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AFAEINE ) (Comprehensive Environmental Response, Compensation and Liability Act, CERCLA,
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THEZ B E BRI ARG B, HEFIH G 3 KAE 6 XIUURGTEN VB e Ea B it
HOTEZEAL, B, EEPRENE 3 XK (Region 3 Risk-Based Concentrations, RBCs) .
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JABR 43 Risk management
it 5552 Prior remediation
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FiARTHiE A & Technical screening system - -=------------ » Manaﬁement means —
&= H AW & Remediation technology research and development 9

BG40 # Standard management of site
Fl#i# 53 25 Stakeholder participation
{5 B 2% Information management system

NEPA: National Environmental Policy Act; CERCLA: Comprehensive Environmental Response, Compensation and
Liability Act; RCRA: Resource Conservation and Recovery Act; SDWA: Safe Drinking Water Act; SARA: Superfund
Amendments and Reauthorization Act; BRA: Small Business Liability Relief and Brownfields Revitalization Act; MCLs:
Maximum contaminant levels; SSG: Soil Screening Guidance; PRGs: Region 9 Preliminary Remediation Goals; HRS:
Hazard Ranking System; NPL: National Priorities List; RTSM: Remediation technologies screening matrix

Bl SR 385 BB a7k &
Fig.1 The prevention and control system of soil pollution in USA
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CRBHRSIEZE) 52A H5r EPA: Part 2A
o WA (2 #kik) TCPA
g Law and regulation CHLRIECR A 1 23) PPS 23
l OKBEIEE) WRA
P, X NZERIEA RGBT HE T RS ) 43 B BLoP A 2
| | Risk-based phased risk assessment and management for health and ecosystem
| s 2 | (L) HEIR-12-10
' Big Tie rft:[rlisjliiis{s&lmem | » Identify all potential “source-pathway-receptor” linkages
| | (2) 552 B B 58 AR AT B b 3R 3
| | Evaluate risk exposure level of receptors and SGVs
I : (3) PEAHISE BRI VB
: | Detailed quantitative risk assessment
| |
| |
PR — : Y : SURF-UK M IH . #2120 =77 1152 ST 15 F P41 5 T RF ity it
el e : ! RFSAE S | bz,
Rlskssss;iﬁsnet;rzgr:ated | Sustainability remediation | SuRF-UK defined 15 decision-making indices for evaluation of sustainability
9 | | of remediation, from the aspects of environment, society and economy
| |
| |
| P | XAy “Ridh” 5 PGyl , SRR A IR CngiREIRAE . &
| | O | el as) .
Jl'> Brownfields regeneration | » Distinguishing brownfields from contaminated sites; focusing on the soft end-
L : use of brownfields (e.g. new energy production and green space)
AR L] s ; N
L] . MEMRES Y, BFFR. Jibe L%
] Eﬁeom’:cg; anr;gg]emem - Stakeholder participation, economic means and liability definition

EPA: Part 2A: Environmental Protection Act 1990: Part 2A; TCPA: Town and Country Planning Act; PPS 23: Planning
Policy Statement 23; WRA: Water Resources Act; SGVs: Soil Guideline Values; SURF-UK: Sustainable Remediation Forum
UK

B2 JEE Iy gepiin ik &
Fig. 2 The prevention and control system of soil pollution in the UK
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FALFE (I RIE S5 75 89 23) (Planning Policy Statement 23, PPS 23) . (3, 2 #i%117%) (Town and Country
Planning Act, TCPA) F1 (/K ¥tJ&i%) (Water Resources Act, WRA) %%,
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model, CSM) , /775 MR 0 R HIT R F AL AR . 28 B BOR FH TG G 37 b 8 5 VPl A5 28
(Contaminated land exposure assessment, CLEA) it 5 % #& XU & 13845 F{E (Soil Guideline Values,
SGVs) , FIWr @5 KA — S BB E AT, RN Al HESITS Jeln AR e 7 . 28 = BOR VR4
B UG PR, B 3 s ety 7™ SR B RIHEA T8 5 i ] 123291,
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WK FEEUIE IR, SR AR AN I RS B T R A bR S (i, AEEBE, s
ST BERERHE ATTE TG et o Rk, BlSe XS E %088, SEEMRE KA T i5 34
U P AN YEFE 5 (CLR 11: Model procedures for the management of land contamination) , LL—Fhi&4ig
BEEBEAERR S, e AT . PR BB, BUE TR, BTSN
FREFIZETT, MRS 18R J7 RIPAFME B 508 Siti = AN J7 T, s Gl XU B 4 4 L
4 AR AE 202,
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ST =TJ7HE L T A 15 D EZRRE B IR ST RS Th 1R (R D, REHRIEBHE H 1.
AR TTFYE A IR SRE R 2R 290 SK 1t —F 8 B—E B 0 Z R B B T Rkt Horp,
Z 43 Hid: (Multi-criteria analysis) « ZE iy EIHTEAN (Life cycle assessment) il A% a3 73 # (Cost
benefit analysis) 25773k, HOARAXTERE, I 2 R T8 82 H AR B34,

