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-B
-A
[1-B
11l E-FAST

PE

EUSES



1-1
2-1
3-1
3-2
3-3
3-4
3-5

EU



HPV

HPV



ACA

AISE

AP
APAG

CESIO

CTFA
E-FAST

EFH

EQC

EU

EUSES

HERA

HPV

Alliance for Chemical Awareness

Chemical Awareness Alliance ACA HPV

http://www.chemicalawareness.org/

Association Internationale de la Savonnerie, de la Détergence et des Produits
d”Entretien
Asia Pacific

European Oleochemicals and Allied Products Group

Comité Européen des Agents de Surface et de Leurs Intermediaries Organiques

Cosmetic, Toiletry, and Fragrance Association

Exposure & Fate Assessment Screening Tool

U.S. EPA’s Exposure Factors Handbook

equilibrium criterion
European Union

European Union System for the Evaluation of Substances

Human & Environmental Risk Assessment project

high production volume OECD

ingredient concentration

Japan Soap and Detergent Association
octanol-water partition coefficient
linear alkylbenzene sulfonate
lowest-observed-adverse-effect level
margin of exposure

North America U.S. and Canada

no-observed-adverse-effect level



NOEC no-observed-effect concentration

OECD Organisation for Economic Co-operation and Development
OPPT Office of Pollution Prevention and Toxics
PBT persistent, bioaccumulative, and toxic
PDM probabilistic dilution model

PE product exposure

PEC predicted environmental concentration
PNEC predicted no-effect concentration

POP persistent organic pollutant

POTW publicly owned treatment works

QSAR quantitative structure activity relationship
SDA The Soap and Detergent Association
SIAR SIDS initial assessment report SIDS

SIC standard industrial classification

SIDS screening information data sets HPV

STP sewage treatment plant

TCC triclocarban

TGD technical guidance document

U.S. EPA U.S. Environmental Protection Agency
WWTP wastewater treatment plant

10



11

HPV

1.2 SDA HPV

SDA HPV
OECD
SIAR

Aliphatic acids
Methyl esters
Amine oxides

Aliphatic alcohols

Fatty acid distillation residues

Alkyl sulfates
Hydrotropes
Glycerides

11

SIDS



SIAR

EPA HPV

http://www.epa.qgov/opptintr/chemrtk/volchall.htm

Assessment Plan

SIAR

HPV

12

300

SIAR

SIAR

SIAR



1.3

Pittinger 2003

Toxic
Release Inventory
ACA Alliance for Chemical Awareness HPV
HPV
Framework for Evaluation of HPV
Chemicals for Potential Ecological Exposure and Risk  ACA 2002 2002 3 10
HPV
1-1  ACA
1. HPV ?

13



HPV

1-1
ACA

HPV/

14



NOAEL

MOE

concentrations

concentration]

OECD

HPV

HPV

8 high-end

HPV

HPV

NOAEL 2

MOE margin of exposure

high-end 3

PEC predicted environmental
PEC

PEC
[PNEC: predicted no-effect

HPV

allowable daily intake reference dose

90

15



2. HPV
2.1
OECD SIDS HPV
4
HPV
ACA risk characterization

16

HPV



2.2

ACA

1. HPV
HPV

HPV

LOAEL

HPV

ACA 2001

HPV

ACA

OECD SIDS

HPV

SIDS

MOE

17

SIDS

SIDS

HPV

NOAEL

SIDS



HPV

worst-case

2.3

MOE /[ PE >

MOE NOAEL/ PExIC

NOAEL/LOAEL

NOAEL

MOE MOE

NOAEL

18
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[PE><IC]

mg
/kg- %
2.4. 2.5
HPV
2.4
%
NGO I-A
I-B
% SDA
CTFA Cosmetic, Toiletry, and Fragrance Association
24.1
2411
1

