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INERTS INGREDIENTS IN PESTICIDES PRODUCTS (UNITED
STATES EPA)

List 1 INERTS OF TOXICOLOGICAL CONCERN

Aniline

Asbestos Fiber

1,4-Benzenediol

Cadmium Compunds

Carbon tetrachloride
Chloroform

p-Dichlorobenzene

Di-(2-ethyl hexyl 1) adipate
1,2-Dichloropropane

Di-ethyl hexyl phtalate (DEHP)
Dimethylformamide

Dioxane

Epichlorohydrin

20Ethoxy ethanol (Ethyl cellosolve)
Ethanol ethoxy acetate

Ethylene dichloride

Ethylene glycol monomethyl ether

(Methyl cellosolve)
Ethy! acrylate

n-Hexane

Hydrazine

Isophorone

Pb compounds

Malachite Green

Methyl n-butyl ketone
Methy! chlorides
Methylene chioride
Nonylphenol
Perchlorethylene (PERC)
Phenol

o-Phenylphenol

Propylene oxide
Pyrethrins and Pyrethroids
Rhodamine B

Sodium dichromate
Toluene diisocyanate

1, 1, 2-Trichloroethane
Tributyl tin oxide
Trichloroethylene
Tri-cresylphosphate (TCP)
Tri-orthocresylphosphate (TOCP)
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List 2 POTENTIALLY TOXIC INERTS/HIGH PRIORITY FOR
TESTING

Butyl benzyl phthalate
Dibutyl phthalate
Diethyl phthalate
Dimethyl phthalate
Dioctyl phthalate
2-Chlorotoluene
Cresols

0-Cresol

p-Cresol

m-Cresol
Cyclohexanone
o-Dichlorobenzene

Diethylene glycol mono butyl ether
(butyl carbitol)

Diethylene glycol mono ethyl ether
(carbitol)

Diethylene glycol mono methyl ether
(methyl carbitol)

Dipropylene glycol mono methyl
ether

2-Butoxy-1-ethanol (ethylene glycol
mono buty] ether)

[-Butoxy-2-propanol (1,2-popylene
£NY

2-Benzyl-4-chlorophenol
Chloroethane
p-Chloro-m-xylenol
Dichlorophene

Ethyl benzene
2-Mercaptobenzothiazole (Soxinol
M)

Methyl bromide
Chlorodifluoromethane
Dichloromonofluoromethane
1,1-Difluoroethane

1-Chloro- 1,1-difluoroethane
Isopropyl phenols
Petroleum hydrocarbons
Xylene

p-Nitrophenol

Butylene oxide

Nitroethane

Acetonitrile
1,1,1-Trichloroethane
Triethanolamine

Diethanolamine
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List 2 POTENTIALLY TOXIC INERTS/HIGH PRIORITY FOR
TESTING
glycol-1- mono butyl ether) Butyl methacrylate
1-Butoxyethoxy-2-propanol Methyl methacrylate
1-Methoxy-2-propanol Xylene-range aromatic solvents

Propylene glycol mono butyl ether Dichloroaniline (2,5-)
Tripropylene glycol mono methyl Dichloroaniline (3,4-)

ether Dichloroaniline (3,5-)

Mesityl oxide Dichloroaniline (2,4-)

Methy! isobutry! ketone Dichloroaniline (2,3-)

Methyl ethyl ketoxime Dichloroaniline (2,6-)

Monochioro benzene Dipheny! ether

Nitromethane Trichlorotrifluoroethane

Toluene Trichlorofluoromethane (Difuron
Tolyl triazole 1)

1,2,3-Benzotriazole Dichlorodifluoromethane

Dichlorotetrafluoroethane

tNVe
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List 4 INERTS WITH MINIMUM PISKS - |

Acetic acid
Acetic anhydride

Acetylated lanolin alco-
hol

Alfalfa

Alfalfa meal

Almond, bitter
Almond hulls
Almond shells
Aluminium acetate
Aluminium bicarbonate
Aluminum chloride
Aluminum hydroxide
Aluminum oxide
Aluminum stearate
Aluminum sulfate
Ammonium acetate

