%34 %5 %94 o 2 K HE K Vol. 34 No.9
2018 %5 A CHINA WATER & WASTEWATER May 2018

KIEEHE T2 605 H0S LU EA

> B%%le,z’ —%ii‘?l, ﬂ ;13, %__‘\ ’%4’ ﬁ(#;_/%_lz, .7%—‘,1}?7\%]’2
(L. PEHFRESKEARLTC RTERRASARELEEE, L7 100085; 2. ¥ H
HErRKF FREFEFE, % 100049; 3. PEAAXKRTHARLE, Lx 100048; 4. |
XF FRIBREIHERBRI, & KI| 518060)

2l
|
NG

1)

i E: S RBAESRT AR PRI aFA(LID) & LGF 5w A, 1248 5 &2
B EALL E AT, A, AP T RKILE A TR, 5T T R R LB AR
WA TSRS KRR TEFIE, T 5 R TGk iTaib, &REAN, I e A
L BAPHI B W F AR AL A AR T ) A (478.7 £14.57) ((261.74 £37.79) . (76.18 =
17.22) (31.83 £9.44) o/m’, ¥ FH TR TH[ (17.71 £2.81) g/m’ ], B &3 T H-H g 1 R
B IAFAE (149 ~1 000 pm) 4 F; B8 TH-BE B FTHELELSTHIKTARLY
W 2 E2BFEAMTHETRELT, §HIUMR KA TR B AN A LR ALY
B ARBY O TR EBEZAH 120 m, A TEXRATERFEAKRE ELEREN ST A
oL 6 TR T ERFEAKG G RERZRTFHKE(EMC) 29 4 Rk T %69 2.8
fE, AT EREZR BT ESREBRRT AL LID P 3277 FEHHaE,

X RAKLE; wIBWITFTE;, wmERAY; €L2E; BRABR; Hiiik

RESRS. TU992  TEFRINAD: ¢ XE4HS: 1000 —4602(2018)09 —0128 - 06

Site Pollution Characteristics during Construction of Rain Garden
GONG Man-li'"*, MA Yu-kun', ZHAO Jiang’, SHE Nian*, ZHAO Hong-tao'”,
LI Xu-yong'

(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco — Environmental
Sciences, Chinese Academy of Sciences, Beijing 100085, China; 2. College of Resources and
Environment, University of Chinese Academy of Sciences, Beijing 100049, China; 3. China Eco-
city Academy, Beijing 100048 , China; 4. Ecological Technology Institute of Construction Engineering ,
Shenhen University, Shenzhen 518060, China)

Abstract: Currently, the low impact development (LID) construction site pollution during sponge
cities construction in China is widespread, but it does not arouse enough attention and correct understand-
ing. So, taking rain garden construction in Zhenjiang as an example, static spatial distribution character-
istics and dynamic runoff pollution characteristics of road-deposited sediment ( RDS) during different con-
struction stages were analyzed and compared with the sites without construction. The results showed that

the RDS mass per unit area during excavation, gravel filling, soil filling and planting stage were (478.7
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+14.57) g/m”, (261.74 £37.79) g/m*, (76.18 £17.22) g/m’, and (31.83 £9.44) g/m’, re-
spectively, which were all higher than the sites without LID construction [ (17.71 £2.81) ¢/m’], and
RDS at each construction stage was dominated by coarse particle size (149 =1 000 pm). The heavy met-
als contents of RDS in construction sites were significantly lower than that of the sites without construc-
tion, but the heavy metal pollution load was higher than that of the sites without construction, and the or-
der from high to low was excavation stage > gravel filling stage > soil filling stage > planting stage. With
the increase distances from the construction site, the mass of RDS per unit area gradually reduced. The
diffusion and migration distance of RDS around the construction site was approximately 120 m. The total
suspended solid and heavy metal concentration of the construction road runoff were higher than that of the
road without construction, and the event mean concentration (EMC) of total suspended solids of the con-
struction road was about 2. 8 times of that of the road without construction. According to the analysis re-

sults, the pollution control measures of LID site runoff in sponge city construction in China were put for-
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ward.
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Fig. 1 Particle size distribution of RDS at different
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on heavy metals content and load in RDS

