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Case Study on Health Risk Assessment Based on Site-Specific Conceptual Model
ZHONG Mao-sheng'** | JIANG Lin'*?’, YAO Jue-jun'*?, XIA Tian-xiang'*®, ZHU Xiao-ying'?®, HAN
Dan'*? | ZHANG Li-na'*”

(1. Beijing Municipal Research Institute of Environmental Protection, Beijing 100037, China; 2. National Engineering Research Centre
of Urban Environmental Pollution Control, Beijing 100037, China; 3. Beijing Key Laboratory for Risk Modeling and Remediation of
Contaminated Sites, Beijing 100037, China)

Abstract: Site investigation was carried out on an area to be redeveloped as a subway station, which is right downstream of the
groundwater of a former chemical plant. The results indicate the subsurface soil and groundwater in the area are both polluted heavily by
1,2-dichloroethane, which was caused by the chemical plant upstream with the highest concentration was 104. 08 mg-kg™" for soil
sample at 8.6 m below ground and the highest concentration was 18500 wg-L™' for groundwater. Further, a site-specific
contamination conceptual model, giving consideration to the specific structure configuration of the station, was developed, and the
corresponding risk calculation equation was derived. The carcinogenic risks calculated with models developed on the generic site
conceptual model and derived herein on the site-specific conceptual model were compared. Both models indicate that the carcinogenic
risk is significantly higher than the acceptable level which is 1 x 10 ™°. The comparison result reveals that the risk calculated with the
former models for soil and groundwater are higher than the one calculated with the latter models by 2 times and 1. 5 times, respectively.
The finding in this paper indicates that the generic risk assessment model may underestimate the risk if specific site conditions and
structure configuration are not considered.

Key words : site-specific; configuration design; contamination conceptual model; health risk assessment; case study

UTAESAE , H Tl A b 3BT | 4577 ) PAT i et
A E O T E 15 Qe ) 2 B | — LB T
U R N NNEE ST U NI SYR WP A OF A R LR
b3 B 17 3t 3ot 7 AR SH St A A B 7= A A
A2 R 32 3 s e T R R T
s Z AT A B KR DA

F [ 75 75 Gt 3 3 A8 BR0TGES A0 A e, i
AT B RS Y 37 A U S 58 B A A LA bR
WEFAT AR ZR. A1 Hy T4 3 1) 22 [ 64 P 9 1] R A
PTG X BTG IR ZHO A DL TE B = 5
MO AL SRS T AR AN i, S B AR IR AT

DRSS TP s 38 7 S LR A 5 00 5% 48 1w A DA
R AR SRR BT A A R E R E S
Dl 45w P A HERE(E, Bl TR SR T AR LA
ARG b ) FLAR 5 YL AR A 2 R R LRI
XA AR K SR AT R O R S &
WG DAL — 28 22 5, MELL R Ji5 22 37 1l XU
PR 7 S E SR 22 S

Kim B 2012-05-03; EiTHHA . 2012-06-09

EEUA . JLatiAZE K5 H (D08040900360804 ) 5 FREE LR 140

ai PEATILPHIFE 3 (201009032 )
BB B Pk (1986 ~ ) 55, W+, FEIE 5 ] TS Y3 M i

Pl 5184 E-mail : zzmmss1986@ 126. com
# SRR AN, E-mail ; jl-iep@ vip. 163. com



648 E

B i

ABIEFE ABE TAC ST REAT HUAL T B a5 ety
) AR 7 5 e 1 R 3k il ) AR A SR
TS TiZI 0 5 G B . FE e el bt
T RS OF T DAl 1R 75 e 9 J i R 7K
XIZ Rl A FR T A 57 AR R AR . [T s
S5 HHEE S0 b A PPA AR R i R A 2 SR
FTECES oM, LU [ 2R Rl H i S 1=
ERSIES

1 37HEER

1.1 ZHRHIE

JITAE 5T B b Kl 457 F b s AR USRS M R G 5T ik
A=K Ak 7 T A 296 900 m” (300 m x 23
m)  HZEEH EE 4 2, P 0~ 1 m R+
B 1~6.5m AHEE 65~9.5m HEFLE
9.5 ~18 m AW+ 2. XIHL T /K [y A FE At

R MR 11 ~12 m, JEFHEOKEKZ. Bl i3
W32 b Rk 6 T b T A 7 D sl A A WAL T
AR TR R XCHL R K R 1)) 3540 BRI X
WEETEZA AL T X P8, i3 A 55 i
fhEE R, T IX 4 55 R Kb A AL
T4 P 1 2- S OB T ) I R R A F
10 600 mg-kg ", Hb T 7K rfv 5 &5 Wk B 35 F1]9 800 000
pee Lt R I E ARG e —
1.2 {54 REIE

