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Abstract: In recent years, the market for soil pollution investigation and remediation in urban development has
grown rapidly in China. However, this has led to problems such as a significant drop in the average price of indi-
vidual project and difficulties in ensuring project quality, which makes effective and accurate risk screening and as-
sessment a critical issue throughout the entire process of contaminated site risk management. This paper outlines the
risk screening framework for contaminated sites in China and analyzes the critical role of the two core criteria:
“screening values” and “land use” in the risk assessment framework. Through research on literature, site projects,

and regional standards, this paper analyzes the problems behind the two core criteria, including uncertainty in the
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conservativeness of screening values, unknown toxicity parameters for complex mixture components, and lack of

statistical analysis between screening values and detection results. In terms of land use, the handling of non-residen-

tial sensitive land is unclear, the delineation of sensitive and non-sensitive land is unclear, and the “top-down” e-

valuation method needs adjustment. By analyzing the potential problems in the current risk screening framework

for contaminated sites, this paper helps to develop a more reasonable framework for screening and risk-controlling

of contaminated sites, balancing the two requirements of guaranteeing human health safety and reducing the cost of

remediation projects, and providing guidance for the screening and evaluation methods of emerging contaminants.

Keywords: contaminated site; screening value; land use; remediation goal; health risk assessment
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Scheme of the procedure of contaminated site risk screening framework in China



46 1

ST 5 < D R0 Pt A B RN G 1 5 4 o DXL, s e v ) P 7 [ 83

XoF R [ RN 3k SR A8 e 3 b JRURS: 5 35 ST
B BRI K SR 1 49 1 7 v i 08 i e il
PEGE— b A A B =X, B 5 iy M 0y b o 2 S
YT 3 R DG5S YL W4 A i L S EREE BT R AR
TR A 1 B3 T HAR 7 M RS AL A B, e 3R
- b il B AT S 0 R B BRI, R0 75 e
Hh A BARAE AR R b e (R A b T 2 A g —
PERRE A BRI RIS . W TR A R LA
TERE A . (1) 32 i PRk % [ ZE 4 ME (GB 36600
H1 GB 50137) % , 15 37 b I8 25 42 57 (1) 552 e M A A
RUTCO 5 Q)R F4 B 2 IR i 326 AE 28 v = 0 16 1Y
St Q)Y KM ), 7S B A 5 iR
“— 1Y R T BEARHE o PRI, 43 B O 2B 1 A
“FH M 7 = R R I DU A 3 b XU A S B v A
FEIRIRR , v] DA RO AR S04 T 3 b JRURS: DF-Aik HE 42 11 ek
HEJT 1]

2 ERE SR M XK 07 2 F) B Y i8] B R 1 ( Dis-
cussion of issues of the risk screening system of
contaminated sites in China)
2.1 Ui PE{E A A

gt 5 Y i B 2 4F TR S, [ PR B X
Ui B (R B B R - O R (AN SR 4 E T b i T
TR ESIE S AR, 25 Y 37 3 b e IR g AR i
R XU, 25 A A5 e KU FR AR ) SR RS A
TN Y 1895 G e 2 e ek 7 2 1, 3 I R A 5
Frifb—2D i T s e i s a) S BT R A
HL PR AR R XU 55 37 1 14 52 8% 25 A1 R R D
EASFAR B T 7K | KRR 4008 A7 A HE bR v BR
{EL, SRR 08 s v B0 5 s B N 2 SR R
B (51 A oS B AN 7 S R | B ST € e O N
SrLAFRE BT GB 36600—2018 A7 K Fit 2 4 il
WA, o3 B AT - S 0 (L ) 88 18 A ) AL
2011 G AR AR R {E )

561 e o 7 2 {1 ) 1) BEAS R A IR 2 IS
FEXS TR R i 1 O B R A AR IR RLE

P Z 18] kA7 KU PEAG ” X 8], 5% E K br
E(GB 36600) 1) 4 il 1t B, 76 1] V5 Y ) 48 b i 1E (i
R 2 (B A 1 35 XU, I A 3 DU (HL 25.3) ) [ A5
R A R A3 T A R AR AR UEAT T S (E
HUS) RS BB AT UG DA, S 0], 358 — 25 A
HARAF T Y 4 2 BR AR 12 BN S 0, X e Ay 3 F
HE BTGP CR AT ST R 7 Fh G LY A5,
T T SRR HER RS E, 3R 1 Wis, 10 Wit
PR 6 TR HE A SE BRI T [ 08 HE(GB 36600)
FOREME,3 T AR, 1 A HE S v, MR
T FFR T AR & F 4 R GR) JE Z A L
PICE E bt USSR & A AL (g 368
2%), fEFR | AL T 36 EAE R R 4R AL ) i
B IR, v LA PR 4 s R A L
Wy b 1 7 5 (I (I A i A1 5 [ 1% 3 ) DX 3o
VEAH, P45 R A Ve b i T 25 B R e, 171 45 K
V5 Y A T T e TR RAE RS L

