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EAPRZEZTR D ETRE RS MPEREF PN 2 T g
BET EZEEHE A FERGEEF A TR (Acute
Hazard Quotient » AHQ » %% “Human Health Risk Assessment Protocol for
Hazardous Waste Combustion Facilities”, U.S. EPA, OFFICE OF SOLID
WASTE, 2005) 4% B & & ip 1% ( Chemical Exposure Index > CEI »
%+ DOW’s Chemical Exposure Index Guide”, AIChE, 1994 ) -

FRSEZER LRBHEFLERY >3 Y BERBERILS
BABLER 2107 AHEER GRS MEEDPE - Tt
B3R R B EART T R S e R FWP Y 2 B
EHE KRR B RSB TS H s R A (7
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BEFER RRIEFE s W E- Ao § ~ e k38 &
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SRR B RS A A SRR 4 SR 4 h1 B oo
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(- ) Fugacity % 4 ?ﬁ@gﬁlﬁ;;t
Fugacity % /i Eifégﬁis?ﬁi;“ DR E S TR A RB Y A R R o
i (Fugacity) i — f&i # » @ kit #0538 (Fugacity Model) i & 4 # v &

bl

P sdkin M RIEL AT F A F A PP A BN R R TR
SHEBEY TG RS ERRY f“?%‘;ﬁﬂé‘é%&%?ifﬁ’ 3T L AR
2AEP o HHSARBRETA S S BIP(E 3) D4 F (AN ~ ckRE

(Water) ~ 2 3%(Soil) ~ &% (Sediment) ~ -k # # $=(Biota) % » | * f§ ¥ cpf
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Fugacity Model 13457 |6 /i B4 & 7 & $o3% ~ 3 TR0 ~ 2 3RS -
R TAHT R OBEREUIEY G F RS RPN L4
Fepiegd » FREFIFFEROEBER R A F -
F1* Fugacity Model -3t i F k& 7 (2
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BESERP(EF KM IEE O FIREFF A THRERED
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(1) o2l Sp Tbag: § 48 R0 25547 5

(2) 75 A RABEL © W R FTHIT LR TR o

(3) B IZ 2 F ~ 2 H T RSB AR H ARG S
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(2) BV~ 7 L pEE : http:/mepas.pnl.gov/earth/mepasbuy.html o

(B) mZEHZEFARERAT -
30 B F
(1) $55% > & : Multimedia Environmental Pollutant Assessment System ©
Q) H s T EF R 7EF 7 % (Pacific Northwest National Laboratory )e
(3) '~ /& % : Version4.1.1/2002 &5 ? o
(HESHA BT REBEFHS  FeidrL B kgl Nk
HHEERZ BB FBERZM B ZE GF -
(5) B34 B e
a TEVRIARFTLF -FARFTLH T F\?@ﬁﬁjiﬁi‘f_‘ L R0 S
BB PRTIFHEZET AMER L ' B RGN ARR EE D
B o
b. T4 o ® BREANTY @R R LT s w53 8- HBfRS
2P eBBEATEZR G mg&fﬁ?@ﬁgj o
c. s * **CERCLA ~ CAA 2#CWA £ 3uz TH 7T F& L %
(Remedial Action Priority System > RAPS) =k *%& A 71 £ o
4, H38 Kk
(1) &i& © ¥ d http://mepas.pnl.gov/earth/mepasbuy.html 4 =f > P JL §0 48 o

OEREE SESE SRR AT P =

(=) MMSOILS % /i fF i $ij -5
1. fsNenig * 4 e
(M85 FREHF: F 8 R EFFE PR 7240 0 %
AR TR .
(2)73 % mfE%E ¢ = T &EH (underground storage tanks) -~ 3 % Fl3E (surface
impoundments) ~ & % 3# % 32 (waste pile) fo45 23 (landfill) > & &8

N S R R T VX A=
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(3)T§§ie?']iﬁif‘_: ZH S FE TR SR AR B AR 8548