SV T iz bk BT A DX S R K TS
YtR I B R A 23 P T AN B 8 A 5
TR ZH A4 B A 8 A BT B AR () M Ak I T A R K] Je
ST Sk SCHL BT A5 DL R K i
AP TR 1k M AN i 15, 0400 3 1 42k 3 1)
XA A TR AR AL, SAi B 6 A SRAR A, - 1f A B A
Bl . 38 o /KR A3 B 05 12 DL SR [ 7]

WRI18
e @ -

|
[ 1 = I eman] ] WR22 e
ig ﬁi___:gj | = S | | @ |1 Plﬂﬂ
m I
ol T @Y LT3 VR g, == H|
1]
u ‘ O :
: Eﬁ i { WM%
| ﬁ% Iy R @ RbtickE |
| I [ S
| e | Bt N < |
[ Eﬁi@:::; AL l'%*]%ﬁfngg L_ 1:5000 |
AT 7 B

1 RESTEBETRE

Fig. 1 Layout of sampling locations

Hr WR17 K WR22 SRR [FIVREE T IEHE 5 S
AT AR W DR 2 DX 3 T KA i, AR
FE SR R AN TR R BE 19 - 38R . A BT 45 SR B
WRI17., WR20, WR21 K WR23 KA £ 95 1 Y 5
AR IR I 1, 2- TR OB, B R U BERE AL
F WR17 55519 8.6 m &b, i5 %] 104. 08 mg-kg™';
WRI8 ., WR22 5 RAE A4 WI7E 17.3 m, 17.6 m
AhHGH 1,2- 5 HE, 41 0.33 mg-kg ™', 0.43
mg-kg ™5 WR19 5 RAE ST 5 A~ R Y
KK 1, 2-2 5 Z k. WRI7, WR20, WR21,
WR23 KA £ 75 Qe 9k nl o3 A a1l 2 Fs.

HI Pl 2 AIAT, B WR23 5 R AE S A0 A RAE A
e e VR B BAE 5 /K2 RO O i 155
HEKJZ 3. R, WR17 . WR22 5 Wil -3 R
JKAE R 1, 2- 8 & K Uk B2 43 0 ok 18 500
pg L7507 pege L iAWY X 4 3 K b
K G Y 5 O K B A AL T RS b

oK LAY R RS — B, AT T 5 X 3G
Jerl BRI T B ys R BE L T /KR BT
DX T L.

2 SRHSEE

2.1 TG Y

FEXS 15 5 37 A A 7 A R RS PP I, 32 57 IE 8
75 G MR Y 28 ST 2 W TR R AT DL
(VOCs) i 9L 7 M, 15 Je ¥ 2 2008 i 45 e 5 2 Ik
fity, 22 Ji A2 VB P IR A T B NS A 4 1 o
T A 5 PR A b I A A
B H I 2 15 e 5 2 AR R XL FE 3R
BB TR 5 AR AZ IR B L
Mo bR A TR AR 24, o AR S T A
3 }5)?5:\‘“2,1“-

A b MRS B g HE R 2 — 2 it bRk
RIVAS R S ute 918 N N/ NEIEi = M S R R L 7/ BB



2 4 PAESE . BT S M TS Qe RSB RL 14 f BE IXURS: YA 28 Bl AT 5 649

Wt /mg ke
0 20 40 60 80 100 120

L3} (a) WR17

4.6%
E
by
I 86 7
3

0 04 08 12 16 20 30 40 50

\
I

(c) WR21

%ﬁﬁiﬁ/m
i~
Y

,_
[ee]
(3]

[NNNN

19.4 %

¥ Bg/mg-kg!
0 04 08 12 68 70 7
£
P
£ 1877
3
w
77
183 %
0 02 0.4 0.6 08 1.0

1.1 I I % I(d) WR23I
2

bR
=N

AR EE/m

143

&M

2 TEREEYPERKES T

Fig. 2 Vertical concentration profile in soil

Zi5 R tIE
() {FHRTE

e
255 K

(OREES: S

B3 VOCs 57T R RERZEARTSRE

Fig. 3 Generic conceptual model for inhalation exposure pathway in VOCs contaminated sites

TES3 T4 BVE FIAR UGHE 1 T 7K Fei5 G 38 5y
T TR AR AN 1 2 08 A R R 2 5 2 A i, Bl R
UG o 9 T A AR A AN 2 S SR AR AR A
(] 5 32 (A B i (A28 1T Y A B AR RN - 498 v R 1)
TR It A ST B B e A S ) B0, T A A
R A DAL 00 sk 8 R b S T A R XU T
Pl B AR E AR A (1) ~ (2) iR, K
o IR by 4875 G S 500 I B0 KU TR2 i
T K Y T B I R S0 RS, A S B UL
3.1 TR 1 AR,

