-L™")

2 BEBAKREEKRER
A R S A IR H S A BB A EE E An
R PR AT T BRI AR TS TS KA Tk K
FEHEATER IS, S5 5B, MEE B KT,
T e 1 P B 3 e UL T I S K
FR4k R T IIRCR iR 2B K R B K V 2
PRifE

FR AT 18 B K HL A PR E b, 2R T 3T AE h B
SRR OIS . Gl EEETE P
TG G il TR A S, BRI T8 B S G TR
QA BHWR . W AESEW, HBENETG Y, 454
FERMCR IR THAGE A ae . QESBE ., Ei
THEKAEAES R, AR K KSR E -
WLE T o SR SO E TR, B s
W SN L, e AR EE . OF RS, FIH
R W R A A T B i TR RS S
W3z 17 B0 R

=N
BN

134 -



www. cnww 1985. com

KR, RN T E R L MELE S A S A

%384 %84

3 IA&I
3.1 wWR&EITIE

AR PN A 25 2875 K EHECT 754, JRl i
DX R ¥ 4 T AN DS, RN K RS K A TR 4 ™, HL
J A W I KA T AR AGE , B IR E . B
X A T A K A B BUIR B, BRUIR V5 /K L HE 0 4Btk A T
A s, 254 B AH SRR B (= A HEK 3
TG ) (GB 50014—2006, 2016 4F i) , ifi & #% i £
BN 2. 0. AT rg JL VR BB S 103 i iR
T 14 el 18 5 251 B E DN400~DN600 5
K E 4 565 m (47 B DN60O VR #E + 4 315. 8 m,
DN400 JR #E 145 249. 2 m) , Hr # DN400~DN600 i5
KFHE1489.3 me KB IEHL KB ATSKE M, 15
KA 8 R HDPE 808 . R A mT X ) 1] 2k
A7 A , 38 AT 9 Y I T v A A ) A AT I ) Y
KD R TR K AT K R TR
T Ak N T AR ) e oy T A b ARV R
IKAVE 2. 50 m, 20 4F— i /K 037 3. 10 m, 0] 3 H 1A =5
L 4.0 m, #7585 M8 I KH 060 T kK A7 LA
AR R RKARE T IRAR AT N
ZE TR TG A KT 15 K AL B B RE I I8 00 B PR
T
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B T2 VS T AT AN SE A KA DA S S AR A
ST, % SR A T K ) S R T
3, ST IR DX SR FH PR R B K, P 3 v e KA
PRI 3K Fe T, ol HOE K R, R YR A i U
KRB HER X, e o B R R S is . TR
T8 I 30 43 T MR Al S o] DR T e AR M R AR R B R
TR SR R R, INTE A AR ZR Ak, AR
BRI RS G o AR I BRI R T T
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£/ SN Yt e @ LR/ 31| (11 3 W B 1= k5 S ERA TS
A TH VAL P 22 258 J LA 5 107 L R AR T TR
FEIR 0. 1 mm, 7EI BR 2K e i [F BORAIE T 2 S
PRI, O B e b i R S U E W OB SR
AT I B P ) k5 g o SR R 8 AT R
oy B RS, 120 R FH I 5 Ak 22 5k — ) 1 v s DL UE
T2 A N /b1 52 G ZREE R A ek PE R # L Al
VAR B A% 2R, P30 o v 45000 0 S B /K

O3 H N YE PR MK K AL TR (IR YR 3K
KA LY R, T A8 3 i, 28 15 A B AR 2
20% , H = A= it e e i et AL B, o] T 5ol
TR, P29 8% 2 A 1) T AR AR .
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R FRAE 7K AR A ) A B AR B FLAE 0 | W IR S 23 I
B I B JEC U , HL T T R RCATI AR BB T R A
NAFEGYY), A5 & = kis g, RiE—B TRE
5, 3 3G B AL 2E 25 ), LA S iR AR 2 DL B v
BRSO R A= 2 R0 X T T G R A T ek
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ke S KA AR S RGBS TR AR
A A AR S E B iRE T HE AR ZE
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S R0 N 50 LK 9 H RS B I 3520 1k T 7E
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Fig.2 Split brick produced with different silt content(30%,
40%,80%)

b. 40% c. 80%
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Tab.2 Properties of split brick produced with different

silt content

e /% AR RE
5., W | P | B | | WROK PR
AL -
K| FEEL| KFI% | (g-cm™)| F/% |E/MPa
1 130]65] 5 |112] 225 | 1.69 | 223 | 103
2 140 | 55| 5 |106]| 237 | 163 [235]| 97
3150 |45] 5 | 94| 254 | 157 |[241| 89
4 60 |35] 5 | 80| 269 | 149 |253| 7.8
518 | 15| 5| 65| 281 | 140 [265]| 72
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3.3.1 HEBWFIK

