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o Benchmark Dose @BMR LED10 POD
(Benchmark)
(5~10% BMR Benchmark Response)

(10%
5% BMR) () 0.1
() 0 v
(Lower limit on Effective Dose)LED10 LEDIO
LEDO5
LED10 LEDO5
NOAEL
POD(Point Of Departure )
(CSF Cancer Slope
Factor)
NOAEL LOAEL
IRIS EPA(IRIS)

Lower limit on Effective Dose 10 (LED10): The 95% lower confidence limit of the dose of a
chemical needed to produce an adverse effect in 10 percent of those exposed to the
chemical, relative to control.

Benchmark Dose (BMD) or Concentration (BMC): A dose or concentration that produces a
predetermined change in response rate of an adverse effect (called the benchmark
response or BMR) compared to background.

BMDL or BMCL: A statistical lower confidence limit on the dose or concentration at the
BMD or BMC, respectively.

Benchmark Response (BMR): An adverse effect, used to define a benchmark dose from
which an RfD (or RfC) can be developed. The change in response rate over background of
the BMR is usually in the range of 5-10%, which is the limit of responses typically
observed in well-conducted animal experiments.

Point of Departure: The dose-response point that marks the beginning of a low-dose
extrapolation. This point can be the lower bound on dose for an estimated incidence or a
change in response level from a dose-response model (BMD), or a NOAEL or LOAEL for
an observed incidence, or change in level of response.

EPA(1995) EPA(BMD)
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Monte Carlo

EPA(1997a)
EPA(1997b)

kg)
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® TK-TD Toxico Kinetics — Toxico Dynamics

EPA(2002) EPA(2002) RfD,RfC
IRIS
TK ( )
(Pharmacokinetics )

The determination and quantification of the time course of absorption, distribution,
biotransformation, and excretion of chemicals (also called pharmacokinetics).
ADME

TD
(Pharmacodynamics )
The determination and quantification of the sequence of events at the cellular and
molecular levels leading to a toxic response to an environmental agent (also called
pharmacodynamics).

PBPK (Physiologically Based Pharmacokinetic)

EPA(2002b)

® BCF BAF BMF

( (1998))
BCF (Bio Concentration Factor)
BCF (mg/kg) (mg/kg)

BAF(BioAccumulation Factor)

BMF(BioMagnification Factor)

(1998)
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ACGIH American Conference of Governmental Industrial
Hygienists, Inc.
ADI Acceptable Daily Intake 1
ADME Absorption, Distribution, Metabolism and
Excretion
ADMER Atmospheric Dispersion Model
for Exposure and Risk Assessment
AFs Assessment Factors (UFs
ALARP As Low As Reasonably Practicable
AMeDAS Automatic Meteorological Data Acquisition ( )
System
ATSDR Agency for Toxic Substances and Disease
Registry
BAF BioAccumulation Factor
BCF BioConcentration Factor
BF Bioavailability Factor 100 x /
(Hrudey )
BFR Relative Bioavailability (
BMC(D)L10 Lower confidence limit on the Effective 10 ( )
Concentration(Dose) to produce a 10 percent
response
BMD Benchmark Dose
BMF BioMagnification Factor
BMR Benchmark Response
BTF Bio-Transfer Factor
BW Body Weight
CalTox ( ) EPA
CAS Chemical Abstracts Service
CASM ( )Comprehensive Aquatic System Model S.M.Bartell
CBA Cost-Benefit Analysis -
CEA Cost-Effect Analysis -
CEFIC Conseil European des Federations de I'Industrie
Chimique
CENR Committee on Environmental and Natural National Science and Technology Council
Resources
CMI Cornel Medical Index
coc Chemicals Of Concern
CopPC Chemicals Of Potential Concern EPA(1999a)
CRM Research Center for Chemical Risk Management ()
CSF Cancer Slope Factor
DALYs Disability Adjusted Life Years
DDT Dichlorodiphenyl trichloroethane
DB Database
DEHP Di-2 -ethylhexyl phthalate (117-81-7) (2- )
EASE Estimation and Assessment of Substance (EC)
Exposure
EC European Community
EC50 Effective Concentration 50 50
ECETOC European Centre for Ecotoxicology and
Toxicology of Chemicals
EEC Estimated Environmental Concentration
EEL Estimated Exposure Level
EFH Exposure Factors Handbook EPA
EHE Estimated Human Exposure
EPA Environmental Protection Agency(US)
ESQ Ecological Screening Quotient
EUSES European Union System for the Evaluation of EU
Substances
EURAM European Union risk RAnking Method EU
GLP Good Laboratory Practice




GREAT-ER Geo-referenced Regional Exposure Assessment Tool
for European Rivers

GSD Geometric Standard Deviation
HQ Hazard Quotient
HSE Health and Safety Executive
IRIS Integrated Risk Information System (EPA)
ISC Industrial Source Complex (EPA)
ISCLT Industrial Source Complex Long Term
ISC-PRIME Industrial Source Complex-with Plume Rise

