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Abstract: In order to fully understand the pollution situation of the production site left by a coating enterprise
and evaluate the risks to the surrounding environment and human health after the development of the site according to
the latest planning, the pollution survey and risk assessment of the production site are launched. The field investiga—
tion results show that heavy metal pollution mainly exists in the production site ,and the concerned pollutants are As,
Cr,Pb,Cu,Zn. No organic pollution is found,and the groundwater satisfies the quality standard of groundwater. The
results of risk assessment indicate that the carcinogenic risk and hazard quotient of As and Cr in soil through all path—
ways are higher than the acceptable risk level of 10 and 1,respectively,and the total hazard quotient of Cu and Zn

through all pathways are less than 1. The carcinogenic hazard and non—carcinogenic hazard of As and Cr have poten—
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tial health risks to human health, while non—carcinogenic hazard of Cu and Zn would not cause harm to human health.

Finally, the target values of soil cleanup for site pollutants are determined as As 50 mg/kg, Cr 400 mg/kg,Cu 300 mg/

kg,Zn 500 mg/kg,Pb 280 mg/kg, respectively. It is suggested that remediation measures should be taken for polluted

soil to ensure that the soil quality meets the requirements of planned land use.

Key words: coating enterprise ; production site left; environmental investigation ; heavy metal ;risk assessment
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Fig.1 Sampling points in preliminary investigation stage
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Fig.2 Sampling points in detailed investigation stage
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Fig.3 Sampling points in the second stage
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Tab.1 Pollutants concerned in risk assessment
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/(mg-kg™) /(mg-kg™) et 7]
/(mg-kg™)
As 384 20 80 =
Cr 10 200 — 610 f=
Cu 651 2 000 600 =
Zn 2 400 — 1 500 f=
Pb 4 340 400 600 =
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Tab.2 Soil exposure of each pollutant

through three exposure routes

YRR
AN (kg'kg"'d")
. KeFE
e =4 N
1EY) 1 e
ZOHA S A fh U N YA
+ e + 3R b
s A 1.568x10- 1.338x107 9.730x10°
BB, 1.568x10° 4.459x10” 9.730x10”
As 1.206x10 8.857x107 3.689x10"
s O 1.206x10 2.952x10° 3.689x10°
B oy 1.206x10 2.952x10° 3.680x10°
Zn 1.206x10° 2.952x10° 3.689x10"
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Tab.3 Carcinogenic toxicity parameters of pollutants

I 1z A LRV TSIN ZOHA S A fh
- A A A A
- (IUR)/ (SF)/ (SF,)/ (SF,)/
(m**mg?) (mg+(kg-d)™") (mg-(kg-d)?) (mg-(kg-d)™)
As 43 16.84 15 15
Cr 12 4701 0.5 38.46
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Tab.4 Non carcinogenic toxicity parameters of pollutants

I A TN ZBA B2 Iz A
X SFFE gl gl gl
S W (REC)/ (RID,)/ (RD,)/ (RIDy)/
(mg'm®)  (mg-(kg-d)™") (mg*(kg-d)") (mg-(kg-d)™)
As 1.5x10° 3.83x10° 3.0x10% 3.0x10%
Cr 1.0x10* 2.55%107 3.0x10° 3.9x10°
Cu 1.5x10° 2.55x10™ 0.04 0.04
Zn 1.175 0.3 0.3 0.3
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Tab.5 Carcinogenic risk of pollutants

gop  AVHEA R WAL
‘( el 4 T 4 e N, 4 N
) THGRZER  BHESRARN RS it
15
- o HRAR AR
As 2.06x107 1.76x10°° 1.43x10°° 2.38x107°
Cr 2.22x10* 4.86x107 1.30x10™* 4.01x10™

THUR AT R, IR HJ 25.3-2014 K2 AY AT
ez BUE AR 10°, EAEIRZE L, As Cr
TS Yl 48 B B R Ak T A I RURL ) 3
PR AR ) S B XS Y KT 107, P As Cr 15 5

P SO 185 X AR AT P E R R UK. As (Cr
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Tab.6 Hazard quotient of pollutants

gop | SETHEA He Ik fuk TIRN.
{ e A T B A N
i +HERRz + 4R WUk Ytz it
15 .
- ) fi A 7 1 % 7 1 4 7
As 1.76 0.13 0.42 2.31
Cr 5.70 1.07 2.05 8.82
Cu 2.9x107? 7.2x107 1.4x107? 4.3%x107?
Zn 1.4x107? 3.5x107° 4.4%x107 1.4x107
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Tab.7 Contribution rate of different exposure pathways to cancer risk and non—carcinogenic risk %

g WU TRk B REER A 30 KU Tk W RERIER
RBER R REBR RERET Y
As Cr Cu Zn TR As Cr Cu Zn TR
LA IR LATHE
}fig&ﬁ 86.55 5536 — — 57.11 ’iig&ﬁ 76.19 64.63 67.44 99.44 67.07
g’;?g 739 1212 — — 11.85 EZ%?* 5.63 12.13 0.17 0.25 10.73
YN . . WA+ e
Wk 6.06 3242 30.94 R 18.18 23.24 32.29 0.31 22.20
V54 5 Y2
I=Re=e ==
Eg;?j% 56.03 4397 — — 100 Egz;“f 20.65 78.84 0.38 0.13 100
x8 HEMIWMER
Tab.8 Sensitivity analysis result
¥ RN U B0 5N R
- HLAE SR/% Hefi SR/%
ES3ii] oy o REER
BHEH L e G As G As
SHUE P, E
Z AL -96.29 -96.29 -101.2 -94.83
LY .
) 56.8 59.64 B A fi - 47 -45.67 -32.26 —47.62 -50
14 BW,
WA = 550k ) 0 0 0 0
. Z AL 107.8 99.72 104.2 107.8
ABE RN
LEES e F; 25 26 B Iz fioh -+ 48 97.03 100.8 119 62.5
71}%\» ’ -+ a .y Y
B WA - S50k ) 90.1 90.67 94 104.7
Z AT 102.2 97.9 100.2 107.8
LN .
o 250 263 B A fi - 47 101 108.6 91.6 147.9
i EF,
WA - ek 0 0 0 0
R £ H#E A L3 OSIRa 100 105 Z AL 106.3 99.04 83.3 103.4
B g H A S AR DAIRa 14.5 15.2 WA+ HEURL ) 0 0 0 0
AHIEHY
B TR 2% 18] - HEAY B .
ZH N 0.2 0.21 B I 12 fh 1 49 100.5 112.9 95.2 100
Z %0 SSARa

