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Abstract: In order torinvestigate the impact of water pollutants on children’s health in the first-class
tributary of Ningxia section of the Yellow River ( Qingshui River) in the flood season, water samples
were collected and water quality was detected in seven typical sections of Qingshui River in May of
every year from 2012 to 2016. Considering all possible exposure ways through drinking water and
dermal contact, sampling questionnaire survey and actual measurement of drinking water, diet and
water-related activities of children in the upper reaches of the river basin were carried out. The
drinking water-related exposure factors and dermal exposure factors of local children in the summer
were obtained. The risk to children’s health caused by the pollutants in water environment of

Qingshui River was studied through various ways of drinking water and dermal contact. The results
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show that: Children’s drinking water-related exposure and dermal exposure were affected by a
serious of factors such as location, gender, urban and rural areas, diet, living habits and so on,
which make the risk of water environment health of different groups of children obviously different;
In the same context of pollution, girls face higher health risks than boys, and urban girls and rural
boys face higher health risks than rural girls and urban boys respectively. The risk of dermal exposure
is higher than that of drinking water. Head, face and hands are the body parts with higher risk for
children’'s health. The magnitude of the total environmental health risk to children caused by
chemical pollutants in the water environment of Qingshui River is between 10°—10"*a™". In
general, from the source to the estuary of the Yellow River, it is gradually increased, among which

more than 1x107*a™

in Hanfuwan, Wangtuan and Quanyanshan, which are the key pollution control
sections. Overall water environmental quality in the whole basin is not stable in 2012—2016.

Keywords : flood season, Qingshui River, water environment health risk, exposure factors, children.

Wl NSt 2 5 e R M AR 96 i A4 7, 7K PR I5E [] 0 7 B ) 240 N DS JER ) SRR LR 3R, 7K R
S35 T ) Pk oA ) it BRE RIS, AN 5 220 0 G0 DR 0 7wl gl K $nf 4 He e [ AL T e v AL+
B R X RE R X X K PR 22 A Y AR U LA R S ROk, H 2™
A IREE TS Y™ U LB R LB Y A KR R T B2 A R R AR AR LR AR L AR
SRR IG5 R A E 2 W BRI, A B AR FE ], B A e AR 15 e B 2 W IR G R
A 17 B2 By SRR TR (A PRI 15 Y B R ek ) LB ™ A o o ELRRA L .

N 90% (I F AL BOm 5 IS FREE TS Y I L Aol R IR, 1E 75 ) 24 35 3 [ 28 U 4k £ 3L
SUPR 2 e . W A 5 11 25 ik [ 2t 5 — AR B R 7 i B U B S5 e B XURS: DAY H 38 28 S AR AL
A6 B e B ST ML (TARC ) 38 1 B 50 g 7. 1 3000 B0 1 T S e 1 55 Ay XUREASS 2807 L
EETG Y AR B OL STy LB R K 3R 58 A R TS e ) R AR AR TOK R B R
fit, FRARASFHREILE AT H 8 RO 7K v 5 B ARARG | (EL I SRR 51 k5% K 2 o JL 2 B A fekt R i i)™ 4
% Brown A A URHIK TR K A DS Y ) B B R AR 0 LRI R WY, X T K PR A LTS S
Y, B IR A B 18R T8 1 B B i R A T BRSO R B 2 2, B R N A2 IR, %
IKIREE 15 )3 1 4% b B i s AR O0F L B R R M AT T BA ER R, L AR

