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Sk s RR] %1999F T # hﬁ#7¢w°7rﬁ§#%
e g2 TR1986F HriT L AR 2 0 RSB AP F A G
(H A8 5 R F)~BL (457 "L s d 2y
AL bR SR TAL BT & S A SRR ) B2 (49
o AR BT S A ERFFT)C(F
o s AMRFBF)-D (v EZ2AK) B E(2HEF A
R E) 224

xl{]:j THNREFTREFAFLN O FLERGT A AR
(IRIS) FA A+ 1935% 482 4 28 4 325 & 1k 17 7
FEIRECEF TR BT PARE S A
( Reference Dose, RfD ) ¥ 3% g &L & ( Cancer Slope

Factor)» #ii £ it 4 Hd 12 2% o
() 2 RhiFrsd & f%é Rz iegEg 2 2 (WHO Concise

International Chemical Assessment Documents, CICAD )

37 .

AEFREFE - CEPTARSFPHERE AR
ipd o TENEBECEF Y KHT AT gL
H i A 5

http://www.who.int/ipcs/publications/cicad/en/index.html - &
PR iLEL 2 2 (CICAD) » i % 2= ( effect

PrmE kTR (IRIS) 19992 thipsl 54 -
N LY P R EEE 2 2 (CICAD) 4 Fitipk 4 T2 F g?‘«lﬁﬁt@}%iﬁﬂl (WHO
Environmental Health Criteria, EHC ) @ #74§ 1 o
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evaluation) - & ¥ 2R B T* B FHFH > T T ELE
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/ZEH{E‘P?' LA P ’l+ i\};{'glﬂ%‘ﬁj’% J—gf’ﬁ;}kﬁlm"* ]4
FF 2. — o ¥ RFE LT o PRI PGP R
w2 (CICAD) ¥ #tipgt2 ¥ =k *% (unitrisk) & iz
RIS A E L ROR S AR o

(z) W% HE 7% ¥ (lInternational Agency for Research on
Cancer, IARC) :

BI'F Ry ¥ o MERK 2R MR
@gﬁﬁﬂ&ﬁ??ﬁﬁph’ﬂkip'
http://monographs.iarc.fr/ENG/Classification/index.php - &
R L R AT B IRl s e S
1.%- %8 (Group 1) @ A #F R B lh ey o B o
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\\\Xr

T AR
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4. % w47 (Group4) : HIpE T L  RFML -

Ft RS B - B D BPRITER R T
fod B~ RO G R B

(e ) $F% &% %4 4+ %3 (USEPA Provisional Peer
Reviewed Toxicity Values, PPRTVs ) :
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BPAFFERGTAAAL(RIS) 24 HAIFEFEFILFIREFEF] LA 2 i 275
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AEHERE > FIPERBREFRLEKEL YRR R > P RE . G 22 aF B AT £ Rk
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Risk Level, MRL ) :
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Assessment Summary Tables, HEAST ) ** :
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i RRALE 25 R
_ IR st X EDagure . IRinh-chita % EDgnitg EF
2-31 | . .-, e oo | APDinnsgigome = Cair X B + B “AT
LAk (FR L - adult child
ARISEEE SIS BBl C, =Cyx Hxp, —xCF
PIRF S FEF o TR
2-32 * - [e +f xk xp +Hx0 ]X 1+ UairXSairXLs
YL e T WeT
( 02 Hx02 )
T T a
o _ IR aduie X EDagure , IRinn_chita X ED i EF
x5 2-33 ADDinh—water - Cair X BW + BW X AT
adult child
%ﬁ%f‘;—f’kﬂifgﬁ*?ﬁ Cr = Coer X = H —xCF
A b MK F ¥ T om 4h o &
%‘*ﬂ;} 57} HATL £ + U, x 8, x L, x 333hcap 3 T 333hv 333
‘:l 7 b r 7 = ;s_ =1 (Dairxeaéap +Dwalxewcap) (Dajrxeaé DmeOWs
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FHEE P TRFASENERR R 2 Yo% YR EER%ITR

2331 2 EANFTRBREZ RBEHEVE
- N ErEE SR ﬁi%f&%ﬂi?ﬁ (USEPA, 1989°1)
(-) B (¢332 H2358)

ADDoralfson — Csoil % IRsoil—oral—adult X EDadult + IRsoil—oral—child X EDchild > EF XCFX F|
BV\/adult BWch“ d AT

(2342-5)

ADDyraisoil - L5 p & » & & &€ (mg/kg-day)
Cooil - 237 M3 %4 kA& (mg/kg)
IRoral-soil-adult © = * ¥ & 4 & 5 (mg/day)
IRoral-soil-child © ¥% 3 #& 8 2 3 & F (mg/day )
EF: B4 % > - & %k & = ¥ (daylyear)
EDaguit © > * R B I F > £ B onid & e (year)
EDchilg - %3 A B > & & hi & B (year)
BWaaur - = * # € (kg)

BWeniig * %3 € (kg)

AT : k@322 Tiap i (day)

CF: ¥ a4 7|5 (kg/mg) > #ciz 5 10

Fl: 54 hadEasr s BRELL

L TUSEPA, 1989, Risk Assessment Guidance Vol.1 Human Health Evaluation Manual, Part A, Office of
Emergency and Remedial Response, Washington DC ;> 2 % 4p B S8 S BL730 gk = 4 ¢ o B P > 19395
FUSEPA, 1991, Risk Assessment Guidance Part B-Human Health Risk Evaluation Manual | ¥ ¥f3% & &23 #&
#13 (Age-Adjusted Soil Ingestion Factor)sin*5 %4 » 23 E » A28 F 7 o
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2RI BT ORGFAS N GEER GG R Yo% F- KRR GITE
(=) Zi (E=RZLY)
AT LI P2 EBHE B TF A PN
™ A ER A o

- sERd el B k@A EF S (USEPA, 2004%)
(=) B (¢ 532 AH223 )

ADD,, ... = DA, xEV x ED aur X SAyuie n ED i < SAyig y EF x f,
BWatdult BWchi Id AT

(252-6)

ADDdermaI-soiI — i:‘j'a 2 Pl» /§ 25 1{7%? E%ﬁﬂj’g_ (mg/kg'
day )

DAcvent © & % %% 4 2 %k Z#E (mg/cm®)
EV: % %4455 (1day)

EF: R &4 5 > - & % & 1= % (daylyear)

SAuur A LR L G A (cm’)

SAilg © %% L84 G % (cm?)

fo! } BPREZ & A2 D4 & #¢ (unitless)
EDaguie © = * & & ¥ F - J % 034 # #c (year)
EDchilg * 3% % 2P B > & & 034 # 3 (year)
BWaguie - = * #8 & (kg)

BWeig - #Z3 8 £ (Kg)

AT: k@a42 TR (day)

B P DAeent ¥ d 11T 238 48 (USEPA, 2004) :
DA, =C.i xAFxABS, x CF (25%2-7)

52 TUSEPA, 2004, Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual Part
E, Supplemental Guidance for Dermal Risk Assessment, Office of Emergency and Remedial Response,
Washington DC | > 2> 5% 4p b S8 BL730 54 = % ¢ o I PF > 4345 T USEPA, 1991, Risk Assessment
Guidance Part B-Human Health Risk Evaluation Manual | ¥ %+t & &2 # %] ( Age-Adjusted Soil Ingestion
Factor)em* B 24 » B 8% » A 250§ ¥ o
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IHEE TR AR R R GRS R -3

Ceit - 23° B>»5 4% kR (mg/kg)
F: 23 F 2 aog iz (mg/lem®)
ABSy @ £ % 5z s F (unitless)

CF: ¥ =g ¥ (kg/mg) > #5107

WEFEEZI R R RFHE I FF koS

2332 BT RAFRBREZ RBHEFY
WP EETRATERBRIELERGE Y 0 FATE I B
FAPEd I e TR NI TR 2 ER o
FRE NGB TR EkRARES Tk R LM FLP
%a%’mum»ﬁkﬁﬁéﬁﬁﬁi%aﬂ#\w%;ﬁi’m
TR MG 2B GRS R G R o

- ~IEFLRFR B T RGP TR /‘54‘*"/k)i'§"'ﬁ:
FORBETIE S R ] PR AR B R R
‘?_"—L’%/é": o
LRI M AL E LG B 0 122288 (ASTM,
1995%) :
Cwater =Csoil x ps

[OWS +F,c XKy X P +H><9as]>< 1+W
8 (232-8)

Cwater T K L R ﬂil‘*”/%)i (mg/L)
Cooil - 2 3P B35 24 kA& (mg/kg)

ps 1 43 A (bulk density) (g/cm®)

| : 7? (infiltration rate ) (cm/year)

Ows © 2 H® kA 5 B (cmP-water/cm®-soil)
® £ (cmi-air/cm-soil)

1 L
® {fxdkc (c cm? Water/cm -air )

|4

Oas
H:

<

% T ASTM, 1995, ASTM E1739-95 Standard Guide for Risk-Based Corrective Action Applied at Petroleum
Release Sites | » 2> 7 4p b B N BLF 20 s & 7 o
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el

foc: 2 ¥ 3 #8887 £ (g-carbon/g-soil )

¢ 1 ALKy % . (cm®-water/g-carbon )
W:ﬁ%%ﬁﬁfﬁﬁiﬁiﬁkﬁa(mom
Ugw © ¥ T ki (cmlyear)
Sqw : ¥ ToRkR LK F AR (em)

2RI ERE S ERS O R 2N22035E (ASTM,

2000%) :
Cwater :Csoil Xix 1
Kd [1+ Ugwxsng

Cwater - ¥ T-k? B3 24 kR (mg/L)

Coit - 23 M>»344% kR (mglkg)

| © »~7% 2 (infiltration rate ) (cm/year)
3y Tk A fe i (cmP-water/g-soil )

W:idgdher 7RI im2 &+ %k (cm)

Ugw © ¥ T ki (cmlyear)

Ogw - ¥ TR E K F R (cm)

23299 i BT KAl (Ko) B 6 FIEE &R
MAkma B “wké$@¢%km%&m&ﬁﬂiﬁﬁf’
Bl (Kg) 73 o f%— K=t h 30 i - AsEf -
ji’:f%iifi'é}ﬁﬁcpimlﬁ'—ﬁ e ¥ k= ‘?}:E_ﬁjfiﬁ‘]?
; YoEn

ER
™ Tk
vpa =

h,%*‘ﬁ" 4;13:;#,'1‘ J\ln\ﬁo]”‘f
Bb s 2 28R 29§ 2 M
**ﬁ%“ﬁ4#£m%&“@’”ﬁﬂ,
AR FZIBIPB BRI FE A E Tk g TR R
54 kR (Cuter) ®

ER
IR DI o 2 ’EJ‘ ST AR
B (Kg) &
-k
H

MTW, AATR 227 2L RER AR TR TFL R A TR R LRI ER B TR R
BT LR FI R R ER S B A RE S TAYE

% T ASTM, 2000, E2081-00 Standard Guide for Risk-Based Corrective Action ;> 2 3% 4p Bf %8 1 557135 rig i
= 'é; ¢ o
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R
(#

ADD — C x IRoral—water—adult X EDadult + IRoral—water—child X EDchild % EF
erel et e BWadult BWchild AT

(=2>342—10)

2

By Tok2 REMEFE (USEPA, 1989%)
N(E R EZIY)

3
%

—

ADDgraowaer - L3545 p & » X B #E (mg/kg-day )
Cwater - ¥ T-k? BE*# 75 24 k& (mg/L)
IRoral-water-adult = = * 457k & (L/day )

IR oral-water-child * Zﬁ_ k& (L/day)

EF: B4 % > - & % & = ¥ (daylyear)
EDzqurt - *‘%%ﬂﬁ ¥ % 0 E g (year)
EDchiig : Za A B IF > &k % i & #ic (year)
BWaduIt = A HE (kg)

Wfii (kg)

2T yapE i (day)

" ‘4- \m\j

=4
WEFEEZIN L REBHE R FHF A A5N2

7

S RPRFRPTRRIMIBTR R FRFEFEER
»2 kB HEE (Andelman, 1990°7)

(=) B (#5328 235338)

[(Cal X Badult X tl) + (Caz X Badult X tz)] X ED

adult
o EV,,. x EF
ADDinh—water(shower) = + % Sh(x(i;'
[(Cyy X Bt X t,) + (Cp X B s X ;)X ED g
BWaiig

% TUSEPA, 1989, Risk Assessment Guidance Vol.1 Human Health Evaluation Manual, Part A, Office of
Emergency and Remedial Response, Washington DC | > 2 5% 4p b S8 iS 3L5)30 k= § ¢ o R PF > 1345
FUSEPA, 1991, Risk Assessment Guidance Part B-Human Health Risk Evaluation Manual | ¥ 4>t & #£3 #°
7]+ (Age-Adjusted Soil Ingestion Factor) e+ 5 54 » 2 4% » A 258 ¢ o
5" T Andelman, Julian B. 1990, Total Exposure to Volatile Organic Compounds in Potable Water, Chapter 20 in
Significance and Treatment of Volatile Organic Compounds in Water Supplies ;> = 7% 4p B 28 it 51730 'ipék
Z % o P 1345 TUSEPA, 1991, Risk Assessment Guidance Part B-Human Health Risk Evaluation
Manual |, # #*t & #3 & %3 (Age-Adjusted Soil Ingestion Factor) ez 5 %4 » 2 &% » A 258§ 7 o
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(23742—-11)

ADDinh-water(shower) DL ¥as P~ 753" i%%d:%_ (mg/kg'
day )

Cau:MibFZF Y M>344+ kR (mg/m’)
Co: MiBtéZ ¢ M3 24 kR (mgm®)
Bacuit © % % % =% e & (m°hour)

Benila © #% 3 ks #2 e i & (m*fhour)

ty o & =i PR (Chour)

b F X piptsirFAs P apEfF (Chour)
EVienower - #i5 F 23 2 45 % (1/day)

EF: B4 % > - & % & o= ¥ (daylyear)
EDaguit © > * R B I > £ B o0l & e (year)
EDohitg : Z3 % B I F > £ B i & e (year)
BWaguie = = * ¥ £ (kg)

BWeniig - %3 £ (kg)

AT kR34 2 TR (day)

H P Cyutt Cpig2t¥ T 7|0 N £ ¢

(C XfXFWth)xC

Cal :%X water F
Va (2582—12)
Caz — (Cwater Xf ><l:W XtZ) XCF
Va (2>3%2—13)

