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(1) 95% t-BAIZ 2HAol 283 A%

AFE 1-a
(Degree of
Freedom) .95

1 6.314
2 2.920
3 2.353
4 2.132
5 2.015
6 1.943
7 1.895
8 1.860
9 1.833 D
10 1.812 ,;:::1
11 1.796 A
12 1.782 td
13 1.771

14 1.761

15 1.753 - ARFE=TZEAo] AR viE @A o o T+
16 1.746 (o, AH= 479 A%,

17 1.740 1.679 = 1.684 +(1.671-1.684)/(60-40)x (47-40)
18 1.734

19 1.729 - AHRFE 120 o] EAAE 1.645 AHE
20 1.725

21 1.721

22 1.717

23 1.714

24 1.711

25 1.708

26 1.706

27 1.703

28 1.701

29 1.699

30 1.697

40 1.684

60 1.671

120 1.658
0 1.645
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(B) 547 BTEX & f3lEde SA4ZX 9} SdA
H| ol E4 gt 4
RfD, |RMs?| REC | SF, | SFu’ | URF, S TS
%7& o abs o abs m§1
(mg/kg-day) mg/m® | (mg/kg-day)! |"84™)] RIS |IARC
o 5.0E-4 6) - (AA)
Vn=a=2 1.0B-3(food) 1.3E-5 | 7.0E-4 - - 18E3 o =) 1
T 14E-19 | 80E-2 | 1E-3% - - - D -
H] & 30E-4 | 29E4 - 1.5E+0 | 1.6E+0 | 4.3E-3 A 1
T 3.0E-4? | 29E-4 | 3.0E-4 - - - D 3
o 5.0E-4Y | 5.0E4 - 85E-3%| 8.5E-3 | 1.2E-5 B2 2B
1.0E-4 D(A F)
= _ _ - - - —
67} = 3.0E-3 | 75E-5 @34 12E2 [ &) 1
o} 3.0E-1 3.0E-1 - - - - D -
20E2(82% 24E4 | - (A1)
) - - - - g -
IBE:) soEod | SOE-4 @A A B
B 4.0EB-2Y | 4.0E-2 | 1.3E-2Y - - - - 3
1l % 40E-3 | 40E-3 | 3.0E-2 |55E-2| 55E-2 | 7.8E-6 A
of & wil Al 1.0E-1 | 1.0E-1 | 1.0E+0 - - - D 2B
EZ4 8.0E-2 | 8.0E-2 | 5.0E+0 - - - -
ERE] 2.0E-1 20E-1 | 1.0E-1 - - - -
P =
C.SC| 40E2 | 40E2 | 20E1 - - - - -
A 1081 | 1081 | 2081 | - ] ] ] ]
VPH? |Gy~ Cpo : : :
Y| 302 | 30E2| 50E2
Gy~ Cuo o o — ) ) ) ) )
TPH A 10B1 | 1.0E1 | 2.0B41
G "G - T o ) ) ) ) )
= -
. Coic,| 20E+0 | 2.0E+0 - - - - -
EPH"” | Ay}=
SCoCy| 2B+ - - - - - - -
Y= 30E2 | 11E2 | 5.0E2
G G - o o ) ) ) ) )

¥ S E HR A2~ (IRIS, USEPA) il
1) Health Canada(2021), FEDERAL CONTAMINATED SITE RISK ASSESSMENT IN CANADA :

Toxicological Reference Values (TRVs)
2) Edition of the drinking water standards and health advisories (2004, USEPA) a1
3) California EPA Chemical DB 311
4) Oral to dermal 2I44E RfD.ps = RfDo X ABSg
5) Oral to dermal ¢]4}+% Sf,s = SFo / ABSal

6) Cd (RfC): IRIS (1999) Toxicologocal review; Cadmium and compounds
Cu, Ni (RfD, RfC): RIVM (2001) Re-evaluation of human-toxicological maximum permissible risk
levels (471 4& RfDW4! TDI (tolerable daily intake)Al-&)

7) MADEP(2003), Updated petroleum hydrocarbon fraction toxicity values for the VPH/EPH/APH
methodology