Ammonium bicarbo-
nate

Ammoninm bisulfate

Ammonium bromide

Ammonium carbonate

Ammonium chloride

Ammonium citrate

Ammonium lactate
£No

Ammonium nitrate
Ammonium phosphate
Ammonium stearate
Ammonium sulfate
Animal glue

Apple pomace
Ascorby] palmitate
Attapulgiteulype caly
Beef fat

Beeswax

Beet powder
Bentonite

Benzoic acid

Bone meal

Bran

Bread crumbs
Clacareous shale
Calcite

Calcium carbonate
Calcium chloride
Calcium citrate
Calcium hydroxide
Calcium hypochlorite

Calcium oxide

Calcium phosphate
Calcium silicate
Calcium stearate
Calcium sulfate
Canary seed
Cane syrup
Cardboard
Carrots

Casein

Castor oil

Cat food
a-Cellulose
Cheese
Cinnamon
Citric acid
Citrus meal
Citrus pectin
Citrus pulp
Clam shells
Cloves

Cocoa

Cocoa shells
Coconut o1l fatty acids

Coconut oil soap
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List 4 INERTS WITH MINIMUM PISKS - 1

Coco shell flour

Cod liver oil

Coftee grounds
Cookies

Cork

Corn

Corn cobs

Corn flour

Corn meal

Corn oil

Cornstarch

Corn syrup

Cooton

Cottonseed meal
Cottonseed oil

Cracked oats

Cracked wheat

Dextrin

Dextrose

Diacetyl tartaric acid
ester of mono and di-
glycerides of edibie fats

Diatomaceous earth

Dipotassium hydrogen
phosphate

Dog or cat collars
Dolomite
Douglas-fir
ground

Eggs

Egg shells
Ethanol

Feed supplements
Fenugreek

Ferric chloride
Ferric oxide
Ferric sulfate
Ferrous sulfate
Fertilizer

Fish meal

Fish oil

Flour

Gelatin

Glue

Glycerin

Granite

Grape pomace
Graphite

Ground oats
Guar gums

back,

Gypsum

Hearts of corn flour
Honey

Invert sugar

Invert syrup

Iron

Iron oxide

iron sulfate

Ivory snow
Kaolinite-type clay
Lactic acid

Lactose

Lard

Latex

Lauryl alcohol
Lecithin

Lime

Limestone

Linsed oil
Magnesium carbonate
Magnesium chloride
Magnesium lime
Magnesium oxide

Magnesium silicate

AN
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List 4 INERTS WITH MINIMUM PISKS - 1

Magnesium stearate
Mangnesium sulfate
Manganous oxide
Malt flavor

Meat

Meat meal

Meal scraps
Medicated block
Medicated feed
Methyl oleate

Mica

Milk

Millet seed

Mineral oil
Molasses
Montmorillonitetype
clay

Nitrogen

Nutria meat

Nylon

Oatmeal

Qats

Oleic acid

Olive oil

— Y

Onions
Orange pulp
Opyster shells
Paint
Palmitic acid
Paper
Paprika
Paraffin wax
Peanut butter
Peanut oil
Peanuts
Peanut shells
Peat moss
Peacan shell flour
Pectin

Pig tasties
Pine oil

Polyethylene film

Polyvinyl chloride resin

Potassium acetate

Potassium aluminum

silicate
Potassium carbonate

Potassium chloride

Potassium nitrate
Potassium oleate
Potassium phosphate
Potassium stearate
Potassium sulfate
Potatoes

Poultry feed
n-Propanol
Propionic acid
Pumice

Raisins

Red cedar chips
Red dog flour
Rice

Rice hulls
Rubber

Rye flour
Safflower oil
Sawdust

Scratch feed
Seaweed

Shale

Shampoo base

Silica
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List 4 INERTS WITH MINIMUM PISKS - 1

Silica gel

Silicone

Soap bark

Soap, hydrogen emul-
sion

Soapstone

Sodium acetate

Sodium aluminum

phosphate

Sodium ascorbate
Sodium benzoate
Sodium bicarbonate
Sodium bisulfate
Sodium bromide
Sodium carbonate
Sodium chloride
Sodium citrate