Cuwater + ¥ T-k? B*7 75 24 k& (mg/L)
f: Z4c4 & (unitless)

Fow @ #iz ko & (L/hour)

Vot it 254 (L)

CF: ¥ =#3#% 7+ (Lm’) . #i 3 10°
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IHE P TR AT RERE R R D 2 Yo% $- A iEBR %I

WEFEEZIHZEBHE R FF A gt

A FPRRT LIRS TRBRIP Y FRT R KU ERP
ﬁﬁﬂ“‘ﬁiﬁﬁﬂ%?ﬁ(U%ﬁkm%%)
() A (#3223 8)

ADD. —C. x IRinhacuit % EDague 4 IRinh-chita % EDeitg y EF
inh-water(wash) air BWadUIt BWCh“d AT

(272—14)

ADDinh-water (wash) + L 325 P S~ & E’% # £ (mg/kg-
day )

Car: 2 F ¢ M>»i3%4% kR (mgm’)
IRinh-aquit © = % ¥ e i# % (m°/day)

IRinh-chitd © % 4 = 72 3# & (m’/day)

EF : %fg’fﬁi" v — E & B 0 ¥k (daylyear)

EDaguir © = * e B2 > & & 034 # $c (year)
EDchilg - %3 B B > & & H4L# #c (year)
BWaguie * = + ## € (kg)
BWoniig * #% 3 8 ( kg)

He Cyrm T8t H
WHFX Cwater f CF
" HVxERxMC (2:2-15)

8 TUSEPA, 1989, Risk Assessment Guidance Vol.1 Human Health Evaluation Manual, Part A, Office of
Emergency and Remedial Response, Washington DC ;> 2 % 4p B S8 S BL730 gk = 4 ¢ o B P > 19395
FUSEPA, 1991, Risk Assessment Guidance Part B-Human Health Risk Evaluation Manual | ¥ ¥f3% & &23 #&
7]+ (Age-Adjusted Soil Ingestion Factor) e+ 5 54 » 2 &% » A 258 ¢ o
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AR RN G SN S W F il $o% %o K

DA

event

R
Car: 247 M~ 324 kR (mg/m®)
WHF : & = # -k;= 8 (L/day)
Cuwater - ¥ Tk ¢ B3 44 kR (mg/L)
f: Z4c4 F (unitless)
HV::iP-?%%(L)
ER : % p 4 % & (air changes/day )
MC : 7 5 & & % (uniteless )
CF: ¥ i %5 (LUm®) #4107

() 21 (EFEzid)

e EIZIWZEERE O MAETF A FEN 2

I R HTRRIBPAPFFETR KPR FAF AR

Sle2 ERAEFE

H%P%#*ﬂ%#’*aiﬁhﬁi?‘%T*%&k

SFE (DAevent) 355 3825 3

%}\é;}?" m%‘ 3-?1 —E DAevent - (USEPA 2004)

;F" t1 = 2.4%event

DA

event

—2><FA><K xC

6>< Tevent X tl % CF

n (2>3742—16)

water

;EJ. 11>2.4%event

=FAxK ><CWater L‘

dermal

2
tl +2 Toent (1+3X Bdermal +3x Bdermal

; HXCF
(1+ Bdermal) ( A ;\ 2—17)
FA @ &z 4 % (unitless)
K, © %% 28 (cm/hour)
Cuater * ¥ Tk® B> 544 kR (mg/L)

Tevent - & B 2773 A & X FF AL it BpE
(hour)

tyr - G RA K& R (hour)

Baermal - B *7 73 2 4§+ & %&é} L8 R e4p %
i% % #c (unitless)
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IHEE TR AR R R GRS R F-oF 5- K iEER

CF: ¥ = 75+ (L/cm®) #iE % 10°

AUt a BNt > REAFREAFTOREED T
FRF s P48 w5k i (Steady State) enpF R (2 t*& 7 o
— L RT L Tepent 724 ) PR 58 (2—16) 0 F 2 B
#* o538 (2—17) -

Y- 25 > &5 9% B8 E DAcen » (USEPA, 2004) :

DA

event :KpXCwater Xt1XCF ( o ;\2—18)

K, : %% 3 (cm/hour)

Cuwater © ¥ Tk ¥ B> 54 % kAR (mg/L)
- =t A /%?ii-ﬁﬁ pE F (Chour)

CF: ¥ =## 7]+ (L/em®)» #ciE 4 107

Rt DAcent 216 £ R T A2 H WA K Ssojon
BE <7 55 4 4 & (USEPA, 2004%) :

(=) B (#5328 25338)

< EV x ( ED i X SA s EDchlld % SA g ] EF
BWadult Chl|d AT

ADD =DA

dermal —water event

(2342-19)

ADDgermat-water © £ 3 & B L K BT K ?% & £
(mg/kg-day )
DAcent : # X 244 2 & B HE (mglem®)
Po¥ s g 2aEs (Uday)
EF: &4 5 > - & % B = ¥ (daylyear)

% TUSEPA, 2004, Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual Part

E, Supplemental Guidance for Dermal Risk Assessment, Office of Emergency and Remedial Response,
Washington D. C. > = ;% 4p b S-8c N BL7 2042 § ¢ o e P > 4245 TUSEPA, 1991, Risk Assessment
Guidance Part B-Human Health Risk Evaluation Manual | ¥ %+t & &2 # %] ( Age-Adjusted Soil Ingestion

Factor)em* B 24 » B 8% » A 250§ ¥ o
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SAwur * F A g B K £ 5 (cm®)
SAwmii : R EBARALK L H (cm’)
EDaguit © = * % B F » & & it & #ic (year)
EDehig : Z3 £ BHF > & B it & #ic (year)
BWaau * = * #€ (kg)

BWaig : %3 %€ (kg)

AT kRG34 2 Tl (day)

Ay

AP EMEEYMA R S A RE R Py
A (EV) Bec* s 28 285 (EVsnower) ©

AR ZIPLERHE R FHF A bE N2
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F- R EER R

el

FHEE BT RFAGH R R EITER D ¥ =
AR EFASTREEE AR K B AAPEE R R
*>2 kg AEFE (USEPA, 1989)
LL%E%X’?I ﬁ—;J. ‘a: {?l q+ #/é:ﬁ:;&ﬁ’:&? s AT .;g_;g@ﬁ,
LE MG BFEFE I r A2 FEHE T E > H S
&\ngzfv.“.'li*«’f R s dkis 2k f
(=) A (#3223 8)

X ED gt n IR ot chita X EDeitg jx EF

IR'nh—ad It
ADDinh—waIer(pIantuptake) = Cair X( : - AT

BWadult BWchi Id
(25;42—20)

ADDinh-water ¢ plant uptake> © L 32 EF P B> & B A E
(mg/kg-day )

Cair: 2 # * B> 5 44 kR (mg/m®)
IRinhacuie © & 4 *wiE & (mPlday )

IRinh-chita © 7% & =¥ 2% 3& 5 (m’/day)

EF: % ;;gatgf,« v — & & % 0= ¥ (dayl/year)
EDaguit © = * A B > & & i # B (year)
EDchitg * #Z 3 & Z I > & & i & e (year)
BWaquit + = * £ (Kkg)

BWeniig * %3 € (kg)

AT: Rg#4 2 Tiopm (day)

HoY Cuy ¥ M T 7238225  (New Zealand Ministry of the
Environment, 1999%) :
_ (f XQXTimepu waater)

Vi (23%2-21)

Cair:fg)}}%ﬁ%‘%—rd\lpk;daﬂyl’éﬂf"ﬂ, i
wrig F e &% F kR (mg/im’)

8 T Guidelines for the Assessment and Management of Petroleum Hydrocarbon Contaminated Sites in New
Zealand, Appendix 5A - Irrigation Water Criteria | > 2> ;% 4p b S8 N BLF 3 sz 4 7 o
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IE P TORELAERGERER GRS 2 5

f: Z%c4 F (unitless)

Q: i * Kikz -kiymik & (L/min)

Timey, @ @& * R (min)

Cwater - 3 473t kP ek & (mg/L)

Voo o &% PFa % Bindoch § 84 (md)

ARCAF () Fip s Y 2 ?Eéﬁfﬁ.féi?:« e et
Al T Ao N AR B L FAT

K, t/600d
f=1-" (2>382-22)

CAFECEFE B R FEF 2 FHMETE
,ff.ﬁ;: (cm/hr)

t:oRiFER PR (sec) #ciE 5 104)
d:-kiFz 2= (cm) #&E30.2cm

I3 KU BRI Al ko F R i T
A mpEA S émnk’?ﬁﬂﬁﬁiﬁﬁﬁﬁﬁ&<&>‘
1

K, = 1 N RxT

0.5
44 18
Kico,) X( J HxKgn,0) X(
MWVOC MWVOC

JOS
(252-23)

Ki(copr = % A e dp @ fhdc #iciE = 20
cm/hr

Kg (oo * 7K e 4p B 1% ki > #ciE % 3000 cm/hr
MWyoc + #3123 5%+ 2 »F &

H: 5442 % 9]%#& (atm - m*mole)

R: # &8 % #ic > #ic® % 8.2x10™ atm - m*/mole - K
T:S4E R > #KiE:293K
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IR TORFELGREE R GITR

- RN T YW st
A A R R SR AR e B e K TS
RS2

2 K B8 @@

i

el

KL =K, x(—T' " Hs

0.5
Tsx“lj (27%2-24)

DR 2 kg

To: i #

7 =293 K
k2 kg (K)

wtfRE kR R T 2 ok agER (g/m-s)
Ws o 18 % KB IEET 2 -kerghE (g/m-s)

-

A Vo 7 od A

Vo, =Uy x W, xTime ,, x5,

(25;2—-25)

Uair * & * E%q-‘fvmhﬁ’ Bk (TFLRF > hiE)
(cmls)

Wo D % m 2 5 & (cm) > E & #iciE 5 400 cm
Timey, : @& * hEFfF (s)
Oair - X M F B (Cm) > }\é;ﬁﬁii

i# % 150 cm
CF: ¥ =@ 73+ (miem®) > #icie % 10°
; y HP )

I““ﬂ

2333 2 F AT RBRELRBHEPE

-%

- " RAFIBHPREZILIZIFY FEE L HEEHE

FA “B*%#ﬁ4#d%ﬂ®ﬁ¢2,ﬂ%é$ﬁi
M4 kR (Cy) (ASTM, 1995%)

81 T ASTM, 1995, ASTM, E1739-95 Standard Guide for Risk-Based Corrective Action Applied at Petroleum
Release Sites | » 2> 7 4p b B N BLF 20 s & 7 o

2-39



©

IHEE T OREF AN EE R R D 2 Yo% $- A iEBR %I
P.xW
Cair :Csoilx : XCF
U. xd.
air air

(252—26)

Car: 24 7 B> 7324 kR (mg/m®)
Csoil -2 ig“‘ B 7 5 7}11"]";'/%})2 (mg/kg)

;c;’ B i ¥z i F  ( particulate emission rate )
(g/cm -Sec)

W:Fs4heEh»TiF2e*%5 R (Cm)
Uair : i3 %R+ > b & (cm/sec)

Qair - AARMI Tz FRERF R (cm)

CF: ¥ #3713+ (cm’kg/m®-g) > ¥ % 10°

PP ES WA SR 7§ i » WP M5 4 b
# € (USEPA, 1989%)

(m) B (g Prazil)

C x IR aguir X ED gt n IR chita X EDitg « EF
o BWadult BWchild AT

ADD

inh-soil —

(=2>342-27)

ADDiphsoil © L3585 pBor & A E (mg/kg-day )
Cair - 735?“‘ Mo a3at kR (mg/m )
IRinh-aqui © % % =3 5 (m’/day)

IRinh-chita * 7% £ =¥ *%i& % (m°/day)

EF: % &4 % o ﬁ,ﬁa%ﬁﬂ /3 (day/year)

62 T USEPA, 1989, Risk Assessment Guidance Vol.1 Human Health Evaluation Manual, Part A, Office of
Emergency and Remedial Response, Washington DC ;> 2 % 4p B S8 S BL730 gk = 4 ¢ o B P > 19395
FUSEPA, 1991, Risk Assessment Guidance Part B-Human Health Risk Evaluation Manual | ¥ ¥3 & &23 #&
F13 (Age-Adjusted Soil Ingestion Factor)srn*5 424 » 23 E » A28 F 7 o
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IHE P TR AT RERE R R D 2 Yo% $- A iEBR %I

W FEEZEHLRBHE R FA A A2

RER32k (FRE- 2P ) IR 2B F5RFLFESF
FoxEar2 REHMELE (USEPA, 1989%)

VU E A RRAAEE AIRERSY > ARLZIFR WG
Tﬁ%;f;éﬁ»m?#)ﬁ’]* AL ’EJ%’f,A,ﬁqbz\}éijigo
(-) B (e i3 18223 8)

IR, ED IR, ED
ADD, . soituppen = Cair x( mh—gi\u/l\t/>< adult | Minh-chita X = chid j

EF
AT

adult Chl|d

(2342—-28)

ADDinn-soil (upper) + T BEp Bk f% | & (mg/kg—
day )

Car: 2 F ¢ M>»3%4% kR (mgm’)
IRih-aguit © = % ¥ ¥ i % (m°/day)

IRinhcniig © 7% 3. # wif & (mP°lday )

EF @ & E%’fﬁi?" - Ek{ = ﬁx (day/year)
EDaguit = = 4

2»” %%m ﬁ&(wm)
BWaguit © = * # € (kg)
BWonig : %3 € (kg)

63 TUSEPA, 1989, Risk Assessment Guidance Vol.1 Human Health Evaluation Manual, Part A, Office of
Emergency and Remedial Response, Washington DC ;> 2 % 4p B S8 S BL730 gk = 4 ¢ o B P > 19395
FUSEPA, 1991, Risk Assessment Guidance Part B-Human Health Risk Evaluation Manual | ¥ ¥f3% & &23 #&
7]+ (Age-Adjusted Soil Ingestion Factor) e+ 5 54 » 2 &% » A 258 ¢ ¢ o
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Ho Cop 142 582-2982 20 582-30 (ASTM, 1995%) & &
PEF YRR REREY RERKERESF Y

D % 93.33 D % 9333

2x W x ( 02 " H><92 )xH
Cair :Csoil x ps x T XCF
Uairxsair 7-':X(ews_{_focxkocxps_'_eras)XT (;\;\2—29)