Tk Z RO HER L 2 PR A TR XSS DA 45 2R A ] A5, 9 10 3 ) A T R R A /K 75 e 3 AR
i RFE Y DRSS DA A I R SR L S0 A ) 5 8 2 8, ] BE 2 T B R 4 Al 22, T 3 R i — 1 ek
JTURIEZIE N AR EIZ, R 2R 8 SRR ORI R A AR 2 O R A o L
T FR S BOU) 5 2 TR (R T 7 SOR PREEAE B A 38 D) 73R [ P L% 06 2R 1 1983 4F 58 [ Bh22 e i i
ST RSP AR A 3 PR A R XU PP A W5 T 20 HHEZD 90 ARAR B P A5 0 AT T AR
WS, IR TR T A U 3 452 DX It R PSR XL TP 1), R i e A1 O A 114 B 8 SO0
TRt ROK AR BT BUSAE NI AR XS AT IIE 5T 2 B SRR oAl , ELAT B XTI T 535
Wy 38 3k A ) 2 R AR T ) L RS2 M) () AR B A 0 DL AR I 5 LA K T S SR L 2 S 58 0 4, 6 7K B
S5 YW T BRI HEA T RGTWTFE , DT Ry 356 /KT 7K B85 22 A R (IR AR A

1 #BS 1 ( Materials and methods)

1.1 BF5E XL

T KT & B FE T 5T N B K — 25 S0, A0 17 S MU A DX RE B, 2 U8 7S 485 L 2 0] 1Ly 7
T RNAL , A 28 R JEN X P B R AT RN B LTSRN R DR hT R e T T
B A SR L YA B 2 6 AT AR S S 320 km, TATGE S R 1.49%0 , TR AR 14481 km? . 75 7K
TR AR AR, N RAETE 40 0 IR 2 3R 1 2 44 IR 3% TR b X 2 — e R Ui A 5 e 7Y
T8GR kR b X K PREE HLA B i AR .



1244 TRIGEFI A T 7K ¥ Yy xh J L3 BT S0 fad e AU DAl 2811

1.2 FERRRAE 5 E

AT B bR, 4550 AR 00 M A B K SCRAIE SR PR 4E 20, GPS s i, 4 7 4>
I A0 A B RAE T, SR A T IR oA 25 1 A0 % S a5 S A BT 1 (ELR A A DL 1) e
AT (2012—2016 4EER4FE 5 H ) A7 RAE K As .Cd \NH,-N [CN 4% % \Hg .Pb Cu.Fe.Zn Mn
B A5 12 FiAk 25 Y KR R AR AR AE B 0T et CRAIE R it 35 4 R PR 5 W AR RIS ) Fn 7K
o WA 5 PR TE T ) B AR SR AT , 2 AT 4 R SRR S /K I s v R K R K W A %)
(%65 4 W) #E47.

>z

\

!
i\

’

ges
WS <
R 20l
é{“& SIRI*Quanyanshan

S - -

#hith &

37.4573°F i
Yanchi County

Tongxin County

’
37.0187°F _ 4™
(A ,~

N -

o™
b |
A Y
e o
‘< -
~. )
N PR
N
36.5800° \
¢ -
~ \
S \
Rt
.7 AN
.o
A Y
' -
\’ - \ ,
36.1413°F ) et YK & Shenjiahe ReServoir!
@ R 'Sa‘mplingoint ot G oy P';RiJer
eamm— ﬁi;?f Yellow River UM Yoanzhou \

- _.?1”2:’[3[5[5\- Pengyang Coungy/
VIR K 75K AHejiawan Reséivoit
~ i A
) 7 Ry Riyer