Sodium fluoride
Sodium hypophosphate
Sodium hypophosphite
Sodium metasilicate
Sodium nitrate

Sodium oleate

Sodium phosphate

Sodium propionate

Sodium silicate
Sodium stearate

Sodium sulfate

Sodium tallow soap
Sodium tri poly phos-
phate

Sorbic acid (and potas-
sium salt)

Sorbitol

Soybean hulls
Soybean meal
Soybean oil

Soy flour

Soy protein

Sucrose

Sugarbeet meal
Sunflower seeds
Tacks

Tallow

Tricalcium phosphate
Trisodium phosphate
Urea

Vanillin

Vermiculite

Vitamin C

Vitamin E
Walnut flour
Walnut shells
Water

Wheat

Wheat germ oll
Whey
Wintergreen oil
Wool

Xanthan gum
Yeast

Zinc carbonate
Zinc oxide
Zinc stearate
Zinc sulfate
Croscarmelose sodium

Sodium carboxyl-

methyl cellulose

£ VA
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Assessment of hazard to worker exposed to pesticides and Mos

(Margin of safety) :
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Urine, 50 m!

-—0D-HPBA., 10 ug
~-— 2N NaOH, 5 ml
<— Conc. HCI, 2 ml
|*—CH,Cl,. 20 ml x 2

100°C, 30 min,—+
100°C. 30 min.—

{
Aqueous layer

1
CH,C1,

Evaporate-»l’—Na’So“ 304

Residue
<—CCI,CH,0OH, 0.2 ml

709C, 20 min.— =—{CF, C0),0, 0.5 mt

Evaporate —
GC-MS

Residue
Sillica-gel column chromatography

Evaporate =—
Residue

|

NaCH

f . CPiA-glu. CPIA
| Hydrolysis NaOH

\of conjugate PBA-giu. ——= PBA
| HCI

1 HPBA-sul, — HPBA
[}

|

|

: Exiraction

1

|

x

| Derivatization

! CCI,CH,OH

| R-COOH RCOOCH,CI,
4

’ Determination

; (HPBA)

T

5

:Clean—up

=

| Determination
} (CPIA. PBA)

ANALYTICAL METHOD FOR CPIA, PBA, HPBA AND THEIR CONJUGATE IN HUMAN URINE
D-HFBA : Oeuterium labeled HPBA (Internal Standard)

COCH
CPIA:CI@ICOOH PBA : @o@ HPBA : HO=f 3 o-@

COOH

oS My HPBA 4 PBA § CPIA o\ Jlindl Jtes Zip A3 olgls :+ (A) S
Lol J_,g U’ (PR U)a:ll

sl patll HPBA ol oldll ST A o D-HPBA
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Conditions for mass fragmentography : HPBA ester
apparatus; Finnigan model 4000 mass spectrometer
column' 5 & silicone Gum SE-30 / Gas Chrom &

100-120 mesh /2 mm X 1Im

temperature' in gection 240°'C, column 220 C
carrier' helium 20 ml / min

ionization’ 70 ev

mass fragment' HPBA 456 (M*), Deutero HPBA 464
retention time' 1.9 min

P S Jeadll spes szl PBA ) CPIA 0M) Las s
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Conditions for mass fragmentography : CPIA ester
apparatus' Finnigan model 4000 mass spectrometer
columu’ 5 & FFAP / Chromosorh W AW-DMCS 60-80 mesh
2 mm X Im
temperature’ injection 250 C. column 210 C
carrier' helium 20 ml / min

AR



ionization' 20 ev
mass fragment' 342 (M1
retention time’ 2.5 min
Conditions for mass  fragmentography : PBA ester
apparatus’ Finnigan model 4000 mass spectrometer
column' S & silicone XE-60 / Gas Chrom &