GAP G idﬁ focXKoe ™4 Kg % »
Car: 2 #° M>» 324 kR (mg/m®)
Cooil - 2 3P B3 24 k& (mg/kg)
s: 232 A (bulk density) (glem®)
Dair PR R FT S F ¢ kAT hdk (cmi/sec)
Duat © B 27 55 2 47357k @ g4z %8 (cm?/sec)
Or: i K& (cm¥cm3-soil)
Ous © 2+ 3 ¥ kA 5 £ (cm’-water/em®-soil )
Ot 2P 578 (cm-air/cm?-soil )
® 4 th ¥k ( cm3-water/cm®-air)
237 5 ez £ (g-carbon/g-soil )
Lok e a8k (em® -water/g-carbon )
3y Tk A fe i (cmP-water/g-soil )

T ¥ § o (averaging time for vapor flux )
(sec)

W:F4h&Eh eI F2 %% R (cm)
Uar - 3 %R+ > ki (cm/sec)

Oar : A RRIY>ZTFREFF R (Ccm)

CF: ¥ #3715 (cm>kg/m®-g) > # & % 10°

C, =C x> xd  op
Uairxsairx’c (2\}‘\‘2_30>

8 T ASTM, 1995, ASTM, E1739-95 Standard Guide for Risk-Based Corrective Action Applied at Petroleum
Release Sites | » 2> 7 4p b B N BL7 20 s & 7 o
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Car: Z#° M3 ER (mg/m®)
Ceit - 2 3° B>»5 4% kR (mg/kg)
d: 2 %E (cm)

ps : 43 A (bulk density) (g/cm®)

T L% 5 PR (averaging time for vapor flux )
(sec)

Uair : i3 %R+ > b & (cm/sec)

Oair - FARIY T ZFRERF R (Cm)

W: 32 khEh»TiFmzsx% R (cm)

CF: ¥ r## %]3+ (cmkg/m®-g) > ¥ & % 10°

(=) #Z3 (E=RaZL )

WA EZIPLERHE R FHF A bE N2
XA IR o
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AZ R TR A SRR R GG $oF B K EBRGEE

el

ZRERBE (FRAW- 2° ) IRV LB FRAFEF S F
Foxear2 k@ HEFE (USEPA, 1989%)
MR ERAREE FIERERSY > AN 2 FR R
B BB LER A A% o RIBNXE AR g o
(- ) AR (¢ 72 AH2ZTY)

ADDMmMmo:cmx(wmmgﬁxEqmn+H%Wg®xEDmmjxi$
adult child

(2;82—31)

ADD nh-soil Ginner) © L 35F B3~ & B A E (mg/kg-day )
Car: 2 #° M>»7 325 kR (mg/m®)

IRinhaguit © & % = wid & (m/day)

IRinh-chitd © 3% 3 *¥ woid & (md/day)

EF: R &4 5 » - & % & 1= ¥ (daylyear)

EDaguit © > * R B I F > £ B onid & e (year)
EDchilg - %3 A B > & & & B (year)
BWaquit © = * £ (Kkg)

BWeniig * %3 € (kg)

AT kR go4 2 TR (day)

H
Cair = Csoil X r xps T XCF

U. x93, xL
[9 +f xk . xp, +Hx0 ]x 1+ ar_ar_-s
WS oc oc s as D N 93'33 D v 93,33
air as wat ws W
(— , )X
07 Hx 03

(2582-32)
A 5 A faxkoo 11 Ky 18 A

65 T USEPA, 1989, Risk Assessment Guidance Vol.1 Human Health Evaluation Manual, Part A, Office of
Emergency and Remedial Response, Washington DC | > 2 5% 4p B $-8c S BL7 30 ftbk= § ¢ P> 4345
M USEPA 1991, Risk Assessment Guidance Part B-Human Health Risk Evaluation Manual | ¥ ¥3 & &23 #&
713 (Age-Adjusted Soil Ingestion Factor)sin*5 424 » 23 E » A28 F 7 o
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Y RN Y N Y- N A ¥R 5 R EER%ITR
Car: 34 °M>i344 kR (mg/m?)
Cooil - 237 M54 4% kR (mg/kg)
o0 23 m A (bulk density) (g/lem®)
Dair DM St F ¢ kA (emP/sec)
Duat © B 75 % 4307k ¥ t4c b8 (cm?/sec)
Ls: 235 4 mEEA (cm)

O : i K& (cm*cm’-soil)

Ows © 2 ¥ -k A 5 & (cm’-water/em®-soil )
O : 23 ® 2 4 5 £ (cm’-air/em®-soil)

H: % 4] f# (cms—water/cm3—air)

foc: 2 ¥ 3 8¢ 2 £ (g-carbon/g-soil )

Koc © A -k ¥ fz 2 dc (cm®-water/g-carbon )
Kg: 2 ¥ 7 kA fe ta#k (cm’-water/g-soil )
W:S4hER»TF2 5<% & (cm)
Uair : i3 %R+ > kb & (cm/sec)

Qair - AARMI T FREREF R (Cm)
CF: ¥ i~ 713 (cm’-kg/m®-g) > #i& 3

YeFEEZI N2 EEHE NI EF AN
SR P
‘i;ﬁ4‘£"T’Lé’Ml7/ﬁ4‘4’*z)%ﬁ£{—]—ié+q-$ﬂ ’T'i“‘:Js
2 p BETE

(=) B (#2322 Z48)

_ Cair X( II:einh—adult X EDaduIt + IRinh—child X EDch“d jx EF

ADDinh—water - BW BW AT
adult child (=2>342—33)

ADDinp-water © L 3% p s F %”'ﬂ | & (mg/kg day)
Cair * 25{7 PR S AP ER (mg/m )
IRinhaquie © = A ¥ eiE & (m’/day)
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B2 T RFAFNERR T2 R $- R EBRGITR

IRinh-chitd © 3% % #¥ & i# & (m°/day )

EF: % &4 5 > - # % % 0% d (daylyear)
EDaguit © = * R B » & B i & #& (year)
EDchitg * %3 A B W > F & 04 £ 8ic (year)
BWigu © = * #8 £ (kg)
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FHE BT RFAFNERER TR 2 5% $- R EBR%ITR

H

7~

MR RLF YRR Ca T TSN

(ASTM, 1995%)

Cair:Cwater>< _XCF
h h
U, xd, xL il v
T Dux O | DO (Da.rxem D, X 0
L. 0? H 02 07 H x 07

(hep +h,)x W

(25;2—34)

Cuater - ¥ T-k? B34 kAR (mg/lL)
Car: 2 #° M>»7 325 kR (mg/m®)
Dar : M7 i3 44305 # ¢ 4 A8 (cm?sec)
Duar © M7 i35 4435k ¢ ik4g %8 (cm?/sec)
heap = = J g 8% 8 A (capillary fringe height) (cm)
hy: 3 # & & & (vadose zone height) (cm)
Ly @ ¥ Toki5 2 miER (cm)
0 : i K& (cm¥cmi-soil)
Oaap - T g BT 4 7 8 (cm®-air/cm®-soil)
Oweap © = 2w F B kA 7 & (cm’-water/cm®-soil )
Ous © 2+ ¥ kA 5 £ (cmi-water/em®-soil)
Oss: 2P 2 4 5 (cm’-air/em®-soil )

= 4 ( cm®-water/cm®-air)
W:s%iheheTiF2 5+ %A (cm)
Uair - 5 %2R > kg (cmisec)
Qair - AR I ZFREFTER (cm)
CF: ¥ =## %5+ (L/m®)> #&ig 10

8 T ASTM, 1995, E1739-95 Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release
Sites ;> VAR SEABLIPNE P o
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24 R ‘& AFHcH
B Pl & e 203 AL 0 - SRR - R AL
Mot e '3 52 7 A L RBLGELERBRLGS B0 Fiwt
B ARA WA R2.4-1% 2.4-247% o 1T MR MGt B S N2 R
P i E 2R P AT
241 RFBRGEERBR G2 E
-~ RER G
_‘F'ILJL,% "‘Fﬁé‘?fﬁ#}}‘ﬂ i—l"/\%)\\?}\)\ﬁﬂfpﬁ)‘v]{
* e T iR 20 %&%ﬁfu B4R 4e > TR B BT I 2 &
BHRERE LB BLS R RpAFpE > A E
;t&\vv.]_gr—r
(=) 8r2Rh'& %
>R, = (LADD +LADD

oral-water oral-soil ) x SF, oral ( A ;\] 2—35 )

. L7 A = . ‘3 AN
Roral ‘q—d g %f%lﬁb_—’»f’(f%)}i "

LADDgratwater - — 2 7 LT35E A & x5 07/ 5d 4%

BTk T B R P2 %f% il £
(lifetime average daily dose )

I—ADDoraI-soiI -2 LR = I S A “qT_d F¥‘3 2
Eoa TS AP kR AE
(lifetime average daily dose )

SForal © 5d @ * M7 5L5 2 RGA X

(z) s rgELh s
zRinh = (LADDinh—Wwer(total) + LADDinh—soiI(total))XSEnh ( N ;\] 2_36)
Rih - 5d 5> R B 52 RFEL 'R
LADDinh-water (totah) © — 2 ¥ T 359F A & X & 0075 d =

PR T REF LM AR R R
£ (lifetime average daily dose ) -
%LI:" ADD:nh.water (shower) > ADDinnh.water
ADDinh-water (wash) % ADDinh—water ( plant

uptake)

218 TL%\;
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X
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X
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LADDinhsoil (total) - — 2 ¥ LT ¥ad A& & D78 d

NABPRE EE LM AR R
# A2 > ¢ 3% ADDinsil ¢ upper )
ADDinh-soiI Cinner) % ADDinh-soiI

SFinh - &d B x @ BT 275 L P2 RpA F
(-"> ﬁ»};‘zj\ﬂ 1@;:_7 &Kﬁ“;"‘j‘;

2R dermal (LADDdermal—water + LADDdermal—soil ) X SFdermal ( o ;\] 2—37 )

Reermar - 559 A ﬁ‘ 25 ’]{7% F1 80 21T 2 R b
LADDgermatwater - — 2 ¢ T 3a& L& 25 2754 L F
kk%ak%1¢ﬂ%hﬁ4#~%
# &£ (lifetime average daily dose )
I—ADDdermaI-soiI -2 L A ﬁ‘” d A ﬁ
V);"l{-l'j;g\ilrﬁg‘k?/"j.iiﬂ %: A+
(lifetime average daily dose )

dOA KR M SR 2 Ky A
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SI:dermal
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FEI B TRGFAERNERE R GRS

%;& BERY B
rARYZ 8 kB 8

’3}'?']':%. ( Ir":a-k(:}ora1l-water
& Intake0ra|-soi|>

AR R ¢ -l
Moz A28~ R | X
#L 3 ( SForal)

— 2.8 2 R

WEBTERY E MY

AR R

AE ( Intakeinh-water(total)
22 Intakeiyn.soitotal) )

AR F i ¢ B
AR KRR S| X
( SFigni)

— ;ﬁ_i‘-’l)\f;(—‘}%’

WEBEEY M

WHEF il ¢ B E I WY TE

AR AR R | X

# :% ( SFdermaI ) Ir]t"ﬂ-kedermal—soil )

> L=
A E ( Intakedermal-waterlf‘*

4 4 ’”LI‘ EAR A
Lfﬁ,g*’ﬁ #"f”’ S
2R R
(zRoral)

—,E'-r {]"’53*7[54

Jo Kéf ( Roral>

4 i@ H"l‘ F LR
L@”ﬁ%#u”
2 RRD %

B s 4

R BRBR
B2 RER % 5
B &
(ZR)

B % (Rim) ( ZRjmp)

BN E R T R &R

P2 Rt LF&?*’ﬁﬂ’L‘#Rﬁ
KRR & Zojc Rk
( Rdermal) ( Z:Rdermal)

B2.4-1 Rh 35 nam
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NHEF R ¢ BT B A
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/_54‘#7 3 %% = B 27 5 L g0 2 arztx = 3 2 a » 2b3% Z B /‘54#"

2. 2L R b R
( 2HQoraI)

A2 (Intake s water

P S R 3 J
kf’ Intakeoral-soil) [% 7 ’?ﬂ LN (RFDoral> &'B’# & ( HQoral>

g'\ﬁ;%’l-[— -:r—yrﬁg

O hs
ARG kB - gi
#| 2 (Intake; i) ’
& ( inh-water T HE ( RFDinhl) b e ( Hth)

Intake;nn.oil ) ( ZHQjm) (HD

WER BT E AR

CRBIERC 5 AN SAEF TG B oy

AR ARERE | . ® =

;)\?IJ _él ( Intake . e /‘5 jll‘ 47' A }J’ |38 l']( =X = 2k =5

G dermal-water 7~ e 3 A E (RFDdermaI)
Intakedermal—soil )

‘4‘1 ‘W MT _Q J:]‘:,

2 W5 7)1!‘4"” )8 fs

EEEENER g Y W~
(ZHQdermal)

4o M ¥ 7 be O 2 ik
FRi®is ¢ Boig B N E S TREE R R N Il%%%k
7 R +r ,5 AR WPN &2 ARk R

Pz mr ERBER = P2 rZER ; ) v e sb =
2 BB LRAR R b

( HQdermaI )

Fl2.4-2 2Rk %t B inz
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PP ORBEM 5 AP ORR - % o BT
EET REMZALAPF IR EBERIEZRIERE G o 75 B
PHEAPFNF R REORFLGREEZTARINENESZT (2
T P A=)

LR E RS S Ak BRELRRRR RR

R ota :ZRora|+ZRinh+z dermal ,} 5\ 2—38)

Rootal - BRBR'G > Ta M- 27 FlEE LM
A ¥ TR KRR

X AR By z@&%*ﬂf’%@m’@ﬁﬁﬁh

LR &> #5 2 7 #ic (Hazard Quotient, HQ) » H:+ &

ﬁi,j&./—ﬁsgkr,ﬁ.ﬁb#ﬂ g:,‘f"/‘)\\v};)xip‘\}é‘v}'ujfc%,

PR TRIE 2 A BRI E BN AR S o AT DB R BOTR T2 A
BHERER moBun b in £ wiw%’ﬁ”s”*
S W e TF

(=) 8 »r»z2 TRzt

(LADDoralf ater + LADDoraI—soiI)
HQoraI = -
R‘I:Doral ( A ;\ 2—139 )
Hd

Ja- * o TR R
e >34y R B2 kg AT (lifetime
average daily dose )
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LADDgrrgoit © — 2 7 L3E L& X & 2 =d CISEE: S B
BARBERIEZ X BEHE (lifetime average daily