AT e ‘ = - >
F& 48 B Longde County.~ ~ SeN T

- - = HiHi A% City bouncary
N

17K Qingshui River

——— HE{A Other Rivers

& - -
35.7027°1 . .
0 25 50 km
I

105.2956° 105.7369° 106.1782° 106.6195° 107.0608°

B1 REESME

Fig.1 Location of sampling sites

1.3 il AU E A A

g B XU IF 2 20 HH40 80 AR A FR AR AR (19— AN B BB 9 AUk, 7] 5 4 R PG 175 G o A AR B
P A T AU 71983 41, 55 [ [ SRR AE BE SRR 21 1 A5 IR BORE 4 KUK PE A - 45 B B ) |, 2 1 K
W PPA« DUABR T B f 3 4 1) R0 ik — 00 06 R VT | 2 SR DT A SRV SRAE ) | 1Ay B 85 LI DT 410 1 4
SR, e == R E | B AR b E A GORN [E PR 2H ZUR AR 22 3 WAREAS [F] 75 G M0t A 1 8
RO HENT AN [ Al XU T AR RS20 E i T P SIS K A B A O gt TR K R AR e A A
TR £ — R FH 26 R PR R 471 38 (US EPA ) 7 (1 flE R XURS: PPN ASE AL 21221 ¢ g Jok e fih i 420 £k e XL
PEH R Strenge AR TR RL R BFSE R US EPA HEYE \Strenge 52 H AT 4R X T K ]
K IR S A R XU A T IE A

i E FE A AL TS5 G ARG RS 3 AR MR T 2 AR N OC 2= , WK PREE (R A 3 S XU R ] R
H:R=R+R"+R" +R b R A R 53 HFR B Y UK BRI b A2 B e B RS, 5 R R
73 7R AR B Y 1 TROK | B PR i A A B A e UG,



2812 B2 53 1k 2 37 %

1
2, 7 (D)
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R IX L EAEAROK R A(0.916 L-d™) FLEVEIRSE AR (1.468 L-d™) SEECI(E 34 5 1100 R 0l FH
XL HEOKBAF(0.444 L-d™") FURRIAEE AR (1.087 Led™") (HAHEROKEEA S (0.552 L-d™")
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Table 1 Weight of children and their intake rate of drinking water in summer in Guyuan City

B KA Il RO A
i AR Direct drinking Indirect drinking water intake rate/(L-d™") LNy
B . N N N o) .
Children Total fluid | water BEN T e Wm Ak . sk Weight/
intake rate/ intake rate/ Total Milk Porridge, Soup R Steamed kg
(L- d! ) (L- d! ) amount ! Soup noodle 1ee bread
Wi 5 1.682 1.013 0.669 0.121 0.088 0.236 0.155 0:069 17.594
AH I 3 1.415 0.904 0.511 0.106 0.142 0.125 0.099 0.039 16.917
Wi 43 1.560 0.991 0.569 0.099 0.172 0.160 0.124 0.015 16.069
LA L 1.213 0.755 0.457 0.083 0.125 0.119 0.090 0.040 14.765

Bz 1k Le 2 T AR R I B R SRR i ol S SR A BB R K L 2% TR ATARAIE US EPA Y 7 Y B2 ik e
FHEBUTE (A, =0.0239H W7 H A, M AKRFIA, m*sH W F 5, em; W KT E ke ) &
FEGT I 0—5 2 L SRS 2w AR L AR P AR B ( Sk 15.3% KT 34.6% , i 13.4% , F
5.6% 18 24.3% ) 6.9% ) * 1AL R JLEE B R4S A AR TRV AR AL AR AN T AR A T
FEIX 2L B YRR FESHOLE 2.7 IR IS BORRD LB R 1 B )ik He e AU ] 1 HL B A
SR P 7 K L T R B ) BARUCR AR T ASTRY, e L3 B ik L 3 AU (B 0.67 m®) R I
A T X ] 4% )L ) B2 Bk LR T AR (0,64 m2): 220 32 8 oy T b S e o5 25 PR 5 S b O b IX L B v
(AR 389 T Hp S A A M X T LT I M R R A 22, A X L E R T X M kS AR
WA TR, A5 5 ik 2 18 2 800h Fr ANl

R2 sl L S AR B R SR

Table 2 Dermal exposure factors of children’s body parts in summer in Guyuan city

JLE 28 &5 oS4 VSN T FHB JhR ik s K He
Children Factors Whole body ~ Head Trunk Arms Hands Legs Feet Face Scalp
Ay/m? 0.707 0.096 0.242 0.095 0.039 0.186 0.050 0.048 0.048

WiliB#E  FE/Times-d ™! 0.267 0.822 0.267 0.267 7.411 0.267 1.267 2.267 0.789
TE/h 0:194 0.130 0.194 0.194 0.017 0.194 0.117 0.110 0.117