Model Enhancement
ISCST Industrial Source Complex Short Term
JETOC Japan Chemical Industry Ecology-Toxicology

& Information Center
JRC Joint Research Centre (EC ISPRA)
Kow Octanol/Water Partition Coefficient /
LADD Lifetime Average Daily Dose 1
LAS Linear Alkylbenzene Sulfonate
LC(D)50 Lethal Concentration(Dose) for 50 % ()
LC(D)Lo Lowest Lethal Concentration(Dose) ()
LED 10 Lower confidence limit on the Effective Dose 10 BMLD 10

to produce a 10 percent response

LLE Loss of Life Expectancy
LOAELO Lowest Observed Adverse Effect Level ( )

(Concentration)
LOC Level Of Concern CENR
LOEC(L) Lowest Observed Effect Level (Concentration) ( )
LRT Long-Range Transport
MATC Maximum Allowable Toxicant Concentration
METI-LIS METI-Low Rise Industry Source Dispersion Model -
MNSEM2 Multi-phase Non-Steady state Equilibrium Model

version 2

MOE Margin Of Exposure
MOS Margin Of Safety
MPD Minimum Pre-marketing set of Data
NOEC(L) No Observed Effect Concentration(Level) ()
NITE National Institute of Technology and Evaluation (
NO(A)EL(C) No Observed (Adverse) Effect Level(Concentration) ) ( )
NOx Nitrogen Oxides (NO; N,O )
NP Nonylphenol
OECD Organization for Economic Cooperation and

Development
OPPT Office of Pollution Prevention and Toxics EPA
OPS Operational atmospheric transport model for EUSES

Priority Substances
PAF5 Potentially Affected Fraction 5 5
PEC Predicted Environmental Concentration
PK-PD PharmacoKinetics-PharmacoDynamics ( )
PM Particulate Matter
PNEC Predicted No Effect Concentration
POD Point Of Departure ( )
POM Princeton Ocean Model
PRTR Pollutant Release and Transfer Register
PRZM Pesticide Root Zone Model EPA
P&G The Procter & Gamble Company
QALYs Quality Adjusted Life Years
QOL Quality Of Life
QSAR Quantitative Structure-Activity Relationship
RfC Reference Concentration
RfD Reference Dose
RI Risk Index
RAMTB Risk Assessment Model for Tokyo Bay
ROD Report Of Decision EPA
SD Standard Deviation




SDS Sodium Dodecyl Sulfate
SF Slope Factor CSF
SHANEL Standardized Hydrology-based AssessmeNt tool for
chemical Exposure Load
SIDS Screening Information Data Set
SPEED’98 Strategic Programs on Environmental Endocrine
Disruptors
SS Suspended Solids
SSD Species Sensitivity Distribution
STP Sewage Treatment Plant
TBT Tri-butyl tin
TCCR Transparency Clarity Consistency EPA
Reasonableness
TC(D)Lo Toxic Concentration(Dose) Lowest ()
TD50 Toxicity Dose 50 50
TDI Tolerable Daily Intake 1
TGD Technical Guidance Document EC
TK-TD ToxicoKinetics-ToxicoDynamics
TL Trophic Level
TRV Toxicity Reference Value
TSCA Toxic Substance Control Act
TTL Threshold Toxicity Level
TWA Time-Weighted Average
UFs Uncertainty Factors
UR Unit Risk
URL Uniform Resource Locator
USES Uniform System for the Evaluation of Substances
VvPVBs very Persistent, very Bioaccumulative
WHO World Health Organization
W(W)PT Waste (Water) Treatment Plant
WTA Willingness To Accept
WTP Willingness To Pay
(US)ATSDR Agency for Toxic Substances and Disease Registry
CRM
Research Center for Chemical Risk Management
JETOC
METI ( )
MITI ( )
NEDO (2003 10 )
NITE (2001 4
(US) EPA Environmental Protection Agency
Cd
DEHP (2- )
Hg
NP
TBT




( ) EPA(IRIS)

(1999)
(2000) (2000) pp.198-199
(2003) pp.253-261 (2003)
(2001)
(1996)
9(1),1-8
(2004)
2 2004 3
(2004)
http://www.env.go.jp/press/press.php3?serial=5143
(21997)

(2004)

2004 7
(2004) PRTR 16
1 (16 6 2 15 1 )
(2002) 12

( ) (2001)
(METI-LIS Model) 37 (12),
1154-1164 (2003)
(2003) (2003a)
(2003) (2003b) p.80
(2004a)
16 2004 6 NEDO

(2004b) BSE

2004 7 pp.16-35

(2003a)

(2003b) :
2003 12
(2001) DDT
14 (1), 61-77(2001)
(2000) TBS
(2003)
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2003 12
(2003)
(ADMER) 38 (2), 100-115
(1998)

Kolluru et al(1996) Rao V.Kolluru et al., Ed. “Risk Assessment and Management
Handbook For Environmental, Health, and Safety Professionals”, McGraw-Hill

(2003)
(Windows ) J. Adv. Mar. Sci. Tech. Soc., 8 (2), 99-107

(2003)

(2004) 2004
9

(2002)

14 (1), 96-106(2002)

(2003) (2003)

(2003) (2003)
( ) (2003)

4-
26 (9), 575-582(2003)
ADMER 1.1 ADMER Versionl.0 Release 1.1 CRM

ATSDR(2001) Agency for Toxic Substances and Disease Registry(ATSDR), “Toxicological
Profile”

Bunge et al(2002) Kp in “Transdermal Drug Delivery Systems”, 2nd
Ed., Eds. J. Hadgraft & R.H. Guy, Marcel Dekker.