« 2 12 . A 2 . i3]
RfDoral © & — 2ER B4 2 & » 5 &

(z) uxxxéw;fézfvﬁg:& B
_ (LADD y +LADD

inh-soil(tota
H inh

RDyn, (232-40)

inh-water(total) )

HQim © % » & B i /52 2L KR b %

LADDinhwater (tota) - — 2 ¥ T38F A & 2 & 0 7/5d v r Tk
ZF2MA4 P2 kg AE (lifetime
average daily dose ) > ¢ 3= ADDinn-water (shower)
ADDinh-Water N ADDinh-Water (wash) % ADDinh-Water(pIant

uptake)
LADDinhsoil (tota) = — & # T 3E L & X & 2 788d o~ A Rt
IEPREE FAZM AL L EBERE 0 ¢

#’é’ ADD;jph-soil Cupper) ADD:nh-soit (imer> % AD Dinn-soil
RfDinn © % — 22R 25 » 22 44 B &

(Z) AR g iz 3 pdatd
HQ _ (LADDdermal—water + LADDdermal—soil)
dermal
RfDdermaI ( A ;\l 2—41 )

H ¢

HQuermal © A & B fa ke B2 1S 2 2L R B b &
LADDgermalwater - — 2 ¢ T#a& A & X & o 785d 4 F o
TokB TS ALk EHE
average daily dose )
LADDgermai-soil - — 2 7 Tia& A & X & O 758d 4ot
Bt AL R ERE ( lifetime average

( lifetime

AN
&y

daily dose )
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HI=Y"HQ_ +Y HQu + Y HQuma (2> 82-42)
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Observed-Adverse- Effect-Level, NOAEL ) ~ & & M P & & &
¥ (Lowest-Observed- Adverse-Effect-Level, LOAEL) R
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RfDgral = & » %% # & (mg/kg'day>
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IRign © #¥ 53¢ & (m°/day)
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BW : # £ (kg)
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B\Nadult BVVchil d AT
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ADDgrasoil © EF35%F p g » & A £ (mg/kg-day )
Cooil © 2 3P B3 24 kR (mg/kg)
IRoral-soil-adult - = % #& 8 2 g ¥ (mg/day)
IRoral-soil-child - 3% 3 #& @ 2 3k & (mg/day)
EF: R &4 % » - & % & H= # (daylyear)
EDaguit © = * % B F > & B it & #ic (year)
EDchig : %3 R BHE » £ B 4 # 8 (year)
BWigui © = * #8 £ (kg)

BWenig © %3 1€ (kg)

AT kg% 42 TR (day)

CF: ¥ =g+ 7]+ (kg/mg) - # & % 10

FIl : 5% hedEa s ¥ BRiEsl

= &T;‘K/,,\ o

(Z) 234+ med ez B @H B 5 (USEPA, 2004) :
LEx (¢7348233)

ADD,, ooy = DA X EV x ED qui X SAuun n EDgiig X SAyiig y EF x fg,
BWatdult BWchi Id AT

(=343-6)

ADDgermal-soit © £ 32% P AL K Soltk & £ (mg/kg-day )
DAcvent © # ¥ 24 4 2 k Z# £ (mg/cm’)

EV : ¥ &3 245 %F (1/day)

EF: 5 &4 5 » - # % & 1= % (daylyear)

SAuur © = A LA L G A (cm?)
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SAwmiig * ¥ E PR G A (ecm’)
fa: P A Z e FE 2L e ¢ (unitless)
EDjguit © = * R B I F > £ & o8 & e (year)
EDchiig - Z3 E E I F > %;@m&ﬂ # (year)
BWogu @ = * #8 € (kg)
BWaig : %3 %€ (kg)
AT kB4 2 Tl (day)
HY DAgent ™ d 11T 250 R4
DA = Cony X AF X ABS xCF (i3 7
Csoil : 2 3¢ M54 kR (mglkg)
F: 23yt F2 g aie (mglem®)
ABSd : A % sz & F (unitless)
CF: ¥ = #4 #)5 (kg/mg) > #iciz 5 10
2.3%7 (3323 )
@RI P2 EEAE R FA 2
™ A R A 0
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4 ig 3-6 < N ADDdermaI _soil — DAevent x EV x ( EDaduIt X SAamm + EDCh“d . SA%h“d jx EF x fsa
XARIEEL K BW .quie BW gi1q AT
5 & B
3-7 - % ¥ A = DAevent = Csoil x AF x ABSd x CF
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[(Cy x By X 11) + (Cp x By X 1,)1X ED ¢
BWaduIt EV % EF
3-11 ADDinh—water(shower) = + X Sh(Xi;—
o [(Cy x Bitg X1,) +(Cp x B g X 15)]1< ED 4
B * X5 A TR BW,,,,
% 4’}*/6 EARY S ¢ R
o b b o e (Craer XFxF, x1))
312 | TR R C,, =1x— V. L2 xCF
2k BAE
1 (C it X f X F X t2)
ba T 7J\ C water w x CF
3-13 ? \A
l"i’_i F\ ré » 7; _/-_5 #‘f‘]’ ADD A o= C % IRinh—adult X EDadult + IRinh—child X EDchild % EF
3-14 inh-water(wash) air B\Naduh BWCh”d AT
TokRLE P OW e
@ ke B A
3-15 %E%? f; ..l‘:f_‘:l » Z_ % f% o WHF x Cwater x f x CF
A HVxERxMC
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3-17 B H b TR MIFEP DA et = FAXK_ xC, . X LI;JFZXTWM(HSX B gerami +3><2Bde,ma| HXCF o ; Wy o ¥
¥ /Fi/)f» * i oo ok ¢ OREEr S B dema 1+ Bdermal) 11>2.4Tevent
3'18 4‘ *ﬂ “q—ﬁ‘\ }Jé P vl( 2 % A*gn DAevent = Kp x Cwater X t1 X CF 1§, * "l\ -,*’E’ ﬁﬁj}%
£
3-19 ADDdermaI —water DAevent X EVshower X(EDadu“ x SAadu“ + EDCh”d X SA:h”d ><E
Tk BW.uie BWoiq AT
3-20 IADD, et upikey = =C,, x IR o adur % ED i 4 IR o chita X ED g XE
BWadult BWchi Id AT
B XF LB TR R
h g ok B AR (Fx QxTime , xCe )
3‘21 air = V
LFRLEZ 2 FBAT pu
3.95 V,, =Uy xW,, xTime , x5, x107°
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3-26 Cair = Csoil x 2a xCF
2954 2 B RRACT 2 Uair X 05
FPTEB 2 e B
3-27 £ ADD —-C x( IR aguie X ED it n IR, chita X EDitg jx EF
- inh-soil — “air
BWadu It B\Nchi Id AT
35 3-98 ADDinh—soiI(upper) =C,. x( IR aduie X EDagune + IR chita % EDitg jx EF
BW adult BWchiId AT
LEAAR (RR- 2
DEE LES RS ¥ (Dar ¥ 05" | D <07, A 83263 2 5
3-29 C o e 2x W xp 02 Hx 02 3-272. %% % > Bk
F R RF 0 TEG 2 C. =C_., x S % T T x CF . N
' _aq- o ol Uair X Sair TTX (ews + foc X koc Xpg + H x 935) XT Iﬁ—% o= ;}\‘ 3-25
FRAE
Wxp, xd
R C.=C_,x——=—— xCF
3 30 air soil X Uair % Sair X T x
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231 ADD, , ilimey = C. x IR aduie X EDagure + IR chita % EDgitg % EF
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B AR (FR A BW qut BWiig AT
DR LEN R 2L T P, X CF

air Sol |

A FF o TR

3_32 Uair ><6air X Ls
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6% H><9$
e ] 2.33 ADD, ... =C, x IR aduie X EDagure + IR chita X EDeitg % EF
BW adult BVvchild AT
XARB TR ZMS C.=C._x H CF
air water r 7%
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FER CRMENDERRIEFFTEREHE 2RI F 2o
Rl ToRP mF M S A ER S R o
(=) 2EFAPF B T kdE S TkY FRPERTE
LR R R R S B
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IEMEAFE A WP 238358 (ASTM,
1995)
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=C-X pS

soil

C

water

U, x0
[OWS +f0cxkocxpS+eras]>< 1+ ———

gw
W J (23543-8)

Cuwater - ¥ Tk? B3 24 kA (mg/L)
Coit - 23 B> 345 kR (mg/kg)

ps 1 2 2 A (bulkdensity) (g/cm®)

| : »~ % & (infiltration rate ) (cm/year)

Ops & 2 ijf—: vk a5 8 (cmi-water/em®-soil )

% 5 & (cmi-air/em®-soil)

v‘\ﬂ
_;.3\

Oas
H: ﬂ % B ( cm?>-water/cm?®-air )

foc - 7 88 2 £ (g-carbon/g-soil )
Koo © BY-kex iz tadic (cm® -water/g-carbon )
W:FZ2kh&EE T LTE2 85 F K (cm)
Ugw © ¥ T ki (cmlyear)

Sgw s ¥+ ToKRE KB AR (cm)

FAEIMALY S AP B 25439 (ASTM,

3-14
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Cwater = Csoil x i X 1
Kd [l+LJ9WX69W

IxW J (25$3-9)

Cwater - ¥ T k? M54 % kR (mg/lL)
Coit - 237 M3 24 k& (mg/kg)

| : »~ % % (infiltration rate ) (cm/year)

Kg: 2 ¥ 7 kA fe s (cm’-water/g-soil )
W:iF4khEe T kT2 6% %5 & (cm)
Ugw @ ¥ T ki (cmlyear)

Sqw : ¥ TR LK F AR (em)

3399 chd gy T okt (Kg) B¢ ¢
ERFEIRDR DR L ERHN G R R DRE Y
4%%17](,4}';’101‘«@(“((1) ,Eﬂq}lg.ol_‘,;,_% &Kﬁf_‘,]:
P AREBERYGTR TR BSOS RET i E

Y L IER 13 3 Sar Ay Sl
R LT HLEER P LR I T kAR R
(Kg) & °

P Ph s e o N 3-8RN 39 B 2 B TR 5 Ak
REBUMY 3452 3BE R ZRNEBEE P
Bl fRR AR M A AL B E Tk AR T
ke FM S A ER (Cuater) ©

(Z) 8 XA+ T2 EBHREE (USEPA 1989) :
LR (¢ ZaABE I )

1. B
=C X IRO"aFWater—adun X EDadult + IRoraI—water—chiId X EDchild % EF
- BWaau BWaiig AT

ADD

oral —water

(233-10)

ADDgralwater - L3525 p & » F %”'ﬂ | & (mg/kg day)
Cwater TR L R #4’;"/}%}—\2 (mg/L)

3-15
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IRoral-water-adutt = = * &K 7K
IRoral-water-chita * ¥% 3 45-k € (L/day )
EF: R &4 % » - & % & H= & (daylyear)
EDjguit © = * R I F > £ 5 o8 & e (year)
EDchitg : %3 A B I F > £ & i = 8 (year)
BWiguit © = ~ #8£ (kg)
BWeniig - %3 #8 € (kg)
AT: k%42 T e (day)

2.7%3% (=R izid)

WA ERIPLERHE RN FHF A bE N2

(=) g™ ﬁﬁi—?w"’T’J\'Iaﬁ AE iR R RS AP
fgEmor 2 KB HEFE (Andelman, 1990) :

LEX (¢ 2482353 8)

[(Co X B X 1) + (Cpp X By X 15)]x ED g0
B\ EV,,.. x EF
ADDinh—water(shower) = + x Sh(Xilr.
[(Ca X Baig X 1) + (Cyp X Bitg X 15)1% ED 4
BWaiig

(23$3—-11)

ADDinhowater shower) + T 35 B 3o~ k= E A2 (mg/kg-
day )

Ca ' HiEFFZF ¢ M3 44 kR (mgim®)
Co: Hikis2 ¢ M>isds kR (mgm®)
Bacurt © & A #isetexig & (mfhour)

Benitag © 7% 3 ok i6 =¥ g & (m/hour)

ty ¢ =t His PR (hour)

b FpkptstFais g o (hour)
EVishower © #i8 % 23 4 45 % (1/day)

EF: % &M F » - # % B =% ¥ (daylyear)
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EDchig : 3 R BHE > % B i 8 (year)
BWagui + = * e (kg)
BWeniig - %3 8 £ (kg)
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HoY Cul Coifp it T 5|25 E® ¢

(Coater < T xF, xt))

C., =%x x CF
Va (23%3—-12)
Caz — (Cwater X f X FW th) XCF
Va (253—-13)

Cwater - ¥ T-k? B*» 75 24 k& (mg/L)
f: Z4cA4 % (unitless)

Fow @ #iz-konig & (L/hour)

Vo' i 2 %M (L)

CF: ¥ =##% 7+ (L/m’) . #i 5 10°

£ A IRA o

(2 ) RERRYZFAE T RGP kg kY H>
FAFEESER 2 kBAEE (USEPA, 1989) :
LEa (¢ g3 4AH223)

ADD, ;. aterueshy = Cair x( IRinhaguit X EDagun n IRiohchita X EDhita ]x EF

BW aouie BW sita AT (2>383—14)

ADDinh-water (wash) = -F eSS s x i" ?% é?'];‘%_ ( mg/kg-
day )

Cair 25{7 PMEAArER (mg/m3)

IRinheaguie © = * i & (m°/day)
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air

IRinh-chitd © 3% % #¥ & i# & (m°/day )

EF: : &4 5 » - # % & 1= %k (daylyear)

EDaguit * = * % B ¥ B > J % 4% e (year)

EDehig : Z3 £ BHF > & B it & #ic (year)

BWaquit - = * #& (Kkg)
RE

x CF
HV xER x MC (2>;$3-15)

Car: 2 ¢ M>»3%4% kR (mgm’)
WHF : & = # -kin £ (L/day)
Cuwater + ¥ T k¥ B> 5 24 )k & (mg/L)
f: Z4c4 =% (unitless)
HV @ % p ?ﬁ (L)
ER : % p # 5 & (air changes/day )
24 /‘fﬁﬁ: (uniteless)
CF: ¥ =## 73 (LIm®) > #i@ %10
8

& A FRA o

(1) %5 T ks i &
4—#»’%‘:"1{7 %‘ ’?‘?"E‘ -Er :

B 2 R B - L F R 5 ke g

i B LT

8 2 (DAevent) 3% 250 éﬁ}é * el

P w*”' rﬂ%: ,E%ﬁ'f' L'E'_ DAevent 7:"-* (USEPA, 2004) .
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% t1 = 2.47event
T x t
DAevent 2xFAxK ><Cwater 6x 2t 1« CF
" (2:43-16)

