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SUMMARY

L. Project Title

Study of Integrated Pollution Control for Risk Assessment and Management

System on Endocrine Disruptors

[I. Purpose

Risk assessment methodology is a basic technique for quantitating the risks of
pollutants to the human and for the systematic promotion of environmental
hazardous pollutants management based on the estimated risk level. The risk
assessment methodology was structured by many organization(government,
academy, international agency et al) and even in Korea, risk assessment are
conducted on pollutants, which exist in environmental medium. Currently, the
new issues proposed in risk assessment methodology: 1) consideration of toxicity
mechanism, 2) integration of exposure dose of different groups with different
level of exposures, 3) multi-media/multi-pathway exposure, 4) change in
exposure dose according to the exposure duration, 5) accumulative exposure
dose calculation, 6) consideration regarding diverse sensitivity of population as a
receptor. The new methodologies for execution of risk assessment are
continuously being developed for settling these problems.

The risk characterization to endocrine disruptors may prove to be one of the
greatest challenges that the risk assessment/regulatory community has ever
faced. The endocrine system is actually many systems, having complex
interactions and inter dependencies.

Currently, researches about endocrine disruptors are in the initial stage of
exposure assessment, which monitors about the environmental distribution level
of endocrine disruptors and dose-response assessment, which set up a toxicity

endpoint of endocrine disruptors considering mechanism of toxicity.

The one of purposes of this study was to identify EDCs for development of

risk assessment and management system on endocrine disrupting chemicals. Also
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the one of purpose was to structure a database, which unifies all information,
which could be utilized in risk assessment by collecting the toxicity value(cancer
potency, reference dose, benchmark dose et al), which had been researched and
reported for the dose-response assessment, toxicity of each chemicals, and
information about environmental fate. Also for the exposure assessment of
endocrine disruptors, we tried to propose a standard method for analysis on
endocrine disruptors, to construct the monitoring within each environmental
medium and to structure environmental fate model within the environment in
which the transport/transformation of endocrine disruptors existing in each

environmental medium could be understood and estimated.

And based on stage one, in the future study of stage two, the purpose is to
complete the environmental fate model structured in stage one, to estimate the
level of environmental endocrine disruptors through monitoring, and to calculate
the exposure dose to human based on the level of environmental residue of
endocrine disruptors monitored. Also by setting the dose-response assessment
methodology of endocrine disruptors and by computing the health risk level
based on all of information above, the aim of this research is to propose rational

and scientific management goals.

Along with the risk assessment, the purpose is to verify risk perception to be
considered in risk management, and to develop risk management methodologies
such as cost-benefit analysis. Also, the purpose is to construct Endocrine
Disruptors Risk Management System (EDMS) which is integrated analytical

system and risk assessment/management system on EDCs.

III. Method and Results

1. Construction of database for risk assessment of endocrine disruptor

Subjected chemical is 67 endocrine disruptors proposed World Wildlife Fund
(WWF) and input data is searched from research report of
governmental/international agency, articles in scientific journals and database
based on health information or toxicological information produced by
USEPA/USFDA/USDA such as IRIS, HSDB, CCRIS, ChemlIDplus, GeneTox.

Database system developed by visual basic.



Presentation data of WWF, EPA of US.A, CDC, Ministry of Environment in
Japan and Korea, and Korea Food and Drug Administration along with foreign
database relevant to risk and toxic information about endocrine disrupting
substances, monitoring data, current status of restriction, utilization, production
and exportation situation of domestic hazardous chemical compounds were
collected. And for more effective data utilization, a database appropriate for the
risk assessment of endocrine disrupting substances and management data
utilization purpose was designed and constructed. The subjected substances were
67 substances selected by WWF from the initial research plan and addition to
those, the substances selected from WWF were included thus subjects for the
reconstruction of this database were 140 types of endocrine disrupting
substances. The research range was expanded and conducted by reconstructing
the database.

Collection, selection, and processing procedure of the information relevant to
risk included in this database system is a procedure corresponding to the danger
verification stage from risk assessment procedure. It was selected according to
the information selection policy upon the danger verification, and it is an area
of qualitative risk assessment stage. Risk assessment could depend on the
selection of suitable information thus construction of such information database
is an optional procedure of information apart from simple collection of
information.

The results of this research were produced into CD-ROM and registered as a
program.

2. Selection of subject chemicals for monitoring

As a result of investigating about the current domestic monitoring status on
the subjects of endocrine disrupting chemicals proposed by WWEF, it was proven
that the polycholorinated biphenyls (PCBs from hereon) remain highly in
environmental media despite of the fact that it is hazardous chemical prohibited
in Korea and due to a high persistency and accumulation. As a hazardous
chemical, which is also a center of attention with dioxin among many substances
known to be endocrine disrupting substance, PCBs is a chemicals in which risk
assessment is conducted on the subjects of diverse environmental medium. Each
congeners possess different physical and chemical features, show different
biological effect, and represents the distribution within the environmental

medium, diversely. And according to this fact, risk assessment about complex

_xi_



substances is performed by utilizing the toxic equivalency factor. However, the
currently proposed toxic equivalency factors are based on the carcinogenic effect
of 24,78 TCDD, and the necessity of study based on the risk assessment
methodology for non-analogous compounds to dioxin and risk assessment
methodology for non-carcinogenic effect are proposed. Particularly, the necessity
of study on the risk assessment methodology for endocrine effect are being
emphasized. This study mainly proposes risk assessment methodology for
non-carcinogenic effect based on endocrine effect as toxicity endpoint. Therefore,

We determine PCBs as subjective chemicals for estimating health risk on EDCs.

3. Identification of environmental fate mechanism and metabolism in

human body

On endocrine disrupting chemicals listed by WWF, environmental fate
according to physical and chemical features of each chemical and distribution
features in environmental medium were identified.

Endocrine disrupting chemicals, which has been identified presently, do not
show endocrine disrupting effects by possessing common physical and chemical
characteristics, and furthermore, the current environmental fate was proven to be
diverse according to the characteristics of each chemicals. By recording the
results of this research into the risk assessment information database constructed

in the first year, it's effectiveness was increased.
4. Setup of analytical method for endocrine disruptors

This study tried to establish a standard method for analysis on 67 endocrine
disrupting substances selected by WWF. Our standard method had secured the
credibility and accuracy. Currently, the EPA method (a method established by
EPA, Ministry of Environment of U.S.A) and the method established by
Department of Health and Human Services of Japan are the certified standard
analysis methods relevant to the subjects of research substances. It is known that
EPA of US.A to have selected 73 types of endocrine disrupting substances and
the Department of Health and Human Services of Japan to have selected total of
142 substances to perform restriction and management on those substances.
WWF added and selected total of 125 substances in 1998 from 67 types of
endocrine disrupting substances. However, Ministry of Environment of Korea

tried to focus on establishing an analysis method on 67 types of substances.
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The summary of Measurement Analysis Method Manual for Endocrine
Disrupting Substance had introduced and compared experiment methods certified
from EPA of USA and Department of Health and Human Services of Japan.
Also, based on the information collected through relevant international organs
and many research cases, our study group had introduced a standard analytical
method developed. Since endocrine disrupting chemicals could disturb the
endocrine with minimum dose, we tried to develop an analysis method that can
secure low detection limit, effectiveness and credibility. Furthermore, by
considering the newest trend of analysis on EDCs, we have established a
manual about standard method proposed. Our study result will be the
foundation of environmental monitoring for exposure assessment and risk
assessment on endocrine disrupting chemicals, and will be a basic study for

development of risk assessment/management system.

5. Development of multi-pathway exposure model and multi-media

transport/transformation model for human exposure assessment on EDCs

In terms of the risk assessment, qualitative and quantitative informations are
needed to estimate the exposures of environmental pollutants, which may be
potentiality of risks, and those are the information about the changes caused by
the chemical transportation among environmental media and transformation in
environmental media by duration.

The various fate mechanism of chemical is possible for estimation of chemical
concentration in environmental media. Since there are limitations in measuring
the change of chemical concentration within all medium according to the time
period, estimating method through modeling are developed.

In this study, we developed environmental fate model using concept of
fugacity model. Fugacity Model explain tendency of escape according to
composition of environmental media(solid, liquid, and gas) within each medium,
water solubility, carbon-absorption coefficient, vapor pressure, and other physical
and chemical characters, and that the chemicals transport/transform according to
the fugacity of the chemicals.

Based on the concept of Fugacity model, environmental fate model was
constructed by utilizing the STELLA®, a software developed for the Dynamic
modeling. Chemical concentration in each medium explain change of

input/output doses in environmental media by transport/transformation.
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We have constructed a model that can estimate the concentration within the

media through the estimation of chemical fate.

IV. Further plan

Construction of a database that can provide inclusive information and data
about endocrine disrupting chemicals could be utilized in data collection or
assessment of risk or decision making process. And if execution of similar study
in the future, it could carry out the role of basic data thus an economic profit
of reduction in time, expenses and research man power could be driven. Each
information driven from each stages of risk assessments could become important
resources, which could be utilized throughout long periods of time in each
departments of the government, academy, and industries in relevance to

management of hazardous chemicals.
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Group WWE(67) WWEF(126)
Pesticides | Herbicides | 2,4,5-T 2,4-D 2,45-T 2,4-D
Alachlor Amitrole Acetochlor Alachlor
Atrazine Metribuzin Amitrole Atrazine
Nitrofen Bromacil Bromoxynil
Cyanazine DCPA
Ethiozin
Glufosinate-ammonium
Ioxynil Linuron
Metribuzin Molinate
Nitrofen Oryzalin
Oxyacetamide (FOE 5043)
Paraquat Pendimethalin
Picloram Prodiamine
Pronamide Simazine
Terbutryn Thiazopyr
Triclorobenzene
Pesticides | Fungicides | Benomyl Benomyl Etridiazole
Hexachlorobenzene Fenarimol Fenbuconazole
Mancozeb Hexachlorobenzene
Maneb Metiram Mancozeb Maneb
Tributyltin oxide Metiram Nabam
Trifluralin Vinclozolin | Pentachloronitrobenzene
Zineb Triadimefon Tributyltin
Trifluralin Vinclozolin
Zineb




E 1-3-1. A&

Group WWE(67) WWE(126)
Pesticides | Insecticides |Aldicarb Carbaryl Aldicarb Aldrin

Chlordane DBCP Bifenthrin Carbaryl

DDT Dicofol Carbofuran Chlordane

Dieldrin Endosulfan | Chlordecone Chlorfentezine

Fenvalerate Heptachlor |DBCP

Lindane Malathion DDT and Metabolites

Methomyl Mirex Deltamethrin Dicofol

Oxychlordane Dieldrin Dimethoate

Synthetic pyrethroids Dinitrophenol

Toxaphene Endosulfan (a and B)

Transnonachlor Endrin Ethofenprox

Ziram Fenitrothion Fenvalerate
Fipronil
Heptachlor and H-epoxide
I-cyhalothrin
Lindane(r-HCH)
Malathion Methomyl
Methoxychlor ~ Mirex
Oxychlordane
Parathion (methylparathion)
Photomirex Pyrethrins
Ronnel (fenchlorfos)
bata-HCH
Synthetic pyrethroids
Toxaphene Transnonachlor
Ziram

Esfenvalerate

Ethylparathion

h-Epoxide,

Others Kelthane

Kepone

beta-HCH

Cypermethrin

Permethrin
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Groups WWE(67) WWE(126)
Benzo(a)pyrene *Metals
Industrial | Butyl benzyl phthalate (BBP) 2 to 4-OH 2’5" dichlorobiphenyl
Chemicals & | Bisphenol A 2,2.3,3,6,6' hexachlorobiphenyl
Contaminants | Cadmium 2,3,4 trichlorobiphenyl
Di-ethylhexyl phthalate (DEHP) |3-OH 2,3 4,5 tetrachlorobiphenyl
Di-n-butyl phthalate (DBP) 4-OH 23,45 tetrachlorobiphenyl
Di-hexylphthalate (DHP) 4-OH trichlorobiphenyls (2,2',5;2',4,6")
Diethyl phthalate (DEP) 4-OH-alkylphenol
Dicyclohexyl phthalate (DCHP) |4-OH-biphenyl
Di-n-pentyl phthalate (DPP) Aluminum*
Di-propyl phthalate (DprP) Benzopyrene
Dioxins/furans Benzylbutylphthalate
Lead Bisphenol-A
Mercury Cadmium*
Penta-Nonyl Phenols Carbon disulfide
PBBs Diethylhexylphthalate (DEHP)
PCBs Diisobutylphthalate
Styrene dimers and trimers Dinhexylphthalate (DnHP)
Pentachlorophenol Di-n-octylphthalate (DnOP)
Octachlorostyrene DiOHbenzoicacids (DHBA)
2,3,7,8-TCDD
Furans
Hydroxy (hydro)-quinones
Lead*
Mercury*
Methylcolanthrene (MCA)
Penta- to nonylphenols
Pentabromodiphenyl ether
Phenol
Phthalates
Piperonyl butoxide
Polybrominated biphenyls (PBBs)
Polychlorinated biphenyls (PCBs)
Polychlorinated diphenyl ether
Radioactive iodine
Resorcinol
Styrenes
T-butylhydroxyanisole (BHA)
Tetrachloro-benzyltoluenes
Thiocyanate
Vinyl acetate
Benzophenone
2 A-dichlorophenol
Suspected | 4-Nitrotoluene
Diethylhexyl adipate
N-butyl benzene




