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QIOHA! TIto] MO

o HOHYTEII= AEE ZUTHHES RUIESEC AN T= SHA
OiXls QS HBNHOZ WIIOIUXAL HIAIE Uy E
Ol= HAT2XIE AHIZE Ol HZI2THINKI0H 2B It (human health risk
assessment)@} MEHAHIZE Ol= WEHHISI0N & B 7t (ecological risk
assessement]2 JH W2

+ OIS (RISK)
OISR EXsTL S0 S Y F2 UT0IAH L00S At
wAgl 25(probability) = Jis4likelihood)

O (Risk] = Q004! (Hazard) X =& & (Exposure) [OECD2] X 9])

o OTHISIONT It (Human risk assessment)
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- NNE ! (Risk '
ngBUN e L T E—
Hog. %SOIIM Response Assessment] Telal A, ALRL,
oo s |||z w0 caszn ||| o822 O a0 1ex
gémlaa" SMAR7I0| lgn?u m AMSB BLE ag w)|
CEL )| \FHSsRASES A4S | lan J | G2
e N | ( )
BHLUS(AT, @ W ) : AR
sgsis8, 1, [Expose Assessment] - | | ' HENEEE!
=82 oa k] CLLER | g3 =X
o=y At HIENY
e8s ) (aves ) texneuz)

QOHA! 291 (Hazard Identification)

= OHYWILE O % A QAT RS S, sletx dEE I
otal Ol0l ME |EO AN 01 WIIUS X AW S HIUS
S mYACTNY 0| I Y= RMTS A0l A
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=& M} (Exposure Assessment)

" RIS WS L SBZ, LHSE LEHUT LHIRNESEH T
Gi=010] AHcESE & T= HOI= U

rr

® =& [Exposure]
YFJIZHS O SXE HOA WOl EXHOl=s SR &3 EE’EIEI"
AREREO WE oY, DIoty, BolX HE ;

n CHEINC FL S

- Exposure pathways and routes :
YER B VAU ASFRO 7% (M, 8, IRYE 5)

- EXposure scenarlo : ‘c SWA I 1D AYE MF

- Receptor nonulatlon analysis :
AFYE S M}, AHcE B WX

- Exposure quantification :
2t = &Z 20 012 & (ADD, average dally dose or Intake) A5

o
o

o
00
ok

J} (Dose-Response Assessment)

= RIS AS F1S0k= WHOIN, F2 SSAY
IR EHE o '

= 83-US8I Y= E"QEEQOII et ANBLE X (threshold)
ENY 7570 212 188 AN HRAZSIZ U0l BIL

SY-HSINS ANE HHOIX
F HsZ0ME |oiet wegol

- SUSE 23-u2W)}: Wy te 2389
%S (YXI7t EXHOIX R=TH= A2 0f
2Y” sS40l EWSCE AE 90 I
E2EE (SF, slope factor]. 2&-4i
MO 71871

g8 [U0AM B2 sT1ZHIA

- HigetEaol 2u-uSW)}: Wy SyEEY F9E WEEY, 5 ax
& 0I&0IM ‘= SE1010t R0 20| MAECID THE.

.:IﬂJnl (RO, reference dose): F.*é!&'ﬂl!:ikl FO0HS 0] FOUXI
U Ao (IZt= 2
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HOH= ZH (Risk Characterization)

. HISH=AMIOT (Toxic risk)
SMAMTE AU-ESS (RN HRSCZIH ZI|L HIZANM -&5F H9|
S M0} = Hazard Quotient (H.Q) XI+& BHY
HQ.> 1 0| SA=2t =M

Intake or exposure [ADD)
_ reference dose (RfD)
D L HE20| IE SAYOTE Hazard Index [HL} XISE BY

H.l. = 3 HQs [sum of hazard guotients) _
Hl.= ADD,/RfD, + ADD,/RfD, + - - - + ADD/RFD,

HQ. =

. A0l < (Carcinogenic risk)
WOEHO| U= 210 KIS 272t 5E Al WY A
we Xl 48 (109 HXSWE ME '
Risk of cancer = ADD X SF (slope factor)