100-120 mesh /2 mm X lin

temperature’ injection 250 C, column 215 C
carrier’ helium 20 ml / min
ionization' 20 ev

mass fragment’ 344 (M*)

retention time' 2. 8 min
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1 Left Shoulder xS
2 Right Shoulder g ¥ LS
3 Chest St
4 Back o
S Right Forearm wﬁl C\J.Ul
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7 Left Thigh IV dsuilt
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Intake of pesticide residues by consumers, ADI (Acceptable daily intake and

VSD (virtually safe dose)
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PARAMETERS FOR RISK ASSESSMENT OF
PESTICIDES

ADI ([Maximum] Acceptable Daily Intake for Man, mg/kg
body weight/day)

ADI = NOAEL X Safety factor(Uncertainty factor)?’
a) No Observed Adverse Effect Level in Animals,
mg/kg bw/day
b} Usually 1/100 (1/10~1/1000)

VSD (Virtually Safe Dose) -
The Dose of Carcinogens | __/
in Humans Giving a Very o 10 /|

Low Incidence (e.g. 107¢) ¢

Probit, Logit, Weibull, One- © g6l >~ . |
(8]
C

hit, Multi-hit, Multi-stage,
Mantel-Bryan Models etc. PPid

For Low Dose Extrapolation VSD cxperimental
(VSD's Given by Two Models Figures

. . — Dose
Somtimes Differ by 10° or More.)
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Insecticides, Acaricides & Fumigants bs-dlly 4y Jlf'\“} el ol

Compound ADI (mg/kg/day) Compound ADI (mg/kg/day)
Acephate 0.03 Chlorobenzilate 0.02
Aldicarb 0.005 Chloropropylate 0.01(T)
Aldrin 0.0001 Chlorpyrifos 0.01
Amitraz 0.003 Chlorphyrifos-methyl 0.01
Azinphos-methy] 0.0025 chlofentezine 0.02
Azocyclorin 0.003 Crufomate 0.1
Bendiocarb 0.004 Cyanofenphos 0.001
Bromideion 1.0 Cyfluthrin 0.02
Bromophos-ethyl 0.003 Cyhalothrin 0.02
Bromophos-methyl  0.003 Cyhexatin 0.008
Bromopropylate 0.008 Cypermethrin 0.05
Carbaryl 0.01 DDT 0.02
Carbofuran 0.01 Deltamethrin 0.01
Carbon tetrachloride  0.0005 Demeton-S-methyl 0.0003 (d)
Carbophenothion 0.0005 Diaalinon 0.002
Carbosulfan 0.01 Dichlorvos 0.004
Cartap 0.1 Dicofol 0.025
Chinomethionat 0.006 Dieldrnin 0.0001
Chlordane 0.0005 Diflubenzuron 0.02
Chlordimeform withdrawn Dimethoate 0.01
Chlorfenson 0.01 Dioxathion 0.0015
Chlorfenvinphos 0.002 Disulfoton 0.002
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Endosulfan
Endrin
Ethiofencarb
Ethion
Ethoprophos
Etrimfos
Fenamiphos
Fenbutatin-oxide
Fenchlorphos
Fenitrothion
Fensulfothion
Fenthion
Fenvalerate
Flucythrinate
Formothion
Heptachlor
Isofenphos
Leptophos
Lindane
Malathion
Mecarbam
Methacrifos
Methamidophos
Methidathion
Methiocarb
Methomyl
Methoprene

0.006
0.0002

0.1

0.006 (1990)
0.0003
0.003
0.0005

0.03

0.01

0.005
0.0003
0.001

0.02

0.02

0.02

0.0005
0.001

0.001 (T)
0.008

0.02

0.002

0.003 (1990)
0.0006
0.005

0.001

0.03

0.1

Methoxychlor
Mevinphos
Monocrotophos
Omethoate
Oxamy|

Parathion
Parathion-methyl
Permethrin
Phenothrin
Phencbosce
Phosmet
Phosphamidon
Phoxim

Piperonyl butoxide
Pirimicarb
Pirimiphos-methyl
Potassium cyanide
Propargite
Propoxur
Pyrethrins
Terbufos
Thiodicarb
Thiometon
Triazophos
Trichlorfon
Tricyclohexyltin
Vamidothion