E 132 $2ue 87450 yRuA Fojga

v H E 2 ™ (CAS No.) / £ =
2,4-t} & 2 2 ¥ = (24-Dichlorophenol,120-83-2) AdsE7HA4
) ¥) 1] (DBP,84-74-2) T} A
t] A) o o] | 3 (DCHP,84-61-7) 7} A=A
t] o) o] 2 ) (DHP,84-75-3) 7haA
t] o] ¥ § A o} t] = A(Diethylhexyladipate,103-23-1) 7} A
t] o] ol o] # 1] (DEHP,117-81-7) A
t] o] 1] (DEP,84-66-2) 7} A
g4 | 99 Qg (DprP,131-16-8) 7}
3824 | 9 5(DPP,131-18-0) 7} A)
(18%) ] 2 5 +=(Benzophenone,119-61-9) o EFFAHLEE
1] v) ) (BBP,85-68-7) T} A
vl 2 H & A(Bisphenol A,80-05-7) 7h A
2E] ¥ (styrene dimer, trimer) ZaAEAzYE
&2 (C=5~9)# & (pent ~ nonylphenol) ARELA 98
€] 8] E] 2 (TBTO,56-35-9) B A
o) ¥) &) (PBBs,59536-65-1) el
] A1 8] (PCBs,1336-36-3) < o 7
4-1 E 2 £ % <l (4-Nitrotoluene,99-99-0) FA = 7HA)
1] E 2 # (Nitrofen,1836-75-5) A2 A
2,4,-t)(2,4-D,94-75-7) A 2 A
T} o] €} (DDT,50-29-3) 22 )
U} 8] A] 7] (DBCP,96-12-8) 2F M %)
] o = & (Dieldrin,60-57-1) A
T} 2 E (Dicofol,115-32-2) A2
& t(Lindane,58-89-9) &% Al
©}y] B (Maneb,12427-38-2) A
g+ 3 %] (Mancozeb,8018-01-7) A
=2} E]-& (Malathion,121-75-5) 4FA
o] 2 2 (Methomyl,16752-77-5) A2
o £ A)2 2 2 (Methoxychlor,72-43-5) A5 A
wopg | M1E28 3 (Metribuzin 21087-64-9) A & A
° 7T | H ) ¥ (Metiram,9006-42-2) A
o] & 2 (Mirex,2385-85-5) A4ZA
n-322 9 4 (n-Butylbenzene,104-51-8) T4 F A
) = ¥ (Benomyl,17804-35-2) AT A
Hl1& 2 £ ¥ (Vinclozolin,50471-44-8) A A
A} o] H ] £ & (Cypermethrin,52315-07-8) AFZ A
o} u] E 2 (Amitrole,61-82-5) A A
o} E 2} 7 (Atrazine,1912-24-9) A) 2 A)
<+ t) 7H(Aldicarb,116-06-3) A4 %A
ot e}-2 2 & (Alachlor,159725-60-8) A Z A
of] 2 3 ¢+ 2] g o] E (Esfenvalerate,66230-04-4) A2 A
of] 0] £ A] B] (HCB,118-74-1) AT A
B -ol o] H A ol o] H( f -HCH,319-85-7) 23 A
o & s} 2} ] & (Ethylparathion,56-38-2)




E 132 A%

B =2 =] ™ (CAS No.) £ =
9l £ < W(Endosulfan,115-29-7) &5 A
2] B (Zineb,12122-67-7) A A
2| &(Ziram,137-30-4) A A
7}u} 2 (Cabaryl,63-25-2) 45 A
# & (Kepone,143-50-0) el
& 2 2 ¢ (Chlordan,57-74-9) 25 A
wors 2,4,5-€)(2,4,5-T,93-76-5) A 2 A
£ A}l (Toxaphene,8001-35-2) A
E A A%1}Z & 2 (Transnonachlor,39765-80-5) A
E 2] & F ¢ Y(Trifluralin,1582-09-8) Az A
9 v E ¥ (Permethrin,52645-53-1) 25 A
# k2] §) o] E (Fenvalerate,51630-58-1) A5 A
3] A] 7 (PCP,87-86-5) AT A EA
%) e} & & = (Heptachlor,76-44-8) Ca
tltt]/ttlo|(DDT metabolites) HAME
bz |[SAFE2G(Oxychlordane,27304-13-8) AL
TE®  |"e228 o Z ) =(Heptachlor epoxide,1024-57-5) A
) ;}(D £-e}Z 2 & 2 €} A (Octachlorostyrene,29082-74-4) FAHE
= |t}o]S 21/ & (Dioxins/Furan) AHE
Hll Z(a) 3] 3 (Benzo(a)pyrene,50-32-8) H o YYE
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¥ 1-33. v]% EPAY Uj2ul4 |24 2=

E A 9(CAS No)

=
I

e

RN

= =
= o

uny
w

[egeT gy
g o

NN NNDNDDD
GRORPRESBRRNERGRERNRE

ey
N

—
e

puarguyeny
o ®

. Tributyltin chloride*(56-35-9)
. Triphenyltin acetate(900-95-8)
. Triphenyltin hydroxide(76-87-9)

2-Acetylaminofluorene(53-96-3)

. Acenaphtene(83-32-9)

Anthracene(120-12-7)

. Benzo(a)anthracene(56-55-3)

. Benzo(a)pyrene*(50-32-8)

. Benzo(b)fluoranthene(205-99-2)
. Benzo(k)fluoranthene(207-08-9)
. Bisphenol-A(80-05-7)

Buthyl benzyl phthalate*(85-68-7)

. Buthylated hydroxyanisole(BHA, 25013-16-5)

Buthylated hydroxytoluene(128-37-0)

. Chrysene(218-01-9)
. Dibuthyl phthalate(84-74-2)
. Indeno(1,2,3-cd)pyrene(193-39-5)

p-Nonylphenol*(25154-52-3)
PCBs*(1336-36-3)

. Pentachlorophenol*(87-86-5)
. Phenanthrene(85-01-8)

. Pyrene(129-00-0)

. Dimethyl mercury(593-74-8)
. Chlorothalonil(897-45-6)

. Pentachloronitrobenzene*(82-68-8)
. Alachlor(15972-60-8)

. Atrazine*(1912-24-9)

. 24-D(94-75-7)

. Metolachlor(51218-45-2)

. Simazine(122-34-9)

. Trifluralin(1582-09-8)

. Aldrin(309-00-2)

. Allethrin(584-79-2)

. Alpha-BHC(319-84-6)

. Beta-BHC(319-85-7)

1 2 A (biocide)
”

"

RIS E

n
FRHoz ALES
A A
"
Az A
n
"

n
"

n
AFA
"

n

n
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¥ 1-33. A%

¥ A (CAS No)

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

Chlordane*(57-74-9)
Chlorpyrifos*(2921-88-2)
Cyhexantin(13121-70-5)

Dieldrin(60-57-1)

Endosulfan*(115-29-7)

Endrin*(72-20-8)

Heptachlor(76-44-8)
Lindane(gamma-BHC)*(58-89-9)
Oxychlordane(27304-13-8)
p,p’-DDD(72-5-8)

p.p’-DDE*(72-55-9)

p,p’-DDT*(50-29-3)
Permethrin(52645-53-1)
trans-Nonachlor(39765-80-5)
Vinclozolin(50471-44-8)
Arsenic*(7440-38-2)
Cadmium*(7440-43-9)
Copper*(7440-50-8)

Lead*(7439-92-1)

Manganese*(7439-96-5)
Mercury*(7439-97-6)

Tin*(7440-31-5)
3,3,4,4,5,5-Hexachloro-biphenyl*(26601-64-9)
3,3,44,5-Pentachloro-biphenyl*(25429-29-2)
3,3 4,4-Tetrachloro-biphenyl*(32598-13-3)

n

"

n

n

"

"

"

ajl
by

* EPA NERL Endocrine Disruptor Expose Teamo] H7}AIg%¢ &3
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E 134 98 FH4Y YEuA ZgEd 25

7} A A

butylbenzyl phthalate(BBP)
di-n-butyl phthalate(DBP)
dicyclohexylphthalate(DCHP)

diethylhexyl adipate(DEHA)
di-n-hexyl phthalate(DHP)
di-n-pentyl phthalate(DPP)

diethyl phthalate(DEP)
di(2-ethylhexyl) phthalate

di-n-propyl phthalate(DprP)

E4249 48 354

alkylphenol ethoxylates 4-propylphenol

nonylphenol ethoxylates 4-sec-butylphenol

octylphenol ethoxylates 4-n-butylphenol

bisphenol A 2-t-butylphenol
alkylphenol 3-t-butylphenol
2-octylphenol 4-t-pentylphenol
4-nonylphenol 4-t-octylphenol

octylphenol styrene dimers and trimers

p-octylphenol

98 3ED 2 8752924

alkylphenol ethoxylates hexachlorobenzene

PCBs/ Aroclor tributyltin compound
benzophenone para-nitrotoluene
benzo(a)pyrene nonylphenol
6-bromonaphtol-2 octachlorostyrene
chlorobenzenes PBB

chlorophenate pentachlorophenol

TCDF, PCDF, furan
TCDD, PCDD, dioxin
tributyltin oxide

dibromoacetic acid
2,4-dichlorophenol
4,4’-dihydroxybiphenyl
4-dodecylphenol

= 0 X
S o 5

cadmium, mercury, lead

A d2EZR

centchroman hexestrol

estradiol 2-hydroxyestradiol
ethynylestradiol tamoxifen
DES(diethylstylbestrol) raloxifene

AFE A7MA

BHA (butylated hydroxyanisole), enterolactone,

equol

qEQ 32¢ GNEd

phytoestrogens daidzein
coumestrol biochanin A
formononetin genistein

- 13 -




X 1-34. A%

E

% ®

alachlor(Lasso) (A& A))

aldicarb (&4 ZA))

aldrin (&%)

amitrole (A% A)})

atrazine (A ZA))

azadirachtin (23 4])

benomyl (&7 A))

carbendazim (&7 A))

carbaryl (&%)

chlordanes (&%)

chlordecon (%% A))
chlorpropham (] %))
clofentezine (A% A)})

cyanazine (A Z#))
cypermethrin (43 A))

dinoseb (#]ZA))

24D (A zA)

DDE (&%)

DDD (&%A))

DDT (&%A)
1,2-dibromo-3-chloropropane (443 A))
dichlorovos (4% )
dicofol(kelthane) (&%)
dieldrin (%))

diflubenzuron (43 A))
endosulfan (&% A))

endrin (&3 A))

esfenvalerate (&3 A))

ethiozin (A %))

ethylene dibromide (27 A])
ethylenebisdithiocarbamate (2 A))
{mancozeb, maneb, metiram, zineb)
ethylene thiourea(ETU) (&7 Al)
fenoxycarb (&%)

fenvalerate (%3 A))
fluazifop-butyl (] 2 A4))
heptachlor (%3A))

heptachlor epoxide (%))

hexaconazole (2 A))
beta-hexachlorocyclohexane (%3%-A])
ioxynil (#] zAl)

iprodione (& A|)

kepone, chlorodecon(%t3-A)
lindane (&% A)

linuron (A ZA))

malathion (43#))

methomyl (234))

methoxychlor (&3 A})

methyl parathion (%))
metribuzin (#] ZA|)

mirex (43 A)

molinate (A 2 A])

nitrofen (# ZA])

oryzalin (] ZA))

oxychlordane (&% A))
oxydemeton-methyl (%% A))
parathion(ethyl phrathion) (4% #))
pendimethalin (] ZA))
pentachloronitrobenzene(PCNB) (& A))
pentachlorophenol (4 A))
permethrin (% A])

phenylphenol (& A))
procymidone (& A))

pronamide (A X A))

pyrimidine carbionol family (%3A)
simazine (| ZA)

synthetic pyrethroids (234A))
24,5-T (A zA)

toxaphene, camphechlor (2% #])
hexachlorobenzene (23 #))
trans-nonachlor (43 #))

tributyltin compound (% A)
trifluralin (&) Z#))

triforine (&7 A)
vinclozoline(dicarboximides) (4 A)

ziram (& A)

_14_




£ 1-3-5. Illinois EPASA AT HEWAZNED 55
7% A 9
DBCP 2,4-D
2,45-T Aldicarb
Aldrin Benzo(a)pyrene
Bisphenol A Cadmium
Carbaryl Chlordane
DDT Di-n-butyl phthalate
Dicofol Dieldrin
EPA A7A Diethyl phthalate Endosulfan
W& H A Endrin eptachlor
&2 Heptachlor epoxide Hexachlorobenzene
(35%) Lead Lindane
Malathion Mercury
Methomyl Methoxychlor
Methyl-parathion Nonyl-phenol
Parathion PCBs
Pentachlorophenol PCDD, dioxin
PCDF, furan Toxaphene
Tributyltin
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H 2 & =Ule 7= &
A 1A WEHAZNEZDSY BTN LaS
1 =97leds