HPV

2-1

19



NA
A><PR><PT><CF>=<DA /BW

SDA PR 1%

EU
A><PR><PT><CF><DA /BW

PR PDxFD /W ><CA
PD Sw/Tw

NA EU

FQ><CAX><PC>=<FT><CF><TF>=<DA /BW

20

PR
PT
CF
BW
DA

PD
FD

CA
Sw
Tw

FQ
CA
PC
FT
CF
TF
BW
DA

a/

1,000 mg/g
60kg EU 65.4kg NA
100%

%
mg/cm?
mg

kg
kg

cm?
g/cm?
cm
1,000mg/g

60kg EU 65.4kg NA
100%



NA EU

FQ><A><PR><CF>=<DA /BW

21

FQ

PR
CF
DA
BW

a/

1,000mg/g
100%
60kg EU 65.4kg NA
70kg
15kg



NA EU

C’>=<Ta’><Sax<CF /BW

oTC

FQ><A><FI><CF /BW

NA EU
oTC

FI><C /BW

FQ><AX<IR><ED><F>=CF / V><BW

22

c’

Ta’

Sa

CF

BW

FQ

Fl

CF
BW

FQ

ED

CF

BW

Fl

mg/cm?
ml/cm?
cm?/
1cm® /1ml
60kg EU 65.4kg NA

q/
%
1,000 mg/g
60kg EU 65.4kg NA
15kg

g/
mé/hr
hr/
%
1,000mg/g

2md

60kg EU 65.4kg NA



trigger spray cleaner

FQ><A=F /BW

FQ><RPCx<IR><ED><BA /BW

FQ

BW

FQ
RPC

mg/m?

ED
BA
BW

g/
/ =<1 /
%
60kg EU 65.4kg NA

m®/hr
hr/
100%
60kg EU 65.4kg NA

23



24.1.2

I-A

65.4kg
70kg
15kg
HPV
OECD
NA °
EU EPA OECD
EPA
[TGD]
HERA
CTFA
AISE /HERA

24

EPA

EPA 1997

EU

[EFH]

11-B

EU



EPA EFH

EPA 1997
5 CTFA

EFH

I-A [1-B

24.2

SDA 2001
10
amine oxides

residues

hydrotropes

[TCC] triclocarban

CTFA

CTFA
NA EU

aliphatic acids

anioic surfactants

fatty asid distillate

5
CTFA
2000
II-B
I-A II-B
I-A  1I-B
HPV

aliphatic alcohols

fatty-acid distillation

glycerides

[LAS] linear alkylbenzene sulfonate /

alkylbenzene sulfonate

SDA NA EU

25

methyl esters
formulator
AP Asia Pacific

SDA



HPV
2-2 HPV

2-2 HPV A

01 10
15
01 5

01 5
009 5
06 07
01 2
004 9
02 06
05 1
01 05

26



douches 1 2

<0.1
<0.1
12
a HPV A
HPV A
NA EU AP
2.5
SIAR OECD OECD 2003 SIAR
. (toxicokinetic) (metabolism)
(mechanism of action)
. (acute toxicity)
. (repeated dose toxicity)
. (reproduction/development toxicity)
. (genetic toxicity)
[ ]
OECD 2003 NOAEL LOAEL
-SIDS
OECD SIDS
SDA
HPV LDs
2,000 mg/kg OECD
(Harmonaized Integrated Classification System for Human Health and
Environmental Hazards of Chemical Substance and Mixture)® 5
6 5 HPV

27



LDy, 50 mg/kg OECD

1 2
SIDS
SDA HPV
SIDS NOAEL
LOAEL
NOAEL
2-3
HPV SIDS
NOAEL NOAEL
NOAEL
2-3
NOAEL
CAS #1 CAS #2 CAS #3 CAS #4 NOAEL
A- Xia - - -
B- - - - Xag Xic
C- XlC ch X3C X4C
X - NOAEL ABC 1234
- NOAEL
NOAEL
. NOAEL
NOAEL
. NOAEL
LOAEL