0.1
0.0015
0.0006
0.0003
0.03
0.005
0.02
0.05 (a)
0.07 (b)
0.003
0.02
0.0005
0,001
0.03
0.02
0.01
0.05
0.15
0.02
0.04
0.0002
0.03
0.003
0.0002 (T)
0.0]
0.007 (T)
0.008
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Fungicides Skl olu b
Compound ADI (mg/kg/day) Compound ADI (mg/kg/day)
Anilazine 0.01 Ethylenethiourea 0.002 (1993)
Benalaxyl 0.05 Fentin compounds 0.0005
Benomyl 0.02 Flusilazole 0.001
Bitertanol 0.0] Folpet 0.01(T)
Captafol withdrawn Guazatine 0.03
Captan 0.1 Hexachlorobenzene  0.0006
Carbendazim 0.01 Imazalil 0.01
Chlorothalonil 0.003 (1989) Iprodione 0.3
Dichlofluanid 0.3 Metalaxyl 0.03
Dichloran 0.03 (T) Oxythioquinox 0.003 (T)
Dinocap 0.001 2-Phenylphenol 0.02
Diphenyl 0.125 Prochloraz 0.01
Diphenylamine 0.02 Procymidone 0.1
Dithiocarbamates Propamocarb 0.1
dimethyl (Ziram, Fer- Propiconazole 0.04
bam) Propineb withdrawn
Dithiocarbamates, 0.05 Quintozenc 0.007
ethylenebis Thiabendazole 0.3
(Mancozeb, Maneb, Thioophanate-methyl — 0.08
zineb) Thiram 0.005
Dithiocarbamates, 0.005 (T Toly{luanid 0.1
propylenebis Triadimeton 0.03
(Propineb, Thiram)  withdrawn Triadimenol 0.05
Dodine 0.01 Triforine 0.02
Edifenphos 0.003 (T) Vinclozolin 0.07

AR




Herbicides and Plant Growth Regulator il yeidl ooladeiey Mliodl Ol

Compound ADI (mg/kg/day) Compound ADI (mg/kg/day)

Amitrole 0.00003 Glyphosate 0.03
Chlormequat 0.05 Maleic hydrazide 5
24-D 03 Paclobutrazol 0.1
Daminozide 0.5 (c) Paraquat 0.004
Dimethipin 0.02 2,45-T 0.03
Diquant 0.008 Tecnazene 0.001
Ethoxyquin 0.06

(T): Temporary ADI; (1990): Temporary ADI by 1990
(a): Applies to nominal 40% cis-, 50% trans- and 25% cis-, 75% trans- ma-
terial only

(b): for d-phenothrin; (¢): Daminozide containing less than 30 mg/kg
(d): Group ADI, alone or in Combination
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DEGREES OF EVIDENCE FOR CARCINOGENICITY IN HUMAN AND IN EX-
PERIMENTAL ANIMALS, AND OVERALL EVALUATIONS OF
CARCINOGENICITY TO HUMANS FOR AGENTS EVALUATED IN IARC

MONOGRAPHS VOLUMES 1-42. (PESTICIDES UNDERL[NED)
u)\a..]\ u'bb.o—; &)L.u“a” u,uaj..ﬂ

- i &, Degree of evidence Jeladt puid
Yl atll Ol )t slust  for carcinogenicity

A Overall
gent Human Animal €valuation

%‘ (2-Amino-0H-pyrido [1,3-b] in- ND S 2B
do]e) [40. 1986]
Acetaldehyde I S 2B
Acetamide¢ ND S 2B
Acridine oranged [16, 1978] ND 1 3
Acriflavinium chlorided [13, 1977] ND I 3
Acrokein I I 3
Acrylamideb [39 1986] ND S 2B
Acrylic acidd 519 1979] ND ND 3
Acrylic fibres4 [19, 1979) ND ND 3
Acrylonitrile L S 2A
Acrylonitrile-butadiene-styrene copoly- ND ND 3
mers¥ [19, 1979] '
Actinomycin®? I L 3
Adriamycin€ 1 S 2A
Af-2 [2- (2-Furyl)-3-(5-nitro-2-furyl) acry- ND S 2B
lamldc] [31, 1983]
Aflatoxins S S 1
Agaritineb [31, 1983] ND 1 3
Aldrin I L 3
Ally! chloride? {36, 1985] ND I 3
Allyl isothiocyanate? [36, 1985] ND L 2