7h wl=

u] o3 E 19969 AE T AR FTHEQPA) ¥ L5 AHSDWA)E 53417
5 EPAd] WEHIAZAERY A4 2 ANFZ2aPL 29U NLESF 31
(1998 89), 1999 8L7}x] AFE S3slm, 20008 8L74x 1 APAFFL B1
EE A3t

t]5 EPASAE 1996 10¥ WEulA FER A4 2 Ag 2339 /e
= A& H?SH AR, 719, NAdA] o2 o|Foz “WEHIAZANED HY
R A AL A LI (EDSTAC) S T4t 86,000F 9] 3IERE ez £4E
1€ 54 ?éﬂre Fzste old wel ER3tE, $AEHE dAdALH, 24
Z2IHE /LSt 1998 89 AMAIEH A1ngS A4St 2" 2112
EDSTAC E7 9] 3EX¢ AP43E Yehd Aol

=

A

N

¥ 2-1-1. Q8 Ay9A A8 4

"“‘plementatlon s

EDSTAC Final Report and Recommendations Completed

Development of EPA’s EDSP Completed

Public comment on EPA’s EDSP February 22, 1999
SABY/SAP2) Peer Review Processes April 1, 1999
HTPS” Demonstration February 1999
HTPS June 2000
EDPSDY June 2000
Priority Setting for Tier 1 Phase November 2000
Tier 1 Standardization and Validation September 2001
5K 1t e N P
Tier 1, Phase 1 TSCA Final Test Rule June 2003

1) SAB: EPA Science Advisory Board, 2) SAP: Scientific Advisory Panel, 3) HTPS: High
Throughput Pre-Screen, 4) EDPSD: Endocrine Disruptor Priority-Setting Database, 5) TSCA:
Toxic Substances Control Act, 6) Food Quality Protection Act
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o] EDSTACS A il 7333 a 2 7]&exE9 Y3 (National
Advisory Council for Environmental policy and Technology, NACEPT) 4F3}el
EDMVS(Endocrine Disruptors Screening program)2 93ty 2z A|@H]
prevalidation ¥ validationg A 335t v} &3, EPAE OECDe} W) &u]A & ol

27 74%e) 2% % harmonizes A3 TEHAZ Uok

22 =5
& ASEA (U= 86,000

xR SN Zers RES T27 E= SX B T TISY [ | (B2 YE=
(L=t 25,000) HWE WOIE(WR 60,000) ol Mue TITZ AWE BAR
N22 SEHOIH | MY A > 10,000 lbs/yr
w/NAMW/1000Da ' (043 15,000)
21217
No Yes
CHFdel AE M
Yes
No
S U M - -
b . Lo ST T SEE ASS
AE, ceym = o m
P TISH W2 PHATSE IO TZT QA
[ Phase | J ( Phase Il ) ( Phase |l j
Tier 1 Screening (T13)
I [
Hold *
G Ol 20 Tier 2 Testng (T2T)
RSN L T
s N ¥
s To}

29 2-1-1. EDSTACS] WEHA Fj84 AT $8 8%
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WE #AAL BEreH, TAY, 44, 799 TL, WRATE 53 TEL
2 199837 FPATE AFSYT, AB viHE AP oiF AP L A
HE MEZF Uk 2 vlF EPAY #7149 FEAAE #Fn Atk BT,
ABEAo] &7 FAHA F=E FAL F de FEHA ZAAEE HEY
FPolgtn gk F AFFHAE WRuAZAED AN 2 A A, A
e 4% v Brpiy AL, FERYS o 4d S4%d AT, A
o tlAE JFAFZA YA B HAE IF A7, A FAH: Ay B

o $4AR(EY)

p

OECD ##2 A 13] OECDWEHAZAE ] e AY 2 Ad4%7e 9
AW ARl BY A% 237 99 2 ANYF ARG FFAY (2T 46
F4)E 19989 39 AHsel FriE A% e 47 L AN AT I
I AgHe) FHol wsl gelsigch OECDAME 984 39 WEulAGAER A
4 2 Wrte 4% ARIFEDTA)] T4 nlF, A2 F9 JLIH Y23
o NPAYY AL L FAH EEHE FA53 Yok

I Fee) AFBFARE L0,

i) @vt=: Danish EPAS]A d2EZA #so] e 87 2d7 4444
7} (Male reproductive health and environmental chemicals with estrogenic effects)
B A 24 (1995)

i) 9= AR 89 uwat Medical Research Council's Institute for
Environment and Health(IEH)7} ‘S 74 AEZA 9] H7} - A3te] A% oA E
of dt G HrA F2H199%5). FBAR, HAR, T - - HFER, 23 - ¢A
4 37 ¥ (Health and Safety Executive), 7%, Medical Research Council, 3}3}&
A¥ 3, 9= Zg2¥ I, European Centre for Ecotoxicology and Toxicology
of Chemicals Water Nature, 1 9] AHURIE @A Eo] 2o 1996 37 JIEZ
Aol et dersiels MHsT BLE AR

iii) 5Y: 19959 £ EPA F#o2 AR, dF, d74, 49 2 FFGA

AFE A%A HJE AAFD ‘BRNN WA g BB BuA 2
(1996).
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o
we AL 5 A
AYFl Uk = LY AASHETAY BUHY, BR2A B V1E ATEY)

B REFRAE F- A7) FAAG] A AAT dFolv, %A 2 72, 7]
d B9 FEFA A% AS5HA AFALL

) Sl ST =4 gtk 1998d 8L EE
1999 14712 A ATAIY 2 FTYHBFAFLF A3 KIST, i‘ﬁiﬂri‘}ﬂ“ﬂ,
Aefgo] Fosty pHSFFT BHAED AFIAF AuizA £ HEFRRFT HEHA

ZlEd EAAFABIRA Fo] AAFHULT, HFH B 19937 BT
Fol dd BURY, SHALAE & AAIFFRAIE S AAE Ao A H 7T
#E d7E A 199249 ZrMAE) FALFEZD g

]

MBI FRAEHAT ol dLdMA AN EAHT A
FEX & Fostn, AHEY qAERS A

o gon ZAZ gduiFed ot HfgFEIre FA
g, ARG dAZ g =E2H7 T & €F A7 I
(7R 4, 7] T GUuAE FHHoE AFse

Jd =29rte AEHZR @th 9re A 19989 69 o|FRE T
AHAEA S d3ste A7 2, YMCAZ#HoZ Zt7) ol g EES 2
EHE Mo, LGaEr|edFdds WEHAZANE gt in
in-vitroA] g FY L 19938 I35

E 212 AR F -7 A FalE

S0 B4% WEuALAEd 8F 24
@7 4u A e 3% A7 ¥ Screening
HENAZAELN e ADADD) A
FU EEAFRED TR 244

ATSA) (199 ~2001)
A 24}

o 0 O O

o WRHAZNEZN T AfEHE 7 A
A2 A (2002 ~2004) o WEulARTA Z dgtzA @ ot
AsHEB7t R ARG & |0 HAWAF IATES ﬂﬂﬂ—’é(ﬂ’_}) ks
o A -y Xde FEYDB) FF
o WHEA T ¢ BAY M-S FJE] AT AM(D)
s
ASTAQ005~2008) | UL g AES) odE BAAA A

732 FgEgue atd o UYEu|AANERAY A A ':” ‘ﬂ'zﬂ vt vt

o WEHAZAEAL FFAAQY oha
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A2 A WEUAGNEAY NP ATES

At 1998d o3 AEXZAL7|9 HIAHEA ZAEd WE YEHAZNEZ
ek 294 S A GAR, AFJIFAHY, TEE 59 &%714 g
AEZIZ 749 WEAZAER dAFAI7 M, FEEAZNFHE

of gk FFHA F-3F7] FAALG FRAA g o] }Eﬂﬂﬂ | =AU ]Ehf}
A wet BRJFANRAL} W FERAL HEF2XA 2 FY §EF WE
HAZNER dF2AL 50 FPHT Qlon, WEHAZAED g AFAA
(HFol Atz dA WEHAZNEDY FE7H-FA7|HAAF, RUEHIET

WU AN EEY FAE BFRAN TholSA SRR LRSS A
of AHT glom, tholgAls WEEFE TBHIE Dol HET Sl
2283 e F g X FAxdol 2HF Au Uk =%, AGHln F
A FAE A AA4E 2 ANEBY PHE] AYHT Qon, B F
9 WEREAZAEA e ANEBAE AAE A4l AFse 2 B
9 =47 gesen A0 gE YRUARNED FHe 9§ 23YPPEE

N
Y % 7 24 BN 54 BE ATS

ofl
R g
-
AN
)
Og(:‘
o [
K
¥
o
&

olm] & 34 A A, A A0
W EAFES JJr—]r?f}‘“ ﬂ%b-iﬁﬂ?)r ‘ﬂ—rfﬂﬁl FAEAY TEHAES T &%

-HHgH 7h Aol o] 2 »l‘:‘r

B3 SARYITE 87 A FIFEANAY SAHATLA OECD 3=
224 OECDY EAAE 7}01—3}‘11 A& A% "o FF3}e, uterotrophic
assay, hershberger assay, 28 day repeated dose toxicity study(28Y WHE-FAE)
€ H7}3} enhanced TF407 ¥ &L 4331 Qoh

Pl= EPAYAME 199613 109 WEWAZNED A $ A9 =29 AT
AE3L7] 3] EDSTACE 7434 86,0005 3HEAS ez 7IEAER
Fot, $HEAE AAsHeH, 2AZzade Mddte 1998d 89 HMAY
HWiE A o|F EDSTACS A= il 7183448 3/ 7eAES
3] (National Advisory Council for Environmental policy and Technology,
NACEPT) 4+slol] EDMVS(Endocrine Disruptors Screening program)< &% 3}
Z} AP el prevalidation @ validationg 33t ik =3, EPA= OECD$}
JRUAZNED AAEY BZ 2 harmonize® AT TFIUZ ATk E,
Qe FARNME 1998 BAEZEALAYL FUst] olo] B2} EwlAZl
29 7% ZFAHSTS AR, WEHAZAERY FHEEUE X
A 2A H A7E FAFoIT = B 5%? FHI7IEAAE W-’?‘Blﬁ]"ohﬂ

20 A ABxA 2 =S HHEAE F3F 312H, OECDA M= 1998 3
2 YRiAgRE A% 2 BhE A9 A% %—(EDTAV} FAHo 0=, Qg

i
rO

ATl



59 S gamije) ARAYS) AL L T4 w2 a‘s 183 gl

Y FA R BeE AY A BEHAE WRUAFAZ A NP A9
A7h FAHT gov, o] H2 WEHARAELe] AL SHoR AR 93
HEANY GR BAEe] AVHT Uk R, FEFAGH BAZA, Ry
o EDCs & Adxez Al me thitg moled wis PCBsSe AMET

o HHH g A&y, IFAL UehE 5 4 249 AWM sde] T
2 3¢ JdeEdge Aotk EAE, AUy WEHAZAEDL serum levels}
serum proteina}o] ZA3}o] thkdle] target cell uptaked] g3Fo] @e}A|A Hol U
B B30l AAEAY 448 5 slon, 23 22 EREY YU =2
e 89 A -35E £ o2 5+ dvke otk AlAE PCBsy thol S
A e T3 YWRHAGEFS dehie @_4 7% =2 endpoint® ojE|
A3 AWk A7 AVET gow, sixgo g HolgHEe A$ UA
o] HHF W) serum $=} AB e B9} 4A wABRE Holth

oleid BFAHEZ st AR FAAA BEHILW AsHAF Y
29 Ago] o3, o2 AF WRuAZNEAY B4 1T AR
HE "ayol YEHm, 2 PHE ALdn Yok

221, AR =EF GE2S 9T 2 FAWAN B FFRFE 5T

rlo

*‘il»i

O A o o

2 gRvA e ANEBUN $AEAE GPed Ao WREAFARD o)
AW WS 2 A oFL nese 4 B BIHRE S BE FHA
shefel 27E 3 glov, A2 WRHAGNELY BANAN SHstS A3t

Selgdlg FHoz @ A7t BEs) WuHD Utk £, & BANA L 5§
Adlxe) 2HAY Sl BE A7 Busn 9t FHNAATAHE B8 5
‘ ]
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A 3 F ATNLSY g % Z

}

=

A1 AE JEAAZNFFEZD FE DB yAA #H 75

1. JEHAZNFHEZDY YA AHRE b o] o] ~(EDMS_DB)2} 7}
-l s

F/HAZ AT G HFEREA ALE A< EDMS(Endocrine Disruptors
Management System)e] 7|ZAE2A WEHAZNFZED] AfAH7IFEHE
g F9EE dolgHel2E FEIHT

2 dolgHol2E iR H Y & gAld] 815 ESE GAEE U B
Zslgen, AAMISTEREIFWWEAN AT 1264F9] EZS tdo=
a1, MAKYFTERIIF(WWE), b= SB3H(EPA), vz FAHALAEH(CDO),
YR 44, $yva §AR, ATIAFAAY T GEARSG} WREHAGRFA
Edo] 3 934 2 SAAREE §9 HolHulols, RUHARR, TAIR,
FU FASTEL AFE - AR - FYEY, FES 58 ATEHFE Fod BE
g F789 18 FREL B 54379 8o Heses WEHAZNF
FEA 4% r 2 BIFY 5L 1yste HolEHuo|AE YA
TE}AY. WFEFL F= ﬂ?‘ﬂ]g o] WWFlA 233 679 EZZ 313
o, ol F7l2 WWFIA ARE B3 IFAAH 14045 WEUAZNFH
EEE e B 31015131] ojAE X H'_rL FozH ATHAE FF - FAFRA-

AZ9sAEte FEAY = dad7ERy 2ag B4 A5 FolI
AR Z A & °§§}—4 7bsAel 2AHY] A% &7t T ARV 2
Ele] FYHE HAHoltk. ol PPFAFQU(Hazard identification), =ZFH7}
(Exposure assessment), & 2123 7H(Dose-response assessment), 93] %= 274 (Risk
characterization).‘l} Y] GAZ o]FojH2Y 3-1-1).