Ay/m? 0.662 0.096 0.228 0.089 0.037 0.167 0.046 0.048 0.048

LAFHE  FE/Times+d™! 0.254 1.845 0.254 0.254 7.028 0.254 0.892 2.927 0.763
TE/h 0.305 0.130 0.305 0.305 0.025 0.305 0.181 0.162 0.185

Ay/m? 0.667 0.093 0.229 0.090 0.037 0.172 0.047 0.047 0.047

Wiik#E  FE/Times-d™! 0.693 1.008 0.693 0.693 7.265 0.693 1.483 2.493 1.058
TE/h 0.278 0.166 0.278 0.278 0.012 0.278 0.166 0.153 0.153

Ay/m? 0.636 0.093 0.219 0.085 0.035 0.160 0.044 0.046 0.046

KM L#H  FE/Times-d™! 0.229 2.049 0.229 0.229 8.074 0.229 1.029 3.316 0.782
TE/h 0.333 0.144 0.333 0.333 0.019 0.333 0.199 0.176 0.207

15 QI R BT R US EPARY A BYEAE U S 2% R AR SR R A0 3R 3) A ¥ Har LR
PP ESETHAE 4 2012) B 2010 AE U E B ar, 55 ko 71.31 F1 75.71. 5340 6 TR AL g
TS, S A2 A SRS R £ B, K B0.001em-h™", 7 BU 1 h, EF B 365 d-a™' ,ED A
AT WIBUE—FE, HohAEBUEY N 35, BuBW 5 Lotksrilh 71.31 A1 75.71.
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# 3 BUUZSHCSF M RD (K
Table 3 Value of model parameters SF and RfD

LB RfD/ LB RfD/ Y SF/
Non-carcinogen (mg- (kg+d)™) Non-carcinogen (mg- (kg-d)™) Carcinogen (mg- (kg-d)™")
Cu 0.04 Hg 0.0003 As 15
Fe 0.7 Pbh 0.0014 Cd 6.1
Zn 0.3 wAY 0.06
Mn 0.14 R 0.1
CN 0.037 NH,-N 0.97

2 R 5118 (Results and discussion)

2.1 2012—2016 473 KR K B oA

T AT K AR 12 Fi il 235 YL i B 3 Rl Rk A B2 . 2012—2016 4RI 7 NBFSE BT As  He
Ry J3E 247 B AR A AG: HE PR (00005 mg - L7 1 0.00002 mg- L"), B V5 YL WA —SE I i 4 46 1 | ok i
(R L FE 4.%F IR b /K A8 ST B ( GB3838—2002 ) |, 15 /K 11 4% 55 /K il — —+ B i /K Bk 2] 11 2%
AKRRIE , JEH A 7K B3k 3 T K Bbof , AT TR K B8 A5 9 NH, N (PRSI RIS B R
MR Ay (L Z MK SRS B SRR ) Cd (SR PSRRI ) (P (ERIAUR AR L) LA
R AR By (TR ZT K B ) BV B A8 A B4R O3 A8 ) Mo 3 T 28K Bpmafs , B TR PRI AT 5 2 T 2K SAm if.
P T AL, 38 7K AR Sk 28 1 3 HR K B 32 31 T .

R4 A 2012—2016 4RI 7 -5 W A9 7K BT 8 bk

Table 4 Water quality index concentration of seven study. sections in 2012—2016 flood seasons of Qingshui River