28



. NOAEL

NOAEL

European Commission Guidance Document on Dermal Absorption

2002
2-4 HPV A
NOAEL52.6 mg/kg - MOE
NOAEL
LOAEL NOAEL
NOAEL
2-4 HPV A
NOAEL mg/kg/ - A
CAS #1 CAS #2 CAS #3 CAS #4 NOAEL
A- >402 - - -
B- 25° 100 - -
52.6

C- 80 . - -

D- 52.6¢ - - -

a 40 mg/kg -

b LOAEL 100 mg/kg - 25mg/kg -

c 526 NOAEL NOAEL>40 mg/kg - NOAEL 25 mg/kg

LOAEL 100 mg/kg -
2.6
2.3 HPV

29



2.5

2.7

26.1

mg /kg -

PE><IC

HPV

HPV

I1-A
2-2 SDA
2-5

2-5 A

mg  J/kg-

10E-3 5.0E-3
10E-4 5.0E-3
47E-5 23E-4

9.0E-6 9.0E-4

3.0E-6 3.0E-4

9.4E-6 4.7E-4 16E-6 8.2E-5

2.0E-3 1.0E-2

30



41E-3 4.7E-3
25E-3 14E-1
- 3.6E-4 1.8E-2
23E-4 5.1E-2
- 45E-5 22E-3

7.0E-2 14E-1
47E-3 9.3E-2
11E-3 3.2E-3

2.6.1.1 aggregate exposures

HPV

2-6

2-6 A

mg  A/kg-

11E-2 24E-1
7.0E-2 14E-1
- 3.0E-3 15E-2
41E-4 20E-2
23E-4 5.1E-2
- 12E-5 1.2E-3
11E-3 3.2E-3
11E-4 55E-3

31



2.6.1.2

total aggregate exposures
A

80 85%
2-7
2-7
A
mg/kg-
8.59E-02 4.76E-01
815 294
12.8 504
- 35 32
13 0.7
0.5 42
0.3 10.7
0.1 12
- 0.0 0.3
2.6.2

risk characterization

MOE MOE NOAEL/ PEx<IC

32



MOE MOE
26.21
MOE
2.5 2-8
28
MOE MOE MOE
A NOAEL /PE,x<IC, = NOAEL /PE,x<IC,  NOAEL /PE,xIC,
B NOAEL /PEgx<IC,  NOAEL /PEgx<IC, -
C NOAEL  /PE.x<IC, - NOAEL  /PE.x<IC,
2-9 A MOE
2.6.1.1 A
NOAEL 52.6 mg/kg - MOE
29 A
NOAEL 52.6mg/kg -
MOE
730 375
4,782 219
- 17,533 3,506
473818 16,438
128,293 2,630
228,696 1,031
- 478,182 9,564
- 4,383,333 43,833
2.6.2.2 MOE

33



100

10

MOE MOE 1000

NOAEL
a. MOE 1,000 MOE
b. MOE 100 1,000
90 6
C. MOE 100 NOAEL

1,000 MOE
28 90 6
MOE
toxicokinetics and toxicodynamics
90
initial default 10 6
90

MOE 1,000

34

MOE



MOE
170:
— The International
Programm on Chemical Safety’s Environmental Health Criteria 170: Assessing Human Health
Risks of Chemicals: Derivation of Guidance Values for Health-Based Exposure Limits
WHO/IPCS 1994

A MOE
1,000
MOE 1,000
e MOE
. A SIDS
¢ MOE 100 10
10 1994 Kodell Gaylor 1999
2.6.2.3
2.6.1.1
HPV
MOE NOAEL
HPV
explicit assumption (cumulative risk assessment)
MOE
MOE HPV
refinement

35



2.7

NOAEL

7
2-1
NOAEL
2-1 —
PE)
A
HPV MOE)
IC)
SDA/HPV NOAEL
v v
NOAEL A
100 |

MOE)
1000
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27.1

EPA
1992
[ ]
100% MOE
NOAEL
HERA
AES HERA 2003
[ ]
HPV
[ ]
2.7.2 NOAEL
NOAEL HPV -
NOAEL
HPV
NOAEL
NOAEL C6
/ Cl4 C16 C18
NOAEL
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FQPA 1996