B golgEuolaA 2y T2 9% B ERRY £ J9 4 I

A FE7t SR FPAAA B FAe 9% o8 FRE FH}E AP
Ad gattie & F Jdou, B dHolgHolx A2H A AFee

A AAH 7L Aute] AX L5 £2FH FRolg FIE FRELS 7L
AFANE @AM oln] HFP AEES MHFHoz FEEFFLT, JEA
AL wF EPAA ANstn de AAHH7E A (Guidance for risk

assessment)S 13-

gk
R
i3

) olr oX, o?f, rlo

- 22 -



I=HIXE

il
)

Y el 0
23
o

>
¥ =

DBY-UBYCRE,
20N MOR)

haro 2 s

g =2
o
&

10

U A con o
i

ol o8It sishy 2

——>

HH D1zl

Y 311 ASAEAL 2 Asiadeele) 7]EwE(NRC, 1983)

A-R

2 dolguolAU e HRAZIFEL

gegety 44
( Physico-chemical
Properties )

% 3-1-13 2o

3L WEHAGNEHEDE Holgulo] s 7595

CAS No. / E=zZFHMolecular

/ wAA
(Structure)/ A4} (Appearance) / Z7|%t (Vapor pressure)

weight)

/ S&2-8 Bu]A$(Octanol-Water Partition Coefficient
factor) / M EF =74 (Bioconcentration factor) / &4
(Boiling point) / €13} (Flash point) / =+% (Melting
Point) / 20T A9 4&3x (Solubility in water at
20C) / #d&)/d4 (Henry's Law Constant)

AF4EQ
(Hazard

484 =4
(Hazard Ranking)

IARC, USEPAF 9 EHU&

Identification)
e

=24 (Toxicity)

T 54 (Acute toxicity)

-g+Ad = A (Chronic toxicity)
- Y¥rEX(General toxicity) / A4S 4)(Reproductive
toxicity) & &4 ZAl(Endocrine toxicity) / H71¥A
(Teratogenicity) / &< ol¥d(Mutagenicity) / AF=
Al (Neurotoxicity) / F+HE4 (Genotoxicity) / FUEA

(Carcinogenicity)

A AL
(Metabolism)

AR A
AETF

2 JALE d(Metabolism & Metabolites)
Bk7}+7](Biological half-life)
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E 3-1-1. A%

3=

=&%7t
(Exposure
Assessment)

TERE

}A4F wiE 373 % v & (Release pattem)
(Release pattern) % -EYZ FH|(Fate in soil)

g3 s -F7A1% Eej(Fate in water)
(Environmental Fate) -t} 7)% E)(Fate in atmosphere)

830 AR5E
(Level in Environment)

o) 71(Air) / 4@ (Water) / E%(Soil)
/A A (Sediment) / 4]&E(Food) / =
(Human Breast Milk) / 7]€}(Others)

A =S
(Human Exposure)

- 914 =& 7 2 (Probable routes of Human
exposure)

AW 53513 (Body Burden)

- A YF 7 H ¥ (Average Daily Intake)

Yk R & =& (Exposure to general
population)

-ZAA & (Occupational Exposure)

49 olF/H3 71A
(Environmental Fate
Mechanism)

- A £-8)] (Biodegradation)

-3 ¥ g (Biotransformation)

- 5715 8] (Abiotic degradation)

- B & 2H(Soil adsorption)

-E/E9% 3)dH(Volatilization from Water/Soil)

AEF

Z (Bioconcentration)

SF-3 B}
(Dose-Response
Assessment) o

8 (Cancer potency) &
Dose-Response Data

-2 % & (Experimental Animal)

A8 7] 7}(Experimental duration)

‘-r—%“ 75 A 2 (Exposure route)

29 482 2 d(Mathematical model) ¥

& 24k 2} 8 (Dose- response data)

318 F(Reference Dose) &

NOAEL / LOAEL
-4 4 &% (Experimental Animal)
-2 % 717+ (Experimental duration)

A= o9 Dose-Response Data %4 4 8(Toxicity end point)
(Risk =& 7 & (Exposure route)
Characterization) 2384 A A4 (Uncertainty factor) 3
BAYR 2% A4 (Modifying factor)
- A4 5 &% (Experimental Animal)
-41¥ 7] 7+ (Experimental duration)
Benchmark Dose & - & 4 4 8(Toxicity end point)
Dose-Response Data - & 7] 2 (Exposure route)
‘885 4283 T d(Mathematical model)
2 &% w8 &8 (Dose-response data)
ARADHAR ADI(Acceptable Daily Intake) |-ADI{Acceptable Daily Intake) &
(Regulatory & TDI(Tolerable Daily Intake) | TDI(Tolerable Daily Intake)
Information) Regulatory Information ‘Regulatory Information

- 24 -




b
NV

£ dT7Z2H#ES CD-ROMe 2 Azsla, B HrA2d9 vjrds 43t
oM TFL EZ EstE Adolu SAFRFY ol o] A A/ o
< oy, B glolguol2E AEI 4 dAA Had [y
AN EH7 38 oalE =91, ol tigh ZALZEA 2

ok o
_iw

O

oA THEAYE HolA ZEd AMTE golEH olé—é— dojde f8% dolH
Hlo]2 Alx"lolg}t & £ gt} o]F E Iyl AT FH|A A B HRA
28e B2 F UAEE3Y HHEITHF VEHNIE 7535, 2044 38 &
HAZNERE A Pl Hs}r B2 v xAns FLnA dTh £
olEjlolA CDE REo = HEslgon, E dHolguols a1 a2 YAl
gxAdsld S=34h '

2 WEHAZANFAHED A4 FHE dolguo]lx Y&
dolguolxe] TS ety sgd me) PEAH, 2R NBARR,

$F-HSHARY, FAVPARZ YA 2P 3128 —“& o o] Ef v o] 2= 2}
AZeraz v wEEe e Aot

!ablaf’ﬁajly ?ntaka)
Regulalery Inform:

_25_



a9 3120049 Fo| E dlolgHo]2dE
£d% & CAS No.2 mns}oq AR Av
ojz9] FETH HE FANEL TheH 2ot

WEHAZNEZZ APd EFS,
g 4 I=E dtgeH, & HoleH

S

7F. 18 A4 &1 (Hazard Identification)

dgagATge P adel ha Sude M%} gelste HHolh of

: Ae7h, 283 QAN Lojuke A G T
FRste Hgolth. oo met, W
42 YEie 322 2, 2
oz Yr: BAEAL E4GY

I
rlo

oX, J
e

[=]

(1) E93}8% A A(Physico-Chemical Properties)

BN FH 4% 5o ¥AxEWA L AP F GANA o4 AR
49 FueM 2YHH4 4AS S BUSATHIY 3-19)

2 dolguolad A Ui 249 B8 444 #d Fuol w B
EAGYT 7 =242 5¢ F4Y & gow, ot JPAFAY Aol
2 ¥ 4 Uk o8 59, 39L-F BAAST B A% S2ERASI EohA
3 ole] wet EFEHE] Bobd AR EFW EAZEHCl Eobdn ol
ARgA] gt 249 AW FHE RFHoE FFAE & gon, A4
e Sugge A%% 4 At

N

4

(2 9384 +$(Hazard Ranking)

FUY A7 Z@AA AN v} Qe SAEFAA N o ARGz AFA
Meg gt 5 =S AT Y 314). ANEP7E F FHO2 3o v &
R ([EPA)N A HBreta  AGE, AFHAJT  AAFHY -?4?‘5]1/‘37‘31‘%_/\]_{:@?1
IRIS(Integrated Risk Information System)¢} WHO% o2 7]#oA A s EF
o ¢y AEAH W EFFRTE FEYT RISt EZEE AU =
AR &3¢9 AN o]d ulgl EPASA AF&3 Reference Dose(RfD), Cancer
potency(q:*, slope factor), Benchmark Dose(BMD)%¢] EA7|FX], 33U 329
FR7L 58 AozA B NE AT Holgu ol Al2Fe] tEFHI Ao
o}
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- Physico-Chemical Property

. Physico-Chemical Property

Decription [Heptachior.
: CAS No. . 135
(ERE (Kolecular Yeight) i IFab
‘/:‘?’:X}ﬂ (Structure) . [EoECT

- lwhﬁe crystals

MM (Apperance)
or

{¥apor Pr ssure)

& [

- IdXIU-A mm Hg @ 25 deg C
=EE-E UL

Octanol-Yater part Itlon(Kol) F’SD

ME=a
- Bioconcentration facter

i_

m e
t’:ﬁ

(Boiling point) 145DEG C @ TSMMHG

(techmcal)‘a

QI&tH (Fiash point) =
=&=3 (Welting point) [(5-% DEG € Gpure) 6-18C
20'C BHS 2EHE ;
“Solubility Injater at 20‘ FLUSSmg/La
B2 &4

(Henry*'s law constant(Koc) ;

we Harzard Rarking

YN =9 (Harzard Ranking)

T Hegtachlor 2R 20IE

- There s inadequate avldenca In humans[f)orm?\camma emcﬁy of he|

I 1
8x srlmomal nimals for the

U, S, EPAL

exists (mm studies in which benign and malignant liver tumors ware indyced in.
stmcluva refated corny
CARCWO ENICI YDA?A Sufficiant.

ounds are liver' cacclnegens HUMAN CMCINOGENIC!W DATA !nadequz

tachior. Therels sufficlent: qviaenca n ]

'_'rT
spm:hlqr Is posslbly carcnnsan[c e hu

AL2000) * B2 - probabis human caréinogen, BASIS FOR CMSIHCANM Inedeuums human data; but Sulfcient evldsncu 3

trains of mice of both sexes: Slvsla
ANIMAL.

I8 3-14 HEWAZANFHEZY 984 < FR2
A = (Toxicity)
AEE SA4E FASAN IHEHE BR3ty, HEF4eE dEy
A SHITTH YAEA, VA, W0, AABFY, IS4, T
¥ HARE FE}AHE 3-15).
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w. Toxicity

Heptachlor A“glﬁiniﬁlﬁ

\onjc{tvi

i

g e

fie = = o

(Acute Toxlclt&)
1/[Heptachlor= &

séa@”‘"”r%‘ﬁ*’*ﬂ'em o

Ha. SHISH G A E %ra?kl Hitgfe

Ramster
= ra'(s&ﬂ M

i A
achlorE Nan

5 ’5%

(R

(Endocrine toxteit

?D‘Mi femalesSE} males 2.

heplachlor

eapoxnde— AFE2] infedility
opment} 2}

UCH= A4 A AIEI

o hentachlora _J

ageniclty)

rLI' r;eptachlor epoxide= &

j Hefarénce I
=l
had |

{heptachlore| <7t n‘_'}g g
ratsfl he&achlnr 5~

ﬁ‘s}?} E? EI A .:‘0’

4) AW g A}7] A (Metabolism)

o] AWelA ofE
Weoz, oo ne
itk B2 AEHA ¥

A7) A S
A9 AL Ygl= 7]

i i= %}”ﬂ T

A
=]
=

otk 3-'-
25 N s e ia
h ptachi oril
aetac&lnﬂ}ﬂ

=
g),"t

=1}

=3

s ARSI FENT

StATHaY 3-16).

3}(

o [&) HQl rs axl e " )
4 . Hel ] d :
n AL °3°f-%§°'th cachoor‘z%
h&or [ x;&daei %7} ‘{a‘ Sf‘h L

e

29 3-1-6. YEH A ol

FEAY AW HAZIA

T o




. =%37} (Exposure Assesment)

E237te 9gd SAMA Y H3 2z dojue feAEde] A IFH
E 4% AFdEd vdehlle 3ot =& F9 dFde =&V, =EFE, =
o) BESE {F&4, =2UdADY $459 ale] IS vAY, FFFT E
2o 5d 2 FAMAY o5& st Y = EFH oo T

(1) 2997 B4 Eei(Release Pattern and Environmental Fate)

olF % W3}

BAF L9dozRy wiEds 4 #BuAU £2xHE 22Y °
o B FRE 7 FAUAEE FEFIJHE 3-1-7).