D EBRIT 5~ ~ar ~ L FRE -
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(O) X =+ © A8 o

20 BV A AL

(1) i¥%x 5 : MS-DOS -

(2) f % HOER SIS B4 o

B)EZEFLLL'GTR -

) LB EF FHRFALIREES T RLF LR

(5) £i2 LB AR R AT e

RIS S5

(1) $55% > & : The Multimedia Contaminant Fate, Transport, and Exposure
Model -

Q)% H i~ £ FEEFF T #F E I (USEPA, Office of Research and
Development )

(3) 5= &/& % : Version 4.0/1997# 6" -

CE=3 FEERLICEE ST PES T P e SR RE T aFY
AT RE @%er’“ FERLEANZFLAEBEEEER R E > IT LML
RS TF R N o R

(5) B34 B e
a FLVRAFFAF A RFRR TP BRI PR BRI 3

FHREIRRTIEZE > ARERL 'R B R ' MARR i E L
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b. & * **RCRA 3kt 2_4p ¥+* #& (relative comparison ) #1éFiE 1 & o
CoEFWF N HIF A SAP A TR AFE B R ER{oFES
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(1) ik : d http://www.epa.gov/ceampubl/mmedia/mmsoils/index.htm % > ¥
O AP 8

(2) F » Bl 24T LAY RS R Y SR Y g R -

(=) MULTIMED % 4 f i g i
1. oS g * 4
(1) R S 4 A ] 8~ RIS S5 Y7 o5 -
(2) 7 % R4 © 75 % 2 # (Contaminated soil ) ~ #5234 (Landfill) - #
# F13% (Surface impoundment) ~ 3 % k&2 § ERB 1 F % 7 35 o
(3) @@t 54 ~ 24 B Tk B Ak R AR S
(4) B/ 1 mr ~ a0 ~ L ERf -
(5) 5238 KRB~ 22RBE o
(6) 2Rz A 482 4 5 o
2. BV A AR
(1) #%T 2 : MS-DOS »

&

(2) 2 BFEF ITFRFTLIEER T R2ZF54HR
(3) &% BB FAR RA AT <
30EN
(1) #5% > & : The Multimedia Exposure Assessment Model °
(2) P E i 2REFF w7 % B (USEPA, Office of Research and
Development ) -
(3) s #/& % @ Version 1.01/1992 & 11 * -
(4) WA " S HR R LB ARNE A BRI ZF ok e
g ?Lé{?’fr’j ;4 @,ﬁgj;lj Afgz H ;ﬁ;}ﬁﬁmﬁ—ﬁu BEFR IR ONEYH
1 AR % B IRpp] ehibe i A 4T o
4. B8 KRk

(1) *im : d http://www.epa.gov/ceampubl/mmedia/multim1/index.htm ezt »
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(2) 87~ S8 0 537 PR JES @7 £ 0~ REGRA -

(7 )3MRA % 14 %Tféﬁg?]fs‘f:;“
Bl ey * M
OFELAE- S35 TR N R F S A S OB a T
k4o
(2) 5 & mFE%E -+ % Fl¥# (Surface impoundment ) -~ Aerate tank ~ 45 32 3
(Landfill) ~ & = # % 3 (Waste pile) ~ Land application unit'# ¥ -t °
(3) @ﬁﬁjiﬁﬁii TH CFE BT RS AR ARG G5 4E
@) BRI r & r A RR -
(5) o F7®f @ R~ EIORE
(6) %A% T AR4Z 2
2. BV AL
(1) "*%-T 5 : Win 98/NT/2000/XP -

o

&

QL BFE®F THFHFTLIEEE TRZF LR

() iz BB FACRE R AT e

30E

(1) 5% > & : Multimedia, Multipathway, Multireceptor Risk Assessment e

QFFE > FREFFFTFEIN-FHMAR % (USEPA, Office of
Research and Development, Office of Solid Waste )