H 2 8 FIA, AR ARk, M2 FH4EA
3% Cr {5 Y 1) 3387 A () E B0 XU 52 M8 K5 i
ZFIAR AR, X 2 F BRI AZ Cr 15 Y 138 A
P E S0 AU SE A K 5 R N R B AR 1 AR Ak, W 228
R kA bz As 15 9 1 4 3987 AR 1 A SO KU
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1) 37330 - S IXUSS: A ) £
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FHITEOL TS50 5 R A XU, SEBRIV I 2% 1&
Lt e S e T S X H AT R
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Tab.9 Calculated risk control value of pollutants

Kt BUBRLRIXEEGRIE  AEBUERO XU S {E

et 7] /(mg-kg™) /(mg-kg™")
As 0.37 3.79
Cr 0.71 32.14
Cu — 447.63
Zn — 4947.19

2) HHE R R A

Fi BRUL TEUBK BRI S8 R B0 (M ok 38 L) A
BR8N TR S b M =R 2 FH =X
T, LLO~6 2L RXTS, L MY v B it
10 pe/dL B EE BT 5%, L M4 TLAR A o fi 22
1.6, 5 e BT 0 SRR B i RIS i ss
SIRFIREE A SR bR e : 1.0 pg/m’, + 3P
SN IR BRIEN 301 mg/kg.

3)PRAF T T K ) AP XU A

+ 3 As Cr.CuZn {5 W) vl i B2 i AL T
K AR T 7K A SRS s M E S A R

CVS,p, = MClan. (1)

P CVS, PR 7K Y 33 XU 42 61 {1, me/
kg; MCL, A3 7K 5 Ge i) dse R o ik FE IR 1L
mg/L, BUEZ M (Hb T KB bR i) (GB/T 14848-
2017),As 2 0.05 mg/L,Cr 2 0.05 mg/L,Zn f 1.0
mg/L, Cu A 1.0 mg/L; LF,, 4+ 55 Qe A i~
IK IR R kg/L.

Z31H8E, LHEET As Cr.Zn Cu 15 YW Bt A
R K, DR b K 3 XURS: 5 A S As
0.034 mg/kg,Cr 0.029 mg/kg,Cu 0.63 mg/kg,Zn 0.63
mg/kg.

252 HHTHE L3R4 HA

1) 3 XU A5 (.

W EARTHREER, &SR n i U
FEHIE S AHICHRIE WL 10.
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Tab.10 Selection and determination

of soil risk control values mg-kg!
oy Tt DUIVISTIZONBRRL gy 4
AU A e N5 RS ME
As 0.37 20 20 0.37
Cr 0.71 250 800 0.71
Cu 447.63 600 700 447.63
Zn 4947.19™ 3500 5 000 3500
Pb* 301 400 400 301

T =% A - XU 4 o 3 e AR Pty 2 A T35 e 3
SEAS R AR H IR PRI = T R S T b 3R 0 BT
MrArE B AT)) (HJ 350-2007) ' B Z&A5ifE 1 500 mg/kg. 374 P S2BR
WY B R AE 2 400 me/kg Je) X AMIE A f B KA 1450 me/kg, K
MR F 0 4, SR B8 KU ITAR 3735 (6 ) (DB 11/T 811-2011) 11 2%
PR - T 25 (1 A A YT Al 3 b T ) - 3R s .

2) P H T AR A XU ¥

2 R X e b A K] b 2 TR A7 44 S 0 g S
PR BT, A 1 1) 15 Y BE 70 0 2% RN X 5k
R K PR3 LM R /K 5 4 (Ol 7K T A 1)
(GB/T 14848-2017 ) 111 253 N /K i Fe A8 ARt b A7 1 4.
W 11 iR B R 7K 0 3RS s il (e A
S5 LSRN BR, DA S 2 A0 B, 5 A B )
S AL
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Tab.11 Soil risk control value of groundwater protection

mg-L!

S GB/T 14848-2017 YL T IR
7= T 2Rt B IR s

As 0.01 0.034

cr(VI) 0.05 0.029

Cu 1.00 0.63

Zn 1.00 0.63

Pb 0.01 0.01

253 EIEE B AFAN AL

YR IRV PP B 1) 1= 3385 38 H PR (EUE R I
gk IR R B LIS R BinER £
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Tab.12 Soil cleaning target values for pollutants
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T H H bR/ (mg-kg™)
As 50
Cr 400
Cu 300
Zn 500
Ph 280
3% 1©
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3) VPGS G - S B H AR R As 50
mg/kg, Cr 400 mg/kg, Cu 300 mg/kg,Zn 500 mg/kg,Pb
280 meg/kg. A YRR DA A A2 14 396 P H AR (EAL
VE MG S H G RO T B e TR IEE Hin
HFEESHE, A A B2 HAR{H.
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