dex eservoir Ershilipu Yuanzhou ecervoir Hanfuwan Wangtuan Quanyanshan
As <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005
Cd <0.001 <0.001 <0.001 <0.001 <0.014 <0.007 <0.012
NH,-N 0.11—0.33 0.05—0.49 0.25—0.95 1.54—41.9 0.75—8.9 0.67—10.5 0.80—11.3
CN <0.004 <0.004 <0.004 <0.004 <0.004 <0.006 <0.012
EZy 3L} <0.002 <0.002 <0.002 <0.092 <0.002 <0.002 <0.003
Hg <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002 <0.00002
Pb <0.01 <0.01 <0.01 <0.01 <0.01 <0.10 <0.15
Cu <0.001 <0.02 <0.007 <0.004 <0.011 0.003—0.026 <0.032
Fe <0.03 <0.03 <0.03 <0.19 <0.10 <0.10 <0.03
Zn <0.05 <0.05 <0.05 <0.05 <0.35 0.09—0.76 <0.06
Mn <0.01 <0.01 <0.01 <0.80 <0.12 0.02—0.11 0.04—0.16
A 0.06—0.56 0.46—0.85 0.55—0.88 1.04—2.39 1.20—2.51 1.15—2.20 1.23—1.47

¥ As Cd .CN ¥ & Hg . Pb, Cu Fe,Zn Mn BG4 HBR 435124 . 0.0005,0.001 ,0.004 ,0.002,0.00002,0.01,0.001,0.03,0.05,
0.01 mg-L™".

2.2 TEAKI R IRSEAL 15 Y s )L 28 B Ef He XU PP

N T TR KR KRR A~ 7 eyl o A [) 2% i A 0 LB B B2 T A s 6, T e ik
JEEARR T SR ARG H B Ay RO SR AR L B, R US EPA HERE | Strenge 5582t 9 3H3 77 I AP AR AL, R
ASBIFFERT B [ B L B 2 B 2, 0 R A T 7K B et B XU 1o A
2.2.1  JKIREEA TG G r0s L BT SRR XS, T A S

AR KRR PR A2 5 ey e iod 4% b B A Xk L2 T B A B AR T AP 34 B ( WLk 5) ]
LA O35 B g L i St e i KU O B0k 20 7R 107 — 107 2 (], H P AR sh I (A 55 38,
) EH (i) SRR (S 5 45E) Bl 5 E AR E (US EPA) 2 MR 1 i KT 252
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S ACE 13107 ™" BT A 27 5 Gl ) 3 axk 45 ol 2% 58 34 420 6) J L B8 e 380 £t e s XU P (I K/ Ny SR
AR (13.299%107°a™") >ERIFFIE (11.160x107°a™" ) > EH(8.611x107°a™" ) >IL KK JE (4.777x107°a™" ) >
JEM (4.764%107°a™" ) > . HAH (4.763x107°a™" ) STUZR KR (4.762x107a7" ), N R T 7 IR
Ly Ay 5T o T I 5 k2 Y W 3 A5 A ROK 8 48 X6 L BT SO0 B UGS« BB ER A i 728 > L
YOKIEAESAHEYOK RS , Horh EARUOKIRAR T L 2> 3801 55 38 > b 93 3> AOb Lo 3 (R4 | B4
PEAGRAE Il 58 3> 0 Tl L B > A b 5B B > AN Lo i B2 Y W axh R R ik 4 T SR R XL
i KA SIRIRIER A e is At i Lo B >R A B 31 > R Lo 8 S 3 B 35, i Bk s A8 Il
T 2 B> AR AT 2 > AR 2 S kT B (DA #0545 b R R A A X LB T S0AR B R RURS: R/
R AR T L EE S RN A FE S AR 5 B S 3T 5 el AT LA R 35 Y KSR L T I 9 £ R
I - 2 B> 55 3 B IRAZ & A2 SRR 7. LAAE AATTHE I 58 7K BR 55 At B IRURS: BF 148 2% SRk 4%
WROKIEAE , Z 0 T BRIRTE LA HAth B2 A2 i 48 RN B SR K a8 A% | SRR KRR BE B ARAS T /KR 55 75 e
XoF NAARA 5 1 5 ) BT | A5 7Kk B 53 £l R JRU IS AN AN 8 2 PR K 8 78 0 2% i e IR A flh i 4%, R AN e 22
WS TRI AR K , AN R FH IR 1 4 A2 S 1T AR T 1) B kA2 ks 42