(3) 5= &/& % : Version 1.0/2003 &6 * -

O A ke he SER2IEXRIH AT G 2 AFaN- 3
REABAHECNARAPFT oA RALBIREBEHEF (AL AL
FBFEFE) DRG0 5 - 2R R RETABEEE AL -

(5) B3t p et

BRI A XA PR PR TR AR BTG
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fo 3 b g o
bt xR - B AT SR S REE R b GITR PR
TB"

TEErme g kL FF L A# Sk > kL ¥ Hazardous Waste

5
Identification Rule (HWIR) » & k¥ * gl a1 & o
N TSN S
(1) %% : d http://www.epa.gov/ceampubl/mmedia/3mra/index.htm ezt » ¥ £
O AP % I
Q) #» M T RE T RS AT LR RGP -

http://www.epa.gov/epaoswer/hazwaste/id/hwirwste/risk03.htm

(=) TRIM % 4 ?féﬁﬁfi{:;“
L. 50 g *

(1) i BH 5 55§75 %4 (HAP) ¢ 32 ek ik 4 F (particulate
matter ) ~ 5 ¥ (ozone) -~ - % i & (carbon monoxide) ~ % i* § (nitrogen
oxides) ~ = % i* /¢ (sulfur dioxide) fr4> (lead) > 14 % Wi+ 4 ¥ i
TEBFEAZF %5 -

Q) AZLRMARE - ZF AERT T HHE

Q) Bt 25~k 2E P PRI

@) F iz s r s & o

(5) b % 320 ¢ OB SERL -

(6) £ 4% © L 42 3 o

2. oS A AR

(1) £% T % : Win 98/NT/2000/XP

(2) i gﬁb%«m’—‘ﬁ Ak »ﬁ},;ﬁ‘4§ﬁ#k¢;7 %R o

Q) iz EHZEFTRREAIT -

30 B F

(1) #5% > &  Total Risk Integrated Methodology °
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() A E e FRFEFF DT F & F 3 F o838 (USEPA, Office of Air
Quality Planning and Standards )

(3) "A/E X 12005 £9 * o

(OHFENPFHLEFLGEF S FHEZRAR T HEREE 27 ¢
el e PR RN el TR A

(5) #38p e
a. ® RNCREF RS BT R4 T Y BRI R R -
bR B2 F2 bl BHRENT? LFRE IR OGN -
CHEARMABLTFFRfczBY cofifle » 7 80 HE A v dic T -
d. #EH P b 12 3 TP 7o g

4, H38 Kk
(1) %R : d http://www.epa.gov/ttn/fera/fate_download.html =k >+ & 5
FAN /S IR
Q) B~ BT T R T RA Y SR IR Y R HGRD

»

http://www.epa.gov/ttn/fera/trim_fate.html

CRBHEMRG
FRERP AEE LTS RRMBHGE TR A 8 2 2 L ez
BRGREAHBERMEMERREF2Z %2 T155 p & ZHE (Life-time
Average Daily Dose, LADD) ; 2> A M BEREZ > M LT355 p & EH
¥ (Average Daily Dose, ADD) » @ %4 T35 p kB HEZ2 L5585 &
LY T
(- BPUERERBL* >R E2EEHE
%%tzpiz ch%xA4g_§g;%f:Ey+1L§4wg xﬂllyu,g% £l

a

EowiETAoNT R

LADD — C X IRlnhalatlon AFinhaIation % ED

inhalation BW AT
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LADDinhalation @ % » # j& 2. ¥ 4 T 33 &5 p £ 5 & £
(mg/kg/day)

Cow: B R A F7¢ TP B5H 7L g TkR (mg/m)

IRinnalation © * B #¥ % £ » ® = : Nm’/day

AFinhalation © % » #JE 2. T P B H Fede s F (%) F M
Bt A £ (Potential Dose)3* & » B AF=1