Chap.2 B.E. Vecchia & A.L. Bunge

“Evaluating the Transdermal Permeability of Chemicals”
Chap.3 B.E. Vecchia & A.L. Bunge

“Skin Absorption Databases and Predictive Equations”

Conolly(1999) Rory B.Conolly, CIIT Activities, 19 (1), 1-8

Cowan et al(1995) C.E.Cowan, D.J.Versteeg, R.J.Larson & P.J.Kloepper-Sams, Regul.
Toxicol.Pharm., 21 3-31

EC(1998) European Commission, Doc.ECB4/02/98 “Two papers on EURAM”,

24 September, 1998, “EURAM:European Union Risk RAnking Method”

EC(2000) B.G.Hansen et al, eds., “EUR 18998 European Union Risk Assessment Report
2-2(Butoxyethoxy)ethanol, Vol 2”, http://ecb.jrc.it/existing-chemicals/

EC(2003) “2nd Edition of the Technical Guidance Document (TGD) on Risk Assessment
of Chemical Substances following European Regulations and Directives”, European
Chemicals Bureau (ECB), http://ecb.jrc.it/tgdoc

EC(2004) “EUSES European Union System for the Evaluation of Substances, version 27,
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July 2004, http://ecb.jrc.it/existing-chemicals/

ECETOC(2001) ECETOC Technical Report No0.79, “Exposure Factors Sourcebook for
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ECETOC(2002) ECETOC Technical Report No0.83, “The Use of T25 Estimates and
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Human Health Risk Assessment”

EPA(1992) USEPA,"Guidelines for Exposure Assessment"”, Federal Register,

57 (104), 22888-22938 Friday, May 29,1992

EPA(1995) USEPA Risk Assessment Forum, “The Use of the Benchmark Dose Approach in
Health Risk Assessment”, EPA/630/R-94/007
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Analysis”, USEPA, EPA/630/R-97/001, March 1997
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European Chemicals Bureau (ECB) “2nd Edition of the Technical Guidance Document
(TGD) on Risk Assessment of Chemical Substances following European Regulations
and Directives”, 2003, “Part , Chapter 7, Emission Scenario Documents”

Dennis J.Paustenbach, ed., “The Risk Assessment of Environmental and Human Health
Hazards : A Textbook of Case Studies”, John Wiley & Sons, 1989

Dennis J.Paustenbach, ed., “Human and Ecological Risk Assessment - Theory and
Practice”, Wiley-Interscience, 2002
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vPvB(very Persistent & very Bioaccumulating)
LRT(Long-Range Transport)
TK-TD
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METI-LIS
Ministry of Economy, Trade and Industry - Low-rise Industrial Source dispersion model

10pm 10
m 4
2km
L 3L 10L
3L 10L
AMeDAS CD
() http://www.jemai.or.jp/
METI-LIS ver.2 2004 7 7 (CRM ) (2001)
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ADMER
Atmospheric Dispersion Model for Exposure and Risk Assessment
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SHANEL
Standardized Hydrology-based AssessmeNTt tool for chemical Exposure Load
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RAMTB

The Simplified Risk Assessment Model for Tokyo Bay
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Risk ®)Learning
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dMa/dt = la—(K,q, . + (DDRg + DWRg)x fa,g + (DDRp + DWRp) X fa’p + kdeg,a) x Ma
Ma DEHP DDRy
la DEHP DWRy
DDR,
fag DEHP DWR,
fayp DEHP kadvya 1
kdeg,a 1
R, S o :
: =
% : (¢ N Rt > (< ) | > (C ) :
|
At s !
dMs/dt = Is — (kg ¢ x fo o + (K +K,)x f + (K +K)x oo + Koy ) X Ms
Ms DEHP kvol,s
Is DEHP Kie
fs,a kr
fS,W ker
fSS krs
kdeg,s
Risk ® Learning E5 -
E6 -
BCF
BTF
logBTFmeat 7.735 1.033 > logKow
milk 8.056 0.992 > logKow

Cfish BCFfish < Caqua < ww
ww
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Risk ® ) Learning

(pathway)
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CRM 2003 12
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CRM Newsletter No.6 2-5 (2004)