(@) EG-A=3 AESF2A (BCF)
BCF
=LA
#E | CASNo. oe e ) CEE: A
) 0.36 0.09 0.364 0.064
USEPAT | (o1 4.4-80) | (pH 4.6-7.1) (pH 1.6-8.4) (pH 4.6-8.0)
, 4.06(pH. 6.0 5,66/ H6O
V= F | 7440-43-9 U.A? 0.793(pH 7. 0. 70
0155(pH 8.0 0136pH 40
3 0.7
RIVM? (0.34-1.34) (0. 010, 75)
USEPA" : :
p)
72 | 7440508 | YA - -
3) . .
RIVM (0.08:0.22) (0.032-0.3)
1 0.026 0.00 0.036 0.008
USEPA (pH 7.5) (pH NR%—7.5) (pH 5.5-7.5) (pH NR-7.5)
Hl4& | 7440-38-2 U.A? - : 0.009 0.009
; 0.03
RIVM? (0.001-0.10) 0.015
1 0.0854 0.01 0.008 0.014
USEPA™ | bH'53-7.1) | (pH 53-7.1) (pH 5.3-7.1) (pH 53-7.1)
T , 0.171(2.5% SOM
7439-97-6 | U.A? 0.052(50% SOM 0.05
(3-71) 0.0048(10.0% SOM
5 0.03
RIVM? (0.001-0.04) 0.015
USEPA" :
2)
W | 7439921 | UA 0600132 8'88&13
3 . .
RIVM? (0.012-0.044) (0.001-0.006)
USEPA" : :
2)
ag | 740473 | UA 0.06 00'00022
3) .
RIVM 0.02 (0.001-0.004)
1) 0.1 0.046 0.25 0.044
USEPA™ | (bH 53-80) | (pH 4.6-7.3) (pH 4.6-8.0) (pH 4.6-8.0)
ol | 7440-66-6 U.A? . : : :
3) 0.4 0.1
RIVM (0.26-0.65) (0.02:0.61)
) 0,01 0.006 0.032 0.008
USEPAY | (L1 62-80) | (pH 5.9:73) (pH 5.3-8.0) (pH 5.9-8.0)
yA | 7440-02-0 U.A? : : 0.047 0.018
3 0.07
RIVM 0.1 (0.011-0.678)
22 | 16984-48-8 | ORNL? 0.006 0.006 0.06 0.006
% USEPAAIRE 7| B o= ALEF
1) USEPA(1996), Soil Screening Guidance: Technical Background Document il
(%91 (mg_contaminant/kg_plant dw)/(mg_contaminant/kg_soil))
2) UK EA(2005), CLEA UK Handbook(draft) Zan (&4 (1 g_contaminant/g_plant

dw)/( 1 g_contaminant/g_soil))
3) RIVM(2001), Evaluation and revision of the CSOIL parameter set p.23 il
(%91: (mg_contaminant/kg_plant dw)/(mg_contaminant/kg_soil))

4) NR: Not reported

5) ORNL(1984), A Review and Analysis of Parameters for Assessing Transport of Environmentally Released
Radionuclides through Agriculture il
(Z4%l: (mg_contaminant/kg_plant dw)/(mg_contaminant/kg_soil))




(5) 42 2 ojeole] AujEaE AU FHCRp, kg/day)

2y = bR At H] 32
= A+ <A 7
fd% 39l 0.248** 0.195** 0.304 0.137 e AEreL 2010b;
S o™ o] 0.141 0.174 0.071 0.043
FE-AZ AEA S 0.859 0.142 0.117 0.217 TEXEA, 20207
¥ EXOERH(FAXNY, TIANY, FFgAE, HAe FFEAY, J|EHY) 44U L ool
AusdE dIddAFHETF) A H
O (A4 A=ZEd 38 QALAAFHED) « FEA2 ABAF < 43D 5242 F A
E2HE A3 ¥£(0.0~1.0)
@ HaA FAEoH AR (AFTH) AHEIEEsHH, o A% AHER AP T HES ZAE

A A8t oF g

1) =33 739U (2019b), T2 L&A S A
TP AL (2019c), = ofdole =2

* Q) A (kg & W] 417

ojgo] AHTH(1~2M, 3~64)) 7 HAF HHTF 715H g/ kg-day)oll AJHo] AF(kg)S RHYsle] 4HY

T ogRl-ojdelo] AR HHAFES AR ZAFE EF Eig/kgday) T FEAE K, o™e])
AsE st 44
2) F&ZTH(2020), F7IEFZAFAHE DB 9.2 FaL




) Gl & A kE ABSq
= FaEd == AHAZTH % ;g'l’H FTE (unit]ess)
=t IRIS, 1999 | duman | diet 2.5% 0.025
Human water 5%
assume
H] A Bettley, 1975 Human 95% 0.95
aqueous
HgCl, IRIS, 1999 Rats water 7%
S4EY
F& Hg ATSDR, 1994 Human | . o — 74-80% 0.95
(T2570)
CHz;Hg Aberg, 1969 Human | aqueous 95%
Donaldson and
67taE Rats water 2.5% 0.025
Barreras, 1996
ot ATSDR, 1994 | Human diet Highly variable -
T - - - 57% 0.57
Elakhovskaya,
yA Y Human | diet/water 4% 0.04
1972
4 USEPA, 2015 - - - 1
F7l=4 USEPA, 2004 - - generally >50% 1
V=
A by MADEP, 2002 - soil 100% 1
Cs  Cg
A= - )
VPH| Co~ Cpy MADEP, 2002 - soil 100% 1
H} = .
P MADEP, 2002 - soil 100% 1
Gy Cypo
V=
TPH A jChy MADEP, 2002 - soil 100% 1
Gy Cus
V=
(?%5 MADEP, 2002 ; soil 100% 1
Epy &0 G
AYE
>Gs Gy ) ) ) ) )
e
TS | MADEP, 2002 ; soil 36% 0.36
Cni Gy