IRl = ¢, x M xp

0, +K xp+Hx0,

D(:ff x N
D(‘,ff - x
o xn+L, xER XL,

EF x ED x URF
AT, x 365

Dcff X 7]
D xm+L, xERxL,

EF x ED x URF
AT, x 365

2.2 HBAKIE 5 Y AR

ghA A A ST BT ER s e H S T
TRIRGR S IR, LA L 38 FH AR A A5 780 5 b Ak sy 1) 52 B ¥
PME SR (] 4) HATEEMA. KN ESET,

(1)

IR2 = ¢, x H x

(2)



650 wo®m B % 34 %
s
L g
5 BT, SR8
/%?f?» 3 = 2 ®H
==
m//f 1t A 11
Ak, D DA, H912
=+ ST A=

i
. // RA 077

15 i T3 B Tk

WK EKEMIAR, $1EE20 m

E 4

Mok kS R SR EY

Fig. 4 Conceptual model for the contamination in subway station

55 18 AL S BRSO SR T e I S T
K EIE FJ7AN ] ROk b gk ok A8 BN YA 2B
SRR LT, B 28 (8] R o g T e 1 X
MR KA L DL, B b Bt S 1T A R
oK P TS eyl e e SRR AR B A PR s
(] - MM i A AN B RS, 5 0 BE e 4
Sl ) 3 R 2 T K R S e ) O R e A S
HH R RERIE A 3 P s (). PR T AT 5 )
5 B BOTEEE 2 3R TR BE JE M BE HE A M kv
2 NHTS Yy, LA AR AT BEARAY sk ol A AR T
VRN 50 B A R XL

3 XA

PEAG R AE
HRAE 1] 4 v bk sl 37 b V5 G BE AR 455 1
HE R R oK v G W e b gkl &= N ) 2R AR
AT P T3 — A T Y B A A g KR T
. AR

2, BT E 3 MR PE A A b — 2
TSP A IR A . W AR A AR A R R SR AR DTAG
S EE DR G PR A0 3 e % S i ) Ay g v
G S BN RPN R T s
(3) .

Flux x (LxB +2 xLxh) =
ER XL xBxL, Xc, (3)

L, Flux 075 Y P45 Kl B, mg- (m*+s) ' LK
MR B AT BT 10 A my o, HEBNE A PS
YL ,mg-m*3 ; HRfFESIE 1.

—MINK VOCs FZARMR R E 1/ F T i it
O3 T HOVE P 28 BRTR B IS A i il B | DR ot ml AR A

3.1

RSCY HOE AT VOCs [ # & 3 1171 i
(4) Pi7s.

&)

mmzpfxif— (4)
0%:33 D ‘ 03‘.‘33
D =D x s xS (5)

K e, NIRRT LIPS R TE, mgem ™
D" VOCs 7E LTI ARY FARE, m’ s H
RIEFSZWE1L

XEFIRAR T I R o) WA, 24
A 75 Y 3T AT o = AR AR st
(6) ~(7) P,

L

Hxp
6
CSXHWS+stp+Hx6a5 (6)

K, =K, x/. (7)
K, ey MANAEAE 49805 Jeif 485 VOCs [k
B mgem ™ HRFFSSUEKL.
MAETETS Gt T oK i, SR A (8) 1AM TR K
R AR A A 2 A POk B R K TR TS )
L.

C]s =

¢, =c¢, X H (8)
X e, WAAFAE R K75 ek + 385 vOCs 1)
Wl mg-m ™’ ; HRFFHSZS0LE L.

BXr s (3) ~ (8) , AR Ak il = N A A PG
YeWriH s = (9) ~ (10) fw. Hb () T
TR A ZE NS PG Rk, X
(10) HF 5 F K IG g i A B2 S hig 3y
R

¢,. = ¢, X Hxp X
T+ K xp+Hx0,



PAESE . BT S M TS Qe RSB RL 14 f BE IXURS: YA 28 Bl AT 5 651

2
D™ x (B +2h) x7 (9)
D" xmx (B+2h) +L,, xERxBxIL,
¢, =c¢, X Hx
D™ x (B +2h) x
o X ( ) X7 (10)

D" xmx (B+2h) +L, xERxBxL,
KA, e e AR A TG 5 3 R T K ik AR
N 75 G Wk g ,mg-m*3 s HRFGFESIE L.

WA A7 1A 1) 2 R AR R R -2 DG R, P ST
MRl N AR N 51 i 52 350 UK 5 4 sl R K
HRYIREER (1) ~ (12) B, Herp 5X(11)
a4 85805 4 S 350 Bo@ XU 1IR3, (12) H
TR /KI5 G BUNEUE XU TR4.