4-16



DB
DB

Rir i) Laarwing

[war s ras:
s g S LTET [Ny i[RI B
I

LgE s b, i
AR B R LS g
ABAR R W R A RS,
EEEry T EET ey T

2 WRETRENEYS

i i

TR |

‘MmnETAR:
mraiAn

| IENENEVERETYS

iL

[= mrpanz simras

| @ WL NENER S M HD




Harold F.Hemond & Elizabeth J.Fechner-Levy, “Chemical Fate and Transport in the
Environment”, 2nd. ed., Academic Press, 2000
Stefan Trapp & Michael Matthies, “Chemodynamics and Environmental Modeling, An
Introduction”, Springer, 1998
2001
2004 6
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Philip H.Howard et al eds., "Handbook of Environmental Fate and Exposure Data for
Organic Chemicals”, Lewis Publishers, & CRC Press.
1:Large production and priority pollutants(1989), 2:Solvents(1990), 3:Pesticides(1991),
4:Solvents2 and Chemical intermediates(1993), 5.Solvents 3(1997)
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5-8



6.2
6.3
6.4
6.5

6-1



(2003)

6.1
EPA  Aggregate
EPA(2001)
( ) - ( ) -
6.2 ( )
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i
mg/day
C mg/kg mg/ms3
In kg/day m3/day

mg/kg/day
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(
TK(Toxico-Kinetics)

Hrudey et al(1996)
0.8 1.0
0.6 1.0
EPA IRIS
6.4

Risk ®)Learning
( ) DEHP

-54
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Kp (cm/hr)
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72, MOS 2L DV AZHEDIZHIZ, LW ERT —F 25 IZITHKIETH ZOfEE
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OFEENEBZTND
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TWA2, 1996 FITIRE S NTZUETRZN 8 4R TEEEMKINTAR IRV TH S.
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15%
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= Modeled tumor incidence
Extrapelations from LED10 and LEDO01

10% —

5% —

0% —
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Ry F~v—27 R—X¥ETLED10 H %\ E LEDOL % 3k 8 T POD(Point Of Departure) & L,
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7.5

751 LLE

INETEMICTONTE Y A7 FE, 2FVEEOH 2 EEIZONTO HQ % -
MOE %, &2 WIIRNA U A7 OfeEFEN T, MECRMN R 2850+ ) Aoz
ZEEMNC R U CERIBN E 2 BT 5 Z L IXRAEETH S.

F CALFE CTHIUE, BEORWREN AR SAERNAMECIHM T 5. £/, HE
DHDHLEBEORAETYH, VT VAR HRBEORE L B OME A2 HEE S CERIATNIZ,
BBNEMEE B DHEE LR CHERE L TRITE S,

UL, WENEZREEEN R 25512132 O FETIERHMETX an

FIZT, WANWAREECENPABIENAD)ZIBORETREATHZ ERRAALLNTE .
ZOOEON, BARMOEHTH L. @EFEICHT 2HEBORIE L U CRIET 5 FIER TR
MENTE TP ZEEAER) L THHAEEZFFEEL 2 WIBEXFTHD.

LLE ( Loss of Life Expectancy) FEAE T RE RS DN LI (1999) O fiF R
B A A5 (1996)
IEFME~DRBICLDBRNRAFECEE N ODLORED S LICHET 5
CAEEEDA=EERT. BRORITR - AORBEORERIZLD
C AT RE TR L DD I - Z O DIPDORE
R A OB OFE R, 107 ° OEJFERD TR T 2K RMIL, 65.8 0 LR I,
ERPA B o LT o DY4A Gamo et al(1995)
- KNI EE—cholinesterase 75 4L E—{% 4 & CMI(Cornel Medical Index)™X E i & O BEfc—
LLE

LLE

LLE i%, (b P ERBEORE, RALDOIERNFEE Lz & X OBARMEHEHLLIZL D
Thd. IhxdbdBAEMNRI T AR 2R8BELEOBMBETY A7 & LTORIUTIGHT
HIoOIE, TOWBEZ T HRBOHREROLLERD D, BREOHRORDTIL, BE
RLERIRINDENAVDOGEE, BEHY OIERNALTERRD.
BB A  BIEEERDVEERRVERAETHNE, BREEEAT—T 777X —HDHWV T
2=y N A7 L OFETHERNDAMRICERTE S.
FERPA HEDH Y OEEIL, V) AR D BREEOSAB L OBIEOMEAZEZ R,
RBRDEMEAZBZDHELEROREAMEL LTHATE S,

FORITEB (R B NEEREBA(PLT ND 25D F V4 ThD LLE OHEE % BAKH)
T—=HTRT. Wb RBEREZRIEOHERICERT 580 KA U N THD.

