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- MEH{0HA ™ IHEcological Risk Assessment)
QUSHLET MHH W MHEHIGIH s £+ Q= SN MY 39|
JHSM(likelihood) TIHot= DFR(US EPA, 1998).

- Deterministic Ecological Risk Assessment (DERA)

- 25H A0 T &t LHllowest toxicity value) .
- et 4832 =4 g 23 280t . 7 arss)
- Probabilistic Ecological Risk Assessment (PERA] o g
- SSD (Species Sensitivity Distribution) X2 ;: o

- [0 WEE0| SY NIE By inl fem

2 Folsomia candia Lobella sokamensis
Cagnorhabditis elegans ~

Sorghum bicolor

(BN8 ==

Phaseolus radiatus
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= N D V= T (1= T » V- O b (- I (= I ([
cd 4 10 60 12 30 180
Cu 150 500 2000 450 1500 6000/
As 25 50 200 75 150 600
Hg 4 10 20 12 30 60
Pb 200 400 700 600 1200 2100
crivi 5 15 40 15 45 120
n 300 600 2000 900 1800 5000
Ni 100 200 200 300 600 1500
F 400 400 800 800 800 2,000
812 10 10 30 = = =
PCBs 1 4 12 3 12 36
CN- 2 2 120 5 ) 300
Phenols 4 4 20 10 10 50
Benzene 1 1 3 3 3 9
Toluene 20 20 60 60 60 180
Ethylbenzene 50 50 340 150 150 1020
Xvlene 15 15 45 45 45 135
TPH 500 800 2,000 2000 2400 6000
TCE 8 8 40 24 24 120
PCE 4 14 25 12 12 75
Bla)P 0.7 2 7 2 6 21
I - 20094 X012 S & MEE J|F AN (ER)
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> EYQYIIE S dE0 &L : Generic risk assessment
-0/=3: NPL AEE A%t EZATISASTF(SSL) B}
-g3: EYQ2Y HIXS HAIS $18t 1Ml H0HA! CLEA 22 AI2
- HIEEE J|E A4S AT OIHl 2 MEH HoiA W 2R X
-2 EUNMF A0 IOt SOl AL

> QYUBT| YOHA M} : Site-specific risk assessment
- QUERX WIS | O2st D& HIAl
~ ASTM-RBCA, Caltox, X|99& P& [}
- JIEN ST L SET ME( [IE 33 =S5 438
- P o4 EOL XA O0FH(2006)

e

A FYBHAYY

fdud ST Aol XA 2

e EYAZETY HNSZ5(LSSE O A0 EIh £14(2004)
QAPUCITL O 2, Al - TXIALEE AT - 25 - FET ZBAA
AHYC = FII0I0] H2AQ| A X AD| =3

e E¥2Y AMSTIA HIB(2006)

ES2E AMITIIC XL HE X SEO 23t FHH NS E H&

e EYUZHME X AHLTIIXIE JNE(2011)

+ E22Y AUHAEI FHIBRE M X 2R/ S e LTI 2
AL ZIZE ZAHSL, AJ| X FFNH 2HE

« [(XIEHE)
v IS, 2 R EEE S 450D AT AHAE I HI=EAM &Y
v AHYEIIM 38 S FUYA-E X0
v HAAMT HA105~10-69 ST}
v AHATIIML DX AL, HSHAALAC 7 4. 28 SOl et Arg =t
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QA A0 S8 QYE X012 S8

EgAUTo| = QAXIO| HYUA LMo QAH M| ZY
EIIH B SN LAOL= JIBDINIC S

S0 MEAE QAN SN LU EXiO| HE

mxo MSES HXIE FOH0ID U= SV HE

QUE BO| MFHE | QUE E2 0123 M, MM, S| QESEM0| M
Ref : Kibble and Saunders(2001)

A FYBHAYY

oy EQUAT Z2)|2t HER EY
[mg/day] [day/year] &14{Z[mg/day]
CLEA 60 365 60
10 365 10
Galfox 50 365 50
. 30 190 16
CSOIL 50 365 50
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Siof WIREE SZZ Hlul (AYESE)
Exposure route EUSES | CSOIL CIiFA UMS CalsTJOX

Indirect exposure
Consumption of (home-grown) crops + + + + +
Consumption of soil attached to crops
Consumption of contaminants via drinking water + -
Ingestion of contaminants via bathing water

Inhalation of vapours from drinking water from shower
Dermal contact with drinking water from shower/bath - + -
Dermal contact with contaminants via bathing water
Consumption of contaminants via consumption of fish + - - +
Consumption of contaminants via consumption of milk
Consumption of contaminants via consumption of meat +
Consumption of contaminants via mothers” milk

+ |+ |+|+]|+|+]|+|+|+]

= SRR BUAY

Aol WIILEE C&E=T Hlul 8

Exposure route EUSES | CSOLL ﬂiFA U.-})JS Ca]£0X '
Ingestion of contaminated soil particles (outdoor) ¥ t ® t
Ingestion of contaminated soil particles / dust (indoor) t t t