EF x ED x URF

= ¢, % M xp X
0, +K xp+Hx6,
D" x (B +2h) x7
X
D xmx (B +2h) +L, xER xB xL,

EF x ED x URF (11)
AT, x 365

EF x ED x URF
AT, x 365

D" x (B +2h) xn

IR4 = c,, x

=c, xHx—;
DI xnx(B+2h) +L, xER xB x 1L,
EF x ED x URF
AT, x 365 (12)

DA A RT3 B i 2 80 s S RBUE Ik 1

I = R,
R3 = e X 365 ”
*x1 SHENKREE
Table 1 Definition of parameters and assigned values

B by Bk 2 B] 2 T AT B FE S m 15.6 al) 0 TR AR, EN 0.26 S

h SRR A A T Y R m 8 al) 0, 3 LB, TT k4 0.32 S

Lo 3Pz [l SR s i R m 0.8 a!) L & S U ES @l 3.86x107%  bY

L, MR N2 ] m 13.3 al) Soe THEE YRS, T 2.22x107% S

D, YA P HRE  m? s ! 1.04x107° [13]] K Tk 43l R AL, o 2N 17.4 [13]

D, YK T Y R A, m? s ! 9.9x10°" [13] n FEm 4% L 5], T ik 4 0.01 [11]

ER Mgk s s SRR s ! L3x10™* [22] EF SR dea! 300 [11]

H R, TR 5.32x10°> [13]|| ED  ZFEW,a 25 [11]

p HIEHE kg - m? 1.59 x10° =W || AT, “PIyBUEIEHINE, a 70 [11]

0.  FHIOKSEE, TN 0. 06 S || URF AR T, (pgem ™) 7! 2.6x107°  [11]

< IS YR me kg ! S — Cy Hy R KIS e R, pe - L S —
1)a FRZSH EZRFIZHAR IS TTIOR, b FRZSEON B S48, i SO AR 2 X5 k5
3.2 PPfLER ®2 AR

*E?E 3.1 %‘I:fjj’ﬁ;% B/‘J i/ilbfﬁ*ﬁﬂ , Efﬁ‘%:iﬂl %5’% ﬁljj Table 2 Assessment results
= . P ft . ALY 5 A

N TAEN G 1,2- 75 4 e il 2 M AR U 2 ‘/ii;l ‘/i?ﬁ?
ﬁﬂ’\]ﬁﬁﬁﬁh[‘ﬁ/ﬁ\ﬁj,cs Llﬂ?ﬁﬁr'%*ﬁ{ﬂ'lﬁ&fgﬂ@ 44 2.9%x10°* 6.0x10 % 0.16 0.08
95% EAE T B e AL 2 B 47. 86 mg-kg ' 1T WEAK  1.3x107° 2x1073 1.4 0.9

M KRR SR D | ASHIE S b T AR ARG ) B
KUEFE18 500 pg- L~ VE N HARKIRSE ¢, AR
PEAT RS 1. TR, LA R il 3232 1 1 x 10~ ° 4
N HRe K AT 2 A2 KRG R A AR R (1) |
(12) ez + 38 Je R ok 1,2- "5 2 ke i
TR FRVF R (R 3 K /K B HbR ). A HE
3R P 130 R V5 e M A 100 8 57 %) XU BPA 28 =X
5T H bR bR s 45 R 15 YL M A A 3 ) XU 1T
AR 22 5 ARG IRl Bt R = (1) |
(2) Xz A 51852 B bt 4T 715, M S
B anFE 1 . PP SE SR nFE 2 R,

132 2 AN, TGI8 SR FH 3k T3 FH AR A AL IA 2

1) MU 1 RS2 H AR 1 R AR S U 3 3 203, MU 2 K
B HAR 2 RAABI S SBT3

b b 8 3l A 5 e M A AR o 5 1 KU T B A
2, 45 B 7R X S 4 g R R K 1,2- 2 L
Jot 155 Y Xof b AEK 3ty PRAR TAE N B i o ) B0 IR
T 1 x 1070, F2 B, A0 SR BUHT I 15 Y 971 o mk XL
I 42 I FE i, ek ol ) D 4 99 B b R KD ,2- L
Fe T YR AR Ak S 4 BN B 1 AR ] 48252 (R 3
S ARG LUK, A e B, SR FH 5 30 FH AR A% 0
RV o = R/ W = N U w98 Ll W RN (et i
SR T I H b iRk R e 15 Y SR A T 114 R



652 R R %
WA TR A R SRR E s 2 H b [9] FanC H, Wang G S, Chen Y C, et al. Risk assessment of
%%U%:‘F)ﬁ%‘ o) ,T% 1.5 ,Tj Eigﬁﬁﬂ:ﬁﬁ%{ﬁ exposure to volatile organic compounds in groundwater in Taiwan
VL= o N St [J]. Science of the Total Environment, 2009, 407 (7) ; 2165-
BT e BT (LR T AR S 09 T T -
ﬁ,?ﬁﬁ%%ﬂﬁﬁ@ﬁﬁ*ﬁﬁ/\%m {E%’ EE :‘Fi& [10] USEPA. User's guild for evaluating subsurface vapor intrusion
@@ﬁfmﬂﬁg/l\%ﬂﬁ?itéﬁﬁJ ,;H\:J%J @ﬁ%ﬁﬁgﬁ into buildings [ M ]. Massachusetts; Industrial Economics
Byl g 9 K K AL 75 G AN AT il g Incorporated , 2004.

