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Regional Environment Risk Assessment and Probability Distribution of Topsoil

PAHs in Tianjin Area
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(Laboratory of Earth Surface Process, Ministry of Education, College of Environmental Science, Peking University, Beijing 100871, China)

Abstract: Based on some foreign standards of soil PAHs assessment; regional environment risk assessment of topsoil PAHs in Tianjin Area was
discussed using the method of indicator Kriging. The results using different standards are also compared. It is shown that Bap is the only one
component which exceeds the preliminary remedial goals and risk based concentration of U.S. in Tianjin area and the regions of exceeding
standards are about 8.12% and 2.34% respectively. Most components of soil PAHs in Tianjin area are exceed the standard of Holland. The
regions of exceeding standard are mostly 90% except the components of Ant (5.26%) and Bas (68.42%). Otherwise, the regions of
exceeding Canada standard are mostly under 5% except Nap (97.89% ), Phe (56.84%) and Pyr (47.65%). Based on the Soil Plan
Zealand of Denmark, Nap is the only one component which exceeds the standard in Tianjin area and the region is about 9.26% . Comparing
these risk distribution maps and spatial distribution maps of PAHs; it is found that the areas with high risk are mainly fallen in the areas with
high concentrations of PAHs. The probability maps of PAHs risk are helpful for regional environmental management and planning.
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Table 1 Part risk criteria of soil PAHs (U.S.)
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Ane 4700 nc 61 000 ne
Ant 23 000 nc 310 000 nc
Baa 0.87 ca 3.9 ca
Bbf 0.87 ca 3.9 ca
Bkf 8.7 ca 39 ca
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Fig.1 Regional environment risk assessment and probability of Bap based on the US standard
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Fig.2 Regional environment risk assessment and probability of PAHs based on the Dutch standard
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Fig.3 Regional environment risk assessment and probability of PAHs based on the Canada standard



1722 7N 58

F} 2% 29 &

LR i S RS DX 358 DI A R I A
BEAh, NS ARSK U PAHS 75 21 70 76 K i 3l X
L PP A o A 1R ABE 3 2 LE AR K CNap B, 10 HAR
DAL 509 (2 BER A A Nap (K78 b 4%
PR 2 i e iy 80 %% LA 1), i L v R 2 70 A1 X Js
WELE .
3.4 HTEEVE 2 BARUER PR 45 2R
S P 22 B P b v, R BLR HE B X 5
BroRFEEE AT T A AR LS, LB 5%
P B BATEIR IS VP S5 R 4 PR

.
A fifir: %

1.0
0.8
0.6
04

02
0

Napiy R CCEFR R MR VF T Napd Beibn a1 AR 201

B4 XREHMXFELTIE PAHs EREA=ZBRETH
[X 3350 XU R 347 [ XL RE 4B 2R 5
Fig.4 Regional environment risk assessment and probability of

Nap based on the Denmark standard

M 4 7] LLE 5 Nap 9 RCRSE D38BT v R A H
XA B LA AN 9.269% ) . N 1] 43 AT |
K5, Nap 75 R ELE 2> Hu X #AS i b, AT 7E T
DX P T DX AN i DX 438 (1 50 4 DX 3 DA B o vt 33 il
DX PR30 7 DX 30EE I AR HE . 7E Nap 75 488 b 1R 4% 1 ik
oA, ¥ QLB bR I A AR Rk 809% LA I
3.5 g Rk

TH I B AR FH AN [ DA b 4 10 IXURS: PR AT &5 5
LA, BT AN B S AN R B R 2
TRIR T FR AL H BIAN A, A B KAt 2 [a] 1) 22
SR, AH R P 25 S 2 T 2 S R K

EH 56 A v 2% 1 1) 2 B0 1 KUy, DRI A R
AL X AT Bap #E bR . 7500 SRR 22 PR b A
o, ISR T SOREE, AR I S R
PR, BRI LR A TR AL LA 22 () S 8 A 11 0 TR B 2
I CER it = o o 1 G RS R v e A B
SR A, AN FE T Baps Daa F1 Nap 3 B4l 4, [F] i)
WH R TSR, A R A X L Nap #
B AR B, R X 3% 2 3 PAHs V5 e 1 2
(IR bR 1 X 23 A3 AE 17 X 06 75 X i B DS I oG

DX, JL IR0 A1 AE A Ji DXRR S DX 1T AR A b X = 22
Sy A AE AL IR A i B R HC A S

H A7 & B8 %A e 3 PAHs XU PEAT b
1, 0 AN [F) [ VPN ARt 45 R 1 LU A, RE 2y T M
R X H A7 38 PAHs KU RFAE, X 18l 45 &
DR b XCAREAE DL R A5 A o [ R L 19 1 438 PAHS XU
PR AR AT AR .