x 1 AHEEES E BRI RIER

Table 1 Overarching categories from SURF-UK

545 4R Environment tL22 4845 Society L7 4RFR Economy
KA NARAE R 22 4 ELAEZTE A 2
Emissions to air Human health & safety Direct economic costs & benefits
a5 5 i Sk A 5 A [EJ 22 5 A RIS 2
Soil and ground conditions Ethics & equity Indirect economic costs & benefits
Hi R IK SR K A8 5 i ph e R JEAR R
Groundwater & surface water Neighbourhoods & locality Employment & employment capital
AR BER5HEXSE PR AT AT
Ecology Communities & community involvement  Induced economic costs & benefits
H ARG S R AN W IR T H A IR R AR
Natural resources & waste Uncertainty & evidence Project lifespan & flexibility

IR “ Bt MRS R E IO LIRS R A S A EERE R, U CaGs i v tiEs
JeBmia i) LS, 1R PR ETT A AR EAM A AR, (R AT R SR RRSE . DLk
AT AR il T I 25 T RE N F AR, BB A A Csoft end-use)  CUmgfragdRA ™. 2
Pelzgits, VWSS & ST KRS, Rl SRS B A ELAS B OR
Z W SUE IR S 2 SC Mt -

e, SEE I LIRS QBRI R s Yt S B2 A ROT R, BIRAITE BT BIBC &k
S, e (LD X ERHGA BT AR K B R SRE “I5 4B A 2 7 BRI, DA e DA B AR I RS AT e
BB EBEAF TR, W5 a5 EF RN () s UFRISRTE T A FhiE
RS R VG RAT R A THE R, B IONETEIA A SSUETRMEIL T, it 20T
P NS K A S IR B AT

3 WKL IS AeBiA BoRR &

3.1 RBERELIRISERFIERARER

BRI A LIRS ReBa BORE R B I, DIAEE R ORISR T, 25 01 [ Tk AR AN
FIRTHU QIR A5 G B BN A1 20, A v i 4 W IS5 BB HoR R R BT, e 1K
B TR AIFEB R A RS SE SR SN, JREE I ohRIR S, RS bR B
fE LRERAE AT 1 (B 3D
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R L4 5 5 ESC

by B AR A IR B
Soil is limited and precious asset that needs to be protected

bRy R G TSSP

< LIRS 5775 g S ) f) - 4 T 5 AR
Soil sustainability protection based on risk prevention

T HEHESLE 4 5% SFD
S — BT A )T %
A general action plan for all European countries

WA
Law and regulation

TS 22 T e e e B R
The prevention and control system of soil

pollution in EU level
TUH R LR
Projects Organizations
FRlbf g e A | I W F AR S BT
HOMBRE #&4141 CLARINET
<RI RH R R 2R R fa—ghmdﬁ’ﬂ_%t&ﬁﬁ
Identify overall benefits delivered by brownfield regeneration Isk-based site management
o RHHL 22 5 R M R A IR T RS '
BOM and CSM Consistent goal from different perspectives
i TCE 75 e MR A WG b5 ez B 2
i /u%ﬁé\;o iR e S e
5 SU AT AT s R STHREA B ST F S T T )
Initial concepts / Feasibility: remediation technology evaluation The Ioaqanjap/\for remediation implementation
TREB BN T A ik MO Y 4 5 TR EEE L o »
Exploratory stages / Confirmation: stakeholders screening Consider both risk assessment and sustainability remediation
BT BUSIHE: YR L e R
Design stages / Implementation: site reuse decision-making Economic tools based on market price

o n] FEERAE S A bR S0
Guideline and indicators for sustainability remediation

ESC: European Soil Charter; TSSP: Thematic Strategy for Soil Protection; SFD: Soil Framework Directive; HOMBRE:
Holistic Management of Brownfield Regeneration; GRO: Gentle remediation options; CLARINET: The Contaminated Land
Rehabilitation Network For Environmental Technologies in Europe; NICOLE: Network for Industrially Contaminated Land

in Europe; BOM: Brownfield Opportunity Matrix; CSM: Conceptual site model
Kl 3 BR R 2 T 35 G pria HoR R &
Fig. 3 The prevention and control system of soil pollution in the European Union (EU)