FURHRIE A 2 PN, o AT 38 3 8 A0 1% B A2 A (1] Zpk, ZEapdr, WAk, 45 DB11T-656-2009 S dFBEITM
e BT RS H 4 T EA T 154t S e LRI, 20
e ok 2 1A B B T [12]  Z2hk, ZBFH, Skunlh, 55, S5 A 7= SO B0 UK -
AN, B2 LA ARG . BRI M. st o SRR R, 2011
4 B [13]  PREELRIPFR. 5 Yo 37 b XU DA 7 A 52 00 (F SR 32 WA )
[R]. dbat: FRELHRIFHE, 2000.
%%UE;&%EFH I%ﬁ‘iqz,fﬁ ?i* E’Flﬂu ':P %:J:i%}fﬁ [14] ASTM. Standard guide for risk-based corrective action applied at
VOCs iﬁ%%iﬂ*%ﬁ*ﬁﬂ%j E’Jml«ﬁif%:/&it&;fé petroleum release sites [ S ]. West Conshohocken; ASTM
International , 2010.
JHABIGEHET 1 bR T e S B 3L 19 [15]  BRERH, fhﬁﬂ}ém%. MR 7K VOCs #E% K F R R A 5T [ T].
Jﬂﬁﬁﬁ‘%ﬁ’&iﬁif%ﬂﬁ%}?ﬁﬁi%&iﬂl?ﬂ( 1 ,2—:/%:( FHEAL2E | 2007, 26(6) : 810-814.
LHETGRF i N TAR N GUS E BRI B [16] 2k, s, O0M, %, JEF H TR DRI 1)
i FURTATEEA2 10 1 x 10 °, 77 FL, 15 2+ M3 14 2 HERB BN 1] SREEREBISE, 2012, 25(6) ; 717-723.
MTEH2 2 4% T KSERRTIREY 1.5 4. 7 (17]  BRERE. L3esh R oK i vk SR e XU 20 4 R G WP (D).
. . vy - et HEERY, 2005,
W, UL D R R RIS RO gy ok st mmss e st bt 1
AU XU A A T AR NS TF | Sk e A & (D). db3t: K 2008.
mu*9@2§ﬁ1ﬁﬁﬁkﬁiﬂgiﬁi@$m5‘/ﬁ\ [19] Paul F S. Influence of bio-attenuation on vapor intrusion into
%}%j{fﬁﬁ buildings-model  simulations ~ using  semi-analytical  one-
[ 1] $MB, BREEZR, WG, &5, T A b 3058 8t B3 1) 40 K dimensional model[ R]. New Jersey: New Jersey Department of
BEXTRIIE[T]. HEER:, 2003, 29 40-42. Environmental Protection, 2006. 9-10.
[2] BKZE. HEiIBiar 2R Bkt 1], PEASE [20] GSI. Bio-Vapor-A 1-D vapor intrusion model with oxygen-limited
TA:, 2005, 21(5) ;: 600-601. aerobic biodegradation [ R]. Texas: GSI Environmental Inc. ,
[3] UMk, £, MEUE, % HEFHA T voc/svoc 2010.
V5 gk - SEAE R XU 04 [ 1], BB Rl 2010, 31(2): 397- [21] Pak H S. A method for assessing soil vapor intrusion from
402. petroleum release sites; multi-phase/multi-fraction partioning
(4] Stitil, B, . FAR2G) 3RS 7S 7S Fi i i 15 [J]. Global Nest, 1999, 1(3) : 195-204.
S ATRRAE B ARITAR (1], PRBERL, 2011, 32(9) : 2645- [22] tafPfE, skok, EHA, 45 HFPERIT S TIM]. P
2653. % BRVGRMAHR IR, 1997, 405-406.
[5] W&, 7. Johnson & Ettinger I Volasoil 1557 5 4t [23] USEPA. Calculation of upper confidence limits for exposure point
Wy N R RS PEAN TR B N RN EL AR [T, PRI RLF oA 4R concentrations at hazardous waste sites [ S]. Washington DC;.
2012, 32(4): 984-991. OSWER, 2002. 6-10.
[ 6] #7266, BRI, XNFE, 55, 75 YL 37 e B XU BEAT 11 52 4] [24] Friebel E, Nadebaum P. Health screening levels for petroleum
R[], HIZETTZE, 2006, 13(1) : 230-235. hydrocarbons in soil and groundwater part 1: technical
[ 7] US EPA. Volatile organic compounds by gas chromatography/ development document [ M ]. South Australia; CRC-CARE
mass spectrometry ( GC/MS) [ S]. Washington DC: US EPA, ( Cooperative Research Centre for Contamination Assessment and
2006. Remediation of the Environment) , 2011. 59.
[ 8] el 914, ©XUEPH. 3 Mo R /K Y5 G SN ] B iR i A [25] DEFRA. Assessing risk from contaminated land-a proportionate

BRI LL e (V] P EBRBERL 2, 2012, 32(2): 345-
350.

approach[ S]. London: Department for Environment, Food and

Rural Affairs, 2006.