BW : 4 42 T 1240 ¢ (kg)

ED: A BTk &/

AT: kB8 2 th o

Z) EERRERBZIRI O EEZEBAE

BFREHLI G RERBATHOEFTLT0E ) R BHET

TRlaE
C X IRln alation AFin alation ED
ADDinhaIation - : IBtW nalat X AT

ADDinhalation : B > # 22 T 35 p &k & & £ (mg/kg/day)
Cow: B R A F¢ T HMESHFLEETER (mg/m)
IRinhalation : & B *¥ = £ » ¥ = : Nm’/day
AFinnalation * % » B jL 2 B T MLt B H T do i 5 (%) F M
B i@ £ (Potential Dose)3* & » p] AF=1
BW : 4 &8 T 3588 ¥ (kg)
ED: A BTk R
AT: R & 2 chT jop
»RIE2 e BHE
FREHSED B ERFATRCEF LS TR p kG E
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( Life-time Average Daily Dose, LADD ) ¥ i&® 7| 25422 5 2 ¢

C X IR pgunim 4F x LFC_ED

LADD . _ . =
s BW AT
LADDingestion = & »> % j& 2 ¥ 4 T 15 = P ok F/A

(mg/kg/day)

C: a4 kv g it B2 kR (ng/L > mg/kg)

[Ringestion : @ # & 4 k2. & p &~ £ » H = : L/day > kg/day

AFingestion © & » B jZ 2 B T M i* B F e jo s F (%) F M
Bt A £ (Potential Dose)3* & » B AF=1

LFC : Local food consumption> p A& & 3= #& » * & (9% )

BW : * %8 T 1588 £ (kg)

ED: A T 5k BB R

AT R 4 cn T R

() AXRBRIEZEBHT
FBEES AR RBRERBATRCEF T2 B4 205 0 b

#| & (Life-time Average Daily Dose, LADD) ¥ i&F 5|2 38228 2 ¢

_ C xM s x SA x AFskin absorption x ED

LADD . oy =
skin absorption BW AT

LADDskin absorption - A K & B8 /i 2 % 4 T35 p & & & &
(mg/kg/day)
C: A REMZ2ERAFTY T F 5 FER (mg/L>
mg/kg)
Ms: B =4 Ko MFEM2EENMNFE (L/m* > kg/m®)
SA: F pRAREANFLARE LS # (m’/day)

AFskin absorption : ﬁ» Fé %‘ f% l’f ﬁ‘_’\ fé %" 't’-L— it § 4""’ ’F‘ﬁ—“}' ‘1/’: 2 j?
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(%) > % ™ & i # £ (Potential Dose)3* & » p] AF=1
BW : 4 %8 T 358 £ (kg)
ED: A BTk § @/
AT : B 5 4 chT Jop @

RS B RS BN P Y TS ST P PR PR R e
BLRER B G IEEETS E 2 BRG] ST F5 Y e Rl i

Rt it
ERERAS PP R AN eEYE o] ERARBRERB AT
FrFzRpEakRTRZEBHE  BABTE BB L R Rk B
E(d PAME R R BALS R AREE RS kP AT

jimL A MEE LA AR BHEE) -
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B bt

-~ R EAR E ST RE N
730 b & 4 Hchs i (risk characterization) 4%t & 3 /gl ~ H BT
2 RBLEFERATELER > R FEFE o R LR BRIRT AW
BVicAddz i £ NIEREE - ATERIEAY > W LA ik
kS B e D T2 R PR R T 2 HRIES 0
SR £ R VR FRE RN WLy S R A S U
A KR G S AvEOr R A S ATEIDT R T L BBR kAl
BB 0 FRABRRAT AT (

