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Risk-based Environmental Management of Petroleum Hydrocarbons Contaminated Soil and Development of

Standards: A Review
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Abstract : Petroleum hydrocarbons are a typical kind of soil pollutants, the effects of petroleum contaminated soils on ecological systems and
human health are the great concern at present. The current environmental management on these pollutants is rather weak in China. At the
same time, the lack of standards is a bottleneck in the assessment and remediation of petroleum contaminated sites. In this review, current sit—
uation in environmental management of petroleum contaminated sites and related soil quality standards in developed countries(regions ) were
analyzed. In general, the derivation methodologies in most countries are basically the same: risk—based approaches are commonly used and
the differences led by land—use types have all been taken into account. Risk assessment models are widely used in deriving soil environmen—
tal standards. Tiered approach is adopted and both generic standards and site—specific standards can be developed and used in assessment
and remediation according to site conditions. Although common in many aspects, differences do exists among standards of different countries
(regions ), such as target risk level, assessment indicators selection and quantifying of the standard values. The development of soil environ—
mental standards of petroleum hydrocarbon pollutants in China should follow international trend in methodologies, while specific conditions
in China should also be fully taken into account in certain technical issues. The review aims to help improve environmental management of
petroleum contaminated sites and shed light on ongoing development of the soil environmental standards in China.

Keywords: petroleum hydrocarbons; contaminated site; environmental management; environmental risk; soil standards

UTAER, B LIS YL B IR , AR oy —
RKERIME) SEEBORK LA VLIS YY , KI5
R BHORMZS (T . AR, i T3 E 7RIS Je it
77 BT ST AL FEE B BL, H ATET XX SR MR 5 Y
Gy PR E A B SR 2 AT A R DT ¥R R 2

7R F #:2010-04-25

EHETH : R AT A £ (200709033 ) ; B R T
fE % BU (2007FY240200); #}4¢ #8 4k & 2 2 BT 58 % I
(2005D1IB3J161)

EBEBN HnE (1972—), 2, WAL L, BB R
E-mail : caoyz@craes.org.cn

EiflEE 2254 E-mail:lifs@craes.org.cn

T P A RS R R M AR, (75
AR TS Yt 9 XU P AIME 2 52 Bl 402, AR ST
BT FE bR IR Rk [ R A s g 1 3
AR IR B 5 ¥k LA B A HE A 188 1T S B 7 T AR 2 30
A, DU el A i A v e S A PR S5 A8 B S R v o
BATHI A BT s A

1 ETFREH TR mETEAMTEERERRK
BRRES

L1 AilESRIFMHMEEERER
K EIRE -5 R b2 (ASTM ) 1995 4 &4 11



1226

B REE FET XA s g R I S bR R S

201047 A

TR S M XU B IEAT B ERR B )Y HiF
ERAHMPERA, R EIL SRR B Z 0,
BA RS R i 5 BT S8 B o AR HE
T T XU ) B RS, o sk DL IR
55 2 8 UK PG AR , ) R 42 1 XU ) 38 7
P (RBSLs ) FIAF & 5 L 1918 2 HH5 (SSTLs ), X —
DR A8 FER B A ) A A B S B O
o E R T
1.2 TERMBIREIRAEIIR

HHT &5 E R LR LA AR e+
BEIREARE , oA S R — R ) IR AR
WSS T AR ), Sk E A 255, BA
A T TR Y T3P AR v v R BRI B A TSR
5 YL A FE I B AR TN R SRR, AR
2EHMER B E BAR OGN T A RV ShndE]
FEREIR Y (HIEX PR ETITER s 22, B
HI A AR AT ER TS B IR R B R A
4 FPRRY COR R ZEM R, 5 RN
PR Z

RGN T —SRRE K EH X O A0 1) T
HAAMETE R NIERERE. AR 1FTLER,
B Xof - 48 i Gy 4 A o R 1 A ) S LA
A FE M4 & AR g X HE GRS
fE (Soil Quality Guideline )., 3&[5 % i)+ B (E
(Soil Screening Level) 1] 416 & H #7 (Preliminary
Remediation Goals ), J5 &4 —F b X I8 267K F (Re-
gional Screening Levels). 3% [F [ 1 5 45 T {H (Soil
Guideline Value ), JBIH|TV Y+ P E (Investiga—
tion Value) . fif 2% i T #i{& (Intervention Value )25, &
T E NS E WA HARCh 13 R IR - R R

JRESE A, £ T P E H AT ER R A7 T R
FAG M ARIEAE , A SCLL T Gep o SRR AR

2 TEPGMES R EERS NIRRT

2.1 BEFREHHITH %

SRS ] it X ) T PR UE , X R B
ST BT U ) PR B B UE , 3T LA A TE S
1o A XU RS PP R R IR E , 2 B AT E
TIEIRR AR R T, I E SO E PR R R Y
G, (H A E AR R TT T RS Y -3 IR5  R 4R
FEMN A 2R, ERY Bis b —2EZKL
(R PR3P AR S PR ARy B , A K £
HE B 48 51 (Soil Quality Guidelines) . faf 2= i T i
{8 (Intervention values ), WA —S8E R0 A4 T LA
PRI N AAg B A B AR A AR A S5 AR 48
TH, a3 [ BAG T (R R IXUR: 4 - 33 57 e 7K - (Soil
Screening Level ,SSLs ) , .75 4= 2 i £ 4% {8 (Ecolog—
ical Soil Screening Level , Eco—SSLs ) , {8 K 1] IV BE A fit
B VA W 7K S (Health Investigation Levels,HILs ), H, 74
HZEPIWFKFE (Ecological Investigation Level ,ElLs) ;
WA — L E 5K HA R R R AR, an &= i +
48 2 FR{E (Soil Guideline Values,SGVs) . 7 78 2= (1)
+ 315 FL1E (Soil Acceptance Criteria )%, &2, 45 H
Lol =5 18 T PR AR BARTE K, TEULEERD |,
S AR A XU B R SR , sk g Ak
BEE I TR,

2 (M O 7E R E TR R B AR f rp , %
JEBARF A R R D REE R ], B e
HEANKRBRE TR ESPOFEZ R, AR E
AR5 BT xt AT R AR G R R A7 7 22 5 o — TR

® 1 —EERMKX) BMHH L8P HES R NRERERE

Table 1 Soil standards of petroleum hydrocarbons in some countries(regions )
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Table 2 Types of land use considered in standard derivation in

different countries( regions )
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Table 3 Risk—based cleanup levels for TPH in Oklahoma,

USA(mg-kg™)
R 1 38 F R BRI
b FH2ET BAaE TPH
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Figure 1 Constituents of petroleum hydrocarbon(e.g. crude oil )
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Table 4 Indicator compounds and fractions of petroleum hydrocarbons for soil guideline values
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Table 5 Soil acceptance criteria of benzene in soil, New Zealand

(mg-kg™)
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Figure 2 Comparison of soil environmental standards of BTEX in different countries(regions)
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