F 11>2.4%ent

(1 + Bdermal ) ?

dermal

2
DAEVent =FAx K x Cwater [% +2x Tevent (1+ 3x Bderaml +3x Bdermal J:| % CF

(2343-17)

FA : sz 4 % (unitless)

Ky @ % 238 (cm/hour)

Cwater - ¥ T-k? B*» 75 24 k& (mg/L)

Tevent © & M 773 AP F KA K &Y oot B
(hour)

ty: - &R K s o R (hour)

Boermal * M 773 2 4= $130 & BT A $ & A & g §#0%
i% % #c (unitless)

CF: ¥ =#3#% 73 (L/em®)» # i 5 10°

A BN gw- AR R BT R
moE ?E%EF—@%?" # 2 ¥k ik (Steady State ) pr ¥
(1 tF4 7 0 = BRI > 5 Tevent 192,455 ) 0 B #* 230
(3-16) F 2B * (3-17)-

¥- a0 2P 51 % ?%’3'}']1%. DAcent » (USEPA,
2004 ) :

DA :prC

water Xt1XCF ( A ;7\‘3_18>

event

|~

Ky, @ %% 2% (cm/hour)
Cwater - ¥ T kP B> 54+ kAR (mg/lL)
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t1 - XERA K EFOFERF (hour)
CF: ¥ = 75+ (L/cm®)» #i& % 107

1\]4 DAevent 9 ’ _F_ AN )7|J —\)J. E, ‘:(T <7 'Eﬁﬂ }’ij\
Yeens 44 A8 (USEPA, 2004) :

LER (¢332 A823%358)

ADD

=DA_ _ xEVx ( ED aguie * SA s n ED g X SAgitg J . EF
event

BW.ur BWaiig AT ( 2 ;83—19 )

dermal —water

ADDgermatwater = £ 32 F P A K Tk & A £
(mg/kg-day )

DAcvent : # X E 284 2 KB HE ( mg/cm?)
A ﬁf’-;-;;—i;t:é; i 447 % (1/day)

EF: % B4 F » - &% B =% ¥ (daylyear)

SAuur A EBALE LA (ecm’)

SAwin: HE EBAALE L0 H (cm’)

EDaguit © & % & @& R > J & 03L& dic (year)
EDehilg - Z 3 B I F > & & it & #ic (year)

BWagure - = * 48 & (kg)

>\\+

A AR o
FRPENPEELMA RS S LR E R
PR gmEEg IS (EV) Ree* fipE g 20
;}' (Evshower)
(=) &% £i34p }cféiéi?¥4*ié IS R B B
o 2 k@A E S (USEPA, 1989) :
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LA (¢ 52482235 9)

x ED 1 + IR chita < ED g v EF
BW

II:\)inh—adul
ADDinh-WaIer(pIant uptake) = Cair X( \ BWchiId AT

adult

(25;3—20)

ADDinhwater ¢ plant uptake) - L 2 EF P R o~ & & A £
( mg/kg-day )

Cair: 24 ¢ M*>3%4 k& (mg/m’)

IRinpagure © & % #2exig & (m/day)

IRinh-chitd © % 3 *¥ woid & (md/day)

EF : %g%atpj:« v — & & B ohx #k (daylyear)
EDaguit © > * R B I > £ B o0l & B (year)
EDchiig : Zi A B P F > &k % i & #ic (year)

I\

AT ka2 2 2iomm (day)
37 Calr" T ;,J 2\;\;‘_‘_}:
_ (f ><Q><Timepu waater)
Vpu (2\;\.3_21>

Car * R ¥ 5 A5 ToRRG E Y P FlEAT
srig e £ 2 F kA (mgim®)

f: Z4t~ F (mg/mg)

Q: @ * RKikz -kini ¥ (L/min)

Timep, : & * chpEF (min)

Cuater * 73 Fe 4757k ¢ ek & (mg/L)

Voo o 6 B R b en § A ()
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AT T A R AT R 2 F S F

-K | t/600d
f=1-e*ut (2>83-22)

KU @ B 05 1] B pokF 05 2 FR o
“# (cm/hr)

t:oKiFEH PR (sec) #ikciE 5 104)
d:-kiFz2ic (cm)> #&iE 2 0.2cm

3 KO B R T oAU k2o § R F B s
R kdpr 382 ko P EA D2 FWTG il (K

K, - 1 - RxT

0.5
44 18
Kicco,) X(J HxKqw,0 X(
MW,,oc MW,,oc

]05
(2;43—23)

Ki(cor = % A e dp @ fhde #iiE = 20
cm/hr

Ky (Hoo) * 7K e #p B i@ % 8 > #ciE % 3000 cm/hr
MWyoc : ##F 25 3 42+ 3+ &

H: 5442 % 9% % (atm - m*mole)

R: # &% #ic > #ic® % 8.2x10™ atm - m*/mole - K
T:S4E R > #KiE5293K

Ti: &l 2z KR #iiE & 293°K



LAY s . ! !
A R T RS R SRR FZF S KRR RITE

To: it w k2 ki (°K)
ot R R T 2k eak R (gim - s)
Ms @& % KRR RT 2 kehap R (gim - s)

m Vpy ¥ o TAl s

Vo, =Ug x W, xTime , x3,, xCF (25%3-25)

Ugr D RPEZTF 2 bk (5L R )
(cmls)

Wy @ % w2 5 & (cm)
Timey, @ @& * chpF ¥ (s)

Sair - XM BZ R (FEFLAI>ZTHFRERRR)
(cm)
CF: ¥ @i F3+ (m¥em®)» #iz % 10°

™ A ERL o
S ZFATRBEREZ REMETE
(=) 2P A2 HEPREIIZFY FER 2 EBHEF
B

-+

FE RS A PR ¢ g
# kR (Cur) (ASTM, 1995)

P, xW

cC.=C x CF

Uairxsair ( A ;\3_26>

air soil X

Cair * 31;7? PR ALAP R (mg/m3)
Cooil - 2 3P B> 5 24 kA& (mg/kg)

Pe : 4 A ik #¢ :# & ( particulate emission rate )
(glcm?-sec)
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>
P

R R TR AR R R TR D 2 $-F $- kA ERR%GITE
W:F34khEhwTiT2 kx5 R (cm)
Uair © 75 2R+ > ki (cm/sec)
Sair - AR FRETBAE (cm)
CF: ¥ =3 %]+ (cm’-kg/m-g) > # & %10

FHEEMAR ~ FRLF TR AN LM
2 4 48 (USEPA, 1989)
LER (¢332 A823%358H)
ADD. il = C. x( IRinh—aduIt X EDaduIt + IRinhfchiId X EDchiId jx EF
e | BWaduIt BWchiId AT ( N ;u 3—27 )

ADDinpsoil * L3525 p =~ & B A E (mg/kg-day )
Car: 247" M>i3 %4 kR (mgim®)
IRinhaquie © & A ¥ eiE & (m’/day)

IRinhechita * 7% £ ¥ s i & (m°/day)

EF: R @45 > - & % & 1= % (daylyear)
EDaguit © = * % ZHF > & & it & #ic (year)
EDehilg - Z 3 B HF > & & it & #ic (year)

xR

(:):ﬁﬁii@ (FR- 2P ) 237 2 B d L g
PEFOFER 2 KBRETE (USEPA1989)

U%”ﬁ%#k&ﬁ@%ﬂ#ﬁ P BN IR R
&;@%;%g&§1§§+*—>q’m%<xﬁ4a

LER (¢33 AH2235)
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ADD,y 11y = C x( Ry s EDy |Rmh_cg\.7v % ED JX /'ii
adult child

(25;3—28)

ADDinh-soil (upper) * T 32F Pk Z A E (mg/kg-
day )

Car: %24 " B> 324 kR (mg/m®)

IRinhaduit © & % = 5iE & (md/day)

IRinhchitg © 7% 3. 7% i & (m°/day)

EF: % i%*f"—”r* - & J & o0 # (daylyear)
EDaguit ©° = * 2 B » & B e # 3 (year)
EDohitg : Z3 % B I F > £ & onid & B (year)
BWaquie © = ~ #8 £ (kg)

BWaig : %3 % £ (kg)

T iopE i (day)

2
%ﬂ“

Ho Cyp 8 M 2 83-298 2543-30 (ASTM, 1995) %
%?2%ﬂk&’“mw&W&@ﬁﬁﬁ@ﬁwﬁm?ﬂ

D ) 93.33 D 9333
W ( aurex2 s . Xezws ) < H
Cair :Csoil x a Xps x T XCF
Uairxsair 7-':X(ews_{_focxkocxps_'_eras)x‘E (/\ -\3—29)
=N ¥

AAP S i-ﬁ focxkoc 14 Kd #~ »
Cair: 24 ¥ B> 345k (mg/m®)
Csoil : #3f°¢ M 54% kR (mgkg)

st 232 A (bulk density) (glcm®)
Dair : B =75 L 43+ % § ¢ @4t %3k (cm?/sec)
Dwat : B 7 i35 4 4 >k @ i 4c 48 (cm?/sec)
OT : it ¥ & (cm¥cm3-soil)

Ows : 4 3¢ -kA 5 B (cm’-water/cm®-soil )
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HE2HTRFASEHNERR GRS 2 $ZIR S kB R%ITR

Pas: +3E® % F 7 £ (cm3-air/em®-soil )
H: 3 flf# (cms-water/cms-air)
foc: +3& ¥ 3 L7 £ (g-carbon/g-soil )
koc : -k vz i #ic (cm>-water/g-carbon)
d: 43 7 kA ki (cm’-water/g-soil )
T T3 5 pF R (averaging time for vapor flux) (sec)
W:iAgdheh»TiF2555 & (cm)
Uair: ;34 &+ > k i (cm/sec)
Sair: 54K > FREEBAE (cm)
CF: ¥ =@ %5+ (cm’ kg/m -g) > #ciE 510

Cair :Csoil XMXCF
UairXSairXT (;\;\3—30)

Car: 2 F ¢ M>»3%4% kR (mgm®)
Cooit - 23 B34 % kR (mg/kg)
d: 223 %& (cm)

ps i 23 % A& (bulk density) (g/cm®)

T L% g iR (averaging time for vapor flux )
(sec)

Uar - 3 %R+ > k& (cm/sec)

Oar - A AMI > 2 FRERB A (M)
W:F4h&Eh s F2 %% R (cm)
CF: ¥ = ## %]+ (cm’-kg/m’-g) # e % 10°

2.7%% (E@RaZiL )

(Z) 2348k (FRA¥- 2%) 39 28> 5458
FAEF LB LR %Elﬁ.ﬂﬁﬁﬁl%%

PH SRR RACEE FIRE RS 0 R¥ 2 RR
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Mo By FEBNLIFRAT - 2% 0 RIERRF LA
LEX (#33482338)

ADDinh—soiI(inner) = Cair X( IRinh_g\l}l\t/X ED gy + IRinh—Ei\l/dVX EDeig jx EF
- AT
adult child

(2;43—-31)

ADDinnsoit Cinner) = F ¥2E P Bor & A ( mg/kg-
day )

Car: %24 " B> 324 ER (mg/m®)
IRinhaduit © % % #¥ i % (m°/day)

IRinhchitg © 7% 3. 7% =i & (m°/day)
Hi%%ﬁﬁ’—ﬁ%%ﬁ%&(%mww
EDaguit = = 4 % R ﬁa B ﬁﬁz (year)

C, :Csoilx |i|><ps

air

—xCF

[ews +fochocXps+eras]X 1+ l;JaerSairXLs
(Daur><e 33+Dwatx93\l/§3)xw
2 2

07 Hx 05

(23$3—-32)

B At s A fooxkoe 1 Ky 5

Car: 24" M 324% kR (mg/m3)
Cooil - 2 3EP B3 24 kR (mg/kg)
ps : 43 m A (bulk density) (g/cm®)
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2RI ETORFATNGER B G 2 $Z% $- R BRI

Dair © B 75 4#«;{ S EQRE 3 (cm%ec)
Duat : B 275 4 4= 30 K ¢ 4 h i (cm2/sec)
Ls: 235 4 mTEFA (cm)

07 : 3 M & (cm3/cm*-soil)

Ous © 2+ 3 ¥ kA 5 £ (cm’-water/em®-soil )

O © 2 3P 2 5 5 £ (cmP-air/cm3-soil )
H ﬂ’} % # (cmP-water/cm?®-air)
o 238 9)5 WE 2 £ (g-carbon/g-soil )

Koo © AR~k ¥ T 4 #ic (cm3—water/g—carbon)

Kg: 2 ¥ 7 kA fe s (cm’-water/g-soil )
W:F34khEh v T2 k%% R (cm)

Uair - 73 2R+ > k3 (cm/sec)

Oair - AARMI > FREFF R (cm)

CF: ¥ r# 3 %]3+ (cmkg/m®-g) > # & % 10°

2.7%% (ERaZLY)

() BAAP T RY 2B FA5FLF Ficl 300 %

TEB 2 EBEE

Ry
™

Ba (& 7228233 8)

x ED

adult

ADDinh-water = Cair x( IRinh—adun

IRinh_chita < EDgitg « EF
BW

it BW, g AT (x3-33)
ADDinhyiater - L 35% p e~ kA E (mg/kg-day )
Car: %4 ° M* i3 %4 kA (mg/m’)

IRinnaqut © & 4 #2eig & (mPlday)

IRinhchita © 3% 5 #¥ v i# % (m°/day)

EF: % &4 5 > - & & & o= % (daylyear)
EDaguit ©° * A R BHF > % B e fic (year)



A P R T T IV 2% ¥ kARG

Y oMo EAF N2 kR Capvd TA AN E
(ASTM, 1995)

CaLir = Cwater X T H —x CF
h, h,
Uy x 8, x L, x D. x 0% apD <038 D x 93 E) 9333
( air acap wat wcap ) ( air + wat
" 0 Hx 02 0 Hx 02
(e +hy)x W

(2543—34)

Cwater * ¥ T-k? B #7524 k& (mg/L)

Car: %24 ° B> 325 kR (mg/m®)

Dar @ B 7% 242 § ¢ il el (cm?/sec)

Duat © M *7 i35 % 4 357k ¥ shdg B ¥ (cm?/sec)

hcap DX g B% 3 A (capillary fringe height) (cm)
hy: i % & 5 & (vadose zone height) (cm)

Ly ¥ T ki3ZkERE (cm)

Or: 3L A& (cmiemi-soil)

o A

£ (cmP-air/cm®-soil )

D
2
8
\
3
Fe
S
By
N,

%ok A 5 & (emi-water/em3-soil )
cm?3-water/cm?®-soil )

s : 3P T cm?3-air/cm-soil )

H: % 4] ¥k (cm’-water/cm®-air)

W:Ss3khEhsTF2 %% A (cm)

Uair : 73 2R+ > k& (cmisec)
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JEE TR LB EER G IEE S 2 ¥=2F% %=

L
Qair - A AR I ZFREFTRER (CﬂW)
CF: ¥ g # ¥+ (Lm’)> #eit 5 10°

~

3.3.3.2 Fat*h x

EFEEMERL G > FASHI RPN LIEE B TR
ﬁﬁ%éﬁﬁﬁgﬁﬁf’ﬁ%f“ﬂw*%$w3¢°$ﬁ
PSS EE TR E ) & TN REFLE > 27154
F B R ETFRALR o

~RBEREFE
Fu it L HEBHERGHE T 0 P ET 48 F3.3.22:

(')?%hﬂ4¥ﬂ*£hﬁ4#€“%i%T$ﬂ’Wﬁ
AF 2 N38R 230 HE TR M S AR RR
BT P TR ER R Bl E R MlcE
AR RR VR RBECEMN A AR fER S RB ARER
ﬁ*&%ﬂ ll Aﬁi@iﬁ’»lk‘z‘/ﬁ}i ﬁ’» % - /%Ei',ﬁ. Cwater 1°
R NS HHTmE 500 o

(Z) eI n WGP T RATEBRIEATICL k BH

_E_ .