2.4 MBIRERMRTAUDPOEUNE

N T 25 5T KA B e T3 Sl 0] 18 B AR TR
ARSI L, 45 2 A1 R 7 A8 el it /1N X 1 i
AE I - 7 I AR TR T T a1 A
6 I RO R DR AT 1 W e i . S5 AR R
W, 0B BASE T i A e K AT ) B A B
Jit T 7 A 30 ) S 0 A, JFL A 5t T A Y
ST S P A o oty Sl s Y R K AE e e T
s Sl S DR AR SN OB VR AL 7 L K AR AAVD
A0 19.73 19,53 18. 50 ,12. 10 3. 26 #12. 86
g/m’ , Ji— W AR X T — M 00 A5 1 A AV 2
AR 1.01% .5.29% 34.59% .73. 00% ,12. 24% ;
A2 AT f 6 A I A P 3t 2R A T AR A 7
Wk 35.48 21.72.18.03 .16.50 3.7 f13.5 g/m’,
J = M 0 5 X T — B0 1 R AR 23 5
38.78% \24.02% ,9.29% .79.48% .5.40% , W] W,
TERF Bt T 353 90 ~ 120 m 35 Fl Bh 3T, M DU
LA TR TR AR R B R, KT 120 m 9 L
R DU AL B CR Z i TR . i T
3T T % ) e DR ) T B T R s
T B 2 TE I A A A 7 3 B8, 4 T
T YIS L 55 ) e T 37 4t B AT — R Y TR A 9
P, DA RO N MR AR I TS AR
3 ik
3.1 WKIEE T FERERT LRI

FRIZK A el S Bt 38 1 483 i 1) 2R AR
Py B, MR DU 1 6 5 T e e K
IR e o BB M A U — S A KAAR DA T X 3k T
KRS A T A S o RS2 W K A e i T
PRI 3% S R S22 W 4 B 00 T B, SR B P T A R K AR
HHAHE P A B TR [ R S R 5 e, 4R L
B3, mI AR th, it T8 % A 1 A2 0L P B [ 1
AR L TR T B, it T AR I B
[ R ) EMC (E 29 0 A0 TE B 2. 8 fif. B
] A 5 o I 3 24 A T S A A, 0 AR T T e
JUEE, BEE AR T I A A, R T IR A R B
TR R N B, TR OB TRE . 15
i R — N IR B s e, R BIARZ IR
ARSI o i T AR T T B AR O Sk T A 5
FFAE W 5 2 50 4 DR PR ] BE b R DURR ) SR I B
FERURLYPRIAR 73 AT AN R] o e 8 [ AR 5 3 ORI
TR A a3 K W& 3(b) T, i T

- 131 -



%34%K FHom

toOE 4 K HE K

www. watergasheat. com

B R TR VR O T 4R 7 i (% Cr 40 BB o5 TR
M TEH . AU EY, B TR [ TR
BHRSE FE T 1 A B KA 4 Tl %5 o e T4
I HUAE B2 P RHE i A0 L 2l i BN T T % 4
JE R . AN, Ph R Zn B2 e B I T A
&8, X5/ N FERETE R P Rl Zn BT RE A
S BTTAE R A 1 070 mm AR KH S
A IO HE AT, T A DX R AV R Y
VA 245 0TI AV E o R A o A2 A K AR B 975 34
7 75 | L B B R AE B AR

= Jifii T 18 4% TSS

- A Jifi T 18 7% TSS

-— Jiti T-3E % EMC
- Kt T3 EMC

5 10 15 20 25 30 35 40 45 50 55
t/min

a. BRI

100F g it T3
o~ B A T3 B
= 80
=]
&0
E 60
1
® 40
ey
&
i 20

0

Cu Cr Ni Pb Zn
b. T&)E

B3 MIERSKREIEXRERPEEZEANESREN
BRELR
Fig.3 Total suspended solids and heavy metal concentrations
in different roads