2.8

30%

LAS
6pg/kg -
www.heraproject.com
3 1 <2pg/kg -
<4 1 9/kg
www.heraproject.com
MOE
2.9
NOAEL
v
LAS OECD
v
TCC EPA HPV
* v
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Revised March 10, 2002. Alliance for Chemical Awareness.
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3.1

SDA APAG
: European Oleochemicals and Allied Products Group CESIO

. Comité Européen des Agents de Surface et de Leurs Intermediaries

Organiques JSDA : Japan Soap and Detergent Association
HPV
HPV
1
2
HPV
3.8
[E-FAST]
ACA HPV
Framework for Evaluation of HPV Chemicals for Potential Ecological
Exposure and Risk 2002 3 10 HPV
ACA

International Council of Chemical

41



Associations Initiative SDA JSDA APAG CESIO
HPV ACA

www.chemicalawareness.org

ACA
1.
2.
3.
4. 3 PBT
. persistent, bioaccumulative, and toxic
4
ACA HPV
ACA
ACA PBT PBT

PBT

WWTP: wastewater treatment plant

PBT POP
http://www.pops.int/ http://www.ec.gc.ca/CEPAReqistry
EPA PBT http://www.epa.gov.tri/lawsandregs/pbt/pbtrule.htm#rule

http://www.env.qgo.jp/en/topic/pops/

42



URL
http://www.enc.go.jp/en/topics/pops/Appendix/05-LawsPOPs.htm

EU POP 1979 1998
http://www.unece.org/env/Irtap/full%20text/1998.POPs.e.pdf 2004 8
http://europa.eu.int/eur-lex/en/com/pdf/2004/com2004 0537en01.pdf POPs
HPV
HPV
HPV
3.2 tiers
tiered process
tier

HPV

PNEC 3.6

43



PEC effect benchmark PNEC

3.3

HPV

HPV /

OECD v

331

PEC PEC

3.3.2

HPV

1 HPV
HPV

2.4.2 CAS

44



[SIC: Standard Industrial Classification]

EU [Main and Industrial categories]
SIDS

e WWTP

[ ]

[ ]

. /
3.3.3

3-1
SDA
HPV
WWTP
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Notes: Arrows indicais polantial
pnmaty and secanda
mmhr.ﬂm‘i&;
Ml In e el nremedl,

*Thora could bg altemativa
treatment iechnology.

3.34

fate

PEC Q><Cf 1-R / 365>%<WW><POP>=DF
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3.35

PNEC

PEC

CF

365
Ww
POP
DF

mg/L

kg/
kg mg
%
1 1 L/
medium PEC PEC
(safe exposure threshold) PNEC
PEC
PEC PNEC
3.6
PEC
PEC
PEC
PEC PNEC
1
2
3

a7



HPV 3-2

HPV

..........................................................................................................................................

WWTP WWTP |

-
v

[ ——

N /_;ANTP f_l!g!L__W WWTP
| > ' = |
SN—
— \ A4
I | | |
[ ' |
[ ]
[ ]
PEC PNEC

..........................................................................................................................................
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OECD

http://www.oecd.org/document/63/0,2340,en 2649 201185 1908991 1 1 1 1,00.html

EU

http://ecb/jrc.it/php-bin/reframer.php?A= ECB&B=/DOCUMENTS/

EPA

www.epa.gov/opptintr/exposure/

3.3.6

EU

3.3.7

universal

fugacity model

EQC: equilibrium criterion EQC
OPPT
http://www.epa.gov/opptintr/exposure
EQC
Univ.
L 3
Kow

ACA

OPPT: Office of Pollution Prevention and Toxics

www.chemicalawareness.org

fate process

(chemical partioning)

49

Mackay (multimedia)

