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Abstract: The polycyclic aromatic hydrocarbons (PAHs) pollution of the Lanzhou reach of the Yellow River has been more and more serious
in recent year. In order to investigate potential health risk to human bodies caused by organic pollutants of polycyclic aromatic hydrocarbons
in waters there, based on water quality monitoring data from 11 sampling sites in the Lanzhou reach of the Yellow River in 2004, a prelimi—
nary assessment of the health risk caused by ingestion from drinking water and dermal contact with shower water was performed by using a
health risk method of US EPA. The results showed that the non—carcinogenic risk index values of organic pollutants of polycyclic aromatic
hydrocarbons were far below 1. The non—carcinogenic risk index value of naphthalene was around 107, higher than that of other pollutants.
The carcinogenic risk index value of benzo[a]pyrene was below 107, The non—carcinogenic risk index value of naphthalene at sampling site 1
(S1) located in the Bapan Gorge of Xigu district was relatively high. Among all the sampling sites, the sampling site 1(S1) in the Bapan
Gorge of Xigu district was the most heavily polluted, and might carry a higher health risk. Compared with other regions in China, the non—car—
cinogenic risk of naphthalene in the Lanzhou reach of the Yellow River were much higher. The routine treatment technology of tap water can
not remove effectively the trace organic pollutants(such as PAHs,etc ). Therefore, the PAHs pollution of surface water carries a great health
risk, especially when surface water is used as a drinking—water resource.
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Table 1 Sampling sites in the Lanzhou reach of the Yellow River
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Figure 1 Map of sampling sites in the Lanzhou reach of

the Yellow River
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Table 2 Analytical results of the samples
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Table 3 Chemical and toxicological properties of polycyclic
aromatic hydrocarbons
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Table 4 Human health risk index value of polycyclic aromatic hydrocarbons
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Table 5 Human health risk index value of polycyclic aromatic hydrocarbons in the water bodies of different regions
AR KU AR R Bom B EUE
SRR % P35 B #I(a)tE
ok Ve oK e oK [Rloy ok Ve

22 2.05x107 8.93x10° 2.60x10 1.13x10° 4.59x10™ 2.00x10° 3.83x107 1.67x107
awl'd 1.64x10™ 7.15x107 2.33x10™ 1.01x10™° 4.02x10° 1.75x107 9.35x10° 4.07x107*
H — — 3.20x107 1.39x107 2.81x107 1.22x107° 4.60x10™ 3.36x107°
/IR 2.91x10* 1.27x10™ 1.57x107 6.84x107® 1.81x10° 7.88x107* 2.50x10° 1.09x10°*
Al a1 1.50x10™ 6.53x107 9.29x10° 4.04x107* 2.00x10 8.71x107® 6.26x107 2.72x107

—IRPEIX — — 9.38x10° 1.49x107 1.12x10% 1.78x10™ — —

% [ DY VY L — — 3.09x107 1.35x10° 4.86x10° 2.11x107 — —

[ 2EGh] — — 2.20x10° 9.59x10” 4.95x10° 2.16x10°* — —

Y BTG



1896 HRTAE B 2N BE PRI A LTS e KU DTt

2009 4£ 9 H

FrE41.505 pg- L7 ( X 10PAH) 8] AR i /MR R
FIAE R L1 BT PAHs S35 85 5040514 0.369 i1 0.182
wg-L (S 15PAH). BL[EZE4NT PAHs 1 & 4k hy
0.02 g+ L™ (X 11PAH) 3 [E %5 P4 P4 L] 0.0408 pg- L™
(X 13PAH), 5 = N 1) —SEqm] S0 A L, BT 22 0 B /KR
W PAHs e B HEAS T =0 22 X YT B A ]
TR /NI AEE 11 BE A B HeT O Ak
TR AR, 5 E A — e A b, 20T =2 0 B
JKAH T PAHSs ¥ B B S 55 T 44 ) R V5 7Y LT, Ui
A BT 22 N BEOK AR PAHS 15 4L £ 55 ™ .