AR 2

H25344XY99 3% #Hild Sl

| 1270 l \[1290 1 N Five abandoned metal mines

S99 (D) : Au-Ag-Cu-Pb-Zn
2% (OD) : Cu-Pb-Zn
S3 (DJ) : Au-Ag-Pb-Zn

ngjung mine T3 (DG) : Au-Ag-Cu

Sk (HC) : Au-Ag-Pb-Zn

100km
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al XA
>0 ¥ ESU 32 o
unit : mg/kg
Zu A& As Cd Cu Pb Zn
SQIA 20| 8720 59 | 3610 | 5850 | 630
(D)) AL ES 36 2.3 124 33 75
sy | 72 536 | 910 | 1590 | 5720
(0D) AN X 14 3.5 57 44 104
SHYM 2ol 3620 | 12.2 | 144 | 5140 | 3060
(DJ) ZE) £ 95 3.9 30 381 | 517
caya 0| 220 98.2 | 2550 | 4200 | 18020
(DG) A EY 8 3.0 37 52 137
SIHBAL 20| 72 12.4 34 580 | 1300
(HC) XK € 20 3.8 19 | 173 | 255
A Ol MIOH Y (=
IIU}-.- = EE'—H Do — g-"'c':t
A& T As Ccd Cu Pb Zn
=1 0.15 0.30 6.9 2.2 39.8
aa =1 0.17 0.12 4.1 4.1 21.2
(mg/kg)
o b 0.23 0.16 2.2 0.1 28.3
s 0.039 | 0.006 | 0.007 | 0.004 | 0.022
2 0.038 | 0.006 | 0.024 | 0.035 | 0.098
Xiols
(A5 AI2] 3 0.009 | 0.002 | 0.030 | 0.041 0.215
(mg/L)
-] 0.001 | 0.054 | 0.005 | 0.001 | 0.317
olx 0.007 | 0.000 | 0.016 | 0.013 | 0.047
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ol = ﬂ $_| i) - i
28D =5 (M3 3 : average Daily Dose
= ol =
L& 38 WA ' &ET (mg/kg-day)
X
o A ADD: = Cx:IRstD EF
BW x AT x365
s82 N3 ADD. = Cx’IwaEDxEF
BW xAT %365
X. X
BW x AT x365
S0 IS X ADDus = CxSAsxAFxABSxEDxEF
BW xAT %365
s X
=20 o8t 5 M= ADDay = CxSAwxPCxETx EDxEF
BW x AT x365
== O] al - A
TE QA X hE e
Factor/Parameter Symbol Units Residential | Data sources
Exposure Duration ED years 30 US EPA, 1997
Exposure Frequency EF days/year 350 US EPA, 1997
Averaging Time AT
Carcinogens ATc years 76.5 KNSO, 2001
Non-carcinogens ATnc years 30 US EPA, 1997
Body Weight BW kg 60 MOCIE, 1997
Ingestion rate IR
Solil IRs kg/day 50x 10+ US EPA, 1997
Rice (Farmer) IRr kg/day 0.374 KNSO, 2002
Drinking water IRw Li/day 2.0 US EPA, 1997
Skin surface area SA
Skin surface area (forearms, hands) SAs cm? 1960 US EPA, 1997
Skin surface area (whole body) SAw cm? 16000 US EPA, 1997
Adherence factor AF mg/cm? 0.5 US EPA, 1997
Absorption factor ABS - 0.01 US EPA, 1997
Skin permeability constant PC cm/hr 3%x104 US EPA, 1996
Exposure time for showering ET hriday 0.333 US EPA, 1997
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Al 28 :

HZ2EA) AT

ST As, Cd, Zn2 B Y5R (HG) X A-AXI= (HI)
[ -] Hazard Quotient (HQ)
: ; ; Water HI <HI
A =38 ingse(s);lion in\sleastt?c;n ?n'Z‘Zé’tﬁ'n” dermal | dermal

AS 0.066 4.155 2.989 0.005 0.003 7.2

gy cd 0.001 0.384 2.152 0.000 0.000 25 | 10.5
n 0.000 0.002 0.793 0.000 0.000 0.8
AS 0.026 4.049 3.387 0.002 0.003 75

Sy cd 0.002 0.384 0.717 0.000 0.000 11 | 9.0
in -’ 0.000 0.010 0.422 0.000 0.000 0.4
AS 0.174 0.959 NR 0.013 0.001 11

Hys cd 0.002 0.128 NR 0.000 0.000 0.1 | 1.2
In 0.001 0.023 NR 0.000 0.000 0.0
As 0.015 0.107 NR 0.001 0.000 0.1

I3y cd 0.002 3.452 NR 0.000 0.003 35 | 3.6
In 0.000 0.034 NR 0.000 0.000 0.0
As 0.037 0.746 4.582 0.003 0.001 5.4

DI HA cd 0.002 . 0.000 0.956 0.000 0.000 1.0 | 7.0
n 0.000 0.005 0.564 0.000 0.000 | .06
NR: SHU SIARY AT XAWMAE BISADE OZOKIXI 2201 & 430 AT SHABWLS QLD BEE.

20 =

X - té'gjl'

HOl &=

C&3EY AsY AT

TEes . Soi! . Watgr I_Rice gr‘ain desr?rillal :::rtle;l
A ingestion | ingestion | ingestion contact contact
sSYgYM 1.2x10% 7.3x10* 5.2x104 2.3x10% 5.9%107
2z3M 4.5x10°% 7.41x104 6.0x10* 8.8x107 5.7%x107
SN 3.1x10% 1.7x10# NR 6.0x10¢ 1.4x107
TIZPM 2.6x10°¢ 1.9%x10S NR 51x107 1.5%108
Sl gL 6.5%10% 1.3x104 8.1x104 1.3%x10% 1.1x107

NR: SR SR A2 NHUAME M%ADI‘OIEMIIII 2201 W AF0R Ojp WML BILID WHE.
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