RS OKIREFAGATS Y W0or L HE A S B XU T AR 2
Table 5 Five-year average health risk to children caused by chemical pollutants in the water environment

PR (x107%) e kb ez ( x107%)

1

Drinking water way/a” Dermal (contact way/a~"

Wi JLE N - I B (x107°)
water water intake Siwg activities
Wiy & 1.099 0.726 1.825 0.910 2.172 3.997
—— VTR 1.020 0.577 1.5% 1.057 2.991 4.587
Witk & 1.109 0.637 1.745 2.751 3.886 5.631
KR4 0.919 0.557 1477 1.033 3.356 4.833
Wy # 1.099 0.726 1.825 0.911 2.172 3.997
VTR 1.020 0.577 1.597 1.058 2.991 4.588
v =<1
Wik # 1.109 0.637 1.746 2.751 3.887 5.633
Rt 0.920 0.557 1.477 1.033 3.357 4.834
Wy # 1.099 0.726 1.825 0.911 2.173 3.998
RN 1.020 0.577 1.597 1.058 2.992 4.589
M Wit # 1.109 0.637 1.746 2.752 3.888 5.634
RF A 0.920 0.557 1.478 1.033 3.358 4.836
Wy # 1.102 0.728 1.830 0.913 2.179 4.009
. A 1.023 0.578 1.601 1.061 3.000 4.601
ATKTE Wi 1112 0.639 1.751 2.759 3.898 5.649
RF A 0.922 0.558 1.481 1.036 3.367 4.848
W 2.575 1.701 4.272 2.133 5.093 9.365
RN # 2.390 1.352 3.738 2.478 7.012 10.75
IS »
T4 2.598 1.492 4.086 6.432 9.110 13.20
RF L # 2.154 1.305 3.459 2.420 7.869 11.33
5 1.987 1.313 3.298 1.646 3.929 7.227
KK B #H 1.845 1.043 2.886 1.912 5.409 8.295
A T 2.005 1.151 3.155 4.970 7.028 10.18
R 1.662 1.007 2.670 1.867 6.070 8.74
T 3.068 2.027 5.090 2.542 6.069 11.16
RF P& 2.848 1.611 4.455 2,952 8.356 12.81
SRR ..
Viik’e 3.095 1.778 4.868 7.664 10.86 15.73

KR 2.567 1.555 4.121 2.883 9.376 13.50
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2.2.2  JKIIEAR TS YL W) L T S0 f B JRURS: T 3T YA (B

FRAE 2012—2016 475 7K T 7K PR 53 Ak 2% V5 Y ) 300 2k 45 o 22 08 k428 T 3t 5 XU 38 3 Y9 1 (AL
2 6) " ULE QA5 Yot ) L I S 5 XU TSR EAE 2013 4 (3R % 5 L2 SR,
3T £ B R R R XU ) 1 2015 AF (A 55 2 BRI 30 2 Lo B BUXUR ) R 1x 107 a7t s QF2E TS G )
T SRR IR AR LB i S5t e XURS: < 3k T 55 2 > 3l Lo B> RN B8 B SRR 2 B R R s AR T &
S RM L SR BB SR EE SOXUR IR L B S AR Lo B S Ak T B S Ik 5 =, T UL e i &
T JUT T I ) 7K IR SR PR 15 53 3 DB AT sl Ak 2 15 Y W 3 1ot A% o 2 Ak A5 X )L 2 T S fgie R AU
F/NEIR 2013 4F>2015 4F>2016 4F>2012 4>2014 4F | b ] UL, 2013 4F 1 2015 4535 KRR K R 5%
Jo AR HA ARy 35 2.

R 6 IRINFAL IS QXS L EE B KU i S
Table 6 Watershed average of health risk to children caused by chemical pollutants in water environment

IR T L R LR (107 ) AT LI FRERUBGE (%107 )

Urban children’s health risk/a™!