4 L

R P %A B 5K 138 PAH 5 4 XU
TEUFRAE, T LA S i T AN ) SR A AN RS
IREAF ZE AR R VHRIT AR AE R H AOANIR], BRI A [
FhrEZ A 22 5 R N RGN e R, R
RNV A 25 I AP 22 (P 22 59 ) 48 [ R () A e
HA RGN N K PAHs 40 KA, b L 56 [
A 22 N RFIVE I AT AR AE B PRAE, —
JE] 7 AN LA B 58 PAHS 41455 ATITT A A 1™
RERRFE KA, 26 B PF 22 (PG 22 ) V&2 KR i 22 4%
[ 5 11 5 1) 338 PAHs 75 G B XU PP A s 44 5 o
K, FErpo S R AT 22 AR HE U R SEH

(OFER M X 13 PAHS 7% 18] 73 A 16 B4l |,
HRAE ] SR 1K — 28+ 3% PAHSs 75 34 1K KU AN B
HE, AT T AN FIFRE S B R X 138 PAHS X 15k
B RS AN BIE 5T 5 [R) IR LT AH A 1) X A 3 5
Al ER EE, R X K JE T3 PAHs V5% F
LR AR R 3 A A T DX G 7 DXL i B DL R
X, ARG AT AE AL i X HHE DX T A B Al X = 22
I ATAEAL B A B B S A

(3) H Ay 3& = 3E 5 A 6 & 138 PAHs XU PEAY
P, S A ] [ PP bR 45 R B, REFE 0 T
i I X H AT 3 PAHs KU RFAE, X T 17
B R CRFAE ARSI R AE 9 3% PAHSs X
WS P b v AT T X
S k-

1] baledsd, ¥k, X BRIV 7 k01, 976,
2000,9(3):107-110.
[2] Fiksel ] Ry Covello V T. The Suitability and Applicability of Risk

Assessment Methods for Environmental Applications of Biotechnology

[A]. In: Fiksel J R, Covello V T(Eds). Biotechnology Risk

Assessment: Issues and Methods for Environmental Introductionl CJ.
New York: Pergamon Press, 1986. 1-34.
[ 3] Karman C C. The Role of Time in Environmental Risk Assessment

[J]. spill Sci & Technol Bulletin, 2000, 6(2): 159-164.

[ 4] Bridges J. Human Health and Environmental Risk Assessment: The
Need for a More Harmonised and Integrated Approach [ J 1.
Chemosphere, 2003, 52: 1347-1351.



6

X Hi B4 KRR+ PAHs X IR FRBE XU PPN 5%

1723

L6]

[7]

[8]

[o]

[10]

[11]

[12]

[13]

[14]

[15]

L16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Eduljee G H. Trends in Risk Assessment and Risk Management [J].
Sci of Total Environ, 2000, 249: 13-23.

PR, fL0EE . PR PN 1 B b5 Sk mE 5L g ], BREE
PRY752001,5:23-25.

Finizio A, Villa S. Environmental Risk Assessment for Pesticides: A
Tool for Decision Making [ J]. Environ Impact Assessment Review,
2002, 22: 235-248.

Markus J» McBratney A B. A review of the contamination of soil with
lead II . Spatial distribution and risk assessment of soil lead L1l
Environment International, 2002, 27: 399-411.
Goovaerts P.  Geostatistics in Soil Science: State-of-the-Art and
Perspectivesl J1. Geoderma, 1999, 89: 1-45.

Van Groenigen J W, Stein A, Zuurbier R. Optimization of
Environmental Sampling using Interactive GIS [ J]. Soil Technol,
1997, 10: 83-97.

Stein A, Staritsky I, Bouma J, et al. Interactive GIS for
Environmental Risk assessment [ J]. International J of Geographical
Information System,» 1995, 9(5): 509-525.

Markus J A> McBratney A B. An Urban Soil Study: Heavy Metals in
Glebe Australia [J]. Aust J Soil Ress 1996, 34: 453-65.

Ginevan M E; Splitstone D E. Improving remediation decisions at
hazardous waste sites with risk-based geostatistical analysis [ JJ.
Environ Sci Technol> 1997, 31: 92A-96A.

Rueda M, Defeo O. A Bioeconomic Multispecies Analysis of an
Estuarine Small-scale Fshery: Spatial Structure of Biovalue [11. 1]
Marine Sci> 2003, 60: 721-732.

Freeman D J, Cattell F C R. Wood burning as a source of atmosphere
polycyclic aromatic hydrocarbons [J]. Environ Sci Technol, 1990,
90(24): 1581-1585.

Hong H S; Xu L; Chen J C» et al. Environmental Fate and
Chemistry of Organic Pollution in the Sediment of Xiamen and
Victoria Barbour [ J]. Marine Pollution Bulletin, 1995, 31: 229-
236.