USEPA(2004), Risk Assessment Guidance for Superfund Volumn I : Human Health
Evaluation Manual(Part E, Supplemental Guidance for Dermal Risk Assessment)© 4]
A A&

USEPA(2015), WWW.epa.gov/region9/superfund/prg/

MADEP(2002), Characterizing risks posed by petroleum contaminated sites: Implementation
of the MADEP VPH/EPH approach

(7) 3 5-FA < (ABSD)



4 9| 5-JF- A < (unitless)
A== 0.14
T2 0.1
H] 2D 0.03
F2b 0.05
g 0.006
67}=2=D 0.09
opady 0.02
YA 0.35
LRI 0.08
of &l A Y 0.2
EZqaY 0.12
44 0.12
A Cs ™ Cg 1
VPH? A Cy~ Cpp 0.5
WEFS G G 0.5
TPH AW Co ™ Cyg 0.5
> A Cy ™ Cag 0.1
EPH AE >Cy ~ Cyo -
Wk Cp T Cp 0.1

) Health Canada(2007), Federal Contaminated Site Risk Assessment in Canada. Part I: Guidance on

Human Health Preliminary Quantitative Risk Assessment
2) MADEP(2002), Characterizing risks posed by petroleum contaminated sites: Implementation of the

MADEP VPH/EPH approach

(8) T&AE EYHEZAEHH(SAe, cm2/day)
A &N A EdHESAEAZ
A~ = A 2
el e B2 =T AT AR 25%)
(cm) (kg)
A - - 17,3520 4,338
o] g o]? 101.8" 16.7 7704 1,926
1) FHAA A A2019b), G2 wE2AS DEE
S oj@ole wEAL WTE; 524 ATAA = 391.5x 4] F00xA] 70

2) =@ 8 st (2019),

Toldo] A”E(1~6M) B THEE T
3) USEPA(1992), Dermal Exposure Aseesment: Principes and Applications




9) T2k A, S0 S, A
22 2214 A4 71 44 TS84
(H) i, cm’A) (Dyw, cm*5)
A 0.228 0.088 9.80E-6
EZqV 0.272 0.087 8.60E-6
of &l AV 0.323 0.075 7.80E-6
ER LR 0.290 0.072 8.5E-6
Fob 0.467 0.0307 6.30E-6
=
. C, 54 0.08 1.0E-5
A=
VPH3) C9 ~ (;lZ 65 0.07 1.0E'5
kisaes 0.33 0.07 1.0E-5
C9 ~ C10 . . . =t
A= i
TPH G Cl 69 0.07 5.0E-6
PRI
Cp - C - - -
3) 19 36
PP =
>Cas ~ Cyo ) } j
aoléoké,: )
o C, 0.03 0.06 1.0E-5

1) USEPA(2002), Supplemental guidance for developing soil screening levels for Superfund sites: Appendix C

2) ASTM(2002), Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Site

3) MADEP(2002), Characterizing risks posed by petroleum contaminated sites: Implementation of the
MADEP VPH/EPH approach



Ka (L/kg or cm3/g)
%é KOC foOC
L/7kg) | (®) | pH 60 | pH 64 (f;]Hi%'f) pH 72 | pH 7.6
Ft=H - - 3.7E+1 | 4.8E+1 | 75E+1 | 2.0E+2 | 8.7E+2
T2 - - - - 22E+1 - -
H] 2D - - 27E+1 | 2.8E+1 | 29E+1 | 3.0E+1 | 3.1E+1
o - - 35E+1 | 1.6E+1 | 52E+1 | 1.2E+2 | 1.7E+2
bR - - - - 9.0E+2 - -
67} =D - - 23E+1 | 21E+1 | 19E+1 | 1.7E+1 | 15E+1
o}D - - 3.6E+1 | 47E+1 | 6.2E+1 | 95E+1 | 1.9E+2
A - - 3.8E+1 | 4.7E+1 | 65E+1 | 14E+1 | 4.9E+2
1.5E+2
B x5 _ _
= (pH 6.7)
IR 5.89E+1" 1.18E-1
of & il AY 3.63E+2Y 7.26E-1
EZq 1.82E+2Y 3.64E-1
EREIE 2 40E+2? 4.80E-1
=
é] e o | 227E+3" 454E+0
A= — 0016"
H} k= -
& ?C:O 1.78E+3% | nqE0)x 3.56E+0
= =H7F
TPH gj BS ] 6s0ms? | T 1.36E+3
A
C19 - C36 } }
EPH =
>Cy ~ Cyo ) }
Var=
C‘ﬂ;? o, | 5.00E+3 1.00E+1