Rural children’s health risk/a~'

A5y )
water ) contact TOtal riSk waler contact T’Jtal riSk
L] 1.828 2.176 4.004 1.599 2.996 4.595
2012 i@ 1.748 3.893 5.641 1.480 3.362 4.842
L] 4.738 5.649 10.39 4.146 7.777 11.92
2013 i@ 4.531 10.10 14.63 3.836 8.727 12.56
] 1.827 2.174 4.001 1.598 2.994 4.592
2014 i@ 1.747 3.891 5.638 1.479 3.360 4.839
L] 4.039 4.814 8.853 3.535 6.628 10.16
2015 i@ 3.863 8.611 12.47 3.270 7.437 10.71
B 1.829 2.178 4.007 1.601 2.999 4.600
2016 i@ 1.750 3.896 5.646 1.481 3.365 4.846

2.2.3  JKIRIEA AT G i A% Aol K JORAE i i A oF L B B AR % P02 o it e XL

AT 7K TRk AR 7K 2 2002—2016 AFTRIYI 0225 Qe oo B k2 fih e A e S50 £k e DUz A 491, 73
B35 By Ao 25 7 AR A 3 SRR B A 5 ¥ 7 B JER P B A i XS 19 /N i (I3 7)), e kel 5 2
TS > H8 = JEA SR > P>k B> R A I 8L Sk 0> I > TP RS JK > B8 > I >3k B> T ki %
B R > B> AG> K> T = TS B> Sk B AN 22 B - SRS B> RS K > B> B> Sk B> T it
AU SR G R TR L (o DXL 6 v ) B AR AR A, 32 PR D S S 7 A P K R L s F 5 A B AR,
SREANR A e Berty JUEE, pir Mo R RIS I AN TR] T Bl R A 15 e Wy aod K JER A2 i i A2 3 AN ]
DX 3L 3 14 e XU AN [ 0 EL ) — A~ JL 2, S A 07 ph 42 K (8 3 R BRAS ] BT 5 250 B R 4%
P ) R AU L AN [

RT RIS Y Wi ik B fh ide Ao LB B A% ¥ BT B804t B KU AR P X (.
Table 7 Five-year average of health risk caused by chemical pollutants from the Hejiawan

Reservoir to all parts of the children’s body through dermal contact

&5 S K+ FiE F#B it I Jiz By
JLE (x107°)  (x107%)  (x107%)  (x107%)  (x107%)  (x107%)  (x107%)  (x107) (x107)
Children Whole body/  Head/ Trunk/ Arms/ Hands/ Legs/ Feet/ Face/ Scalp/
a™! a”! a”! a™! a”! a”! a”! a”! a”!
Wi 2.172 0.312 0.312 0.122 0.413 0.240 0.237 0.395 0.142
Ak I 3 2.991 0.727 0.364 0.142 0.468 0.267 0.199 0.644 0.179
Wi 4 3.886 0.431 0.945 0.371 0.371 0.710 0.321 0.518 0.220
b L3 3.356 0.889 0.356 0.138 0.479 0.260 0.248 0.786 0.201
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M KT 7K RIS AGE R RS A 285 R 1] ARt R [RIARR A T5 P 1 50T, AN TR) ) L2 R i s ) £t B AU
AR, Forh BT . DA 2715 YW i 45 R OK AR T Sl T L B P St e XU, 229 o T X AR A
JUEE PSS R MBS, , 3222 DR DA i LB 25 R EROK B8 A B e TR L2, ARk 2 8 NS A Ayl s 32 8
WU R S AR R 1 5 A 27775 G W 3 2% ol B JBR A fih i A2 08 AN [ JL B T S804 T XU 27 AR [
EEN N BIK B SR AR R N R 2 | LU A AR DT Ut W A R 4T DX K PR3 e BRE XU BS: F ), S iE
FIEIA BB TR RS R HAR AR B 88 S8, ISP I8 R R 22 | BRI & P AT IS iU TTA 25
RAFTE—E R RATIENE, EBOR A T OT5 YW e BE 73 A5 B9 AN E V| 2252 oK 5 i 2 15 22 1k
SN s VA bR 25 BT P NS L (B A 7 A9 XU, s B JLFEHROK | BE Ik 22 5% 2 B BIF 58 ed A e
FAAE—EFEJE AN E L.