FEETHER - Thodok G § 7 e wlidp 0 g0 DGR E G o R R
k2 FREAKEF -

LTI TR 3T ) 2 b G A b D

et 72 BINA - 5 - WA LH YR GAEKEL T3 5 2 %4
Bl & — 7 0% RH[8TR 'R R 2 B ¥ 1 (significance of the risk) % B 2% 41 -
RafFchd* HE-FPPFF2Z R GRAGT TP ¥R AERREE 2

P2 bR R G e

SR HREEL A AL SN

R EL R ORGAREL RGPV T A N - NEE -

(- ) =@k A& (UnitRisk)
B A £ s (low-dose linearity ) B3k ™ » 8 e h "G B T 5 d 3t A
R a7 288 R B3R - RBEFP THEURRT » 12 2
CHHREF IR GR - LAE R GRZ AT s REFANE LGS,
G F 0 ppmT & ppbl AT 5 T A E e g f 0

ppm’ & (ug/m)! £ 5 A K ofed 1 (mgm?) T A F 2 e

(z ) #E4E > 5 - L2 g% 4R (Dose Corresponding to a Given Level of
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Risk )
gbﬁéji ;t*prg ? * o, £ H q‘

EBAW A ARSI FE R GR

B FAt EF 0 B G
e
M EERTN-
HFERIOG LTI REE R o
B S BRBS Y o kb S R

TR i

SRR

(=) B4z %¥ 5k *4 & (Individual and Population Risks )

Rt 2bmp b pr s B -

»a_%g%%%%ié:‘Eﬂ’&u’%é_ii:&;&%%ﬁﬁg{j@%ﬁio
o Eh'GAREKER L B A2
BEFTRGREGTRF D T AR A

W E R

bt G TSR R R KA AT

f@ﬁ-&-ﬁ &‘ﬁfﬁ#g:’rg ) |E 2 ;}—

EF v RIZEE O QIR VY g o B0 RpEY AT 0F

* 2_ i B4 5B F1F (cocarcinogens ) ~ & F]+ (promotors) % 4245 F]+
Jo & A

(initiators) B M B %> X ¥ B2 - @tk * W FiEF
EET TEN-C

AR g

BRI WL - iz el ST i) cRES el

* T o

I hhEEKEZ Y
KRB 2 ERBEER SR 23 E 4o T

(=) XMBh ‘&R

1. »=-

Risk = LADDota1xSF
LADDyota1 * & d ;é. fs i% . N

(mg/kg/day)

SF : Slope factor » & 3 » (mg/kg/day)’!

2. FEZ @Y FORREZR G

Risk=C x Unit Risk
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C:%BANFY REPFr ® 2 kA (mg/Nm3 > mg/L> mg/kg)
UnitRisk: 8 =k % &> FE ¥ F ERAE CRESF T € ERBR D

ZE 7”%@T;ﬁﬂ@#?94~jﬁ%’@m%ﬁﬁ&%?%
AR EARBRGAES RN RLRARBEG > BRRBE G S0
PoORFECRENEAET AR GEERE T EEFRRBEREFEFRE
RFERFALA g7 -

B 2L OB b G R

R 'G B2 L& 3 i T355 p & ZHE (Average Daily Dose )

\v

LEIUCEFTOEIHE  FHFTZRABLE FEA FEA

2 & % % #i (hazard quotient, HQ )

a i&—f_&,iﬁ_ﬁ, ERENEE i %&7\ %’%ié—%ﬁ% RIS ETRH i Hche Bt BT B Et";}F]
- (hazard index, HI ) 4-7F 3¢ :

HI=XHQ

kBRI R B IHERT AT EB KNG AL D

LF B o dek p TR AN PAT AR EARQER ET AL

o

1=

SRR A
PEmor &4 B T 41 (Acute Hazard Quotient, AHQim ) 47
AHQjnn = Cacue * 0.001/AIEC
H ¥ Coouedi B % /| BFHCECE A (ug/m’) » ATEC ( Acute Inhalation Exposure

