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Brief Introduction of Pollution Sites Remediation and Risk Assessment and Its

Policy Making in United States

RONG Yue
( California Regional Water Quality Control Board, Los Angeles Region,Los Angeles, California 90013, U. S. A.)

Abstract: Site remediation has become an imperative part of environmental protection in China due to recent economic development,
urban spreading, new industries replacing old ones, relocation of old industrial sites, and increased environmental conscience. This
paper mainly introduced the concept, method, calculation, risk assessment and management for polluted sites remediation based on
experience from California, USA. Further, the paper presented the concept of vapor intrusion and how to use vapor intrusion
methodology to determine site remediation standard. Mathematical modeling approaches were also discussed in terms of how to
determine the residual pollutant concentrations in soil and how to calculate indoor vapor concentrations. Based on risk assessment,
California Environmental Protection Agency, Water Resources Control Board issued a ‘ Low Threat Underground Storage Tank Case
Closure Policy’for impacted underground storage tank sites. The numerical criteria in the Policy were based on calculations of human
health risk assessment. Finally, a real case study in California, USA, was presented to demonstrate how the risk assessment
calculations were applied in polluted site remediation, which helps to answer the question of ‘how clean is clean’.

Key words: polluted sites; site cleanup; site remediation; risk assessment; indoor vapor intrusion;soil gas sampling; site remediation
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Fig. 1  Conceptual dose response curve
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Table 1  The reasonable average values used by California environmental protection agency for calculating the average health risk value

HESH

5 wRA R Rl T f‘@fﬁ}fﬁ Fi
JL#E A LARP
AIEAE (1) - 35 e i) ATcarc a 70 70 70 70 70a( USEPA 1989) , & XK
hE BW kg 15 70 70 70 DTSC HERD(2005)
T TR ] S ED a 6 24 25 1 & FHTAEE 075 Mk ; DTSC HERD (2005)
b , EFTLA RS T B — A H TAE
BRI EF d-a™ 350350 250 20 20 4, DTSC HERD (2005)
T R IRS mg-d~' 200 100 100 330 DTSC HERD (2005)
g3 e ik A M mg - em> 0.2 0.07 0.2 0.8 DTSC HERD (2005)
ok 2 11 7% R AR SAS cm? 2800 5700 5700 5700  DTSC HERD (2005)
VM 4 s ] tau s 9. 50E +08 7.90E +08  3.20E +07 J&TREEHREENE
% BhE THQ ToHH 1 USEPA(2010)
AARAE A fihE KU B BR1E TR TR 1x107° USEPA(2010)
®2 REERWORE 23 M RBIRE MR, L AR AR
e e HESAURIA T K URAE R AT EUH N 2207 5T .
- E;i ﬁx 1, 7E 80 o YR 6T 50% HLVDFI 50% #1158,
<10~ B ; - 01 e SR T 1y A e yhis 22 ke Y
21070, <107 UEE W TR R R (Toluene) g - Sifs FRAY pr i Araft R EOIE 3 (M
>10 FRRI IR, 3R H 2 FN4 fyrhEME) . A, 7E 115 fo BREE X T 100% 8

S EbE T, A,

T HEE RS (mg-kg ') = RIETEHLA &R AR
HEREL(WFR 3) x MCL(AR K bRHE)

£3 HEEENSBRERHD D /mgkg !

Table 3 Concentration standard coefficient of soil cleaning/mg-kg~

R 15, £ 7K ( Ethylbenzene ) ) 4 3835 3 09 & & b
HERBONE 6 (BRI 4 F18 By aI{E) . LARL2EHE. LA
B IR RBUE 150 fo G FIZ AR 7, it
/N FREE 20 fo TREEFEPRRAAIR A% .

_ ‘ e I ]
A TR LRt C4 ~C12 C13 ~C22 C23 ~(C32
> 150 1 000 10 000 50 000
TPH 20 ~ 150 500 1 000 10 000
<20 100 100 1 000
H R KL LB T2
/i iR L b Bt
B =0.044 B =0.077 B =0.165 B=0.8
T=2 T=4 T=9 T =43
150 E=8 E=17 E =34 E =170
X =23 X =48 X =93 X =465
MTBE =0.039 MTBE =0.078 MTBE =0. 156 MTBE =0.78
B =0.022 B =0.033 B =0.066 B=0.34
T=1 T=2 T=4 T=18
BTEX 80 E=4 E=7 E=15 E=73
X=11 X =20 X =40 X =200
MTBE =0.013 MTBE =0.039 MTBE =0. 065 MTBE =0.338
B=0.011 B=0.011 B=0.011 B =0.044
T=0.15 T=0.3 T=0.45 T=2.3
20 E=0.7 E=0.7 E=2 E=9
X=1.75 X=1.75 X=5.3 X =24.5
MTBE =0.013 MTBE =0.013 MTBE =0.013 MTBE =0. 065

1) ARZEE TR M5 449 TPH 4 total petroleum hydrocarbons (i S Ak & ) 4 ) ; BTEX : B A benzene (%) , T A toluene ( FH 7K ) ,E A
ethylbenzene ( Z.75) , X 4 xylenes( —F75) ; MTBE "4 methyl tertiary butyl ether( F 34T 3£ 2/t ) ; MTBE /R IR H K AR i
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Fig. 2 Schematic of indoor intrusion of volatile pollutants
3.1 FERVETS YW EE AR KRS DAl EA s 8Ly
2575 Y 8 52 bR e