H12¢ 5 AT LI Y, ) 22 M BEZE A AR S0 KU 3
FO S E A v b X KR R TR 5
LIRSS NS B0 T REIR R = . AT (a) EEIY
B0 BB KM RS+ BT AR > B ) 22 JH B>
KT RIS HR/NR S S AR, 25 Rk

VZERE B MMM R I I L E EPA R et

1S9, MR (a) B R BUEE R L &, Lk m
TP MLTS YL P 4 B ] > JH B B A fi B i AR K
(RVETE IR, T LA A

ERUERIIEE2TS =Sy < IRGR/L /[P /ST
FE| LAt DX A A7 E— 2 (0 22 57 o T 22 M B 3R
H IR FF R AR R T B i S R i P S ke, 3
TEEW A I ARIRPEETR AT YR KT =R X
IR Z 3055 4 B IE TIRRHBE s KT
PAHSs (#4755 ZURIREE IR, o R b A ikL L
FAKE BRGS0l /INIR S A6 1 T TRIPA Hs 3222
VETIREBIRBE o BT 2 N BE A L A7 AR B KA A
WAL T2l REAEHERC P2 KRN S S AH 2 T,
WCEET] 2 W B 2 5 ke 2 WL Y vl BRI T 5
oy — A A Tl K, 2 M X AR A
R RS T N N EE T N E 2 P <
A HLTE Yty n] LA A Vo BT S AR A 2
2PN BOK R KT =R X KT B AT/
JEEAAE Bl 11 W7 i 22 3895 I A LTS Yy £ BRI T
A SESEORL L RO RSRA VAT T AT
VEVIFREFT RS S ik S B I I, R 56 20K
Bl TR S5 SR P A i A B
4 ZEig

B 25 B 2 A5 B2 HLTS Y A B XU 1
HOAE RS 1252 10 A FIVE Y, WOk B BT &%
AR RGBS S A5 o (5 e b X A L
LTI 2 B0 RS A5, TR T 22 M

3R T AR 6 PR 7K i 2K PR DI T P ) e ]/
IR I A 1A 2 ) A 0 DRSS L i v, 16 T 1) X
WA, 5 R ERORAR ] A H AL, 0 B SR
SBORH O B 5 o

SR

[1] Malik A, Singh K P, Mohan D, et al.Distribution of polycyclic aromatic
hydrocarbons in Gomti River system, India[J]. Bulletin of Environmental
Contamination and Toxicology, 2004, 72(6):1211-1218.

[2] QTAO-Min, WANG Chun-xia, HUANG Sheng-biao, et al. Composition,
sources, and potential toxicologyical significance of PAHs in the surface
sediments of the Meiliang Bay, Taihu Lake, China[J]. Environment Inter—
national, 2006, 32(1):28-33.

(3] & 548, X0 B, A 5 S5 T L) v 23005 KR 9 43 A e A SOk U8

SIHTI] PR ABTSE, 2005, 18(2) :48-50.
LUO Xue-mei, LIU Chang-ming, HE Meng—chang. Distribution and o—
rigin of polycyclic aromatic hydrocarbons(PAHs ) in sediment from the
Yellow River[]J]. Research of Environmental Sciences, 2005, 18(2) . 48—
50.

4] Eh A B 2 O Bk T G ORI A 5 BRI H R BRI 5 46
i, 2002, 15(4):303-304.

MA He-mei.The present situation investigation and control of water pol—
lution in the Lanzhou Reach of the Yellow River [J]. Gansu Envionmen—
tal Study and Monitoring, 2002, 15(4):303-304.

[5] 1 82, TRIGEHE. B0 22 M BOK IR o 2 05 ok IR AT )] R K,
2007,29(1):20-23.

YANG Yu—xia, XU Xiao—lin. Source apportionment of polycyclic aro—
matic hydrocarbons in water environment of the Lanzhou reach of the
Yellow River [J]. Ground Water, 2007, 29(1):20-23.