Mackay 1996

Canadian Environ. Modeling Center of Trent

http://www.trentu.ca/cemc/welcome.html




b EQC

EPIWIN 3.12  http://www.epa.qov/oppt/exposure/docs/episuited.htm

3.3.8

OPPT www.epa.gov/opptintr/exposure/

(Exposure

Assessment Tools and Models)
HPV E-FAST
E-FAST EPA

EPA
E-FAST

E-FAST

E-FAST
E-FAST

50



E-FAST

E-FAST EPA http://www.epa.gov/oppt/exposure/docs/efast.htm
OPPT EPA HPV http://www.epa.gov/chemrtk/
volchall.htm
E-FAST

http://www.epa/gov/opptintr/exposure/docs/efast.htm

E-FAST
validation verification
1" E-FAST
EUSES: European Union System for the
Evaluation of Substances

3.3.9

(the European Chemicals Bureau)
http://ecb/ei.jrc.it

HPV EUSES
(Risk Assessment for New Notified Substances and Existing
Substances) EU TGD
http://ecb.jrc.it/php-bin/reframer.php?A=ECB&B=/ DOCUMENTS/
EUSES EUSES cleaning/washing agents
EUSES
EUSES local
regional
EU

51



TGD EUSES

EUSES Jager 1995 EUSES 1.0
verification /validation
EU
HERA www.heraproject.com HERA
EUSES
HERA EUSES
Fox 2002
3.3.10
OECD
PEC PEC
PNEC
Yoshimura 2001 JSDA
HPLC/
analytical chemical measurement
JSDA JSDA http://www.jsda.org/etop.html
HPV
Yamamoto 1997
grey water®
8 grey water 50
80%
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3.3.11

OECD
www.oecd.org/document/63/0,2340,en_2649 34373 1908991 1 1 1 1,00.html
OECD OECD Activities on Environmental Exposure
Assessment
HPV
1.0 1997 3 EPS/2/CC/3E

(Environmental Assessmentof Priority Substances Under the Canadian Environmental Protection
Act, Guidance Manual, Ver.1.0-March 1997, Environmental Protection Series Report
EPS/2/CC/3E) (Chemical Evaluation Div.
Commercial Chem. Evaluation Branch)

CCED 2001  (Priority Substances List Assessment Report for

Nonylphenol and its Ethoxylates (CCED 2001) 2001 4

3.3.12

OECD 2000 HPV

3.4 EU PEC
EQC EU

53



34.1

EPA 3-3
3-3
sic
~—
[sTP WWTP | | E-rasT | [sTP WWTP |
] 1
L — | > |
r—
WWTP E-FAST
™ WWTP
}‘ 11 q
N—
— A A 4
o N
2 Tier 2
E-FAST EPA BASIN
| |
PEC PNEC
34.11
1— EPA E-FAST
(Models for Screening
Level Exposure Assessment) (Down Drain module)
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CAS

EPI Suite™ BCFWIN
EPI Suite™ v3.11 EPA

http://www.epa.gov/oppt/exposure/docs/episuitedl.htm

. —STP http://www.trentu.ca/cemc/models/\VVBSTP.html
STP EPIWIN
STP
BIODEG
"
E-FAST 50
10 10 90%
PNEC
2
2— 2
. _ 9
WWTP
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E-FAST

PNEC 3
3— 3
[ ]
EPA BASIN’s http://www.epa.gov/OST/BASINS/
ROUT Wang  in press
e WWTP WWTP
[ ]
STP
3.4.1.2
1—SIC
EPA  E-FAST

General Population and Ecological Exposure from Industrial Releases)
PMD SIC (average probavbilistic dilution
model (PDM) analysis (SCI Code)) SIC (select SCI Code)
(General Release Info)

(Release activities
complete)

(Caluculate, Save and Display results)

e SIC —E-FAST SCI

56



. —SIC

E-FAST PDM SIC SIC
50
2
2— PDM
HPV
EPA (US EPA’s Office of Wastewater)

Compliance System

Elimination System

works kg/

57

HPV

Permit

National Pollutant Discharge

POTW: publicly owned treatment



50
3—
3.4.2
EU
EU
HERA
3-4

E-FAST
10

58

PDM

EU

EUSES



...........................................................................................................................................