Gamo et al(2003)1%, EWNO RV AICHBT 25 12WE DV A7 % LLE & XV FFf
LIZ(A&R). 7 FUBRKE W I RERITEEGE. B, BEEEREL)B L OT « —E Lk
KAAMW, ZRCOD99HENTHoEREWVWIRXT ThHDHIZENHEINTVDGHA(2004)).
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EBA

RN A BEER

ZTORENFEHT D L
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JER L Ck il AR
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12 PEREIR 2.01 4
HEMER  1.054 7L

R fiE
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HDHYT VA TORE
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> 7 B R XIS O T B

DWW,

Reilf 51— B 2 B A B R

R EE

ENEFER = 3.3p09/m3
*UR(5%10 %)—16.5% 10 ¢
*E A FEME 2.1>3.5% 105

FENZEERE = 34.2ugm3
o3 A7 (s M+ G © GSD—
Rl /2 5 R 0.17%

DY U ATODLLE

12.5 % 3.5% 1075

=6.57%10°5r %3.5% 105
=230.0 77 =0.16 H

PRIE RO LLE =1.05 4
ZDYFUATOLLE
1.05 4 % 0.0017=0.65 H

LLE Gamo et al(2003) &L ¥
b5 'E TR FBE R LLE U A7 LLE
7 R 1900 7= N 15.5Bg/m3  fifins A i A ofxt 99 H
URT M6 AE
R CRIA
BRNVLT VT E R EN 65u9/m3 Ny 1 FER/L0-° 3.5
HAFX UM 7R AR A 1 FERI/10°°  0.95
RIT A 588 N AN AT SBT3 0.87
[\ 385 A 34.2 1g/m3 B OEMSE  1.05 4 0.63
wok-o
7l 7 A RN 0.15u9/m3 TR 2.11~10.3 4 0.29
b 3R (M) BRI 6.8% iy 1 ¥#/a0-°  0.23
_v 385 AKk& 3.31u09/m3 HNA 1 Kp#/10°°  0.14
7K ER B & 15 1 g/day FETC R 1.53~14.3 0.12
S| 385 AW A 14.9 u g/m3  BWEDOIEME  1.05 4 0.077
Kok
DDT BEME oyl A 1 Kg/20°°  0.015
A= T £ 0.24 1 g/m3 Ny 1 FERE/107°  0.009
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fE R B AT

7.5.2 QOL

BEREMPEMICH 5D LB E Ik LTV DR 2. B o4« — b
HEE UCHE 2L 7= 174 QALY (Quality Adjusted Life Year) ZaFAfid 2 FENERE SN
TW5. [(2003)DFtik & & & IZHARI 2B 2 ik %.

R R IT 2R RIS TEMICEY. ZORE %2 A£TEDO- (QOL :
Quality of Life)& L TEA(T 5. EAILEBI L LD TH LS. QOL DFEFELED QALY T
& 5 (HX).

QOL
FHUCE S BE Y A7 HEOFIEE W I RINH 5 ([i(2003)).

OfE N DA & 2 5 iE—ErIZ L 55

- SG( Standard Gamble) #EHER 72 fE 1T : & HIRFEIEZ BT UL R /HIC /e iR % p,
WEDOHERIZL-—p &T5. p BN D bZOIRFEIEZIRS). p M LD ORRBRETO
QOL ThD. T ZEH Tl T OHIMrILEE Ly,

- TTO( Time Trade-Off) K5 K15 « BUEDORFKIE CORMME L ERIRMFEO (X D W)
{4 & % A MRS D M.

- RS(Rating Scale) #FAfi R EE 1% : BUEDEFDRAEZ 0~100 D HEE D & ZIZAr@E D1 22>, [
PRREEIZ /R > TR W E WS ERH 523, Db 3.

OtEMEER & Lol —th2 0@k Rk RKICT 5

- PTO(Person Trade-Off) A#f5k : 1 ADEREFIRIE L, x AZREEICHE S & 2B0R I
BMTHDELEZITX TN DR DENEVIVICEZD

QOL
QOL fEAR T/ OHEFHZLL T HiEIC L 5.
cBEEOSA-MEZBRTAIWRS A ZNT CRIEARAH T —Z 2 E Tl /U
LU FOFETHEBET 2K F QOL fEA2 H L TAEIINT S — BIKT QOL(H)

MV OFERRGE LD

« HRAERIZ QOL DIE T L2 5.
- Ukai 5 D7 — 4 (1993) D FE P

8ODJERT —F — BBET — XA FELODH(2DILERERIEDHRL)

HAEMSBERERZEEL, TU(m AT 4 v 7 ETWV)E3IODITV—T LT 5
- BEfFMFE TR O TS QOL fE & bk L, BRI EME S 5

HUI3(Health Utilities Index Mark3)Z &M L7c. i, ZBEMEAME ERHH A
Health Related Quality of Life HRQL

- ffiiZ DALYs Disability Adjusted Life-Years & W5 #E&R3H 5.
=YLL (Years of Life Lost k& mH4) X YLD(Years Lived with Disability &5 % %
THAZLHEH) L LTERIND.
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s X AE Dl OWEO Y X7 FHIIC E D BAND NIASBROBETH S ) .