A VS A ] S A T, T DAV T R VR R v AR
T )R 2 A VS R A RV B KT B
VL s A R B A B HE D2 5 e i R e EE L UK
F 2% , D20 B AR A L A VR A
B R LR MR B A TR IR, H U R A (A
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T 2 A2, A8 Al K 5 1 ) Ao £ T o 5K U2 5 Tl 3
Fp e A A R 30~50 m, BN EE R AR R 20 m?,
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[ 7E VR 5 o B L DUAR A9 3 080 J5 1
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A T AT AE 22 A TR KHE 1, W0 AR R 75 e
X AT 38 7K R M A, R EE SAR 5 K L RUTR X JES
e s, $& moKBUE S RGN A Z R0 fE W
AKHE 1 A 5 B K AE AR G 24 (WLIEL3) , TR R
A A K, JE R R R A AT K, TR R
1~5 m A g HEAKAE D FRAE AT | BEIT 30 2~5 m &b Ry 770t
TP RAE S BRI 7~10 m 4b R T0K Al By b AR 4
HApr W0 1~2 m HKEEAE 0.7 m DL B4 R

0. 8~1.5 m [ e i FR S R R BN X, 27K 8K
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Fig.3 Design of aquatic plant restoration zone
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P I6 PSR RLAE A e ROR . AR KRR R H
TN 2 W A SAUIR T 2 mg/L 38 ER IR S
Ao PEPEF AT IR AN 5 I g PR SR < T
T W 3 % 4 2% 5T RS AR AR A 1 65 5 ) eI
FUBEAHL (18 kW), (2 T3 AR A 3l 5 1 ] 4 e Al
B 6 17 RIEH SN 2 kW), 3 5 4 ] Rl K
VA AU s TS YR X IR AR B A,
I XML T AL I U, IR X R 24 650 m,
FEAER 0. 10~0. 25 kg/(m’+h) , HAR SRR AR ]
TEAS [+ DXl S5 S B B0 A 7 8 B

VoK AR TR — 2R R T DAk A, 8 Tl
KB, 4 e AEL ) B I 8, ST AR K AR Bl i it
FEEY, KRB AR R W
KA B 1 kg KRN 200 LK IEAT i BE,
IR BRI AK A, 4 IR — U, 2k 2~3
UK, () C 25 B R A i s iz p IR e AN Bl A
Wy 7R e B % ) o3 A R — LA AR5 G DR
MR MAC MV A 0 B 5 ol T B/ NI LB FR R,
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b o2 e B S e 1k A A Y- 5 UG g, (S TRT
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Fig.4 Smart river construction and operation and

maintenance process
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Tab.3 Water quality indexes of Niuwanjing River

after treatment

TH BRI [T I R T Bl VT e P S Ml e V 2K
i . . , , o o
MR B W R B S B | MR B | IRBRUE| FKARUE
BHWHE/em| 32 34 31 35 10~25
ey i
3.8 4.2 4.6 5.1 0.2~2 2
(mg-L™")
Abid g -200~
. 61 68 75 78
H1 V7 /mV 50
AR
1.77 1.53 | 1.56 1.38 8~15 2.0
(mg-L™")
pH 6.9 7.6 7.2 7.1 6~9
COD/
38.64 | 36.77 | 29.45 | 30.63 40
(mg-L7™")
A
1.95 1.84 | 1.78 1.51 2.0
(mg-L™")
N
0.34 | 031 | 0.28 0.26 0.4
(mg-L™")

12 TRET 2017 4R il 20 2R AR M is 17, KA
B bR B KUK 8 bRk B 2Rk V 28
FRifE o I A SEEE B A TE B, KK B ¥R 12 4
W .
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Fig.5 Effect comparison of Niuwanjing River before and

b. #iR A

after treatment
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