T R B R AR TS Yy 2 AR KU DAL X
SRR Johnson & Ettinger Model ' | Bl fF i J&E
BAL. J&E B 3 G A 22 i Ao B 5 O
oyJTRE. BRI TS Qe TS QIR T R B R IR
R, R AN R o i AR BA R .
BT DR 5E 5 Gt 7 A8 52 1 b ol o AT B
VA, BIVE 5 N A XU B o 3l R R TR RE A
10 (RVE T 432 —) s FIRDE X S 10~ (RIS
Iy ). SERFBARIES PR R A5 o] 4 3 A
FIHE T K 75 G BE . 3B s ke 1) - S5 A4
HO R A AR B Al T LA Ay i 5 75 e 7 3 3 AR HE Y
%, REA R B AL B 7 Rk A s
,ﬁﬁ(UJ )
3.2 SN ERGREE: AR AR ZOR MR Y (2015)

RN R ENARNE PG T2 — R+

BESRRFE. BN ZEBCR BN 2 A H 3R
REER AR B, B LA N PR B 18 AZ LK A B =)
AR T N R £ 2B A 38 SRR R LR 48 7 )
(2015) "%,

e R 9 T FES W RER S A+
BESRRFERN S0 % SRR ST, FE R ZR
TR ARCRBEZ B — R AR AR AR R B 5
G YT R AL SRR, HRThe 8] £ 1N
PACRAE Y 35 R BE T EE . BN SRBE s e 48, R
BRI Ss e AL FLIR B 3%, 2 )R Bitie
Ui B A SR BE i (RICRBE ). RBE e
Jr A — B S K A R T i LK AR 3 Dk
BFLIT IR . SRR F L b b Y R R,
R S, G SR S AR R, AR A5 7T RE A
s S, BT LA, 5 R BORE S SRt TR
(100 ~200 mL-min~"). ZJ5, TSR AR UE
PeEMA Ve, FlmEH A, B, RS )
B te ek 4 Jm . F e Rt R E LR AREE M4
Mr. DROMERIRER AR B A X e ARE 5 i 20 B
Tk (B2 E) , L r X L8 = +
BESAKE S M T VRGN B0 ER . AL AR S b
B RS R], 20 B ASORE TF, B o RE A IE A0 #r, &8
FIRE S 20 AT, 0 ML BE AT RR 5, S0 56 =5 5 5 PR IE 2
BB ACHERE RS T A IR A BT AR T A FR A
(1) de /INBLR

4 Nt TS A R R KBS 45 5= BUR

RISCIEIE 1T N M fa B XURS PEAS A ME & | J7 3k
THEFIXUBS A B], DT 5 | HEA5 A P i5 e My s AR
DR A 7 1 1 5 175 e 0 B . IR A B RE
XTI E R EBOR? 18 2012 4 NN K B il 2
Jr AR Al RS Tt R XU 5 38 ) R R B 45 SRt A
AR T 3 I AR XU 25 RO X
S g T G EE G AR S AL R BT
PSSR BOR. BOR A E R IECF e X9t
WO R.

R A Se e 55 BN T5 YL IR EE S B, 2
S AT AT B R KRR B LT BRI, N A
Gei (BIER B AE B FOK i e v B TS e ) | R
TG U PIANEEIG N, 15 QMU E AR, 2ORA — A5 3
Gy i PN SRR SE. 21 BT AT Se te S5 R HRR G
Jai 3 DIREEA A 2 8 DR AOK B, @4F &
PP Qe N AR, A B B i 3 AU A
fih. AR L T AN B XUBS PP T i 3 A



1730 AN 5%

Bt 2% 38 &

PRI AR g T R R AR . USRI L R P Y
JeRFAM RIS 9 3 A BRI o B b ofE, IR 405
AT AR KU, iTASE R T

Pl 3 R R KK A0 2 B BRI 5
MMEE. BT IE A A 75 G Pk B VR A
HRH CRIEE) BOAETE S5 75 5 B M R K, 5 O

AOKIFRFE B S5, il an, 55— T2 K2R IA Rl
H B AH ) BIAEAE 15 94PN T 100 fi( 2930 m)
AR HAOK IR R T 250 ft (2975 m). HE
PRz il G A 3K A L, 5 G ik B T LU T
AL HEBOR e A A — SR BRI e PR
SN, YA BE R AR 1 25K

AT, AR AR A e
S AT e R

A L AE £ BRIF) I TRT S P2 ) PR % 5L

<100 ~250 f [T MR AT R
I [C——>a B3l Y ik I s ek ik
<250 >1 000 fi
.
<250 fi
>1000 ft

B<1000pgL™", M<1000pgL™"

5 l:l 177 Y37 M A BRAE R S IR ARE, I FLK B briafk

<1 000 fi =1 000 fi

B 7K M HUEERUT Sk
B3 fmdi i T i R U 25 B ity Tk Ak RAY E B E R

Fig. 3 Quantitative requirements of groundwater quality of California underground oil storage tanks closed low risk policy
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Fig. 4 An example of indoor intrusion of volatile pollutants
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Table 4  Quantitative standard calculated for direct contact with the body and the outdoor gas

in California underground oil tank of low risk policy/mg-kg ™"

RN Rl Tl s
(7] 0~5fi 5~10 ft 0~5fi 5~10 fi Oﬂ%ﬁfiﬁéé\&ﬁ%
(ML) (HE LR R FIEN) (HBTE LR (HEILL T R BIEN)
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