=S 5 =

: R e e T g
; E"‘LHﬂﬂ ﬁ'leimac chla rJF #—ﬂ‘i@i ydmxy'Ehlordene heptachlor
epaxide and an unidentified mefabolite less ro h»lsc than hggtachior

d [I'U\I'I SH | AEt5ED
epet s e A e AL S AT i Be s

a9 317 B3F MESY 2L FAWAN B2 FH

(2) 874 % ZF¥3H(Level in Environmental Media)

JEs BUHSARE A4 - 5389 w8 84298 background
sazuohd F1% ¢ LS FATHIY 3-19).
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& Level in Environmental - : =] B |

_ Level in Environnental [ Foomor sipaoe ]  =a= | Az Jo

e A|F=
% TH7HEY
=

o 3ol

27} (deposition), 3] (volatilization), & 2 (adsorption), &<=(absorption) Fo] Y&
o, W3r|AL  sFE(hydrolysis), A ¥ (biotransformation), 4§83 &3]
(biodegradation) 5] it}
7h EANAAN doivks F2 FeivlA
@ o] % (transport)
@ FAH(diffusion) /o F(advection) / E2Hdispersion)
3 F ZAHturbulent diffusion)®} ¥x}& Ak molecular diffusion)C.2 o]Fo|Zt}. ¢

gae B/ B BRsEd met 240 oEae AL ojuan, o& Fik
A 19Hd gat 2doERL 428 & AT ok IV BF BHIFY

lo Hu



TN Arz=z 01%5"}‘3} E3 i
o @& EZY o5 g on|FH, AsleY o] B9 sFol I A,
dispersiono] g} 3t}

Q..
<

8;
g

2
rr
a
ft
12
2

F23 FH7IA] "ok A3 A% %75—:194 olFL FZ TrwWsgte wet
| 2% 9 5
o]

@ #7(deposition) / 3I)¢h(volatilization) / F2H(adsorption) [/ I
(absorption)

@ W3} (Trasformation)

@ FE3l(photolysis) - tFEE2] F7EHEC] FE3 s LEHI, 9]
213 Fg oA COt HzOE A A Bt} 33 8} (Phototransformation)ol] <] 3}
Ed2 ¥ ¥(fragmentation : £AAFo] BRI F 7§19 free radical ¥
d) & Au)E(rearrangement : ciso A transZ 9| oA Wsle} L
X i) o2 Hatg

@ 7}EE3(hydrolysis) - +%0] ZA3E F71829 F8F FHI|Ho

°]= amids, esters, carbamates, organophosphatess 2] functional
groups& 717 EZo] FFo EAT u HA WHstEi, pH x4 =
geba.

£

& 243l 2 #-Y(oxidation and reduction) - H& F7]
oA sl e FdE. o)#T 8o o3 EFAWs
54 ¥M3AIY. F2 AAYEHE EAEe Fr1EE

€ 22 &3WAd EAsHA Hed, 48
7]%01] A AstE AbeQl arsenate® A3},
A E AE]Q) arseniteE =X 3t}

o]
T
L
h

S o

RO

o]
5

71E
i

o oye
BN o
r}cL_.-V:nL

N 2

7
o] 25
Y E(sediment)oi] A

B o
X

_Q,J

H]

o

o}
z

=
=
A

r{

¥ #(adsorption) / &3+(absorbtion) - A F&3 o) W} T &
g2 RujAlgo det FFEAY, ESdAy driEs EAYA F32H
714 9n3ig.

fr do @

A B 5 Z(bioconcentration) / A} ¥ gH(biotransformation) - A4FH 5 & 53t
o AR FFHe, Aol SFHH:n  dEHIEe 7)1Ho|H,
BCF(Bioconcentraion factor)& #4839 &L ¢UTh
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A E83E Edl(biodegradation) - F2 vl Eo] g FEfoln, ELF
EAete F71E2H Fr1EAe Wslrjdoelth UV@%Q] E 4 capability 9]
ol E]'E]' gz, 2 #7820 EFFA wet nAEd o3 E3

@ & delguo]xd e &4W T

ztzbe]l W Eu AR GE=RED"NZ HESE Bl BB Uiy E=js)A
< FHstA, AN AEFEIH, EGEH, B/ EGIMY 2 # 2
9 71l a3 FESHHE 3-1-9).

i, Fate Mechanism

.~ Environmental e Mechanism

non-fun |statu: <F ’%2
loamUH A E2|&| L
benomylS [ 18-34
Benzrrmdazoie nu

= A benom I" meth
bamate (MBCY I} but hs%g {
henom% 0l MBC | ‘ .
FZS! benomylS 1CEED: é”"é!
2—ylcarbamate carbendazim , ARMZ-methyl 2—benznmndgz
benomyi (acetonitriietf-Sol) = 294 Fenzxmldazole (2-AB)-
benomyl= ~aTiA 2 Lk 0. 7-836%) ABAE
nom lOt ZFERIMO 2 hudra & S IHME benomyl2: &2
Sh e Brekzis p siity clay Joam soil2

:-|20| e Eggmw TS

5 %/ha/ ear‘ﬁ[“ iﬂ( ). Eelnomylﬂl

a9 3-19. WEHAZNFAHEAY AW FH7H FE
(4) Q4 x=%(Human Exposure)

Zzte] WRHARNZAE FLAA=SF 2 ATFRIHT Qe JYBEAA
F2 AW #5% 5 UERAHIY 31-10).
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. Human Exposure

'le.lman Exposyire l"““‘ Hemam?ﬁmﬁi'ﬁf

===

|

‘Reference " -

: li‘ﬂ l'— on (GL ) 2% OIS A hrptachlor l-f ' '

30} Heptachlors &%
X K1), HeptachlorS 458
25?4%}(? Hepla(:h%léA hl’gpgtla:t?lgrg X

e dai Ty Intake)

"—"“‘F—“Jta heptachiore] mvzﬁ'ﬁmﬂ SR ENEEY 20cu mi‘ﬂ‘?E
E{o ugﬂndmdual/day?. T2

B E!E:s (General Populatlon)

$F08Y7he 2R fadlel U $F(=F)% VAL YBGH WeAtol

o 338 A% FHshe FHCITHNRC, 1983). -3 BAE Bk =4

&L fEsted oide Ted Jlel $8HT YO (E 312, F2 B4
Riz

E ARE FEA90ERH 459 Holth faik(agent)e] £F-u =
% B4, x223, x272, RPE49Y F2H S ©

Aol 4B SFeHste e 24 endpoints] W 1 HIYol 2
AW, ¥ 312& =4 endpoints] B WU vehd Aotk

Wy AN ES A 4L WLRAS SEVRTE AL S
& AREdlETH, on) & gEEA v YE nF EPAS  IRIS(Integrated Risk
Information System)$} HEAST(Health Effects Assessment Summary Tables)s &



53 ARE 2430, M A2E TOXNETS ] 3tk WHO$| International
Program on Chemical Safety’s Environmental Health Criteria Services T% ©]&
g ARES AT U

$FNLHAE LA, AAFHY F7) o} @R (threshold) S| EAFF
7V48ke, o) meh 7 PWEo] @At Ix|(threshold)@d ¥ ol3te) &
(dose)] M= ¥Hg-(response)o] zeroglS YUEME Aol oo wet dEEHC

A540] e Aot HIgAYR S Aesul, MTGELo|AY TLDo

ot

~

—

£ 312 S4%E $2H(end points)s] AT YA M2y

2y ue = X383 end-point
- NOAEL/LOAEL % £844 AL [ .. -
AR FFE o #8&
. - Non-cancer effects
17 + Z = . o B E5AA) 2= .
2P A2 ;enfgh;nark dose 3 2544 AF| Epigenetic carcinogenic effects
- Linearized multistage model
H G 98S | - AEF-dAard - Reproductive effects
AT JAIY | - AP Y-S 843 Benchmark - Genotoxic carcinogenic effects
dose
Bt g - %31 X (Reference Doses, RfDs, - All non-carcigenic effects
E432] g4 | - Reference Concentrations, RfCs) except for irritation
worgd =4 | Unit Cancer Risks(UCRs)
né_‘ Lm—t:g ° - Cancer potency factors(CPFs) - Carcinogenic effects
° - Virtually safe doses(VSDs)
FE-5 882 | - Physiologically based
. fect
Haw pharmacokinetic models(PBPK) Target organ effects
Monte-Carlo oy 7R AR AE7FAL
Analyis =3 All effects

@ &F-ukgRs P ES FAVIEAY BE

B X PHEN AN TLELYTY FEHE TURA Y (cancer potency)F ]
N ARREAN Y FEAPRAE, GRPYEdA nBLIELIFA HE A4
H7 A 845 F 3 X (reference dose)d} old] ZAREEA ] FEHHAE, HZ
vjatelE A g 5kd] e AMEA AAIEI 91E benchmark dose(BMD)$} #&FE4

2 olo] WF A9} A F2atd, ANAABATT DA ANIBIT A
248 5 A A2 g 3-1-11).
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«&. Dase-Response Assessment / Risk Estimate
Dose-Response Assessment. / Risk Estimate " Heptachlor SN SE0/% l

E U {Cancer potency) lﬁral Siope Tactor — 4.56+0 per {mg/kg)/day t/ ' Dose-response Da

nce Dose) |0.0005

Dose-response’

21183 (reference dose)ol]

o X% & (threshold approach)o.2 &=+
EF-e JHE FEF Aolth oy ZAE AAEHE NOAEL ¥ LOAEL ¥
F44 A, TEAIARFS ¥ Yt Y 3-1-12).

{Velsicoi Che
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b Cancer Potency

8] & X ¥} & (non-threshold approach)©. 2 285 w92 (cancer potency)?] &
FHHSAEE Yeld Aotk ol FTEAFHESY o] &8 e Edd o
& ARES #5332 U2 E 3-1-13).

nearized muitistage pruceddfe oxtra fisk

ministargd Human Egquivalent Tumor
Dose {(ppm)  Dose {mg/kg)/day incidence Reference

22/73  Davis, 1965

a8 3-1-13. WEH| AR =AY et EEAYAE
2t 9344 &2l (Risk Management)
W& B Al ) F=H E

240 e FHY FARFIRE FSAAHIY 3-1-14),

3 Zbozinek JV; Res Aev

92: 113-56 (1984)
terson CA, Ed mg(nn LV: J Agric Food
hem 17: 858
) LiCY, Nalsnn EE: Bull Environ Contam
oxicol 34 -48.(1985)
i g Q;IP Chlba M J Agric Food Chem 33

nson R: internat J Chemn Kinetics 19:
828 (1987} »+PEER AEVIEWED~~

2% 314 JEEAZAFEELS FADARY % BARP E7)
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A2 A AATE A% RE A3

7 A%

FTARERS
H _x—blEi Y
A RN F
AX E73Y F

7]

UU

WWE) A AA 3T e WEHAZNFAHEZDS Y2 =

ZAHgt A3, Polychlorinated Biphenyls(e]&} PCBsgl 3 &
FaggEAdde s E73a &0l 21 AW F3 Ao
o] & Aoz eyt

PCBs= 5]1 LH—E— IAZNEZAZ &8z 48 8F F TolSAld g7 Bl
HFEHL e FaA3gEd2A, 48 FAMAE vdezs 8B 77E ol Fo
A1 e EZolh

°l€ #4749 congenergo]l N2 The EHSH 4L X1, N2 T 4E
2 F¥S Yehle, 835 WAy BExe 4RI OdEA JdeEbde ot
BEE A 2 AAEAE A% 9849 HIIA PCBse & B EAFVHAST
(Toxic Equivalency Factor, TEF)& %%—%}01 B3 Ao LAHINE 33t 1
gy, A AANHT JEe BASIASFE 2478 TCDDY #94
Aolel, ol 24l WIS Fal4Hs 2 BBIEAITE dFLE 9%
437 PR, K3 WENALTE YEes @ AR PHEY 978aN
o] A71H1 it

B dFdMeE FE YWEHNAGSEFE FHeE I HAAEHITFE =
endpoint=. 3] HAYH7L PHEL ANST, BT 7 ALY |5 FH7]
Aol B¢ 29y PPE ATV A5k BAWAW AFHo] ¥ PCBsE
THEAERAE AP

7‘]

zi
oﬁ r_k_t m[o

o

g, d7odEd 444 BE FF A7Ne

4748 ATU4EAL FH02 ¥ BAY SUd L AAxEAE vote
o A ol & e o Y AA=ZAUHLE TEHD, old B 2
BRTAY IFFL BASD, WAL oB%e RUYL B FR ol
Ed2 2E 8F9AE 53 /M5 AAxEBEE DA, WEWAZNE
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2. WEHA FolEAEAe FALL L A5

W] WEEAZNED S A fsdGEAdya sdy, WrgdR
A, FARABEY B g8 wHD dom, B A7oA IEAE 24T
WEAGIFHEEL ez FAFS A¥Rd, FsEdazsges
FAN2AB A 17%, 58 9%, A 2 #2EA=2 AFd €4 55, v4@d
H4 dAE B4 12%F, @Y n5EE EFo] 75 2= 7AH don,
FEAYYY AS SAFEN W AEA, HE, L5402 N #AHR 3
o ZUHPATE 93 dAER2 £ d7dA JHF PCBst A wal=dd
AHd FAZAE EZolY, thE FlA vehd vk 2ol HaA BRBF EA
ZFol BA Jehdx e #72W ARAT FHH] 22 EHolo