MAWFTE AT LA ), Tei TSI B34, 30 2 Sk 035 { e IXURS: 3, A5 45 SRRk W3 K T
MR IR 23 T KRG Z 2 7 15 3. 1 KK 5 g 2 B iy T 4R ok B TR 5 1 K B, v
Sl Tt B ) 5 K KT YRR AR AN Wi 3 15 7K AR B oK [0 R G BN SE 3% |, ¥ T by
I TR IRASREIABRHERL , — L8 A lb TR BE IR BLOE R 2R, 7 6 SR A 7 PR K Ak B it AN 2 DR 3 7] 3 4k
JOT ISR SR B A 35 95 7K AR BRBE 7 BB T RO FE AT M A SRR 2R 3 95 IR B R4 BA
TIHT AR 1, s IE AR K B 25 G iR 2.

3 %518 ( Conclusion)

(D) ARIEC b F K IR B AR 1fE ) ( GB3838—2002 ) FHLAE 14 b o FIRAEL, 775 /K Al VAU - i 55 3 N 5 I
T K SRR 4y, 3R 3 =28 K DL FoK B, o R IS 4 AR SE L NHL-N 48 & B A . Cd B Ph vk
R i K FAR R AE, 1T As .CN  Hg . Cu Fe .Zn K Mn /A4 #e FE R H 5 /K b v BRAE, 35 AT TR Sk 37
SRR SZ B TG .

(2) XHF5E XL E R B SR 20, T DO PR % S AR RS SR A5 AR ]
JUERHARTIOK B2 T2 58 280 e W i 1) 255 Pk HEe T 9 DX T JL 38 199 14 | ) R R MR B3 A 3R 11
FRCER R T AN LE | i HAS R LB R AR A 048 BB A [R) AN [R) L ZE AR K k5 58 58K
o) B TR P SR TET AR W KA T SR A 38 K A ] (] 40 AN [, G e 4 By e ik L 3R AR 3l i 55 2 > Ik L B> A
WSR2

(3) VB ZKIT K IR B e XU PP SR 3 B ZE [T 05 e 5 S, DSl AN [v) J L2 3 2 T I ) i B XL
WS 7K P RS AN TR] | F2 BT ROK B A | e k2 58 280 57K A A DG ) 2 SR BRI ol I P2k
i PR A2 XL T AT B4 5 XURS: ol IR T e B > M L B R B ST 3, o> 3, Wk
fi B A% S TR KA AR oSk T G B T2 ) L 5 XU 265 i 1) B AR AN Y /K T K IR B Ak 2 1 G vt L2 T 350
it B XUBGE O B AR 10 75— 107 27" 22 [A], A 1 DR Sk 3038 T AYRT O1 78 R i 36 O, He b R e s s
T A B SR MR L B T 1< 107 e, S R A5 T5 Y Aa il W T, S I 2013 AF A 2015 4K PR T R A 6T
HA ARy 325

TH KT 7 B85 A U A BT e R ) S, A [ i ol A R S T, LKA 35 Y A g g 18 31 K i H
B AR AEAE T L 19 (R R IXURSE | 07 SR BBU A T2 4 it i /{1 7)o 2 A8 0T L 38 114 R 4 3 AR R AT 100K e Ik 4%
fi A5 A% B EE VAR I, ASACEEAE D W I 7K A58 5 Y M i vk B, L B A IROK | 2 K 2 B S B R A 98 e
TIRRE RIS TG Y B R X L 27 A 0 P H R AR, R LK | R kB 25 2 B i 5T A
it BRE JXURS P 1oz 5 RS F AR, B N B3 IBR G ol 5 3 Bk 2 B4 D T T 00 7 224 5 7 K B 45 £t e IXURG: , I
JUEE o fa B A A RN 23 (R T R K .
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