Criteria) 5 % FB %% ($6% ) % B2 413 » b &% (mg/m’) » 7 2
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URE K

http://www.epa.gov/waste/hazard/tsd/td/combust/risk.htm » % 7 434fa4~ F 2
FTHEEME (ACCESS) - $ AHQ= M4 73 &3 HET 2 Vi o

Bl e RIERIEARY b X 3R bt rlicdph KX G A ik b
MR ATEIDFEFT LB R AR P RBRAT S (&%

MG ABIHRIT) 2 AR GRITRIAEEREE - TR o d AR GITR
BARY ATROF 2 A A BRI X S R A R a L KR
el kR R RIS S R B SR R TR B G B en
R R B e Tl R0 B b RER EARY H E T R A Y LD

R RRREARM B Sl > LA R Y AT AR

Tedo i %3 d B A RGeS T R0 LR R UG E S TR
R BB Rk B R E ($50F A ) kR e T A%
HARLR GOF R h G R BB 2 BB A T R

+ R 582 (Monte Carlo simulation) © & * 33 + B2 87 2 et
g T rrgd R AT Sch BRI HR DS F O N ERE PHFT R
AA R BeE (IoH50F A ) 2 FUE (957 A i) o 0T ARF
# + B4 (Monte Carlo Simulation)i& {7 4 %
B s 65 - BRBRR GO ER BEREFRS I ERZ 22
A T R TR C S TR Sy T ST
PAREIRS R AL L A BRI AT LR R TR - B A
WA F P e A BN A Y R R S R R

Mo org S NSk 2 1A

P-4

EARERBATZ TR BHERGERERL G ITRHNY R 7 4
SETFOR > KA GBS TR Y Sl X ALY B R hT IO

=

,}
- RIRE S REEFREES T el ST Y - TR R RE BT
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(z) :

L2 SR FH YV RAA T AR B E AT AT R e A
PEFIAT 2Ll AT AR ER I VBT RT AT IR

¢ AT d

&7 Eeddl REF S EEF L F o LT 0P [ E T (surrogate
data) & 2| T_% e F?

2.0 T E Fd TR A e 8]

A LA T N A

A F I TG AREGER)?

5.8 % & ¥ f?_/}'f'l??

[98)

N

6. % 5 AHHA T 0 Bl S b 2 A L A2
TR REETFHE AT ART EE S dow ERD

\

BRI ES S LA LA AT EHE - B AT T
B EH FAH RERD 0 F R 71,0005 o R A i A 2 Ky
Pk 8 G AR A T A S R (e Tk R L
B)o gt AP A R E R+ R TR R IR
;&;,f%zaﬁﬁﬁiwgﬁwﬁﬁéaz?%%ﬁ%$’¥%%ﬂ
Pl RE X NFR A REIREER- Bk B2 A3 BT AL
TR T

#

o FRATHER S REREL P

&

BT

E T

\\?{.r

TRAPE 4 FRALE FEEMY > NI >R FE

HeAp MMk 2 RIRTIRE

9

POACP R TR F1 R K TR TR o
B A RAR 2
FE T REREATGR O LY g€ %4 ERBHEL T EHE R

(- i HBRI 2 T B)pRLE P EIR G EZ AT c UARRER %

-40-



e
=
a1s
AN
NS
TR
=
\\\?{r
T
W
B
=
)/
=
e
ik
\8
o
L
X
7%
i
=
o
=
[
b
\_
de
7.
4
Ee:|

RGBT EFRIATNALE X SR BEE T T R B
BREER'G DA FLIILL T o 8 XA FHRT o b G B A A
rLog Normal4 # 5 4 » 1 ST 32E # T RE DR " %% > ¥ i § B30

TSP I EE o B A E 5507 A ik e EAPT 0 Flt o B2

B ST o B2 b e B Vi @2 2R B E B EH O

BGIE o I E R RRER G B A F 0 2K 95% F A (95%

1

percentile) & % b '& 47 i 2

(s
o

>
B

fﬂi

41-