E 3218 B d7oM 243 WENAZANEEY & 7AEE 2 /57 2A
A }olt}

(Gl ke
349,165.32
4,557.94

‘ - 3 (5 ),

1 |Aldicarb 116-06-3 Sl = ok(H %] /91d)
1,2-Dibromo-3 . Fral(E ),
2 -chloropropane %6128 il s { s
3 |B-HCH 319-85.7 A2A) FAEA),

b Nt o | EekEA/79Y)
_ N %31 (ZA),

4 |Lindane 58-89-9 AF A = oF(H A]/69'd)
5 |Toxaph 8001-35-2 %A o),

oxapnene -390~ -3 %QHEIXI/BZE“_)
N 3 (FA),

6 |Chlordane 57-74-9 4ZA ok ®]/69d)
- %3 (FA),

7 |DDT 50-29-3 A o3 =) /714)
— - 3l (2 ),

8 |Dieldrin 60-57-1 FEA | seyw A /704)
- F3H(E ),

9 |Heptachlor 76-44-8 2EA =K A /793)
_ - #3(FA),

10 |Nitrofen 1836-75-5 Az A = ok(] %] /821d)

11 |[Maneb 12427-38-2 AFA | FAHEA/899)

12 |Zineb 12122-67-7 A F 2f(# 21 /90)
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X 3-2-1. A&

cas No. &+ =
13 |Amitrole 61-82-5 A A EK(H 2 /903)
. 3 (FA),
14 [24,5-T 93-76-5 A 2 A o =2)
HFEL A 3 (FA),
15 |pcp 87-86-5 AFA 5 oK 4 /914)
i ~ S (B A),
16 |Endosulfan 115-29-7 227 wok(Z2,3) 846.04
17 |Parathion 56-38-2 AbZA) HE(E ), 90.91
5 (T E,5)
] . 3 (EA),
18 |Triflurali 1582-09-8 % "
rifluralin Az A ol (=2, A)
}\E]'ﬂ_ﬂ]/ 7}'56]' o (O E X
19 |Ziram 137-30-4 =34, &8, Zo“k(: ;?’ 20.30
- A (HFEE),
20 {Methomyl 16752-77-5 %A oHZE,7) 107.77
_ N FEH(H5E),
21 [Cypermethrin 52315-07-8 A=A EOHEE, R E) 483.47
. y _ - T3 (F5E),
22 |Dicofol(=Kelthane) 115-32-2 Az SoHEE 1 E) 2463
. 3 (H5E),
23 |Cabaryl 63-25-2 A4 Al EeHEE 1 E) 62.70
. - FIH(HFEE),
24 |Malathion 121-75-5 A=A OB R, B E) 0.50
FM(HFE),
25 [24-D 94-75-7 A Z A FoHEH,1T), 4.40
AE(RH)
N Fl(F=E),
26 |F -58- Arz N - 11.80
envalerate 51630-58-1 A=A FOHEE A)
27 |Mancozeb 2234562 A A FHEHHT) | 165040
28 |Vinclozolin 50471-44-8 At A FAHEEA)
29 |Esfenvalerate 66230-04-4 227 EoHEE,A) 6.40
30 |Alachlor 15972-60-8 A A FHEE,A) 968.38
31 |Metiram 9006-42-2 A2 A EH(EE,A)
32 |Benomyl 17804-35-2 AHF A R a ) 236.83
33 |Metribuzin 21087-64-9 Az A EHTE,A)
34 |Permethrin 52645-53-1 A3A) THTE) 4341
35 |Transnonachlor 39765-80-5 At A FHuEE)
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3 321 A&

36 [HCB 118-74-1
37 |Atrazine 1912-24-9
38 |Kepone 143-50-0
39 |Methoxychlor 72-43-5
40 [Mirex 2385-85-5
a7 18% 344,607.38
1 |PCBs 1336-36-3 | ©Yg7] AFH | FMEA)
2 |PBBs 13654-09-6 G A 3l (3 )
3 |TBTO 56-35-9 uQ A F3l (A &) 160.10
4 |4-Nitrotoluene 99-99-0 FAZTA FN(FFF) 1,595.00
5 |DEHP 117-81-7 7} A faf (&) 210,940.80
6 [BBP 85-68-7 7} A) fal(BE) 392.80
Pentyl ~Nonyl Phenols 8 (#F)
Pentylphenols
Pentylphenol 1322-06-1
2-(2-Pentyl)phenol 87-26-3
2-Pentylphenol 136-82-2
3-Pentylphenol 20056-66-0
4-Pentylphenol 14938-35-3
4-tert-Pentylphenol 80-46-6
o-tert-Pentylphenol 3279-27-4
7 Hexylphenols
4-Hexylphenol 2446-69-7
Heptylphenols
4-Heptylphenol 1987-504
Octylphenols
Sec-Octylphenol 27985-70-2
2-tert-Octylphenol 3884-95-5
4-tert-Octylphenol 140-66-9 f;j]azjf}"ﬂ 2,003.60
Ei)scgliz?iiniixture) 27193-28-8
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CElE Gsne | ®E | wu
L PNl e
4-Octylphenol 1806-26-4
2-Octylphenol 949-14-3
Nonylphenols
Nonylphenol 25154-52-3 %E,igiggﬂlé AHA 7,713.67
4-Nonylphenol 104-40-5
nomipheni 2133 | S5 o
3-Nonylphenol 139-84-4
2-Nonylphenol 136-83-4
8 |Bisphenol A 80-05-7 A A fraf(#) | 8587180
9 |DEP 84-66-2 7ha=A) 20.50
10 |DBP 84-74-2 7ha=A) 31,014.30
11 |DCHP 84-61-7 7haA) 1.00
12 [Diethylhexyl adipate 103-23-1 7} A 4,744.02
13 |Benzophenone 119-61-9 g;‘fié%:j; Z{;ﬂi 85.74
14 |DPP 131-18-0 7HA
15 |DprP 131-16-8 7} A
16 |2,4-Dichlorophenol 120-83-2 LEF A
17 |DHP 84-75-3 Zg2grtAA)
18 |n-Butylbenzene 104-51-8 HAAF A
27 9% 0
1 |[Benzo(a)pyrene 50-32-8 BELE, FUE
2 |Dioxins - HALE B 71(5A)
3 |Furan - FirE H71(573)
4 |DDT metabolite - DDT tiAtE
5 [Heptachlor epoxide 1024-57-5 Heptachlorth AL 2
6 |Octachlorostyrene 29082-74-4 HAtE, FAE
7 |Oxychlordane 27304-13-8 Chlordanet] AL &
8 |Styrene dimer - ETE, #AE
9 |Styrene trimer - ETE, FAE
% golald : fA(RANHEARYY), FAFARY), ALATALHTE), BAIAIYE
R), FA(EgEY), n(ZFA), AAFA), B(ET)
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3. WEBIAZNFZEDS EUHY %
E 322 WRWAZAFFEAY B4F IFFEL 2AE Ao
£ A7 3% BUHYAT d4BAE 4 PCBsEo
¥ ZRFES YBiD ok

=

Group
(pg TEQ/L) 994-008 | 1
Dioxins
/furans (pg TEQ/dry.g) A 0~0.98(45.5%) 8 994-008 [ 1
(pgTEQ/ dry.g) EY 0~22.44(88.6%) 31 99.4-008 | 1
(pg TEQ/ Nm3) 7] 0~4.45(95.8%) 23 99.4-008 | 1
ng/ Nm® th 7] ND~0.75(95.8%) 23 994008 [ 1
Hexachloro-
benzene ug/kg UME ND~1.80 0.1 62% 99.4-00.8 | 3
ug/kg ol F ND~0.40 01 62% 99.4-008 | 3
Octachlorostyrene " olF ND 0.1 62% 99.4-00.8 3
POPs PBBs » o HF ND 62%F 99.4-008 | 3
A3,
” A4 <45.08 eng |993999| 4
” 4 <39.45 gt 9 4 99.3 5
Q. ~
PCBs ” B9 ND-~24 3 994-008 | 1
” S F <0.47 62% 994-00.8 | 2
» o] & <96.60 62% 99.4-008 | 2
A,
» o & <62.89 P 993999 | 4
L F2 0.12 1 99.4-008 { 1
Pentachlorophenol ug/ T2
ug/kg G F 0.915 1 994-008 | 1
24,5-T " kA F ND 62% 994-008 | 2
24-D ” UM F, AF ND 0.029 62% 994-008 | 2
» PAFLE=S ND~2.00 0.22 62% 994-008 | 2
Alachlor
» NF ND~2.30 0.22 62% 994-008 | 2
Aldrin ” o] & ND 01
ug/L S 030 994-008 | 1
Amitrole ug/kg x4 ND~3.69(45.5%) 99.4-00.8
Pestici ~13.
esticides ) o ND~13.94 15 994008 | 1
(42.9%)
Atrazine ” I ZR= ND~0.17 0.14 62% 99.4-008 | 2
bata-HCH " FAF ND 62% 99.4-008 | 3
ug/L 3 ND~2.83 22 994-008 [ 1
Benomyl
ug/kg sl ND~5.95(36.4%) 4 994-008 [ 1
" E9 ND~8.24(34.3%) 12 994008 | 1
Carbaryl » Eo ND 62% 994008 | 2
Chlordane » o F ND-~0.35 0.25 62% 99.4-008 | 3
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: =Y g
=9 Lk F=(E8 a7 ’9?‘(2‘1?) 7}?;* -
Dicofol ” GMF, oF ND 0.1 62%F 99.4-008 | 3
Dieldrin " FAF, oF ND 62% 99.4-008 | 3
Endosulfan " b BV = 3.01 B Y 5% | 99.2-99.9 7
Ethylparathion » DA F, o F ND 0.75 62% 99.4-008 | 2
U FMF ND~1.10 1.1 62% 99.4-008 | 2
Fenvalerate
7 o] F ND~3.10 1.1 62% 99.4-008 | 2
mg/kg A F 0.13 BEAE 15 99299 | 7
h-Epoxide » DAH ND 0.1 62% 99.4-008 | 3
Heptachlor » kU R= ND 0.25 623 99.4-00.8 3
Lindane " D5 ND 62% 99.4-008 | 3
Malathion ug/kg D ISE-4 ND~0.05 0.63 62% 99.4-008 | 2
" olF ND 0.63 62%
Pesticides|Methoxychlor ” o= ND 0.25 62% 99.4-008 | 3
Metribuzin ” FAF 6.80 0.56 62% 99.4-008 | 2
7 o7 1.40 0.56 62% 99.4-00.8 2
Nitrofen " ol F ND~2.50 0.48 62% 99.4-00.8 2
Oxychlordane i & ND 0.25 62% 99.4-00.8 3
Permethrin ” A F ND~0.29 0.06 62% 99.4-008 | 2
” -;ET ND~3.20 0.06 62% 99.4-008 | 2
Transnonachlor » =4 ND 01 62% 99.4-00.8 3
» A A ND~5.96(9.1%) 1 994008 | 1
Tributyltin » A 846.00 Yt & 4 99.8 5
7 FMF ND~0.96 0.1 62% 99.4-008 | 2
7 A ND~27.21 0.1 62% 99.4-00.8 2
Trifluralin ” i ND~0.26 0.2 62%F 99.4-008 | 2
Vinclozolin mg/kg| IAF 8.83 F=R A 421 99299 | 7
£n-Heptyl phenol ug/L 3 ND~0.06(93%) 40 99.4-008 | 1
ug/kg A 0.6~4.40(100%) 11 99.4-008 | 1
4-n-Hexyl phenol | ug/kg s ND~0.75 0.005 62% 99.4-008 | 3
4-n-Pentyl phenol | ug/L A 0.0051~0.36 43 99.4-008 | 1
4-n-Pentyl phenol | ug/kg ais ND~0.70 0.007 62% 99.4-008 | 3
Phenols ug/L =2 ND~0.33(11.6%) 5 99.4-008 | 1
4t-Octyl phenol |ug/kg| YNF 6.00 62% 99.4-008 | 3
ug/kg 1 1.50 62% 994008 | 3
Nonyl phenol ug/L A 0.04~5.88(100%) 43 99.4-008 | 1
ug/kg AE 6.0~119.10(100%) 11 994-008 | 1
ug/kg 5 ND~9.80 1.00 62% 99.4-008 | 3
Bisphenol ug/L F3 0.98 43 99.4-008 | 1
A |Bisphenol A ug/kg A ND~5.70 7 99.4-008 | 1
” EY ND~54.10 19 99.4-008 | 1
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¥ 3-2-2. A&
o T e e b de
Grou ‘ Y FE (S A0d E 4P 13
ND~0.96 0.63 62% 99.4-00.8 | 2
Cypermethrin » & ND~16.00 0.63 62% 99.4-00.8
= 1] fe:]
y ER 023 “le | |929%99| 7
Q
FA 7,
DBCP » ) ND 0.7 62% 99.4-008| 3
O} 2 E/
DDD ” ° 1;: ND 0.1 62% 99.4-008| 3
DDE » ;M 5 ND~0.17 0.1 62% 99.4-00.8
» o} % ND-~4.20 0.1 62% 99.4-00.8
OJ:/{-"IET-I
DDT » = ND 0.25 62% 99.4-008| 3
3 . -
Butyl benzyl ng/Nm 97 ND~5.57 12 99.4-008 | 1
o =2 ~ = "
phthalate (BBP) ug/kg AL ND~206.00 62% 99.4-00.8 | 3
» 8 ND~106.10 62% 994-008| 3
ug/L 5 1.96 20 99.4-008 | 1
22 ~ OD a-UU
Di-ethyThexyl ug/kg3 32 |ND~2044.96(63.6%)| ND 7 99.4-00.8 | 1
phthalate (DEHP) ng/Nm 7] 14.99~89854  |14.99 24 99.4-008| 1
ug/kg kB | ND~301.00(100%) | 21 62% 99.4-008| 3
" & ND~573.90 21 62% 99.4-008| 3
Di-hexylphthalate
(OHD) " SES ND~10.00 1 62% 99.4-008| 3
ug/L %7 3.63 23 994-008| 1
Di-n-butyl ug/kg A ND~32.46(27.3%) 3 99.4-00.8 | 1
phthalate ng/Nm® 7] 4.09~215.57(100%) 24 994-008 | 1
(DBP) ug/kg IS ND~93.80 12 62% 99.4-008 | 3
Phthalates
» s ND~186.40 12 62% 99.4-008| 3
Di-n-pentyl
phthalate » SE ND-2.32 1 62% 99.4-008| 3
(DPP)
Di-propyl n IS ND~2.80 2 62% 99.4-008 | 3
phthalate
(DPeP) " o5 ND~1.50 2 62% 99.4-008| 3
D:‘Ct%’lzlfi‘exyl " FNF ND~21.20 11 62  1994-008| 3
P ate
(DCHP) » t ND~47.70 11 62% 99.4-008] 3
ug/L 53 0.54 994-008] 1
k ) % ND~77.45(63.6% 994-008| 1
Diethyl phthalate ug/ g3 i ( )
(DEP) ng/Nm 7] ND~11.04(87.5%) 21 99.4-00.8 | 1
ug/kg Dk ND~29.40 62% 99.4-008| 3
» % ND~18.70 62% 994008 3
PAHs [Benzo(a)pyrene | ng/Nm® 7] 0.261~2.55(100%) 24 994-008| 1
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¥ 322 A%
vy | A %’é(‘gﬂ)l;”zi BE(ER) A2 oy
ug/L T3 0.10 A5, -£419H993.999] 4
(mg/kgdry) | A=A 7.62 g, 419H{99.3-999| 4
cadmium (mg/kg.dry) | A& 3.74 agt 9 6 99.8 5
Heavy (mg/kgdry) | A= 1.10 AHFspd | 9810 | 6
metals (mg/kgdry) | HF 147 g, 24H7H(99.3-99.9] 4
ug/L +4 0.98 A, $419H99.3-99.9| 4
lead (mg/kgdry) | A=A 104.26 s, 2417(99.3-99.9| 4
(mg/kgdry) | A= 63.80 olatek 9] 6 | 998 | 5
{mg/kgdry) | A= 61.40 Adxsg | 9810 | 6
mercury (mg/kg.dry)| A=A 0.11 AHXHEG 9810 | 6
2,4-dichlorophenol ug/kg A4 ND 62% 99.4-008| 3
) i G F ND~2.10 10 62% 994-008| 3
+Nitrotoluene " 5 ND~1.00 10 62% 99.4.00.8| 3
» +4 0.05 7 99.4-008| 1
" E9g | ND~0.70(5.7%) 2 99.4-008| 1
Possible Benzophenone n Dk 1.00 62% 99.4-008| 3
EDCs » o8 3.00 62% 994-008| 3
/N | A | 23 99.4-008| 1
Diethylhexy! adipate (058%)
ug/kg | ¥MF|{  ND~1210 46 62% 99.4-00.8
" o5 ND~95.50 4.6 62% 99.4-00.8
N-butyl benzene n AMF ND~0.77 0.04 62% 99.4-00.8
1. 728, WEYA FRSE SAJXF ARAL 9 HEUA FolEE ZAQFLES, FTHEAETE, 2000
(http:/ /kcic.nier.go.kr/edindex.html).
2. B71%, AF 2 FNF oA FASF B4, 99 WEuA FAEd ANETLRSY, FTIEELATY,
2000 (http:/ /kcic.nier.go.kr/edindex html).
3. 327 (Z12BEXYATL), FE9FHA 1, 9 uRuA AAEA ZAITLEH, FTEEEITL 2000