TA

QALY (A) = AD T = [ QoL(A)dt

QALY (B) = BO i = [QoL(B)dt

U 27 =QALY(A)—QALY(B) *F

b‘ﬁ QOL /% 0~ 1 O¥F

QALY
1.0
QoL
0.0
a
QOL

~vx o OB RIERICK § D IRE —FIERT — ¥

FE T QALY OHNLITE L 2 D

35

30

25

%

20 1

15

10

60 80 100 120 140 160 180
mg/m?

HUI3

Level B BET JE B Ffatkne &G ELl I
1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
2 0.98 0.95 0.94 0.93 0.95 0.95 0.95 0.96
3 0.89 0.89 0.89 0.86 0.88 0.85 0.92 0.90
4 0.84 0.80 0.81 0.73 0.76 0.64 0.83 0.77
5 0.75 0.74 0.68 0.65 0.65 0.46 0.60 0.55
6 0.61 0.61 na 0.58 0.56 na 0.42 na

ML DA, ORI - hEK - BP ORI - FROFADORE R « T DRGE
LWV O TERZMAEE T, LOEROEBEIZE TED L. Ko7e D T EDRED RN,
WL ONDIRE BT,

=W N =

JiE R D A 4 QOL i
L 1.0
IS R = 0.945

+HEPHORM+TFTROHADEZ  0.779

+ IR DGR

0.721

7-13



fE R B AT

J. v R 272 TaBZFPHTE 50! —(bFWEOREEL ta—~ A7), B #iz
R, AR, 1994 48

[E SRR S & L AR TE TR, (B P E DOV 27 7' X A v b —BUR & A — ), FEERR
1, 1997 &

A.Wallace Hayes, ed., “Principles and Methods of Toxicology”, 4th ed., Taylor & Francis,
2001

Curtis D.Klaassen, ed., "Casrett and Doull's Toxicology, The Basic Science of Poisons”, 6th
ed., McGraw-hill, 2001 (1st ed. 1975)

42 (2003)  H17H 5 (2003a) D 6
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8.1

8.2

8.3

8.4
8.4.1
8.4.2
8.4.3

8.5
8.5.1
8.5.2

EPA
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8.1

Pastorok(2002)
(2004)

individual

[

population

community

ecosystem

landscape

EPA(2002a)

(

8-2

)
(2003))

(

)

(

(2003)

7.1)



(2003)

LC50 EC50 NOEC AF

( ) ~PNEC
= ( , CA=1)
) NOEC,MATC - (AF=10)
- PNEC
A/T)
biotic
T
CASM, Risk Index
5%
(PAF5)
( )
Pastorok et al(2002)
Landscape e
Ecosystem
Biological Community
Population
Individual Organism
organ | -
Tissue ; |
cell
Molecule
Pastorok et al(2002)

PNEC

8-3



8.2
(EPA(1998) p.99 )

1)
2)
3) (HQ )
PNEC
PEC PNEC
AFs( Assessment Factor ) (8.4.1)
4)
NOEC 5%
PAF5(Potentially Affected Fraction5)
5)
CASM
8.4.2
EC TGD EUSES
( )
«C )
EPA (TSCA)
specified location in space and time site
problem formulation
8.3
4 5)
( )
PEC/PNEC
PAF5
TBT
2 A C(A>1) AF(=100 -~ PNEC ( ) (2003)

(Co-planer PCB )
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LC50
PNEC
ap  NOEC
5%

— = PAF5

Cl PEC PNEC MOE
PEC v
- - e (N
HO MOE

(HQ MOE)
( )
( )
5%
PAF5
5% (PAF5)
N PNEC
- AF(=10) PNEC
DEHP TTL MOE
Vs NOEC
TBT NOEC MOE=NOEC/EEC
( ) ( )
( )NOEC

vs ( )
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8.4

8.4.1
(
)
AF(Assessment Factor) AF PNEC( )
OECD MPD(Minimum Pre-marketing set of Data )3
EC TGD
EC EUSES
AF
EC TGD v.2(2003) (SSD Species Sensitivity Distributions)
(Chap.3 3.3.1.2)
NOEC
()
8 10 NOECs( 15 )
5%SSD( 5% )
AF(5 ) PNEC
8.4.2
P&G Comprehensive Risk Assessment
(Cowan et al(1995))
«C )
Tier Tierd
C12LAS(Ci2 Linear Alkylbenzene Sulfonate) PEC/PNEC