N

W‘ﬂlt

W’N‘ ot

Lamifeh (- ) “TREZERE "Cuae™ 0 > 25
3-32: H s riEH 2 T oK @@?ﬁs‘-;‘t‘ » 18 T g ob 2
Motz o Toke Fﬁ‘g 75 ﬂ}L"IL’”/k)i'/EJ (Cwater-POE) ° 'E
€1 LB TR R F RS LR

kR REFR T BT USRS B R iy
ﬁ»ﬁ%ﬂ’ﬁrﬁiﬁx@WPL%TFﬂ%”ﬁ%
FERE B (Cwater-POE> °

2.8 T -y o X AT A2 T RP M FLAP ERE
( Cwaterpog )  » 2 543-107¢ > '\:z“L—Er CIRAE I LN
2 FBAE -

3.8 T Hp ob M AT Az l—".}\“lrﬁ‘ghﬁ—%bfjf’”/};}ilﬁj
(Cuwaterpoe)  » 2343-113% 2 543-15¢ » 5 @ * X5
Ay TR R P #’F pEACEET SN A R i A N
Fisma rz k BAE -
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IR T ORE A SRR D GRS $ZF N KRR GITE

I

4jﬂ-ri§"h}_’ki'§¥’”"l’l._\ }\érﬁng/“i—i*”/}E}ilﬁ'J
(Cwater-POE) [RIPAA ;?\‘3'164 A \‘3 19¢ > ':“L B e R[g
A TFoRRAE R P #/p ECEE? BRI S " R I A
e BAE -

(Z) HGHFL I IHELTF AT RBRE TR R BHE

Lo A2 (=) SFRELERE  Coma™y & » 2 3
331> 38 THHPNXFTAE TR B E A
ggiJégﬁJ(CWMWmm>°

ij‘ri%ﬂFﬁg‘ylﬁ'ﬁ‘*ﬁl%}iJ(Cso”) I)")"\’\‘323’:
50 Aﬁ"jil‘itg;fﬁﬁ“l@ /(.-LJ-SP 4 /kB}-J(Calrfromson
particle>°

3. # r;1 %6 Fﬁg‘b’ﬁ -;}il‘#';”/k}iJ (Csoil> (REPN ’2;‘3-26.13-
21 3-8 TR AR A K2 EY 2 M50 G0 S F
%QEEJ(CWﬂmwawO°

4.3 T 13 B3 —’1’447’/%)?. (Cooit ) % » 2343-29 > 3+
TR 54 I 254 EHEESEFER
( Calr-from soil (|nner>>

5.#-%13 %452 kR4l THup i H- M
AAPRER ) (Corotal ) ©

6ﬂ%r%ﬂﬁgiﬁﬁ—%§ﬂ?4#hkﬁj(gmm)
Ao 25N3-33 8 H W g F AT R T
e Ha vt X Mt 2 m#« PR S a2 kR (Cy
POE1>°

7.%A2 R (=) 1978 THp b 8o hz 3 Tk9 B
] %Li”/k)ilﬁj (CwaterPOE> o /‘}‘“3'316 ’ ‘\;J—-r% ri%‘
A E AN 7S R AR R 3L Y LR A
(CairPOE2)°

8. # "Carpoers & "Cairpomzy *rihfs » R THpret 2
Bt gf? PE-MrA AR ) (Chirpogtol ) ©

0.% THpy XMt > 27 H- M2 347 ER
(Cair PoE total ) % > 2 383-247 > 3B Hnk ob ARG
NTEFETER T

=~ B s
dOT B L AR S RS RS REAR R
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P

N P RN N Y e Y23 S kX ERR %R

P2 EY BRBET IR

(=) TR E I EEfA G S BL > T LA EE
fRRCES P o B4 iR (Analytical Model ) g (7

S o
() 2 B8 (Blemd BB AT TH) 255 Bd
(Z) vp ™ EERRA > FNRMAEE 5 S S 5 B A

(2 ) B2 BR P& KR
T RS B OASTM 3R * 5 ¥ A ATER 2R
TR Y ey - %]« T 0 TP 3"#7?115\:17@%]%3—5\;’]’?*
3332 I ERGFAR L ES chgY o
(=) %T’Jifi’ﬁ%]ﬁ?;“
BREfEEFL-F @ﬁ%]ﬁ:;“ ( First Order Decay )

- - L
C(X), = Cpp X 10X ——|1- 1o xR S e w
2xa, (kxn} 4o, x X 4o, xX

0

e

(25;43—35)

C(x);i: ¥ - M FAPIERS LR X S 2 TR
¢ kR (mg/lL)

Cuwater - £ - M >34 45 7 -k? kR (mg/L)
X:H- Mo F 45 B30 T KT 50Eg (cm)

Oy © Fh B T -k 2E $7 0% B (longitudinal groundwater
dispersivity ) (cm)

oy © F ® o T ook af § % #ic (transverse groundwater
dispersivity ) (cm)

o  H_w ¥ T -kt §7 % #ic ( vertical groundwater
dispersivity ) (cm)

0. 1 7 »xit Mg & (effective soil porosity )

N H - MrE A2 - pE A f2g F (first order
degradation rate ) ( 1/day )

@
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k :-k+4 #&3#% %% (hydraulic conductivity ) (cm/day )
R; : zt /% 2 #ic (constituent retardation factor )

n:-k+4# & (cmlcm)

Sw: Bk Tk e 2 54 RE AR (cm)

Ly: ¥ T k54 k%R (cm)

(=) 2§ s

( air X 6&“’ x Aj
e L Y (- anz (2+8y,)
C(x), =C,, exp[ P J{exp[ PP J + exp( 2x0 B

2x7xUy xo, %o, y .

(2>383—36)

C(x)i:E-MoFAFERITLR X 2L L T4 7
E & (mg/m?)

Cair:—a"rﬁg”ﬁ%‘*"g% kR (mg/L)

Qair - AR > Z Ef: REFRBRE (cm)

Uair £ i3 %R+ > B ik (cm/sec)

oy ' ¥ w 3 & 4 47t ¥k (transverse air dispersivity )
(cm)

o, ! How 3 F 47 (vertical air dispersivity ) (cm)
y: £ HWEERIS 4R e R (em)

Z'XMWEA O HTFEF R 2R R (R Oqir AR FF )
(cm)

A:ZFY B3P RiChaaRE> £ (cm?)
L: 2 F35%2mERr»T FdE AR (Cm)
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%£3.3.3-2 & 1% ﬁg,] BRIk fRY AT & @’%?]ﬁ:i“

AR A | F AR EWLT A
hE i

v ’Fﬁi‘ % EE

Jury-Infinite Source

Jury-finite Source |3 7@ %4 d 22 ELF I 7§ ¢ DR A > BRF AP P 3 AR

BAd 443G VSRR @Y PR S5 SE

Farmer it Ad IR ZF P DRA 0 - RAER TR L HE
SRR T
ﬁiiﬁ'n&"—"}‘l"“ﬁ%é‘ﬁi:’jﬁ'glﬁ» 54"‘%@1,@{&‘)
4 ) Thibodeaux-Huang | ¢35 4 0 AL 2 04 1 5§ ¢ ehid B > e BR00I5 32 4 A 2
o B3RP LR R -
Box G BB I S TR 1 L A b A
Screen 3 B 2P BAPEFILF P - PR TEER VR BA

4‘])57”T1313‘V ﬁxga: f/ﬁﬂjL’l?fafﬁ%z}ﬁ"&m/ﬂ?##z;{
R AR 2 TR Sl G o




Qs hmggnhn iz

%3332 % @,%lvﬁf“mﬁf s ﬁ’*”}’?ﬁ’*’ﬁﬁa@,%ﬁ‘] 38 (- )

i A R S R R T B - RS

G s
oy Lok
23R ESRA IR TR SR K ISCST 3 B I SAPELF I F Y kP 2 TEER E YL BE LR
Mz (Ed g R B X AS AR Ak TR T RF R H RS
b E) HWF AL T FRETE SO MR 2B FlR S o
LEACH E S L%~ 2 Tk F]SF (leaching factor) o ik & 4 4 A R eI
Fe P FLLE TR ALIEFRE o
SAM L LEACHHESS crec 8 > 7 e~ 5 2 20 T k2 ki 2 &)
4ok ehZ g 7% (evapotranspiration) » 2 3EER T Y > 4 P R K fS
FHEZ TR TRENY RPER T E S B~ T ok F]1F ( time-averaged
factor ) o
VADSAT

é];vﬁé_ﬁ!pﬁl é} P g T oo ﬁkégﬂ]?rél (Vadose Zone) l{:y—rj\%
FPRGHEFEREIF T L2345 AN BERFEFER

TE > F Ry TR .
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S BT RFASENGEER G 2

%3332 %

B TR T RATIRE &

@

P (B TR T A D SARF IR ) (F2)

5 2 A

b

d LRI ¥ 8

@ f38 i

O

23

BB TR

Jury-Unsaturated

>

R
loading ) >

Bl T ORE R

ALl TRk R

- TEFP hE 78 (mass
AR RFRZER > A Y B R E ~ ARG -

BB G S ACRAIL T B AR > BRI TE -5 S
PEREE

SESOIL FRIE TORER A EBIE ToRA- TEFP h) R (mass
loading) » 5442 FiRAZIER  AMENY BIHICRE > BERE
RFIE S WERGEL N RIEY C BKBAPFTELS - LE o 27
TR GFRIEIE T RS HURT o

HELP P kot fr 2 {od Y chT s PR DR EF o AP B

BAEAL B K 2 2 R TR A RS
b fork ek 4 0 Gl -
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A

S BT RFASENGEER G 2

#3332 ¢ @iy ¥ iRy & e (=)

Ak TR

EEYEEL FRF.

L =
uR 4 Lok
R R G AR TR Little
B R F Andelman
7
BAE TR 5 AL Farmer BIALAPAE TREFIZF YRR TP BRRAFLYFER G LR
FIwTg CIES g il I
TR E S A e d Disperse B3 ® % = 7 A @ (methyl-tert butyl ether, MTBE ) & = — A% (tert-
BTk i B BT butyl alcohol, TBA) ¥ T KiF 4 B h% it » B ¥ T 7 kA - 57
ek R B TRV H 2o
Solute By TRARERDREA) 0 2 7 - B 2 E Z MRy R0
4
AT123D Wy TORF AFE RS B TR L - LE o #

BenH - 2 o PR TRER E R 2T AP B T K

, ok Y
Tokim G -

IS R R - S A S S
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IR B TORGATRERR G D2

>
~

= e S iRl
£333-2 & Bk 7 iR & BRI (Hr)
R R AT Y Y E
L %
b 1R At l@%lx¢4
BRI TORGEE T A | Domenico  |(HFRERE S TORFAPFRR  BRSAPFEILFY AHBE 0 A B EauERY 53
URREE R ¥ & FBACRTE Y AR F G Ll R T R A fRES 4 W
Ju & g R o
FATES FE o TS 44 kR 0 5 DomenicotE N B AL de g i >
T U R ARk R o
MULTIMED |9 2 3 0% 812075 % 4308 T ok 2 ik o #5585 85 8973k 35 a7 RS
Summers B3 TORT M2 S AP kR 0 HoHE A& 57 (non-dispersive) Bk T H - 1§ &2
RUTETRRAES AT e 2 Y g2 AR TE S S LR KT o
Bioscreen |fitd TR T2 S AP ER 0 - Z el i 0 F R BRE ToARHL - T
W ©°
VADSAT [R5 A>3 T ke A kR > 2 2 kR PR BR2 B » ¥ 1 EE Tk
AT 4 F AR 2 A AR c HARNER Y TR E- R ok
WwH e

Sk

RBCA Faet and Transport Models: Compendium and Selection Guidance, ASTM, 1998.
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3333 @A EEHE2 B3

LB 4 RBAE (RME) chi & £ T £ Misd % 2.
~ f—

£l

v

‘_.
= {3
(s

EAT iR BN AR R G 3
BAR RIS L R i .

X G

Fﬁg—wfs A3 Hp P AR TORER T0E 2 ﬂ‘};’i L7

e+ % HE ' (95% upper confldence I|m|t » 95% UCL) > §_& 1@ &
“ % BHE (RME) 7 7zt B2 o 295% UCL 'f;"}”‘
ﬂﬁ’?l%ﬁbﬁﬁﬁmﬁ&’ﬂW@U%”ﬁ#%&ﬂ

P RBAEZ %’J)\ B o Fﬁé‘?‘/‘ﬁ SRR NIEEE: B e A\—gﬁ;@ﬁ%
mb‘_%‘rz ootz B glg N 5%UCL 2= p.;mm—;“o W A4 TR

O 1 g R B aaTd 7 4 USEPA < Jf* USEPA, 1992, Supplemental Guidance to RADs: Calculating the
Concentration Term. http://www.deq.state.ms.us/MDEQ.nsf/pdf/ GARD _uclmean/$File/uclmean.pdf?OpenElement.