@

o

(http:/ /kcic.nder.go. kr/edindex.htmi).

331-347.

1-11.

olF% 9, AAEL

& FHdY E5H

AF= 9, ANF 7% FAF

z9 2%

2

4 #8579, AQolMY 2B AT AT, FALY
AWF 9, AFegFAT L AL 4NLGED FU AT, FTYFLVFY ARIRIA, FEFLAFL, 200,

2
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A3 A YREAgNFEEAY =242 2 GARA A7

WWEF X A% WENAZNEZDS g
0E 83 AS(EH)7IHG old] g wiAy EXEALS AR, o9 o
AFAA dANR HAE S T AT

£ d7e o8 BEATEAHE Fx2da, o8 JFA AAsta e HolE Y
ol WE&E F IS YEHAZANFHEZ dal Zde HE&S FYsA
o @A 7HE v JdE WEEMARNFEELL IFTAA BEY - 8% HEe
Moz WEEAZNGEFS deplls o] ofum, old wat B3 TH 4@
Fe A7 EZY E5A4d we 433 odstA vErgth B d7Z2#E 1349
Eo 75T ANAAE/IEE dolHMolxd FEFOTH I FEAHE EAT

E dA74d3s FRY CDY =33 thp.47~358)

2 7 24 2ol %8 540

m[o r-[m
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WEHA ZFAFHE
o] FokF, 47 FFEF, 2AF el SR, B SAFe A= 9
Al (phytoestrogen) 52| & +F
AT B4 dRERA
A Atk ol# EAELS AU U &
225 AT olde JtHE ¢ AL H
FFol HFE + Ade= 5Ao] deon, A
(A= H4AH AA T AE
g HEHA ZFAFHEZDL div]
A7 WE o wWF M oS
Aol SyFojor & ZolH,

o

(=]

i,
2
fr
o
o
RS
ot
r
A
oo
ot
ox

o}
i
i,
>
ofj
24
We,
X
P
s

k4
BNyl
fa
o

)
lo
2
=
0% 7
~ ,ﬁ S
S N, }0{‘ ox,

~

w2
oo
o

fu jo
o 1

rob
&
y X odr g

M
kv
o ok
¥
30,
rir
M F
J
i 2 X ooy
e
it
30
rir
>,
Jl-z'
o I
M’
o o
A

o A
=
>
rr
offt
>
2
52
rlo
ox
Mo

HAATY 7127 BRI, 280l ATAYFRA Astaz 3
FE Al 2=He] 712dF7 2 Aotk

2. WERAZN=E EEEAE v

2R ALANE 7E) WRUAZAEHED
2 % AAIF $2 hstgen, v EPASH 9B ¥
aE! 5¢ 47, vasdch E¥, FAFA/NTY o8 A7
Q)7 ARE JHos E ATYIA AL HYY BERAYL A
H Ae] Qoid, WEEAAFHEAL IriFo Rl
2 A2VA, 124, NS FBT 5 U A
A SHATh Be ohle, Z47d AFREA dE 2 AT
§ Zgdeln ¥y 88 & J FERANNIL IYsS

[e)
o B4 R FF(CD)A FE3THp.359~678).

of e AW 543
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A 58 NEAZHNFHEAY AT SR AeAT

Aa4%7t FPANE FAY ARAL Ad BHLIED] WY =EFEY
ool GE FAYFY BANEAS AFeY) AT Z4H, FFH Ay YRS
27EG o] W, =Fe) FFH £2L dF3Y) AAME LPUoERHY B
oJFF, Azt GE WEHT WE FuSo AT BAFAAN dojur 23
o olE3} Wste oFd 2YH, B9 SH/AE Fo oTAAR, oY@ olF
3 ¥sAe FRGOSA, A 2o 588 Hosln, 4 AW g

ST A58, o8 Ed2 A e YA =&FES FII o] o,
AAZ e AR At e Ed EAFE AH SAse vdde A 3
ong, BdYE 5 92

¥ 351 7wzt
shste] UEhd Aot

Lo A F
i
mg
L
fol
i
_\':_1,
o,
K3
8-
i
[a3
3
1%
i
ox
fru
it
)
+
K1
>

9 351 FAuAL o]5F mA widErd 2 dFERE AX=EEYD
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1§79 SHEDY A7 3

1950t ol F ti7], EY, AAF, AFAHHAE 5 o5 LHT dAESE %
7bet7] 918 geA QA xZo] HriEy] AFstgoem, 19799 Thiobodeauxdl ]
8] ‘chemodynamics’ €017} AME-EHAT, F71SFEY wfA o]FS H7}st7]
T TEH W EC] AAHJA. o] F Mackay(1979)l o f7|3teE2] oAzt
olF % ®lgdZmd 2 Xg fugacity modelo] AA =

Fugacitye= AFxorel EZoleAS THss ALZ, olgg o8& ZAE
Ndd 2d2 MCM model(Cohen and Ryan, 1985), SMCM(spatial multimedia
compartment model, Cohen et al., 1990), GEOTOX(multimedia screening model,
MaKone and Layton, 1986; McKone, et al., 1987)%-°] 1°. H, HZ California EPA
oA CalTOXE &3t AAl v At

WERAZARERDS THATEAE Tol$Ae FUHIETF7E &23] o]FoAx
Jom, HT dA AFF fugacity o]&8& 1 7|¥re 2 & FHI}H FHY FHE
go] fugacity level IV model(Harner et al. 1995)3 Monte-Carlo AnalysisE &%
sld T X A3 (Noriyuki, et al, 2000), Monte-Carlo Simulationg€ &-§-3 4 U
TCDD #AFswsle] FojgotdF7 #+3H vt glE}(Bansidhar S. Giri et al,
1999). =3, 874 W Fd 33 £ aBgosAe ), AERH BaFPY
& THF TCODSY E3jgg AT ofd] WE u ‘71Ff‘1‘° qe waedl A
<= A tH(Sinkonen and Paasivirta, 2000)

U cto) A= Benzened} Chlorobenzene2] 373 ‘H FHATIE e 494, F,
33t EFAAR, Een 33U AF5Ee] ZFs, SHEE AGH €320
% Zd ™ (mass balance modeling)# & F3tod EQ%E}(McLeod and Mackay,
1999)

27y EHATE 0o & chulxl SHF 9% HCowen et al, 1995)E
UehiE 29 3-5-2¢F Zoh

iiQ.oE.
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[ Substance to be evaluated l

v

i Substance Characterization |

\/

Bioaccumulation

Persistence and Biodegradation Effects Assessment

Assessment

Fate Assessment including l

Assessment

‘ Environmental Risk Assessment

O 352 gejA B8 A4 HIk

Fue S A5 Feisty 2hosudR dyle FAEAPATE o]
293 29} AL, JEHAGRBEe) B oE/uste) RUYATI FH
Hog oFojult ol ue mng FEol

TAME LEEA vfAzt o] F L fugacity modeld] /3L B83te] A
‘—1‘1"5‘]'933”1 ol Z wiAlA Y sl AT @AY, A4, 714D EFD 439
T, §2-FFRAF, SUI8T 2338 544 tﬂra} 2 o]lFAES YEH, o
e =29 wAN/mA T o273 Pfugacity)dl we} BEZo] olF gt Aol
9 E243tete Yehid 1§ 3-5-29 2

Fugacity model

Fugacity Bl & o2 mfjA7} B3 =] Je FAANA vol2Ad F71E2Y 9
T R usE Rdsted E8EHo gton, H2de o4 fEEY F&E
T FNEANME FEH3 Ut} Fugacitye AEEdA 2285 L Yeh=
1?30]\31 oJ® & compartmenti} ] F AeoM R REYo|Y wiH =Y

olgstHE 7teAS Uehie Rolth Filoladd wiAolM HIFEAA A$,
A9 oA F(fugacity)& ZE AEjolH FIAsit) fugacityd] 2AF mdHo]
& FHos EuE Adgezn EH9 diAy EXE d9dte etk
acity 2S5 AAHT F oAzt A fugacityZ} AlZkel weE WEEle F3FH Al
(dynamic system)2 Jelhjed 28F0h

[ E"JlmﬂﬂﬂLO“W
on_.

ng_]_("OQ
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Plants compartment
Gas

Air compartment

) Gas convective loss
Mmeral CG from the air compartment
Lipid >
CS
Surface-water
e&{ diffusion compartment
i B
discharge
e
deposition &
. esuspension
Ground-surface soil
compartment Mass transfer
soilds
Cs

Infiltration to BOthm
round water sediment

Root zone-soil Vadose zone—s
compartment compartment

9 3-53. WA A/ QA /A 7 T ol AR} Buijr]A

ARG BAFTNAMY 22 AEEoA fugacity, f(Pa)= fugacity capacity,
Z(mol/m’Pa)e} TEAol oA TR} 2 HA4L o] ETh

C = {7
E o5 Use e 44 BELn Ao 2, sum 4@ oEgn.
Fugacity”} J84eo) e SQstcke .