Menzie C A, Potocki B Bs Santodonato J. Exposure to Carcinogenic
PAHs in the Environment [ J]. Environ Sci Technol, 1992, 26:
1278-1284.

Jones K C» Stratford J As Waterhouse K Ss et al. Increases in the
Polynuclear Aromatic Hydrocarbon Content of an Agricultural Soil
over the Last Century [J]1. Environ Sci Technol, 1989, 23: 95-101.
Carlon C, Critto A, Marcomini A, et al. Risk Based
Characterisation of Contaminated Industrial Site Using Multivariate
and Geostatistical Tools [ J1. Environ Pollution, 2001, 111: 417-
427.

Colin P> Froidevaux R» Garcia M> et al. Integrating Geophysical
Data for Mapping the Contamination of Industrial Sites by Polycyclic
Aromatic Hydrocarbons: A Geostatistical Approach [ J1. ASTM
Special Technical Publication, 1996, 1270: 69-87.

R B 22, BRI, &5 TR T 50 SE A O7 VAT SR
HE PAHs AL HEPEAC S B ) 2 ROBEAR DG EL ], SRRl
2005, 26(1):141-144.

FEFELL, RTME, SPUTE, 55, KA X b 2SI
R AR EL ], FRBEALE, 20025 21€4): 392-396.

TR, ELATVE, B, L V5 g LA S BORIM]. dEaE:

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

i [ PR B 2 AL 2000.

Hu T, RITIE. Y PAHs V5 4 R AR W vh B R ot R
L], hErE R, 1995,23(1):32-42.

Patterson J, Hakkinen P J, Wullenweber A E. Human health risk
assessment: selected internet and world wide web resources [ J].
Toxicology, 2002, 173: 123-143.

Langley A. Exposure Pathways [AJ]. In: EI Saadi O, Langley A J
(Eds). The Health Risk Assessment and Management of Contaminated
Proceedings of a National Workshop on the Health Risk
Assessment and Management of Contaminated Sites[ C]. Monograph No.
1. Adelaide: South Australian Health Commission, 1991.

Sites.

Langley A. Refining Exposure Assessment [AJ]. In: Langley A J,
Van Alphen M (Eds). The Health Risk Assessment and Management
of Contaminated Sites. Proceedings of the Second National Workshop
on the Health Risk Assessment and Management of Contaminated Sites
[Cc]. Monograph No. 2. Adelaide: South Australian Health
Commissions 1993.

Langley A J, Sabordo L. Exposure Factors in Risk Assessment [A].
In: Langley A J, Markey B R, Hill HS (Eds. ), Proceedings of the
Third National Workshop on the Health Risk Assessment and
Management of Contaminated Sites C1. Sydney, 1995. Monograph
No. 5. Adelaide: South Australian Health Commission, 1993.
Cross S J» Taylor E R. Human Exposure to Soil Contaminants through
the Consumption of Home-grown Produce [ C1. Contaminated Sites
Monograph Series No. 6. Adelaide: South Australian Health
Commission, 1996.

Taylor R» Langley A J. Exposure Settings and Exposure Scenarios
[c]. National Environmental Health Forum Soils Monograph No. 2.
2ed edition. Adelaide: South Australian Health Commission, 1998 .
Imray P, Langley A. Health-based Soil Investigation Levels [ CJ.
National Environmental Health Forum Monographs. Soil Series No. 1.
3rd Edition, 1999.

Annokkee G J. MT-TNO Research into the Biodegradation of Soils
and Sediments Contaminated with Oils and PAHs [A]. In: Wolf K,
Van den Brink J, Colon F J (Eds). Contaminated Soill C]. Kluwer
Academic Publishers; 1990. 941-945.

Kalf D F, Crommentuijn T> van de Plassche E J. Environmental
Quality Objectives for 10 Polycyclic Aromatic Hydrocarbons ( PAHs)
[J]. Ecotoxicology and Environmental Safety, 1997, 36: 89-97.
Crommentuijn T> Sijm D> de Bruijn J, et al. Maximum Permissible
and Negligible Concentrations for some Organic Substances and
Pesticides [J1. J Environ Management> 2000, 58: 297-312.
CCME (Canadian Council of Ministers of the Environment) . Interim
Canadian Quality Criteria for Contaminated Sites [R]. In: Report
CCME EPC-CS3. Winnipeg, Manitoba, Canada, 1991. 26-27.
Jordplan Sjelland. Vejledning i Héndtering af forurenet jordpa
SjeellandDarmendraillR]. 2001 .

Darmendrail D. The French Approach to
Management [R]. BRGM/RP-51098-FR, 2001. 150.

Contaminated-land

ICRCL. The assessment and redevelopment of contaminated land[ RJ.
ICRCL 59/83; 1983.

FE PR B R SR SRy . T b Aol A 38 A 358 5t IR P 1 s v
HJ/T25-1999LR]. 1999.