Publication 9285.7-081. Office of Solid Waste and Emergency Response, USEPA Washington, D. C.
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EX: I

&L’L‘,I\’

IR Byt
IEM LS
JE B 95%UCL*r
RS
(2543-34)

R T
ER A
FEWEBAE

7 =2t

RS

[%M?%ﬁkf ?%&@]

A LR ($3.1.12333)

ERUIE
£110%?

HH SRR 125
TP BE 0 2 FI5%UCL &

|

R 40 b B P-4 2. dindp it
7 % A& A # plzE ( Normality Test)

AT
i

BTk R

MG ey

$ k& B 95%UCL
TR B
(2543-34)

#rHME Ay
k&f&%@m
f‘T )k %ﬁ % ;}-?'J
=L

e

_

i# 3 B EGE 7 AR R
(§3.1.12333)
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1. 5

ADDoralfson — Csoil % IRsoil—oral—adult x EDadult + IRsoil—oral—child X EDchild % EF XCF
B\Nadult B\Nchil d AT

(254-5)

ADDgraisoil - T355 p & » & Z &£ (mg/kg-day )
Coit - 23 M>»34% kR (mglkg)
IRoral-soil-adult © = * #& & 4 & 5 (mg/day)
IRoral-soil-child © ¥% 3 #& & 3 3 & 5 (mg/day)
EF @ % &4 5 0 - # % % 9= dic (daylyear)
EDaguit © * A R BHF > £ H e & B (year)
EDchitg : %3 R B HF > £ & i & #ic (year)
BWaaur - = * #€ (kg)
BWenig - Z 2 £ (kg)
AT: %2 2 @R (day)
CF: ¥ a4 7|5 (kg/mg) > #icie 5 10

(2) Z3 (TG YH)

WEFECZIVZAEHE R FH it
N2 A AR

o lm\j
St
)

2R AR IEERL R R BEA L E (USEPA, 2004) :
(1) B2 (& 324233 8)

ED s X SAuue n ED g % SAyig v EF x f,
BWadult BWchi Id AT

ADDdermaI —soil = DAevent x EV X(

(23544-6)
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ADDdermaI-soiI = P A TEE’ 28 ’]/{%‘ i%é"ﬂ];{ﬁ (mg/kg-
day )

DAcvent © * % #5242 k& E (mg/em’)
EV: % @2 4% (Lday)

EF: % &4 % > - & % & o= # (daylyear)

SAuur A PR G A (cm’)

SAmiig © 2% L84 G (em?)

fo? P A Z o 224 a5 v (unitless)
EDaguit © = * % B F > & B it & #ic (year)
EDohitg : Z3 £ B I F > £ & onid & B (year)
BWaaut © = * #£€ (kg)

#e DAgvent ¥ & 127 2 3t FeiB

DA =C, xAF xABS, xCF (2;‘4_7)

event

Coit - 23 B> 345 kR (mg/kg)
F:d 3yt F2 o aic (mglem?)
ABS; : A K ez A F (unitless)
CF: ¥ i3 %]+ (kg/mg) > #iciEg 51
(2) % (@i;ﬁf;’:ﬁ ﬁﬁ)
e g
ANESENESE L PN
()BT kAT RBEEZ RBHEF I
l.ar»XA4E T k2 K BHREE (USEPA, 1989):
(1) A (¢ 32 223 9)

_ IRoral—water—adult X EDadult IRoral—water—child x EDchild EF
Cwater X + X

ADDoraI —water BW BW AT
adult child
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(254-8)

Lid

ADDoraowater - F35% B & » £ & #E (mg/kg-day)

Cwater - ¥ Tk® B34 4 kA& (mg/L)

IRoral-water-aqut © = * -k £ (L/day)

IRoral-water-chitd © ¥% 1. 4k £ (L/day )

EF: E &4 % » - & % & H= # (daylyear)

EDjguit © = * R I F > £ & i & e (year)

EDchiig : Zi A B I F > & B onid & #c (year)

BWaguie - = * 4 & (kg)

BWenig © %3 1€ (kg)

AT ka4 2 Tl (day)

(2) Zi (E=RaZa )

%Wﬁ%?§ﬁ~%§1

AR V- AN

2.8 B R ToORE R MA KA 0 5D AKX kR

\““b

AI2 %% » bt

SR PR RS 0 - AR LT RS Tk

Js
TS| e £ ( DAeyent) ;'L-TE'# A 7}3 e

484 1% B AR DAgent 5 (USEPA, 2004) :

“g. t]_ é 2.4Tevent

6 % Tevent X tl

T

DA —2><FA><K xC x CF

event water

(23:44-9)
35_ 11>2.4%eent

event — =FA % K X Cwater t—l + 2 X Tevent 1+ 3X Bderaml + 3X Bdermal x CF
1+ B (1+ Bdermal)

DA

dermal

(2374—10)
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Yo & % (unitless)
Ky @ % 238 (cm/hour)
Cwater - ¥ T k? M>>324 % kR (mg/lL)
EM ALY E AL R it R
(hour)
ty: - KSR K EFpFER (hour)

Boermal - B 7 73 4 ¥t & ’%‘r/é] ¥4 g é] 3R 7%
% ¥ (unitless)

CF: ¥ @it 7]+ (L/em®)» #i& % 10°

Tevent -

(2R VI S - A o )7 B ﬁé%ﬁd iy féi}'ﬁ-ﬁgfﬁﬂ&m-& E
ai,?%ﬁﬁﬁmgﬁgﬁg(&%wsmwéﬂﬁﬁ
(J‘}‘ t*%\’ T - ‘ﬁ)t jigﬁ, ’ t*:\‘;" Tevent E‘sz.41% ) ’ EIJ ré *oo 5\‘
495 F 2 plie* 252410 -

¥ -2 s m% # £ DAcent » (USEPA,
2004 ) :

DA :prcwaterxtGCF (,\ _\4_11)
253

K, - %% 8 (cm/hour)
Cwater - ¥ T kP B> 544 kR (mg/lL)

t1 - KGR K EFOEFERF (hour)
CF: ¥ =@ %]3+ (L/cm®)» #i@ % 10°

KT DAevent 22 16 > £ B2 T IR E ML F
e i 4 4 B £ (USEPA, 2004'%) :

(1) B2 (& 2482323 )

ADD 4ot aer = DPuent X EV ghower ¥ ( EDag{tN X SA gt " EDCg;,N X SAyig jx i_':r
child

adult
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(23%4-12)

ADDgermatwater @ £ 3 &% B A K St k B A £
( mg/kg-day )

DAcvent © # X % %4 4 2 % 4 (mg/cm®)
EVihower © # i % 28 4 45 % (1/day)

EF: & & T > - # Kk % 9% # (daylyear)
SAuui © F 4 ¥ & G £ (cm®)

SAciia © %5 P H A G f (cm®)
EDagur * = % Je U F > & § e038 5 & (year)

¥
ED¢hilg - JZE%;&ﬁP B & B ok & B (year)
BWagur - = * #€ (kg)
BWeniig - %3 # £ (kg)
AT : kB#22 TR (day)

(2) 23 (E=RaZid)

DNz m A IR o

(—>4$*?%%£u»%%%§fg:

LM 544d N0 T RGd H 6 @ﬁ%#ﬁ ZF
PO Z3 ARz s XMW EBAE B

¢ 7
() B (¢ g+ P22iy)

AT
(=2>37%4—13)

ADDinh — Cair X( IRlnh adult

x ED g1 N IR b cnita X ED g Jx EF
BWadult BWchild

ADDjnpsoil - L 325 p =~ & & E (mg/kg-day )
Car: %4 " M”34 kR (mgim®)

IRinpaguie © & 4 ¥ e5iE & (m’/day)

IRinhchita © 3% 5 #¥ v i# % (m°/day)

EF: 534 % » - & %k B = #k (dayl/year)
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EDaguit © * * R B » & & i # B (year)
EDchilg - %3 R B > & & h4L# B (year)
BWiguit © = ~ 48 £ (kg)
BWenig: Z 2t £ (kg)
AT xg# 22 T F (day)

(2) #Z3 (W3R aZL )

() % 44
a4 48 (Food Chain) ®=ikm 25 —«Ld Ei
ZM ALY FRIFP AR AE N ﬁx
BT o~ od 3G #@gﬂii-h_}\vkﬁx'ﬁx
P M SAFAL R R E
B TP bt A & 71‘3‘;\"7"]7%49;‘7»}’?'”1;
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FEERER R S FBAEFE T 2R (4-19)
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F 'Cfood ' IRfood -EF -ED

ADD =
food BW - AT (>5%4—14)

ADDysog © T35 p a3 & Z# £ (mg/kg-day )
F:#&PGF483ngr soridg s (%)
Crood - 4 ¢ B35 %4k & (mg/kg)

IRfooq : T 35% % &P~ 8 $ & (kg-food/d)

EF: k&4 % > - #% & = # (daylyear)
ED: % ZHF > & B i & #ic (year)

BW: < g8 ¢ (kg)

AT kg% 4 2 TR (day)
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%%ﬁ%ﬁﬁkﬁﬁﬁi’iﬁ%i%wﬂmwﬂ#?k
Bz id o A NMESZE AP MATIOE (IRow) L idE
%1i%@ﬂﬁw#%?%&<qm>f%f,@gkw
Pk sl S A Tl o kS E 4
uwﬁ’#f”f“‘%ﬁd P RREE D SN B, LS
(IRfoog) BIF B Ep J}”{F‘—]—ﬂbﬁ’%‘é% ﬁgjﬂzg’ AT
ﬁp’wwaufﬁﬁﬁwz—'%mﬁgg& T TR
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A

FTAPFH (G4 T s g K2 &) 28
Ao AL I FEEHEIE NS ET ARG E
B o

SRR R R AR A ﬁ&#k&ﬁlﬁﬁ%

T B 4 ek 7 F+ (Bloconcentratlon factor, BCF) &

4 ¥ % 4 %1+ (Bioaccumulation factor, BAF) =1B~{% - 4%
GEREE R R EH%@W? SVEWE ¥ ’hﬁéﬂﬁf‘ﬁﬁ&f
44 kiEFS (BCF) ¥ M > i35 447 e0 Koy &8 3 {14
AP BT F %‘%J‘! £ BCF & o 4o % 4 2 4 4 )k a1+
(BCF) @ izd kg 2 chB-{8 > QI % Bigip 2 A 4p
PR atimz A6 gn i i hadniFis
i#%%ﬁﬁﬂi-(BCF>iii

Lye 2 £AL P EE Forafes 545 kAT E

(USEPA, 2005) :

= Cs.oiI—RZ -BCF,

C soil—plant ( N ;\; 4— 15)

aboveground produce-soil

Calboveground product-soil . i + it“] ﬁ 13 ;Jf;” Z ﬁi@ =4 ﬂ}L‘ ]

A4 kR (mg/kg-soil )
Cooilrz * T 1IN ez 2 M P LT 4P RR
(mg/kg-soil )
BCFoilplant * ¥+ % 2 £ A5 4 2 4+ )k 45 71+
218 R (T A 2 Tt B Rk R (USEPA,

-
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2005) :
C _ CsoiI—RZ : BCFroot : ECFroot
root produce-soil —
Kd-lkg/L (2\)7\‘4_16>

Croot product-soil 19 5F %\ T2 M2 L2349 kR
(mg/kg-soil )
Coilrz * 4 1B jzzhz 2 A M F 445 ER
(mg/kg-soil )
BCFot - ’fq‘k‘?’fﬁ'#”’\i%/%ﬁ"ﬁﬂ;
Kg: 238 T ki tadic (L/Kkg)
ECFioot = 1357 {2 47 2 . g i ¥
3R 4 R TR e jcz 5 4 4 ok B ( USEPA,
2005 ) :

Birp Bl ToKEE o AP RRRFE S
2R o p FRERERESF (USEPA) #rik itz o
*ﬂk%“Tﬁi%%@ﬁﬂ1%%&?&%%&5%%

ZRAoRFRZFLAE P EFECRFR L TOREREN
KRXZRFAP 72 HRALAPER: PRFY E3 42
PN BBy B Ae 2 FE LRI IERIE o
_C,-(1-H)-Q, R, [l-exp(-k,T,)|

C =
lant-water
- Yp ' kp

(2>3%4—17)

Cplant-water . ﬁ T4 = # 5% EL 7% zZ ARy kR
(mg/kg-plant )

Cw'¥ Tk¥Y M>» 545 kR (mg/L)

H: 3 1% #

Qu: F & H w1 g s T [ EEE (Lyr-m”)
Ry : {4 7k & % 1t

Kp: tod %0 i3 24 n4 2 tadic (yrh)

To i RBEFLT2RF (yr)

Yo: A% ¥ ERAF (kg-plant/m®)
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4.2k adime 2r 7 545 kRE (3BMRAChap 10):
AP BA P RGFAFERAR NI REY RS
FEG R SN H X F LR RD G2 TG

Cbeef/milk = (Z (Cp ) Qp : FI) + Cs ' Qs ' Bs) ’ BTI:beef/milk + BTFwater (Cwater ’ IRwater)

'
.
1

(25;4—-18)

Cheetimitk © = P /24 ¥ B+ 5 24 k& (mg/kg-beef
or milk )

BTFoeerimitk - 51 8 38 > FFF 302 p & 2 dopF 2

4t i3 713 (d/kg-tissue )

Fio 2 Q@280 R37 afgd vt i

Co: Hapriid Wﬂlﬁ$#u%§(mwmgpMN)

Qp: & &5 X #EPfuf~:¢ 5 (kg-plant/d)

Qii%ﬂwﬁﬁ%#%ﬁ(mym)

B! Ap¥fiE iz 1Y S A St F 7 A

(unitless)

Qs: 2 8= x &P 4 3¢ 5 (kg-soil/d)

BTFwater + 3% 38 -k 1838 » %fﬁ*?i g2 dmpE 4
P i 3 F]1F  (d/kg-tissue )

Cwater - ¥ T kP B> 544 kR (mg/lL)

IRwater - 4285 PR g (L/d)

AR AT IR S A ER
G2 J Y S A R R ERF o BOTIER
# (Untilled Land) 2% &% * 22 2543 kR >
| 2 (Tilled Land) #‘;M*%E’_# 2 E AP ER S
#o 2o FaFpv ﬁﬂ%@rﬁ%tm\éﬁ%ﬂ%f
2R AR 4 > FH k0w r]i;ti ER -1 B L
WP\ Lot itk pFH RN ML o e
7 5cte B $iﬁ§ é_pé%h'—réﬂ B3 g girami
b S SR U R