[6] WL, 51 I, BRIECRK, 4. KRS G e XURS: AN AR K R [T,
IKHLBEIRRLE, 1997, 15(4) :28-33.

ZENG Guang-ming, ZHUO Li, ZHONG Zheng-lin, et al. Assessment
models for water environmental health risk analysis[J]. International
Journal Hydroelectric Energy, 1997, 15(4):28-33.

(7] O, L ], AR, S5 K PRI (R XU DT A U [T]. K 2
J&,1998,9(3).:212-217.

ZENG Guang-ming, ZHUO Li, ZHONG Zheng-lin, et al. Assessment
models for water environmental health risk analysis[J]. Advances in Wa—
ter Science, 1998, 9(3):212-217.
[8] U S EPA. Guidelines for exposure assessment|R].FRL4129-5Washing—
ton DC; Office of Health and Environmental Assessment, U S EPA, 1992.
[9]1U S EPA. Risk assessment guidance for superfund (Volume 1) human
health evaluation manual, EPA/540/1-89/002[R]. Washington DC: Of-
fice of Emergency and Remedial Response, 1989.
[10] SR, 1 37, XVE. KT 0 XK A% & A BLTS e
FRE AU PEAR (D] R4, 2007, 20(1) : 18-23.
ZHANG Ying-ying, FENG Liu, LIU Zheng—tao. Health risk assessment
on semi volatile organic compounds in water of Yangtze estuary areal]J].
Research of Environmental Sciences, 2007, 20(1):18-23.

[11] SR A 8T 2 M B IR 35 e i B e AL R MOR 7K PSR M.



5 28 45 9 ] AR

B ¢ 1897

et A E ol H fk:, 2006 : 17-190.
DAI Shu—gui. The research on transport and transformation Character—
istics of typical pollutants and capacity level in the Lanzhou Reach of
the Yellow River [M]. Beijing: Chemical Industry Press, 2006 17-190.
[12] FRREMTLE LT 5t TR, A5 = PR IX. PAHs 15 94 RIFFE(]. 791K
2F2E4R, 2006,43(6):1337-1340.
GUO Zhi-shun, LUO Cai-hong, ZHANG Wei-dong, et al. Research on
PAHs pollution of the Three Gorges Reservior in Chong Qinl[J]. Journal
of Sichuan University, 2006,43(6):1337-1340.
[13] 13, 2B J 3 A AR VT i T B K A v 22 3105 e 19 - A ok
T HT [ A RL2E 24 4], 2007,27(11):1900-1908.
FENG Cheng-lian, XIA Xing—hui, ZHOU Zhui, et al. Distribution and
sources of polycyclic aromatic hydrocarbons in the Wuhan section of
the Yangtze River|]]. Acta Scientiae Circumstantiae, 2007, 27(11):
1900-1908.

[14] CHEN Bao-liang, XUAN Xiao—dong, ZHU Li-zhong, et al. Distribu—
tions of polycyclic aromatic hydrocarbons in surface waters, sediments
and soils of Hangzhou City, China[J]. Water Research, 2004, 38(16):
3558-3568.

[15] LI Gong—chen, XIA Xing—hui, YANG Zhi—feng, et al. Distribution and
sources of polycyclic aromatic hydrocarbons in the middle and lower
reaches of the Yellow River, Chinal[J]. Environmental Pollution, 2006,
144(3):985-993.

[16] Fernandes M B, Sicre M A, Boireau A, et al. Polyaromatic hydrocarbon
(PAH) distributions in the Seine River and its estuary[J]. Marine Pol-
lution Bulletin, 1997, 34(11).857-867.

[17] Mitra S, Bianchi T S. Preliminary assessment of polycyclic aromatic
hydrocarbon distributions in the lower Mississippi River and Gulf of

Mexico[J]. Marine Chemistry, 2003, 82(4):273-288.