3.2 F/KEEETHMZRT REHEE

TN 3 S0 T G o B 1495 G B 7 A S BT 4
SO0 oS Y S PR o %) R KA el it T i
FERIAR LTS AR ARSI AnT

@©  FFZEB B, B B R YT Y R R
2 AR oo RIS £ K, sttt DRCBTT VA 1 Tl A < I I
HFRFE T3 o5 AR B, AN A% R 37 3t B A A
W, 5 RMIRR L3 s o /N B (42 4 A, R A
bR S 5 it T 4 AR SR BT 4 K B A
FVRIIZ A BT 2 28 A6 1 Tt il /0 L S TR R 1
PEAEARFN 2= UAE RS 4 A4 95 T s 4 T2 By

Bt T R] Bl A A TS G XU o

Q@ HHBYE. BLRY Bi R VTR Y B
2 ARU PR XU 3K, L By e R U T < s R A
I A 2 18 B B A T )G U s PR T IX
ST 37 M DA sk S AN A B AT S

@ HEBE., W BHmERIRY BRER
/b AR IR RS 35 /0, R T Vi e it an T < 1
P AR LU 4R ik bl 5 e TR
) ) DX sy 7 25 LID 52 ik o

@ FhAEBY B, SERY B R VIR Y B R
b ARV PR RS DS, BB VR A AN - R Rk
PR B7 5 DU AR A T IR ; AiB SRR, 2
o S A /K A el 36 2 55 2 1 AR T 0 D
FEAH AL DAY OO0 , 0 o 5 o A o 110 3 T 7 5 )2
KAFAG A R o

25 b, st sk AR 0 HOE T2 B Be i 3t
Bl A 5 L, O it TS b ] ] — e
FEL A A8 B 5 3 A, s X it T S o 1 3 B b R TR
Vi g i) W I 5 VAN 20T, B A A 45 51 B AR G
BRI M ZRUTAR P 15 e 4], D052 el st 3k i 5 =
Jo i, BEARAR R TS Y RS o BeAh, & B2 HEE T A
ST TR LR IR T A TR T A DG R o P b e
BE 2T AR, B AnTE TR K B 1 A ZE
T FFAZEEIE B LA AR il iy XU, 5 2= S A A8
108 Fsf AL 4 LA B8 12 AL 1 005 238, SR — T T AT
DI R AT e A28 7 G XU, g — 5 T AT A S
AR T A BT IR o
4 i

©  FZKFEE e A Rt T B Bt 137 1 & il b
FEUURY) By 547 TR AR o o 25 S I, RSB /MR TR
h TFIE B B AR B B I B BRI E B B, 43 5]
F(478.7 £14.57) . (261.74 £37.79) . (76.18 *
17.22) (31.83 +9.44) o/m’, ¥ T K T35
[(17.71 £2.81) g/m* ], FFEEB Bt T LA R ik
MR I, 1 i R DT R AR EOK , BT I
FHZ G BTG G B

@ 7K AR AN [F] i T B B i) b 2 OB A LR
HifE (149 ~1 000 wm) k3, FHHZ 5P B B 250 ~
450 pum Rz A0 PN ) R TTAR ) o o B AR K, T
H BB 149 ~ 250 m RLAR {0 ] A ) 1R TR
i o K, X 32 5 TR AR B st i Ykt
1 5 A N D S AT B R TR A G

- 132 -



o
i

www. watergasheat. com

), KL E A AR 9 /T AT R

34K FHoMm

@ FRZKAERE it TR B B4 R e BRI
TR T, (5 15 Qe G fr 2 i T R L5
Mo, o R BN/ - T2 B Be T RD B B 3 A By
Be FPAE BB

@ TR AL T AR i e R B
T e T M O ) M 0 e, HC B 5t T 3 B
S (RN 2 i . MR IR T
JA B BT A R RS 2974 120 m,

& 7K AL e e 38 B A P A U B9 e ik
JEE W 8 g Rt T e B, i T AR U PR R [
PR EMC {EZ A T B9 2.8 5.