# foe 7125E 2ol B7IH A Y] BASIHR] & AT AT AR SN 5 WER 2AE AskeloF &

1) USEPA(2002), Supplemental guidance for developing soil screening levels for Superfund sites:
Appendix C
2) Nebraska Department of Environmental Quality(2009), Risk-based corrective action (RBCA) at
petroleum release sites
3) USEPA(2005), Partition Coefficients for Metals in Surface water, Soil, and Waste
4) TR AU (2010), AA=Zo] I EFEE YsiAdH 7}
5) ORNL(1984), A Review and Analysis of Parameters for Assessing Transport of Environmentally
Released Radionuclides through Agriculture
X%7]%9’] 7(:)]_014/ Kd = Koc X foc
Ko soil organic carbon/water partition coefficient(L/kg)
foc: fraction organic carbon in soil(g/g)
6) MADEP(2002), Characterizing risks posed by petroleum contaminated sites: Implementation of the
MADEP VPH/EPH approach
7) RIVM(2001), Technical evaluation of the Intervention Values for Soil/sediment and Groundwater




(11) EAXo] &= =EW X (EF, days/year)

= EAC 8=
Al L FA/EAAS & FHAS A9 F5A Y9 71ekA1 4
T84 i ojdo] |[AyIZEAALTEZR A< ojdo] |[FAEo|F
ekl 350" 350" 250" 225" 170% 170°
A5 350" 350" - 2259 170 170
X 2 o e
= AP hrs?f;ay* hr&giy% 8 hrs/day [1.34 hrs/day 213 hrs/day™| %] E-0] 4]
j = u]_ﬁ-lﬂz] 350 days/yr|350 days/yr 225 days/yr|170 days/yr|170 days/yr e
°| o/ FEEAR1 8 days pr[105 dayspr 750 dayspr| 95 dayspr|151 dayspr| A&
=Py PL82 hrs/day23.28 hrs/day| 8 hrs/day ] ] ]
] 350 days/yr|350 days/yr|250 days/yr
F L= 13182 days 413395 dayspr 833 dayspr ; 3 ;
* EESHE 7[R Qo WUIHERA S BAEo)HQ] mEAUELE i tE =ENEE AT B¢
Y 5 BB 2AZ AASteloF &

sl RE:A A=
T Y H3H(2019¢), = A Hole] =EASF W=H
TRl A9 Az
T ojdo] 3~6M9] AQFA AEY
ARl F-FFol ik wA 2 o7 EEEn 9%, 2ot 3 B 8%, 2 9 g2z e o) ARk 7Ty
T olgole] wAl B o7 1 EkEEa 2% w9 Ba) Al de) 2w 9 el 8% n) 2 1 9) oP1Es, Ve ok B ) ARI]Y
3) UK FA (:AIRE(2014), SP1010-Developent of Category 4 Screening Levels for Assessment of Land Affected by Contarrination

(12) EX|o]& =¥ ==7|ZHED, years)

EZ|o] &=
s F71/ 5944 & EAAS Ao FEA S AEEE
=% gef [ AU
AL oaaseiae, BF | R | @ | owwe |y
aon | oy’ | (B | (HRY)  (clbolaRyeldol B2 ol
. 25V [e]’ol: 67 " " 25" oldo]: 67 | HAFo]H
=271 e [ga o5y D 25 @+199) | A9 259 [wE/7 He
% wE7IZF g ool BAUARAY FABelA wEAUL LR 8] BE wE/NE A4S
35 AR 5 WERt 2AE AAsteior &
1) 32 A9 (2022), EFedEd 7144 B A A74(2022);
2020 AFFEHFERA TAFZIZPE ZFH(ERPE)- AT (KOSIS, 202005 7hEste]  =E3%
BHEAF7IZEY] 00 B (FHa: BFH(2007), S EAFIEL)
2) USEPA(1991), Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation

Manual Supplemental Guidance “Standard Default Factors” Interim Final

3) 259 (3= HEAF7IZke] 0B 5) — (el o] ED)

4) USEPA(1991), Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation
Manual Supplemental Guidance “Standard Default Factors” Interim Final;, US EPA(2002),
Supvlemental Guidance for Developing Soil Screening Levels for Superfund Sites