=

A 4dLe SASFERY 23S dd] 2
&5 A st & =9, YAl F phase I 3 phase I 42 o3
=5

M o

Cl/C2 = 71 ] 22 = Z1/Z2 = K12

Cl, C2 : Z} phasedire] Fx=
Z1, Z2 : 7} phaseo| A 9] fugacity capacities
K12 : dimensionless partition coefficient

- 864 -



fugacity o] F8 e Nz t& 44zt oleHF A &H(diffusion)T}
¥ (advection)& YeEhl= Zo] &ol3lttE Aot} fugacity modelo A wjz|zt &
4t {3 (mol/m’day)& T3} o] Tk
flux = Y12(f1-£2)

Y12 : mediuml13} medium27te] ZAA o)A fugacity mass-transfer coefficient (mol/ (m%Pa-d))
f1 : w)#)(medium) 1A fugacity
£2 : v} & (dedium) 291 A fugacity

3. d7+Z23

7b SHASZEaYY 7%

Fugacity model®] 732 EWE 3}4, dynamic modeling?] tool® 7y A
Edo] STELLA®E @83l 8AYEHEds =214 ¢ 75390 7359 2
deo] JEFFe 74 IAWMAE 2F 8749 compartment® ¥ 7
compartment| A 2] EAFYUF FEL fugacityd] A3t o ZF Aot

Z} compartmentol| A o] EFe] EXF FFAL e ZoH, ol FY ¥
FEF) UE wzA, QEYoFRE §¢], EF W3 (transformation) EE &
F(decay)d] 93 ¢ 2 =, d2 compartment2RE ] Y EE FEFL 1

HE Aojoh

7t N;(t)=— Ri N,(t . j=$ij=#i T,']"N,'(t - j=$ij=#i Tﬁ N,(l?'f‘ Sz(t — Tio N,(t)

* i
v

transformationel] 23+ A A
"i compartmente]| A j compartmentZ 2] o]%&

j compartments] A i compartmentZ2] °]F

i compartments] EAjste eg9 Y

i compartmente]] 4] landscape system®] point outsideZ 8] ©]F

\

A\
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S$STELLA® 7.02
“Elle £t Fouation Run”.Help™ oo

ks
At At = At db + (resuspension_air_g_soil + difiusion__air__g_soil - diffusion__air_water-
dry_depaosition__air_g_soil_- washout_and_deposition_air_water -
diffusion_deposition__air_pianf) * dt
INTAIr=0
INFLOWS:
<5 Tesuspension_air_g_soil = MW ugacity_of_air'fugacity_capacity__of_air_particle™1 060/
(atmospheric_dust_load*soil_particle_demsity)
% diffusion__aic__g_soil= MAMugacity_of_airfugacily_capacity__of_air'1000
QUTFLOWS:
<o diffusion_alr_water = MWugacity_of_waterTugacity_capacity__of water
<25 dry_deposition__air_g_soil_= (fugacity_of_soi*Fugatity_capacily_ of_g_p)/
S0il_particle_demsity
& washout_and_deposition_air_water = { Place right hand side of equation here... }
& diffusion_deposition__air_plant= { Place right hand side of equation here... }
[ Animalf)= AnimalQ- ¢t) + (intake_plan{_animal - intake_animal_humar * ot

i i — (DI, i [

INT A g

INFLOWS: Eig: Bk - Modst B Holp
& inta 3 . —

S Rt
OUTFLOW

»
S e

& inta

21 Ground_¢
diffusion_ ¢
diffusion_:

INIT Groun . o
INFLOWS: e stvsn ] oty csaces
< dny, [@. N e saes” ot water
sl mexl’ow;:a N { Femm—sy

OUTFL N
& d. ! Fd’@:;‘::a%z\‘h‘
& dii ~, }-:vﬁi; 4 5
< res N . : )
atturme— ] ¢ 5_{:@
G | e e T
e dift A L / - A worpon msuspansion
& soi (O K™ e
[ Human®): tugacky crpmty ' T e sedners

B ey
| o oot
e sedmenes

G plantg=p
intake_plal U
INIT plant= O ;
INFLOWS: O
<o dift Ciniasnrios e
3 tw
Al

ol hdeg dFHAAE & FAMANY FrE 2t ERY BEAFH uiA
TH wj e A2l o] F A (fugacity), ©]%F7Hs -8 #F(fugacity capacity)el]

Zt g AA NN 5=
= BAF x fugacity x fugacity capacity

EYT Lgde] AT | & FARAZY o|FHEZF4E = o YeEhE

9o 2

A
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E 351 E3F §40983 5455

Environmental media, .

concentration unit Equation

Air (gases), mg/m’ [ MWxfaxZairx1000 '

Air (dust), mg/m’ [ MWxfaxZap/rhos_gxrhob_ax1000 |
Ground soil, mg/kg [ fgxZgpxMWx1000/rhos_g |’

Root soil, mg/kg [ fsxZspxMWx1000/rhos_s ]*
Ground water, mg/L [ MW*Nv/Zv/Vv*Zwater |’
Surface water, mg/L [ MW*fw*Zwater ]°

1. if OSD(Distance off-site for air exposure) > 0, Off-site air concentration(gas)
2. if OSD(Distance off-site for air exposure) > 0, Off-site air concentration(particle)
3. if OSD(Distance off-site for air exposure) > 0, Off-site surface soil concentration(particle)
4. if OSD(Distance off-site for air exposure) > 0, Off-site root soil concentration(particle)
5. if Distance to first well=0, off-site ground-water dilution=0
6. if OSD(Distance off-site for air exposure) > 0, Off-site surface water concentration
* MW : Molecular weight, g/mol
f : fugacity, Pa
Z : fugacity capacity, [mol/m’]/Pa]
rho : density, kg/m’

o] Wl &&H+= WA/ AW ol2 7 & (Fugacity)S zt wAEZ UYerl™E oS
2] & T3 2t} o] fugacity capacity$} compartment®] volumes i gttt
olm fugacity capacitys EA1#3 E3H o2 HA4& 183t A€

E 3-5-2. o]%¥ A (Fugacity, Pa)s] = 44

Environmental media Equation
Air(fa) Na/Za/Va
Plants(fp) Np/Zp/Vpp
Soil [Surface-Ground
zone] () Ng/Zg/Vg
Soil [Root zone] {(fs) Ns/Zs/Vs
Soil [Vadose zone] (fv) Nv/Zv/Vv
Water(fw) Nw/Zw/Vw
Sediment(fd) Nd/zZd/vd
Groundwater(fq) Nq/Zq/Vq

N : Total Inventory in media (moles)
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B AFdre USEPA/Californiad]A] 7RE®  CalTOXdA &&-3 e
compartment?] defaultzt& volume FX & st Bd s on, oo g -z
U] Ay H EAo 2= AFAe] &7Eh

Z3) US.EPA/CaliforniaofjA] 7dd CalTOXellA] #8531 = compartmente
defaultgk

Compartment Volumes (m’)

Air compartment(Va)=3.5E+03

Plants compartment(Vpp)=7.3E+00
Ground-soil compartment(Vg)=9.5E+00
Root-zone compartment(Vs)=8.5E+02
Vadose compartment volume(Vv)=3.2E+04
Water compartment(Vw)=2.4E+02
Sediment compartment(Vd)=2.4E+00
aquifer compartment(Vq)=3.0E+03

Depdsition
on food
and feed

e - Irrigation — )
Drinking . o
milk
Eating
fish S

Drinking
water

a9 355 . FLIAA=EZZ(HABE/AHA A =F)
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£ A7 28 =278e e 2ok

¥ 35-3. B dAFoA 133 LFERAY o]lF/¥3 7A

resuspension of deposited soil
particles

Compartment Gains Lossses
diffusion to ground-surface soil
diffusion from soil diffusion to surface water
diffusion from plants diffusion to plants
Air diffusion from surface water deposition to soil

deposition to plants
deposition to surface water
chemical/physical transformation

diffusion from air

deposition of atmospheric
particles

diffusion of sediment

sediment resuspension

Surface Water

sediment deposition

diffusion of vapors to air
diffusion to sediment
surface-water outflow
chemical/physical transformation

diffusion from air
diffusion from root-zone soil
dry deposition from air

Ground-
Surface Soil

diffusion to air

diffusion to root-zone soil
resuspension of soil particles
chemical/physical transformation

Root-zone

Soil diffusion from ground-surface soil

diffusion to ground-surface soil
infiltration to vadose-zone soil
chemical/physical transformation

Vadose-zone | , .. .
infiltration from root-zone soil

infiltration to ground-water zone

water

Soil
deposition of particles from air ee s
plants P P diffusion from leaf surfaces
root-uptake
Sediment diffusion from surface water diffusion to surface water
layer sediment deposition from surface | sediment resuspension

chemical/physical transformation

v 7E5E Z2ade] &%

PCBs¢] =2AHAAES &3l PCBse miAY LEEE dHT & 7
AW e AFEET oo WE A=EF &S AT dFE JYsia

o},
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(#1) Fugacity Capacities, [mol/m’]/Pa

Zap=166150.4(fugacity capacity of air particles in mol/m’[s]-Pa)
=IF(H="n/a",Kd_s*rhos_g*Zwater/1000,1/ (IF(Tm<Temp, VP,EXP(LN(VP)-6.81*(1-Tm/ Temp))))*3000000/
(Rgas*Temp))

Zgp=554.0783(fugacity capacity of ground soil compartment particles in mol/m’[s]-Pa)
=Kd_s*rhos_g/1000*Zwater

Zsp=554.0783(fugacity capacity of root zone compartment particles in mol/m’[s]-Pa)
=Kd_s*rhos_s/1000*Zwater

Zvp=49.86705(fugacity capacity of vadose zohe compartment particles in mol/m’[s]-Pa)
=Kd_v*rhos_v/1000*Zwater

Zwp=5910.169(fugacity capacity of suspended sediment in surface water in mol/ m3[s]-Pa)
=Kd_d*rhos_d/1000*Zwater

Zdp=5910.169(fugacity capacity of bottom sediment particles in mol/m’[s]-Pa)
=Kd_d*rhos_d/1000*Zwater

Zqp=1846.928(fugacity capacity of aquifer solids in mol/m’-Pa)
=IF(AR24="n/a","n/a" Kd_qg*rhos_q/1000*Zwater)

Zpr=12.4236(fugacity capacity of plant roots)
=Kps*((alpha_s*Zair)+(beta_s*Zwater)+Zsp*(1-alpha_s-beta_s))*rho_p/rhos_s/(1-alpha_s-beta_s)

Zphl=0.049755(fugacity capacity of phloem)
=0.9*Zwater

Za=0.000421(fugacity capacity of air compartment in mol/m’-Pa)
Zair+Zap*rhob_a/rhos_g

Zp=1240.808(fugacity capacity of above-ground plant biomass)
=IF(Zair>0,Kpa*rho_p*Zair+Kpa_part*rho_p*Zap*rhob_a/rhos_g Kpa_part*rho_p*Za)

Zg=347.4145(fugacity capacity of ground soil compartment in mol/m’-Pa)
=(alpha_g*Zair)+(beta_g*Zwater)+Zgp*(1-alpha_g-beta_g)

Zs=356.3532(fugacity capacity of root-soil compartment in mol/m’-Pa)
=(alpha_s*Zair)+(beta_s*Zwater)+(pr_vol*Zpr)+Zsp*(1-alpha_s-beta_s-pr_vol)

Zv=27 44243(fugacity capacity of vadose-zone compartment in mol/m’-Pa)
=(alpha_v*Zair)+(beta_v*Zwater)+Zvp*(1-alpha_v-beta_v)

Zw=0.251544(fugacity capacity of water compartment in mol/m’-Pa)
=(1-(rhob_w/rhos_d))*Zwater+Zwp*(rhob_w/rhos_d)

Zd=4728.146(fugacity capacity of sediment compartment in mol/m’--Pa)
=(beta_d*Zwater)+Zdp*(1-beta_d)

Zqg=1477.553(fugacity capacity of aquifer compartment in mol/m3-Pa)
=IF(AR24="n/a","n/a",(beta_q*Zwater)+Zqp*(1-beta_q))
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£ d7AEdAE WENAZAFZEDY HaldHrt 4 SATH 2T o
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WERAZAFHEZDY 840 e dF7HE ALsidt ol 238 4
A2t ol 5T wAY WA AFsn, ol EUE 39 229 ¥ (Dynamic
model) zaEE%M 283t &7 \41 %EH %fﬂ z2a9E ML ole 4
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Pitt Conf. 2001
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