HUANJING KEXUE Vol.34  No.2

Environmental Science (monthly) Feb. 15, 2013

CONTENTS

Characterization of Chemical Compositions in PM,, 5 and Tts Tmpact on Hazy Weather During 16" Asian Games in Guangzhou

409
416
424

TAO Jun, CHAI Fa-he, GAO Jian, et al. (
ZHAO Xiu-juan, PU Wei-wei, MENG Wei, et al. (
WANG Qian, CHEN Chang-hong, WANG Hong-li, et al. (
Study on Number Concentration Distribution of Atmospheric Ultrafine Particles in Hangzhou ««+«+-sseseereesesemmsnmnmnienennnnnnncnenns XIE Xiao-fang, SUN Zai, FU Zhi-min, et al. ( 434
LI Xing-ru, DU Xi-qiang, WANG Ying-feng, et al. ( 441
ZHOU Bian-hong, ZHANG Cheng-zhong, WANG Ge-hui ( 448
SU Bin-bin, LIU Xin-dong, TAO Jun ( 455

(

(

(

(

(

(

(

PM, 5 Pollution and Aerosol Optical Properties in Fog and Haze Days During Autumn and Winter in Beijing Area

Forming Potential of Secondary Organic Aerosols and Sources Apportionment of VOCs in Autumn of Shanghai, China

Pollution Characteristics and Source Identification of Atmospheric Particulate Matters n-Alkanes in Baoding City ~++++++++++

Study on Pollution Characteristics of Carbonaceous Aerosols in Xi'an City During the Spring Festival

Characteristics of PM, and PM, 5 Concentrations in Mountain Background Region of East China
Assessment of TVOC and Odor in the Remediation Site of Contaminated Soil and Groundwater Using Electronic Noge weoveeeesesereneseanennes TIAN Xiu-ying, CAI Qiang, LIU Rui, et al. ( 462
Characteristics of Mercury Exchange Flux Between Soil and Atmosphere Under the Snow Retention and Snow Melting Control - -+ ZHANG Gang, WANG Ning, Al Jian-chao, et al. ( 468
Study on Heavy Metal Contaminations and the Sources of Pb Pollution in Jinghai Bay Using the Stable Isotope Technique «+«++«eeeseeeeee XU Lin-bo, GAO Qin-feng, DONG Shuang-lin, et al. ( 476
OU Jie, WANG Yan-hua, YANG Hao, et al. ( 484
LIU Yu-yan, LIU Hao-feng, ZHANG Lan ( 494
ZHANG Zheng-cai, DONG Zhi-bao ( 499
Regionalization of the Freshwater Eco-regions in the Haihe River Basin of China +vseesesesrererensenminieninninininienns SUN Ran-hao, JI Yu-he, SHANG Lin-yuan, et al. ( 509
Characteristics of Diffuse Attenuation Coefficient of Underwater Iradiance in the Lakes in the Middle and Lower Reaches of Yanglze River —+vreeeeeresrersesssensienieniinininiinincnen
............................................................................................................................. SHI Zhi-giang, ZHANG Yun-lin, WANG Ming-zhu, et al. ( 517 )
HUANG Chang-chun, LI Yun-mei, XU Liang-jiang, et al. ( 525 )
Effect of Dissolved Oxygen on Diversity of Ammonia-Oxidizing Microorganisms in Enrichment Culture from Estuarine Wetland Surface Sediments and Ammonia-oxidizing Rate ~ «++e+veeerereeeeee

Eco-environmental Evolution Inferred from n-Alkanes and 3" Records in the Sediments of Shijiu Lake

Distribution of PGEs Contents and Its Factors in Snowfall and Snow Cover over the Arid Region in Changji City

Effect of Dust Deposition Collection Methods on Collection Efficiency «+«sesrereereseeresneressienenneen

)
)
)
)
)
)
)
)
)
)
)
)
)
)

Study on Influencing Factors and Universality of Chlorophyll-a Retrieval Model in Inland Water Body «++++-+

-+ ZHANG Hua-bing, LIU Hong-yu, LI Yu-feng, et al.
ZHOU Liang, XU Jian-gang, SUN Dong-qi, et al.
CUI Yu-jie, LIU De-fu, SONG Lin-xu, et al.
+ DONG Wen, LI Huai-en, LI Jia-ke

540
547
555
561
570

Spatial Heterogeneity and Classified Control of Agricultural Non-Point Source Pollution in Huaihe River Basin