311 TELEANEIL NPH L B ARERN Dy R B i ) B % [ RS A, BRI T 1972 SR T

(BRN L1222 )  (European Soil Charter, ESC) , &5 — V¥ 43800y 5 R4 (1 4 B s g =301
2006 fFERKEZE G2l 8 1 IR AR L BRI (Thematic Strategy for Soil Protection, TSSP) , ##ifH LA
N Sl ) I R ST TR N B = T w2 Qi I e we = T £ St 1] 97 YK ) R R SR el G wb
HEZEFE4) B (Soil Framework Directive, SFD) , %M EBHERG—HBHTH T E, B5%
J A T Jre 30700 A, % Bl R (R AR 0 A [ S B 00 2 7 B R B S R, DL 3R T X
RO, H TR L R R T B DL R RIS S RSN R, R BULIR A R AR A E
S
3.1.2 TS EAR BRI Ytk SR HR M4 4421 (The Contaminated Land Rehabilitation
Network For Environmental Technologies in Europe, CLARINET) 3/ F#R A5 YLtz o) f 0 45
RFB, DA N A BN K BEUR o0 5 . 8 7 3 b P A xof b i PO D A0 ) A5 5t B b 3 7 T e
FUF R H AR, 3 B R RIS iz F e R SR RS2 BRI, R B (%l S
PN BR A [ S BRI E R At S P, e REBOR . SCERAIRL A AR A IR 4 . W5 G417
MR ST IR ST R 00 2% 2 A FE (g i3 175 G b b A G sl ) 1] o5 00 077 1D 5 I by 3z b 4

(Network for Industrially Contaminated Land in Europe, NICOLE) k&%), H “IT Xt
R OIS, FEARRIRE S VIR BOR LU L K B ORI R A R R S
=, JEAETAALR . FREEORA AN R TAR S AN A AL A IS i — B H A
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T 1995 F AL FIRRIN TMLi5 Gedmihtlh2s (NICOLE) & 55— ANERRINE 2K Tlkys Yedzih & 7
REEEMEHNF IR E, BRGNS — N5 RIS AR M m et G, FRAEMR, |
HERR T = A R ) . PR A ER s Gt th,  InsEEPRGAE, AR mAH e (oIt
RE . BOAR. SHBUFEL 1) R R BET, RO ks g S i R ss A T
fEH (SRWG) IE/ ZW AR CITRMZEGIUHT, @Sosyum & E, mknRreie 8 HitE
15 RS 5 B A AT AT
313 FEW H R KA 2554 P (Holistic Management of Brownfield Regeneration, HOMBRE )
AR E-CIFRIHESE (EUFPT) BT IHZ—, HHRRIREAEE byt (1) 5 24 m R FH an e se ot 5
PR A, TSR AN A, A TRAR ORI RS AR G (TR BH#K . BUEHIE#H . BUF
EEE ., TR TR v AANME, FEEE RIS (Brownfield
Opportunity Matrix, BOM) Fl3z il 247 (Conceptual site model, CSM) #ATHS, Ash il <46
B BRSNS T BoR AR i 1R i 55 < 1R A SR ZU M W [RIAE X Fh b [RE F LA G i 1
EM AR, HME R EEW B (eRIEs) « BARTME Cnses S A 835D |
APME (R XS « AIERAEE (WNER HHUEE) MR REE e (WssihE
L RIFM A AN, Gl TR SR (R 2) WIS Y i R G R 45 S
FEHE AR S5 TR () an A B R I A5 S e A B D 2 IR R &R .

% 2 ARHL S ERE T ML 5 AR %5 4y 20
Table 2 Intervention and service defined in BOM

T-Hil Intervention R %51% 2% Service / Benefit

T+ IR PFEFE Soil management activities +- 343 Soil improvement

K EEJRE L Water management activities K FEIRELE Water resource improvement
43 (0, Rt 52 Implementing green infrastructure s LR R4S Provision of green infrastructure

RAE 5 1% 4% Gentle remediation options Ry G 338 e b T /K XUR: Risk miitigation of

contaminated soil and groundwater

HAhEE k% Other remediation options A% 3E 4k Mitigation of human induced climate change