Tierl PEC/PNEC 1000

2 1.5
3 1 LAS
4 0.3
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AF Assessment Factors (2003) p.8-7
AF
OECD EC ECETOC EPA
Workshop TGD TSCA
(1992) (2003) (1993)
L(E)Cs 1 1000 1000
MPD L(E)Cs 1 100 1000 200 100
NOEC1 ( ) 100
MPD NOEC 2 50 5
MPD 10 10 0
species sensitivity 5 1
1 1
P&G Cowan et al(1995)
Tier AF
AF
Tierl QSAR 1 LCso ECso 1000
Tier2 LCso ECso 100
Tier3 Tier2 NOEC 10
Tier4 NOEC 1 3
Tier C12LAS SDS Sodium dodecyl sulfate
AF PNEC
Tierl logKow LC50 6.3 1000 6.3 ug/L
SDS mg/L
Tier2 fathead LC50 3.4 100 34 pg/L
minnow mg/L
Tier3 Tier2 fathead NOEC 1.1 10 110 pg/L
minnow Mg/L
Tier4 NOEC 350 1 350 ug/L
ug/L
Tier PEC PEC/PNEC C12LAS
PEC PEC PEC/PNEC
Tierl - 7 mg/L
R( )=0 IX )0=1 7 mg/L 1000
Tier2 R=0.98 D=3 50 pg/L 1.5
Tier3 R=0.96 D=3 93 ug/L 1
Tier4 100 pg/L 0.3
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8.4.3 EPA

EPA site-specific
¢ )
Problem formulation( )
( )
Planning( )
(
)
EPA (EPA(1999a))
50km
(
(Problem formulation)
(food web) (community)
habitat
NOAEL(=NOEC)
receptor community community
AF
LOAEL(LOEL LOEC) - NOAEL AF =10
NOAEL - NOAEL AF=10
(LC50 LD50) - NOAEL AF =100
EPA TSCA (Concern Level)
AF 8.4.1 AF

(TRV Toxicity Reference Value)

“ESQ E R

8-8

(EEL Estimated Exposure Level)
ESQ(Ecological Screening Quotient) = EEL TRV



EPA EPA(1998)
Problem Formulation
( /
/
Analysis @
Risk Characterization
}
| ' |
EPA (2003) p.8-13
communities
(TL Trophic Level)
TL 1 primary producers TL 2
TL 2
TL 3
TL 4

site
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8.5

8.5.1
1) C )
/ (
( /m2)
«C )
K
2) (Leslie)
A A=
NP
LOEC MATC AF(=10) PNEC
3)
( Tx)
(Nakanishi et al(2003))
(2001) DDT
8.5.2
_ (2004)
> Simpson
( (2004)
NP (p. -91) 36 NOEC LOEC
( )
CASM_SUWA (Naito et al(2003)) 10
15 ( )
(hetero)
al(2002)

8-10

NP )

NOEC

MATC

Pastorok et
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(2004)

N
Nt+1=N{1+ r[l—?‘ﬂ Nt K
Leslie Matrix model (2004)
—
1,2,3,... Nt1 Ni2 Nigs, ...
a a
Po A
Ni+1 L N
mP, mPy mgBy - mu Ry muR
P 0 0 .- 0 0
L=l O P, 0 .- 0 0
0 0 P, - 0 0
0 0 0 Pas 0
NP p. -62
CASM(BIWA)
(NP)
e pm . BAETF
Hi S s b L e o S B .I:_ﬁm R AR
D —
— ——
| | e
| /f-r;;' Ve
AR
Iil -"‘"--.._‘_‘_‘ ..--"""'-r
{7 WAt i P ey |
| |H s
ESsEwHEEs

[FK.4.1 CASM o i
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US EPA(2002a)

Pastorok et al(2002)
Chapter2 entity
Individual
organism Baldeagle
Population:
single species Fish populations /
A=1 -PNEC
Community:
Food-web Aquatic NOEC (
(biotic only) communities )
(
)
Ecosystem: -95%
multispecies Lake
complex CASM_SUWA
(abiotic+biotic)
Landscape
(abiotic+biotic) Habitat
1996 2003 6 7
Peter Calow, ed., “Handbook of Environmental Risk Assessment and Management”, Blackwell Science, 1998

, 2003
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9.1
9.2
9.3

HQ =Hazard Quotient

)
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9.1

HQ(Hazard Quotient)

MOE(Margin Of Exposure)
HQ

UFs

(LLE)
(QOL)

UFs

UFs

9-2

NOAEL

QALY(

)

HQ



Hazard
Quotient
MOE
Margin Of
Exposure

HQ=

PEC PNEC
MOE= NOAEL

LLE
QOL
_ QALY
PEC PNEC

PAF5

MOE (100)

PEC

PEC

RfD

TDI ADI

NOAEL

NOEC

PNEC

NOEC

-PNEC

BT

DEHP
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9.2

MOE
(LLE) (QALY)

HQ(Hazard Quotient)
MOE(Margin Of Exposure)

LLE QALY

10

(CEA)

(CBA)

(1999) p.51
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O A -
/\
o ) |
e J
HSE (1999) p.51
/
\ / 1 100 105
l 0.1 1000 106
NOAEL
10
3pg/ms3
MOE 10 100 NOAEL
PEC/PNEC 0.1 1
HSE /1
10 3
10 4
10 6
0.01 1 INEL
van Leeuwen et 10 8 10 6 /
al(1995) 10 7 10 5/
PEC/PNEC
0.01
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9.3