(1540)
(1547)
Phosphorus Output Characteristics Under Different Rainfall-Runoffs in Gaolan River ( )
Monitoring and Analysis on Evolution Process of Rainfall Runoff Water Quality in Urban Area ( )
Characteristics and Contribution of the Strengthening Units of Composite Constructed Wetland for Treating Urban Sewage «+-eeeseeerevsesesenneneennes REN Feng,LU Yi-xia, LIU Qin, et al. ( )
ZHENG Qi, CHEN Chao, ZHANG Xiao-jian, et al. ( 576 )
LI San-hua, ZHANG Qi-ya ( 583 )

YAO Yuan, LI Feng-min, LI Yuan-yuan, et al. ( 589 )
(15%)

(1604)

(6l1)

(616 )

(622)

(629)

Inactivation of Mycobacteria mucogenicum in Drinking Water; Chlorine Resistance and Mechanism Analysis

Partial Biological Characteristics and Algicidal Activity of an Algicidal Bacterium

Effects of Macrophytes Pyrolysis Bio-oil on Skeletonema costatum Antioxidant Enzyme Activities

Mechanism and Kinetics of Phenol Degradation by Ti0, Photocatalytic Combined Technologies ++= ZHANG Yi, HUANG Ruo-nan, WANG Xiao-min, et al. ( 596
Biodegradation Characteristics of Organic Pollutants Contained in Tannery Wastewater =w««+sssssseeseresensnmmsnmnnienensnssneneee WANG Yong,LI Wei-guang, YANG Li, et al. ( 604
Microbial Degradation Mechanism of Disperse Azo Dye Red 30 by Streptomyces sp. FX645 611
Study on Preparation and Performance of a Biological Carrier with Tourmaline 616

622
629

XIE Lian-wu, FANG Ji-qian, GUO Ya-ping
YANG Ji-xian, ZENG Hong-yun, ZHOU Yi, et al.
Study on the Chlorella pyrenoidosa Cultivation Technology Based on the Excess Sludge Utilization JI Wen-wen, XIA Hui-long, FANG Zhi-guo, et al.
Effects of Mild Thermal Pretreatment on Anaerobic Digestibility of Sludge with Low Organic Content CHEN Han-long, YAN Yuan-yuan, HE Qun-biao, et al.
Effect of Natural and Hydrothermal Synthetic Goethite on the Release of Methane in the Anaerobic Decomposition Process of Organic Matter «««+w+srerrererreressesensnmsscnessinensiennenees

YAO Dun-fan, CHEN Tian-hu, WANG Jin, et al. ( 635 )
Concentrations and Distribution Characteristics of PCDD/Fs in Spent Etching Solution and Its Copper Salt Recycling Products «+«++=+seseeeeseeeenee QING Xian, HAN Jing-lei, WEN Yan-shen ( 642 )
Case Study on Health Risk Assessment Based on Site-Specific Conceptual Model ZHONG Mao-sheng, JIANG Lin, YAO Jue-jun, et al. ( 647 )
Study on the Risk Assessment Method of Regional Groundwater Pollution YANG Yan, YU Yun-jiang, WANG Zong-qing, et al. ( 653 )
Groundwater Organic Pollution Source Identification Technology System Research and Application «:+s«+ssseessesesserersessneneniens WANG Xiao-hong, WEI Jia-hua, CHENG Zhi-neng, et al. ( 662 )
Study on Soil Organic Carhon Pools and Turnover Characteristics Along an Elevation Gradient in Qilian Mountain +++ ZHU Ling-yu, PAN Jian-jun, ZHANG Wei ( 668 )
Response of Black Soil Organic Carbon, Nitrogen and Iis Availability to Long-term Fertilization LUO Kun, HU Rong-gui, ZHANG Wen-ju, et al. ( 676 )
Phytoavailability and Chemical Speciation of Cadmium in Different Cd-Contaminated Soils with Crop Root Return = +«+«ssesseseereenesseseneens ZHANG Jing, YU Ling-ling, XIN Shu-zhen, et al. ( 685 )
Study on Mechanism of SOM Stabilization of Paddy Soils Under Long-term Fertilizations ««+-++eseeseereeresesesnsnensimminennniniinisininenns LUO Lu,ZHOU Ping, TONG Cheng-li, et al. ( 692 )
Aging Process of Cr(Ill) in 22 Typical Soils of China and Influence Factors Analysis ZHENG Shun-an, ZHENG Xiang-qun, LI Xiao-chen, et al. ( 698 )
Residual Characteristics of HCHs in Soils of a Former Lindane Production Enterprise «:«+:esetoeeessveesessienicnennnnes -+ PAN Feng, WANG Li-li, ZHAO Hao, et al. ( 705 )
Evaluation and Source Analysis of the Mercury Pollution in Soils and Vegetables Around a Large-scale Zinc Smelting Plant ««+:++-++seseereeseee LIU Fang, WANG Shu-xiao, WU Qing-ru, et al. ( 712 )
Residue of Organic Fluorine Pollutants in Hair and Nails Collected from Tianjin YAOQ Dan, ZHANG Hong, CHAI Zhi-fang, et al. ( 718 )
Analysis of Estrogens, Nonylphenol , 4-tert-Octylphenol and Bisphenol A in the Sediments WU Wei, SHI Jiang-hong, CHEN Qing-cai, et al. ( 724 )
Investigation of As, Cu and Zn Species and Concentrations in Animal Feeds YAO Li-xian, HUANG Lian-xi, JIANG Zong-yong, et al. ( 732 )
Residue Dynamics of Flubendiamide in Paddy Field - *+ WANG Dian-dian, SONG Ning-hui, WU Wen-zhu, et al. ( 740 )
Isolation of Two Endophytic Phenanthrene-Degrading Strains and Their Degradation Capacity NI Xue, LIU Juan, GAO Yan-zheng, et al. ( 746 )
Biodegradation of Nitrobenzene by a Halophilic Myroides odoratimimus Strain Y6 LI Tian, QIAN Kun, XIAOQ Wei, et al. ( 753 )
Effect of Immobilization on Biosensor for Benzene Derivates Detection TANG Kuo,MA An-zhou, YU Qing, et al. ( 760 )