Dermal contact with soil contaminants (outdoor) + + + +
Dermal contact with soil contamunants / dust (indoor) + +

nhalation of contaminated soil particles / dust (outdoar) + + + t
Inhalation of contamunated soil particles / dust (indoor) t t * t
Inhalation of vapours from contaminants (outdoor) t t t t
Inhalation of vapours from contaminants (indoor) + + + +
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¢ THX : ESUFH, 4QHIAMHI] S, 4QRALER Y,
AId+dF LNFE+, dUifiZEa 8¢
& J/LART
-HEZE B3, IFE+, HIMHISY
-dEZE 2l FEEEEY, a9 AuESESY,
AXIo+=4H
& AT SAIRIE 22T X FH FHU
- EQYH MFE+ &9 HRESESY, HIMHIISY
- SAIE F8 HFLL HIMHISY

= SRR BUAY

Q= ASTM -RBCA
EEiL T =T

[ Surficial Soils | [ Soil ingestion/ |

| (<2 fi depth) | | absory [

[ &=2@d TEA S|

Product storage
(tanks, drums, etc)

COnmerc rial

Piping/Distribution
(manifolds. lines,

Wind erosion and
Atmospheric dispersion

sensitive habitat

ele) other
Operations o
(waler treatment, || Subsurface Soils Volatilization and
elic) (=2 1t depthy Aumospheric dispersion Inhalation -
residential
Waste M
Uulils ‘ commercial/industrial
Other Vaolatilization uld sensitive habitat
Enclosed
——  Groundwater other
Leaching and
Site name Groundwater transport residential
Location a ialfindustrial
ce-phase Ligui ile Free-liqui sensitive habitat
Free-phase Liguid ?Iab!lc Free-liquid Potable Water Use athar
Suspected Source Plume I [
Areas
2, fnrﬁcml So‘ljlls, Stormwater/ Recreation Use/ mcmnnorrllb_
& | . abital
Surface walsr Surface Waler Transport Sensitive Habitat her

E\'h:pl : Charactenize site sources and exposure pathways

Step 20 Idennfy receplors, Compare site conditions with step |

Step 3 Identify potential cormective measures
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10000000 (mg/kg)
1nnonnn
100000
1400 s
I
10000 = 5 .
300 360
100
87 91
50
] 12
I L Ll L] 1] 1 L] 1
Arsgnic Cadmium Chromiwn Il Copper Mersury Leat ez Aine

o LNHOT QAEL AJE(| &2
o 2T QUEY F2 (F TH X o} SHE &8

_ o ST IOIELRCE B8 S

a&‘!g}? SYLA ALY

Exposure route EUSES | CSOIL | CLEA | TMS | CalTOX
) ) j

Indirect expostre

Consumption of (home-grown) crops T I O -

Consumption of soil atache to crops -

Consumption of contarinants via consumptionof mlk |+ | - | - | - -

Consunuption of confaminants via consuption of meat | + | - - - t

Consumption of contannants via mothers” milk . . : . -

e ——r—
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2i=0| SRS UH w3x N8
=501l Guidance Value(SGV), UK EA 2009

HISEE : CSOIL S2(2IAl, RIVM 2001

< AHEY, UM, 2AHIFHBEE S),
HEHES LU, SEW 3] X HLRSE

s

Hazardous Concentration for M4
S0 of wf s and " o

S0% of micnilbal provesses Msieman ermesbie Risk

N3 EY Y 2, Qu=E 885
= IS Y5 =8 35
22 £ 29, ¥IHY 37| 22, =8 22,

ol

22 8& 88JIs4, X B4, a#3d

EYRHIIE( SuES U HH F=2 0|9
- SEXIQ ELLAYN|0) Ut HE BT 2 : AFMOH X AZW0H BXI(Cd, Cu, As)

& FYBBHAY
Sl ES9lid @)L Xd 5 c&3=

=T

<] A & P>

) O AEYH& A=

3 =832 G O G G & @ TN 224 =FH7} AR ot A9y

(3 7lek 22 29E SR 2679 A5, 3d =% 2% 4 A 39, e &4
AL RS AR S @ RiShe R RSHE fd fiEY 23 #Y 5
2oty 4 3o
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S 335 =&710UX0IAD

@ JI0ik=
= =
As 1% <1% 28%
Cd 1% <1% 93%
Crivn 67% <1% 32%
Cu 10% <1% 90%
Pb 57% <1% 42%
Hg 13% <1% 87%
Ni 45% <1% 55%
In 11% <1% 89%

| | « IV, 200

8 FYDFBBY

FIE =SIN0T(0AL

& Jl0%
TTeun || ==

Benzene <1% 97% 1%
Ethylbenzene <1%(0.1%) 96%(25.6%) 1%(74.3%)
Toluene <1%(0.1%) 97%(84.3%) 1%(15.6%)

Xylene 1% 94-95% 2-3%

TCE 1% 98% 1%

PCE 1% 99% 1%
PCBs 2" 23% 57 <1% 74 " 98%

SEIMIRZO0N

g 44
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