AR CReVR, APRIRIAEYT) Renewables 4225 Socio-economic benefits

AT R4 MR R % J& Sustainable land planning and

development

Ty M S A B DL o R TS e — R B A — R R AR R B ORHK, LT RS DAl R e
Yyt T RS B, VPN [F) B S b R AR ERIER B G R AR,
AR TS, T FE ST BIE FE B0 AE AR fry mT S0 o1 (i s v S R (K B AR 6 2 5 xR
MIREE, TSPl TR AL 23038 . AU aaE s IR E NS — B mEI LR L. ]
Frektealsly (Sustainability linkages, SL) st iz BE B (1A% OMES:, KHE SURF-UK F 2238
SN GUR . B ER IR AR EE 2R (R OGHE, DRI T I xS #h 2 . SRBEANZ 5E 52 R 11
ML (B 4) , G FR A4 o5 vl SO AR 2 AR v e 2 i A S IR S5 TRk

SMASZ

-~ FEFIHLE]
FE 174 Receptor

Pressure / Change Mechanism

MGG AT
The constituent of economy, environment or society which
could be affected by a change / pressure via a mechanism

T R G T X S A7 A AT RSO0 03
A factor that might cause an effect How harm or benefit might be brought to a
particular receptor

4 T RREEPE A
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Fig. 4 Sustainability linkage

HEAMEE (Gentle remediation options, GRO) & NiREIEE & 4 8 52k 48 15 YL 38 1M R HL
R JRUISE B 1 e sl XU P R CELHEAEME B AZE B EHAR) | HAEAE 5t il vE e XU g [7)
AT ok T . R A AR E A SREN. SRR BRARIT R, R L 2 M E R B,
FAT, EAMEE TR Thia Tk EP g o8 gy e o Bk o [ 8 8 H5 Y Tl
PO A X2 PR SRR R HAE NS S BEa MM T RFge e i S &S e 2
AR, BB, EhTHE R, SmBRe . =R mHscg A AT R &,
BAMEEAE SRR TAEFM N T2 AR iSRS ERE AR AT TSRS
2, ME TR R MIEAEE (Gentle Remediation of Trace Element Contaminated Land,
GREENLAND) i H fill 58 7 2T KRS Gtz iR e 2 26 iR S0, FIFREK Excel A A
GRS, MoE T BUPTAT I KRR BN . Bk B St S = AN B, B E ARV
i+ FIZEAR S H e A R R w0 HE P T3 3t P T i e 4 s 0 YO,

32 T=HIESEMARAGKER

o D B2 T PRE T FE AT AR 2241, FEEI KR b, g 22 R R R Oy 3385 it T
VEFF CHUS A BRI S

7 22 2 i L 1) 5 AR B R I R R A E X 2 — 0, 1083 AR ( HIRIE IR E)
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Fig.5 The prevention and control system of soil pollution in the Netherlands
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Abstract  International experience shows that a complete and scientific technical system for prevention
and control of soil pollution is the foundation key to comprehensive promotion of protection of soil quality and
protection and control of soil pollution, particularly in China where the work to prevent and control soil pollution
is still at its starting stage and confronted a series of challenges. Although the responsibility is heavy and
long-lasting, it is a must for building up soil pollution management capacity. In this sense, to effectively prevent
and address the problem of severe soil pollution in deserted industrial sites, and promote safety and sustainable
utilization of urban lands, this paper presents a comprehensive and systematic overview of the technical systems
for prevention and control of soil pollution in the USA, UK and other European countries, including their
elements, composition, evolution features, laws and regulations, technical guidelines and standards, and
management system. Though the technical systems of these countries are quite similar, but do differ from each
other in certain aspects. The establishment of a complete effective sets of soil pollution prevention and control
systems must be based on the principle of end-to-end sustainable management of risks and encompass the three
interrelated and mutually affected elements, i.e. legal support, technical system and management means. Laws
and rules are the core principles and key guidance in standard formulation and measure enforcement; standard
guidelines further detail and specify feasibilities of the laws and rules; and management means are assorted
guarantees of the laws, rules and standard guidelines at the practice level. The perfect site soil pollution
prevention and control systems of the developed countries may serve as reference of great guiding significance
to China in building its soil pollution prevention and control system. By referring to the successful experience of
the developed countries, and proceeding from the actual needs and specific national conditions, this paper
elaborated development direction and important contents of a "legislation - technology - management™ integrated
soil pollution prevention and control system.

Key words  Contaminated site; Soil pollution prevention and control; Legal system; Technical standards;
Management mechanism
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