LIU Tao, LI Dong, ZENG Hui-ping, et al. ( 773 )
Biodegradation of Lignocellulose by Penicillium simplicissimum and Characters of Lignocellulolytic Enzymes SHEN Ying, HU Tian-jue,ZENG Guang-ming, et al. ( 781 )
Microbial Community Structure and Distribution Characteristics in Oil Contaminated Soil YANG Meng-qing, LI Li-ming, LI Chuan, et al. ( 789 )
Degradation of Oxytetracycline in Chicken Feces Aerobic-Composting and Its Effects on Their Related Parameters WANG Gui-zhen, LI Zhao-jun, ZHANG Shu-qing, et al. ( 795 )
Research of Moisture Content Variation in MSW Landfill ++««+esseeerserrsrnssimnmmnmnmininiiin LI Rui, LIU Jian-guo, XUE Yu-wei, et al. ( 804 )
Anaerobic Digestion of Lignocellulosic Biomass with Animal Digestion Mechanisms — +x«+sessesserseseserensensnenmsmensniesss WU Hao, ZHANG Pan-yue, GUO Jian-bin, et al. ( 810 )



o
B X%

(REERILE) B

R PH H i
2 s I I

#OE. (FREREEART)

L
6 EREERE I
-

K \ 1y 57
TENL FARE FIE E44 B N B O REE
3o B | BT o o 2,
AOKE XEEE s BRET & S MREH
= = > 3 ==
QRS BT 5 =v SR S N (PSS = 3 SO
O M s W W W W BERK
-
% % ﬁ 5 ENVIRONMENTAL SCIENCE
(HUANJING KEXUE) (Monthly Started in 1976)
(AT 1976 48 AAIT)
201342 H15H 34% 2 Vol.34 No.2 Feb. 15, 2013
F & hEPER Superintended by Chinese Academy of Sciences
* B P EP A SR P Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i3 B (UBIEENFE) Academy of Sciences
LB T R4 ,f% PR 22 W5 e Co-Sponsored by Beijing Municipal Research Institute of Environmental
AR N7 N T Protection
+ % ORI H o School of Environment, Tsinghua University
i B (AP ) 5B E D= Egi:();-in o by g:Y};\;tG 'Zil-y];and f Envi tal Sci (HUANJING
Ll 2871 L5 (e LS B ite y e Editorial Board of Environmental Science >
18 5, MR B 4t fi% 100085 ) KEXUE) )
H1i% :010-62941102,010-62849343 P- 0. Box 2871, Beijing 100085, China
1§‘E:010—62849343 ’ Tel:010-62941102,010-62849343 ; Fax:010-62849343
E-r/rl;;l :hjkx@ rcees. ac. cn E-mail ; hjlx@ reees. ac. cn
hitp ://www. hjkx. ac. cn http : //www. hjkx. ac. ¢n
H KR 4 ) " " i Published by Science Press
e e L HImAR AL 16 2 16 Donghuangchenggen North Street,
EEBB[E%]OO7]7 Beijing 100717, China
ED R 23T dtatdbakERf Printed by Beijing Bei Lin Printing House
% 1T 4 4 & K i Distributed by Science Press
L1 :010-64017032 Tel:010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
i Jnjn] b élﬂ%ﬂﬂﬂ}[ﬁ@}% Domestic All Local Post Offices in China
EshREIT P EE RS AT Foreign China International Book Trading Corporation ( Guoji
(=T 399 f5%8) Shudian) ,P. O. Box 399, Beijing 100044 , China
—aro=  ISSN 0250-3301 Ny
7N | e — . ).
RERETS: (1805, x EREREZ KRS 2-821
E W E f:90.00c ESEITRS: M 205

B A FERIT




	01.pdf
	fm.pdf
	zml.pdf

	20130234.pdf
	03.pdf
	yml.pdf
	fd.pdf