S 30k
[ 1] Gulbaz S, Kazezyilmaz-Alhan C M. Hydrological model

of LID with rainfall-watershed-bioretention system[ ] ].
Water Resour Manage,2017,31(6) :1931 — 1946.
BT R TR A SO R TS G
MRAR R[], 7Rk, 2012,32(24) : 8001 -
8007.

Zhao Hongtao,Li Xuyong, Yin Chengqing. Research pro-

(2]

gress on the relationship of pollutants between road-de-
posited sediments and its washoff [ J ]. Acta Ecologica
Sinica,2012,32(24) :8001 — 8007 (in Chinese) .
WD, A0, 2R AT, 2. HP DT AR TS e il
PR R[] P E 45K HEK,2008,24(22) .
25 -29.

Pan Guoqing,Che Wu,Li Junqi,et al. Urban runoff pol-

[3]

lution control quantity and its design rainfall in China
[J]. China Water & Wastewater,2008 ,24(22) :25 —29
(in Chinese).
[4] Al A S,Bonhomme C,Dubois P,et al. Investigation of
the wash-off process using an innovative portable rainfall
simulator allowing continuous monitoring of flow and tur-
bidity at the urban surface outlet[ J]. Sci Total Environ,
2017,609:17 -26.
Sutherland R A. Lead in grain size fractions of road-de-
posited sediment[ J |. Environ Pollut,2003,121(2) ;229
-237.
AR S BSATh SCHEE A T H T R LR X S
RS R R S R TS g s [ )], I RE
2#4,2017,37(2) ;729 - 736.
Zou Changliang, Zhao Quansheng, Xie Wenxia, et al.

[5]

[6]

Effects of depositional height on the distribution and
heavy metal content of urban dust[ J]. Acta Scientiae
Circumstantiae ,2017,37(2) ;729 - 736 (in Chinese).

(71 ZAb N2, W1, 2. PLPH TN AR TS A M 4k

(8]

(9]

[10]

[11]

BWORAELT]. A= 35224%38,2014,33(5) 11327 - 1336.

Li Chunlin, Liu Miao, Hu Yuanman, et al. Characteris-
tics of pollutants in urban rainfall runoff in Shenyang City
[J]. Chinese Journal of Ecology,2014,33(5) ;1327 -
1336 (in Chinese).

Ma Y K, Gong M L,Zhao H T,et al. Influence of low
impact development construction on pollutant process of
road-deposited sediments and associated heavy metals
[J]. Sci Total Environ,2017,613/614.1130 — 1139.
Al X BT , 220, 5. SRR iR A vh
EIRAEASTL NI AP TR AL ] BREERL A, 2012,
33(3) :810 - 816.

He Xiaoyan, Zhao Hongtao, Li Xuyong, e al. Migration
and transformation of heavy metals in street dusts with
different particle sizes during urban runoff[ J ]. Environ-
mental Science,2012,33(3) :810 —816(in Chinese).
Rl 01 BUEAR. BUTIRTE MR P E 4R
TSR AT )], PRBERES:,2007,28(7) 11584 —
1589.

Zhu Wei, Bian Bo,Ruan Aidong. Analysis of sources of
heavy metal contamination in road-deposited sediment
from Zhenjiang [ J |. Environmental Science, 2007, 28
(7) :1584 - 1589 (in Chinese).

ZRIEEIHE A0 IR T A ORI T I 0 A A K
FoEm R R[], A B2 E4,2014,23(11) .
1852 - 1860.

Li Haiyan, Shi Anbang. Distribution characteristics and
their influencing factors of heavy metals in urban road
sediments [ J ].

2014,23(11) ;1852 - 1860 (in Chinese).

Ecology and Environmental Sciences,

- 133 -

BN E2A(1993 - ), @, ZFdhKE, WHE
BRI, BEWESR A, WEFE TN

Sl T TS e

E — mail: gongmanli_imu@ 163. com

%5 HHEF:2017 =10 - 15