—
A\ A 4
| | | E-rasT |
| = >
— |
—
E-FAST
~ WWTP
CAS
/
7010
ﬁ 11 q
N—
— A A 4
(92]
E-FAST
< H >
<
PEC PNEC
7Q10 10 7
34.21
1— EUSES HPV
EUSES 1
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. g/mol

° Pa

. g/m?

(pass/fail “ready” biodegradation test)

EUSES (total down-the-drain volume)
(environmental emmision rate) /
EUSES
HERA www.heraproject.com
Fox 2002
EUSES

. PEC  ng/m?
. PEC  pg/L
. PEC Ig/Kkg
. PEC  mg/kg

2
2— 2
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EUSES

e GREAT-ER http://www.great-er.org/pages/home.cfm

(tricking filter) (oxidation ditch)

biological contractor)

3
3.4.2.2
1— EUSES
HPV
1
. —EUSES
EUSES
EU
. —EUSES
/

61

EUSES

(roatating



- g/mol

- Pa
- g/m?

(pass/fail “ready” biodegradation test)

EUSES

e PEC ng/m?
e PEC pg/L
e PEC I-19/Kkg
e PEC mg/kg
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HPV

HPV

o ka/ — POTW

o — 365

o — flood condition

POTW
EUSES
3

3— 3

3.4.3
(Natinal Institute for Environmental Studies, Japan) Virtual World

Project NIES 2003

http://www.nies.go.jp/edc/index-e.html

(National
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Institute for Advanced Industrial Science and Technology, Research Center for Chemical Risk
Management) PRTR http://www.env.go.jp/en/topic/prtr.html
CRM/AIST 2003

http://www.riskcenter.jp/RAMTB/

1—1992 POTW Yamamoto
1997
. mg/ -
. grey water L/ -
o L/
. 0
o grey water
[ ]
PEC  pg/L
2
2— 2
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3.5

HPV
E-FAST
EUSES
SDA HPV OECD /
OECD use/exposure pilot project
ACA
ACA 2002
3.6
QSAR ¥ EPA/1999 a HPV
OECD/2003 EPA/1999 b
PNEC OECD HPV PNEC
PNEC OECD 2003
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acute exposure — 24 —

24 96
aggregate exposure 1
AISE Association Internationale de la Savonnerie de la Détergence et des
Produits d’Entretien
ACA: Alliance for Chemical Awareness
HPV
ADI: allowable daily intake

APAG

assessment factor

1 1000

CESIO

Comité Européen des Agents de Surface et de Leurs Intermediaries Organiques
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CAS

chronic effect

chronic exposure

- concentration-response

- dose-response

ECy
LCy X
NOEC

exposure

exposure assessment

exposure concentration

exposure pathway

exposure route
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exposure senario

FD: fabric density

1
10 mg/cm?
1 mg/cm?
20 30 mg/cm? SDA 2003
HERA Human & Environmental Risk Assessment
high-end 90
high-end exposure (dose) estimate
90
HPV: high production volume 1000
1000 HPV OECD HPV 1000
ICCA International Council of Chemical Association
JSDA Japan Soap and Detergent Association
KOW
LCx X

LOAEL: lowest-observed-adverse-effect level

LOEC: lowest-observed-effect concentration
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MOE: margin of exposure ~ NOAEL

mesocosm/microcosm

NOAEL: no-observed-adverse-effect level

NOAEL: no-observed-effect level

OECD Organization for Economic Co-operation and Development

PD: percent deposition

PD

PR: percent retained
PR

PR

PR

PT: percent transferred
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PNEC: predicted no-effect concentration

PE: product exposure mg /kg -

QSAR: guantitative structure activity relationship

R product retained on skin

PR mg /cm?

reasonable worst case

RfD: reference dose

SIDS: Screening Information Data Set

SDA The Soap and Detergent Association

SIAR SIDS Initial Assessment Report  SIDS

SIC Standard Industrial Classification Code

threshold dose
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TF: time scaling factor

TDI: tolerable daily intake
mg /kg

worst case
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