TE6 2 PIEE T 8 13 2018 4E LR AE T B |-
NFETS e i 52 i SR A R, Bt T
ForE 5 HARA 55 T 0k (A 1 6 DL (HERR © 220 75
SCE P EE N, 550 T VLR e & A
b FH P 2 24 e e T 0 AT ) O S 1) . 280 5 X
b P IRUBSE A I, DA 355 (B A8 52 H AR 1 22 491)
AR i, W 4 JE R R T, 2R TR
FATHIE SR bR . ARYETR E A S A e S k0l
Ao} A S IR BT WA R 0 XS Y b7 M B e A 1A
e E A2 2% 9 ae v % FRS anfe vEAL 7
BitE B R HARE, M4 ER 43 3 M 7 7 B350 X
S ELS , SRS FUR DA S (B A M i A B &
HERE™ 276 DL 50 , 38 B s o 0 1 8 7
s o A AU S PP Ay 5 AR A 78 22 i) £ 4 < 2 1 S B
W, (8 R T A VAR AR R R
ST R KBS PPAl 89 A B AR BR300 TR X
fifi 5 4 [ %) L ST G 0 S 0 78> T 2ARK A
(1825 3k 1 PR A

JAHATE) T Je XURS: DA WA T8l
No action required Conduct risk assessment Action required
/\
r Y ~N N
FI | | | > HR
Zero risk el A High risk

Screening value

Intervention value

2 FRIBEFENESTEE

Fig. 2

Conceptual spectrum for the screening of contaminated soils
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Table 1 Comparison of the national standard screening values of China, the derived values with all

exposure pathways, and the US regional soil screening level (SSL) for selected contaminants

= [ KL GB ,
o i 4 R R AR .
36600-55—2 I Hi/ (mg kg ™") (g ke e R A BE LR A7 g X 48R
me -
159 National screening e el /(mg-kg™") 25
Derived values with all
Contaminant values GB 36600- ) US EPA regional SSL Type
) ) exposure pathways in China
Type I lands in China /(mg-kg™")
(mg-kg™")
/(mg-kg™")
i Cu 2 000 2 000 3100
. wRR
@ cd 20 20 71
. Heavy metals
% Hg 8 445 11
7% Benzene 1 0.76 12 VR A WL
1% Toluene 1 200 1597 4900 (VOCs)
S H %5t Chloromethane 12 5.10 110 Volatile organic
PU% Z ¥ Perchloroethene 11 8.72 24 compounds (VOCs)
A4 Nitrobenzene 34 2785 5.1 FIERIEATILAI(SVOCS)
e Semi-volatile
%% Naphthalene 25 3.76 2 )
organic compounds
7K Jf(a)tE Benzo[a]pyrene 055 055 02 (SVOCs)

x2 ENFRGHMESAFRFEEERESTREENBERSEIT
Table 2  Statistics of records in which target values for remediation equal to screening values

in selected contaminated site remediation plans

Yt g5 AR R A R A LR FH A EeATY e ke
Number  Heavy metal exceedance Organic compound exceedance Land-use type Location Resource
1 K Hg %t Pb - B Sensitive Jb 5T Beijing [20]
2 - ZKJf:(a)l¥ Benzo[a]pyrene #URK Sensitive 1§ Shanghai 21]
3 # Cd 45 Pb - HUK Sensitive 4E 7K Eastern China 22]

RIH@)B IRIF(a)tE TR ()T
TR I (a,h) B B BT (1.2 3-cd)EE

- U Wi LM
4 # Cd 45 Pb Benzo[a]anthracene, benzo[a]pyrene, - B 23]
. Non-sensitive Hangzhou, Zhejiang
dibenz[a,h]anthracene,
benzo[k]tetraphene, indeno(1,2,3-cd)pyrene
S 123- =&kt AT ()it U WL T p4]
1,2 3-trichloropropane, benzo[a]pyrene Sensitive Ningbo, Zhejiang
6 I (@i Ak JEfURR IR ZEM 25]
Benzo[a]pyrene, petroleum hydrocarbons Non-sensitive Taizhou, Jiangsu
; FI ()Lt Ak AR AU T7ARTTM 26]
Benzo[a]pyrene, petroleum hydrocarbons Non-sensitive Guangzhou, Guangdong
X FIf)E Al U HERIH 7]
Benzo[a]pyrene, petroleum hydrocarbons Sensitive Qingyang, Gansu

2.1.2 SRS TS YW T GE AR DL BEPEDPAS R TIRSE  SEATHLRE TR R T A TN Ty vk 14
R TEAE, (EANTE XUBS A 5 000 b 45 i Tl 14 0088 2800

MRIE B, [ S AR X R AL SARBOR AN T A SR, BT e A S R
BTSRRI 5% R 2 RIROR . R MG R FH RO T, 42 AL 55 Y R
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Table 3 Classification of non-residential sensitive land-use in the national and

Shenzhen municipal standards in China

HUKIH a2 28 GB 50137
Land use type GB 50137

F Z A5k GB 36600
National standard GB 36600

G R

Shenzhen municipal standard

s BRI TR A

Middle and primary school, medical and hygiene, social-welfare facility

NI IR S5 FHE(A)
Public administration and -

public service lands (A)

HOAEE LGS ARG S L
Children’ s palace, children activity center, senior activity center
R AEBERE AL R BRI

Higher education, secondary vocational school, special education school

NGk

L 5T H(G) Community park, children park
Green space and square lands (G) YN R
- Multi-functional park, specified park
TR 55 Ml 87 H b (B) [

Commercial and service facility lands (B)

Commercial apartment

Tl i (M)
Industrial lands (M)

BT M (R 5 A A L A SR i 55 it
Novel industry land (containing residence or public

administration or service facilities)
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