B &
8.3
#484l
% Lk

=+
4
el
==
B
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Coon = (Z(F. ‘Q,-C,)+Q,-C,-B,)-BTF,,, +BTF,, (C

water

IR

water )

(23%4-19)

water

Cook - Fl ° B3 44 kR (mglkg-pork)

BTFpork * 5 & 438 » A fF 30 P2 2 1 g3 7)
%+ (d/kg-tissue )

Fi t e @230 B3P g b0t

Co: Fa bt f8® 544 kR (mg/kg-plant)
Qp: e x xFEPfut ik F (kg-plant/d)

Co: 23 B> 344 kAR (mg/kg)

B! Ap¥fiE -z 23 S A St F7 |
(unitless)

Qs : 7 &% < &5 2 g & (kg-soil/d)

BTFuater - 3% ¥ K8 » % 7%;5? e B P2 2 4 gk
]+ (d/kg-tissue )

Cwater T ’J‘“‘ B +7 5 -,i‘«‘f”’/k)?. (mg/L)
IRwater © 7& & =+ % $EP4-Kif F (L/d)

AR i AT AR B S AP ER
B L THER2 I P M S A ER BERF F o zbE
A+ B (Untllled Land) & 22 25437 kR >
%ﬂyf,é_f_'t (Tllled Land) Pl * 424+ 2 545 kR WA

é?oﬁ %ﬂﬁlﬂ*ﬁﬂﬁﬁﬂﬁﬁ%%iﬁ
mFé#ﬁ FH By B FEL S 2 B RpE
BIp 5= *EL”V%iﬁiwﬁlxwwﬁléﬁ*’m
'QF'FJTIF’D% E A é_gi“%“ri\‘“‘ BE 4 g g e vz
LA R B T % o
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Cchicken /duck/egg — (Z(E 'Qp : Cp) +Qs : Cs ) Bs) ’ (BTFchickenOrBTquckorBTFegg) + BTFwater (Cwater ’ IRwater)
(237%4—20)

Cchichen/duck/egg : j‘/ﬁ-f& /“4‘%1& /3“1‘?" 4 Fﬁg 75 ﬂjl-‘ 4’;’ /k Eﬁ
( mg/kg-chichen or duck or egg )

B-I-Fchichen/duck/egg : 32’; i E 5}7” ' ,F’?‘ ﬁ.‘ A —i‘/ﬁ‘- ( ",%’ ) Pf
2R 4 b 75 (dikg-
tissue )

Fi: L @B 50 L2 a5 T

Co: Ha it f8? 544 kR (mg/kg-plant)
Qp: e # < FEPfg 4 F (kg-plant/d)
Q5i%ﬂ%”ﬁ%#%§(mym)

Bs: Ap¥t{Ef Mz 137 S A S hd e | b

(unitless )
Qs 3 &= % |2 3 F (kg-soil/d)
BTFuater © % &K $8:& » F"l?fi‘&i‘ﬂl ("%) pogs E

vopEz_ 4 P de 7] (d/kg-tissue )
Cwater:i”‘l’—""kcl M5 44 kR (mg/lL)
IRwater * ¥ /ﬁ: T P4k (L)

AR AT 2R S FASER B
(v§) G972 2 AL RR B> F LR A
# (Untilled Land) 2@ #u* 22 2545 kR > ;f%;fé
| 2 (Tilled Land ) B]#k * %Eli AL ER LTS
AW o PR 2 S TR ﬁﬂﬁ%hﬁ@%%f
FEREFEDE > FH B> ﬂﬁﬁmﬁﬂﬂiﬁ
ERL RN R LR (- B el L SUREE 1 X ﬁ

*
2
E-
.:t

- \\\
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FHEE BT RFAGH R R EITER D e ® S kB h
iR LR € ARKTEY MBLFErama
LAEE B AT R o
T.a84 9 913 54 kR38 (USEPA, 2005) :

Cih = Couer - (BCF,,OrBAFR) (2>3%4-21)

Chsh © 4. H8° B> 5244 kR (mg/L)
Cuwater - "k 87 B35 24 )k & (mg/L)
BCFish - @éﬁi«f’”\i«’f”/%‘fﬁﬂé
BAFfish © g g2 2. 4 3= B ff ¥+

PR R RRTE AR~ L 2 Pk S
A ERET o - Sa g 0 2P kEEFF (BCF) g
ﬁ*’é‘iﬁéri Eol-ll- > A ““}175—’1’“ EAELE RIS R e O

FEHRERFFEERET AR F BN EFNTETL
#?i#%ﬁ@m?ﬁf%‘)if,@°'E\éé?;{ﬁi-}/?n/z‘?;?Eﬁzélf’iﬁ
AN 0 S 3 ’L’fﬁjfﬁ’“’ﬁ*ﬁ’;iﬁi%aﬂ?@
WitE b & I"w#ﬁ’ ’%%'i'“ P f2 2 F ks F+ (BCF)
(BAF) & BTF g5k 3% > v 5] & 55 2 5% endg I F 5
HXTHF R &l 3 ﬁxfﬂ’»‘ #’W cE = R A B3

7~

\\
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2431 & @ T BE AT A B R

AAZA D FLBHI XYL T NG — -
i Wit iz T e
BT rR T2 ¥ ToREIHY T S A hA T oo B A
VLEACH wfed e ‘iiﬁw’m4ﬁm@&ﬂbao& SR G
f& o @ A% kmiL3 pd4p (free product) 5 e o
BERGORFEI FEFNGFTLAFER - ﬁﬁﬂﬁﬁimﬁ?‘ﬁﬁ
%o~ WESCIL R B PBECIE R o,gw—% GV }F-Eﬁﬁ&%m,)ﬁlsgk?/ﬁﬁ‘%
SUTRA (Source and Sink ) » # % i% ¢ (boundary condltlon) PR L B e
Fok chim 4% DB e ok TR R Ak i 0 BBRG AR SRl T ORHC
3 g S BT K i
TS AP RREATRGE - #B35Y T RIARS Lﬂmll‘&ﬁ‘%
MOEAT ﬁﬁi%%ﬁ%%iﬁﬁ‘ﬁ%#m“h°*ﬁ*wpA R AR o
e 4p (2 ‘*-‘i%“ﬁi)ﬁéﬁ@ﬁ%ﬁﬂjom.iﬁzﬂAéy?yz@ﬁGNA
R oo e Efé* b G FIEE 0 2 4oSESOILenié * sk ehf L o
B KRR RFEL LFEFEIFAF B2 HEDER &
VS2DT B~ 3 TORGEE S BRAPER o WY Y RAEF ~ 2B~ EP ST E T

F oo T gAML ORE R s B s o B R R B S R A = ih
Bl o AR A 1 o
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2431 & @i v BE R & BRI (F)

PR ERRLIEMLTER) o e %3t
Lkl iy i 02
MODFLOW | F JVBA PRI st @ enbifook 7 R 3393 ey Rtk @ g
S LR Tk S TR S o i ST
PR RS S S ek R TS B R R a
PLASM J‘}%E’—’"nki{‘fiﬁmé«?ti@;“ﬁﬂ’u’g@jg‘;f;’,?y'r,k;f;@ TR
¥ LT
MOC ?ﬁ“”4*k§”# G Y R K FEE E R e
o gk R R
Bk - BIOPLUME  |*. > ‘44“/”%’5“\#" R BER T KR T ¢ Hhf il 5>
Pgg T on ~ WERT S RN~ Ly gy 44,,,/’;\}/{*1:‘?;}@
Random Walk ;;“'@" KEESE R p kR chA F 0 JN P b ok BT L 23 10
}iﬂ?’ﬂm\m }‘)é]ﬁﬂ'}ik)s@mi\ b RSN e,
MT3D ﬁ-*ﬁ/54‘*”m/%)§ o v méﬁfr]\@ DEFE=E mf“’}sﬂrﬁ"]ﬁiﬁ” P
5487 I oS (discretization) #2i8 R if 2 o
ﬁﬁi@ﬁ@%@’ﬁﬁﬂﬁ%#*%ﬁ”%zbsﬁﬁéﬂ@ﬁa,a
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# (Arsenic) 0.03 Wester et al. 1993b.
4% (Cadmium) 0.001 Wester et al. 1992a, USEPA, 1992.
7. % 2 (Chlordane) 0.04 Wester et al. 1992b.
24- - & F 31 B M
( 2,4-Dichlorophenoxyacetic acid » 0.05 Wester et al. 1996.
#2,4-D)
£ F -F % -z F ¢ %
( Dichloro-Diphenyl-Trichloroethane, 0.03 Wester et al. 1990.
DDT)

BHPEF (23 BF 7273 5% 0.03 USEPA, 1992.
0.1)

Ry H (B3 BT 2503 0.001 USEPA, 1992.
0.1)

% (Lindane) 0.04 Duff and Kissel, 1996.

¥ o A Fmsed b % (benzo (a)

wH D LSS A ER G L A
pyrene) £ 3 v 5 ¥ 4 R E & 0.13  |Wester et al. 1990.

Fe

(PAHSs)

5% m¥ R &% (Aroclors) 0.14 Wester et al. 1993b.

7 % p» (Pentachlorophenol) 0.25 Wester et al. 1993c.
EE N R R

( Semi-Volatile Organic Compounds, 0.1 USEPA, 2004.

SVOCs)

o Lo B B s

( Volatile Organic Compounds, 0.1 Environmental Agency, 2004.
VOCs)
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HV |21 %4 307,937 L N ELE RN T
MC |z 4 R & 2k 0.15 unitless USEPA, 1987
ER ES N 21.6 air changes/day |[ASHEA, E, 1985
. " . New Zealand Ministry of]
7 7'-'7'7"‘,_%\:“2( X
Q R 30 L/min Envitonment, 1999
o g New Zealand Ministry of]
Woo |7 3258 400 cm Envitonment, 1999

* Lee et al, 20021‘;’L 51200 L jar - L 2 sk g rE 2 B 0 1 mx1.5
mx2 m=3 m®i3 3 5 H @B %Y 23,000 L # i A% ; ¥ Chpapter 20
Total Exposure to Volatile Organic Compounds In Potable Water 4*+%¢ ;2 e
AR BFEEEHLIOM S ALP RSB T RS ETER -

TR Y ;Faﬁ LR A2 HEFPREFEALEZ P S2B51L UE 2w L3, BlEp
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Kp |%3 ik AN R I B cm/hour e
- : Andelmen
e £ 1 &
f PRt 0.75 unitless 1990
LM S AR
event |FXHA Kz VB EMER T * R hour ar

i - ! USEPA, Risk Assessment Guidance for Superfund Volume I: Human

Health Evaluation Manual Part E, Supplemental Guidance for Dermal
Risk Assessment, Office of Emergency and Remedial Response,
Washington D. C., 2004.

= @ USEPA, Preliminary Remediation Goal PRG Intercalc Tables: Physical
Chemical Data, USEPA Region 9 Office, 2004.

HF BT AR KA R 20 G AT R (fu) SRR
(Koo) hakfh > £ Bt Fen K ERIT %3 007 2 g

USEPA, Human Health Risk Assessment Protocol for Hazardous Waste

Combustion Facilities Volume Two, Office of Solid Waste and Emergency
Response and USEPA Region 6 Office, 1998.
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USEPA, 1992, Dermal Exposure Assessment: Principles and Applications,
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USEPA, 2004, Risk Assessment Guidance for Superfund Volume I: Human
Health Evaluation Manual Part E, Supplemental Guidance for Dermal Risk
Assessment, Office of Emergency and Remedial Response, Washington DC

Wester, R.C., Maibach, H.I., Bucks, D.A.W., Sedik, L., Melendres, J., Laio, C.L.,
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Wester, R.C., Maibach, H.I., Sedik, L., Melendres, J., DeZio, S., and Wade, M.
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= 0

W Test #_ Shaprio 22 Wilk & = 33+ 8 73t1965# #13F %
e = o1 E 2
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s 3 o
MEERBETH AT R o UT AL 47
P EHCE S H 3N A B T
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w5 FA A O A1

yis Yos <Vn

K- P ERR Gk (SP)

=3 (yi-y)

R k= (n_l) /2 > %—'-y p

L% #kc 0 B k=n/2 -

W= _(Z (y(n i+1) y ))

He g i@ ¥ AR E ii i (n) 2 hr#k (i) &
“lf%ytvfi* ¢ 35 (54 Gilbert 1987 ) 5 & fr\._i&_
Shapiro £ Wilk *# %? A Rl
Wilk, 1965 ) -

L"
( Shaprio and

74}'%1 it WiEeEEeEE (W) (WL B
P RHEFTELE (n)

DE-NE R S A
B 455 W T & Woos (11 a=0.05 % 2]

Vitege -1



2N\

QU LT R FAER R D RT3

are F f AT R

o

R

E4
9

WZW0_05E'J%T’F§5:@';/’°\#§EIE«# A o B2 R E o

~ D’ Agostino Test

D’Agostino Test #_5 7 4F & W Test T 4L & fic b 74
(37 L 5) sr g 4 st 302 5 30 1971F 4 D’ Agostino #
Bl e TR A 45 5 B 3B A A B T

K- BT RgED ]I AR BRF nEFER 2L
royi (i=1~n) j\%\ﬂ‘ s P F R R ST L LT
ﬁi%‘? 5 j\z\
Y1 Y=< < Yn

HFe D ERE S AR Y

_ D-0.28209479
0.02998598/+/n

PRBFHRSE (n) 70 h badag 33 580 8
ff i@ Y0.025 (ML 0=0.05% 2] %) & Y<YO0.050] % 7
HEAFRERTEAT > F2ZPF o

Gilbert, R. O. 1987. Statistical Method for Environmental Pollution Monitoring.
Van Nostrand Reinhold Co., New York.
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Shapiro, S. S. and Wilk, M. B. 1965. An Analysis of Variance Test for Normality.
Biometrika 52, 591-611.

D’Agostino, Ralph B. 1971. An Omnibus Test of Normality for Moderate and
Large Size Samples. Biometrika 58, 341-348.
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= TR *6 3™ (Deterministic Risk Assessment) ¥ z ST 4+ 4 7
(Sensmvny Ratio and Sensitivity Score )
B E K AR RITRERIRE T O R Aa BT A s e
J)a B oo d N - & Z L AN E) W R S B s H gzt ( point
estimation) i b &I (Deterministic Risk Assessment) = ;£ >
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He SS LA MEAA PSR AR M E > ok 2HA
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¥ ke T ACR MA 4T o
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1274 f & % % 4p B 2 3c ( Spearman Rank Correlation
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