MOE

OK

QALY

OK
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DEHP /130

MOE >10
10> >1
<1
TBT MOE=NOEC/EEC

EEC
MOE ~ NOAEL

PAF5
_ (AF=10) - PNEC

( )
PAF5

100

VS
QOL QALY

1%

MOE<7.7 1%
2000 MOE 5-15
1
2007 50-100
>
1000
MOE
CASM
10 6 10 5
3.9 .063
> SM
10 4/
2
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2003 3
, 2003
12
US EPA, “Risk Characterization Handbook”, USEPA, Science Policy Council, EPA
100-B-00-002, 2000

9-8



(WTP)

(CBA)

10.1
10.2
10.3
10.4

(CEA)

CEA

CBA

10-1

(CBA)

(CEA)



( )
10.1 - (CEA) - (CBA)
«C )
( (2003)
(2003) (2003) 9-2 - (CBA)
(CEA)
( )
(
)
( ) ( )
( )
WTP(Willingness To Pay

)
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CEA R R C C
LLE
CBA R R C C
C
WTP
(2003)
WTP( )
(
( ) )
(1999)

( )
CVM Contingent Valuation Method

WTP Willingness To Pay WTA Willingness To Accept
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10.2

3500
160 850 2 10
90 1.8
480
WTP WTA
10.3
EU
10.4
MOE

QALY

(2003)
(2000)

57 )

( (2003))

10-4

WTP

(1999)



EU NP

M&U IPPC EQSs VA L&C
M&U Marketing & Use Restriction
IPPC Integrated Pollution Prevention Control
EQSs Environmental Quality Standards/Limit Value
VA Voluntary Agreement
C&L Classification Labeling
DEHP
TBT
( )
/
AE
/
28
11

QOL
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pp.187-214

2003

3
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11.1 Uncertainty Variability
11.2
11.3

(Uncertainty)
(Variability)
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11. Uncertainty Variability
U Uncertainty V Variability
Uncertainty

Variability
U (Uncertainty )
V (Variability )
u Vv
UFs
AF
NOAEL(
[TUF,
PNEC( ) NOEC(
AF
( )
10
1000
Uncertainty Factor Uncertain Factor
Conolly(1999) « )
(2004b) BSE( )
BSE (
BSE ) C )
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(2003)

T~

O O O O O O (@}
O O O
O O O O O (@]
V Variability
UF AF
UF AF
10(TK=4 TD=2.5)
10(TK=3.2 TD=3.2)
LC50 NOEC
LOAEL - NOAEL 10 -
GLP
10
10
( TDI PNEC)

Connoly(1999)

BSE (2004)

2001/9 200273 2004/3
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Morgan(1990)

Morgan(1990)p.56
(experimental)
(Statistical Variation)

(Subjective Judgment) systematic error
(Linguistic Imprecision)
(Variability) \Y/
(Inherent Randomness) (

(Disagreement)
(Approximation)

11.2
Suter et al(2000)(7.2 )

conservatism

Suter et al(2000)(7.3 )
(Uncertainty factors) UFs AFs
95%
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Morgan et al(1990)

Tt J/KW
cap

Index Variable

Net

(Switchover)

parametric

(2003) p.75 10
NOAEL NOAEL UF=10 TDI
NOAEL
(1.5) TK(1.4) TD(2.7)
TK+TD
UF 10 10 o
TK(1.4) TD(2.7) o 2.85 ((LN(1.4)) (LN(2.7)) (LN(2.85))
10 2.85%x X - X=2.2
NOAEL ( )
NOAEL o- NOAEL o-
250 NOAEL 0.5% M 260 n=2.6
M/G - NOAEL G NOAEL-M
NOAEL @] M 0.5
NOAEL M-2.60 M/(G26) 0.0047 0.01
UF=10 TDI M-(2.6+2.2)c M/(G26+22) 5.88><10 10 10
250 1/250=0.0040
0.5
NOAEL 0.0047
TDI=NOAEL/10 5.88>=<10
NOAEL/10 0.0047 5.88><10 7.99%<10 8000
10 NOAEL

NOAEL NOAEL
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11.3

CRM

10

EPA
(EPA(1997h))

(2002) EPA

10

(Risk Characterization)
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EPA

(EPA(1997h))

(2002)

(RFD RfC UR

)

EPA

95% )
vV U
(higher end)
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Cullen, A.C., Frey, H.C “Probabilistic Techniques in Exposure Assessment: A handbook
for dealing with variability and uncertainty in models and inputs”, Plenum, 1999
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CRM
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30



30

PRTR
ADMER 5km
ADMER
METI-LIS
RAMTB SHANEL
Risk ®)Learning
( )
NOAEL
LLE QOL
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( WTP )
( )
( )
( )
critical CRM
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PRTR( )

47k

U—B ||

Risk*Leanni

B

PRTR

METI-LIS
ADMER

RANTB
SHANEL

7

e

NOAEL
CSF
LLE
QoL

=

1

Co—o

D

|| CBA CEA

[

—

1
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