YO Vg sl =1 L Ul =S
R sat =E 53 gulknse il =L
Sl & =ND
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Degree of evidence
for carcinogenicit
8 y Overall

Agent evaluation
Human Animal

Allyl isovalerate? [36, 1985] ND L 3
Aluminium producti-on S 1
Amaranth? [8, 1975] ND [ 3
5-Aminoacenaphthened [16, 1978] ND | 3
2-Aminoanthraquinoneb [27, 1982] ND L 3
para-Aminoazobenzene® ND S 2B
ortho-Aminoazotoluene? [8, 1975] ND S 2B
para-Aminobenzoic acid? [16, 1978] ND [ 3
4 - Aminobiphenyl S S 1
1-Amino-2-methylanthraquinone® [27, ND L 3
1982]
2-Amino-5-(5-nitro-2-furyl)-1,3,4 - ND S 2B
thiadiazoleb [7, 1974]
4 -Amino-2-nitrophenol€ [16, 1978] ND i 3
2-Amino-5-nitrothiazole? {31, 1983] ND L 3
11-Aminoundecanoic acid® [39, 1986] ND L 3
Amitrole I S 2B

aND, no adequate data; ESL. evidence suggesting lack of carcinogenicity; 1; inadequate
evidence; 1, limited evidence; S. sufficient evidence, For definitions of terms and overall
evaluations.

bQOverall evaluation based only on evidence of carcinogenicity in monograph [volume,
year].

Degree of evidence in animals revised on the basis of data that appeared after the most
recent monograph and or on the basis of present criteria.

dDegree of evidence not previously categorized; evaluation made according to present
criteria on the batis of data in monograph [volume, year).

¢Other relevant data, as given in the summaries here or in monograph [volume, year]; in-
fluenced the making of the overall evalvation.
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Degree of evidence

for carcinogenicity Overall

Agent , evaluation
Human Animal

Anaesthetics, volatile I 3

Cyclopropane ND

Diethyl ether ND

Divinyl ether ND

Enflurane |

Fluroxene ND

Halothane I

Isoflurane I

Methoxyflurane [

Nitrous oxide |
Androgenic (anabolic) steroids L 2A

Oxymetholone ND

Testosterone S
AngelicinsP [40, 1986]

Angelicin plus ultraviolet A radiation ND L 3

5-Methylangelicin plus ultraviolet A radi- ND L 3

ation

4,4 -Dimethylangelicin plus ultraviolet A ND ND 3

radiation

4,5-Dimethylangelicin plus ultraviolet A ND L 3

radiation

4,4,6-Trimethylangelicin plus ultraviolet ND ND 3

A radiation
Aniline 1 L 3
ortho-Anisidine? [27, 1982] ND S 2B
para-Anisidine? [27, 1982] ND I 3
Anthanthrene? [32, 1982} ND L 3

tga




Degree of evidence
for carcinogenicit
8 Y Overall

Agent .
Human Animal S

Anthracene® ND I 3
Anthranilic acid4 [16, 1978 ND I 3
Apholaged [9, 1975] ND I 3

Aramite” b [5, 1974] ND S 2B
Arsenic and arsenic compounds S [ 1
Asbestos S S ]
Attapulgite I L 3

Auramine (technical-grade) | S 2B
Manufacture of auramine S 1
Aurothioglucosed [13, 1977] ND L 3
5-Azacytidined [26, 1981] ND L 3

Azaserineb {10, 1967] ND S 2B
Azathioprine S L 1
Aziridined [9, 1975} ND L 3
2-(1-Aziridinyl) ethanold [9, 1975] ND L 3
Aziridy) benzoguinone4 [9, 1975) ND L 3
Azobenzened [8, 1975] ND L 3
Benz {a] acridine? [32, 1983] ND I 3
Benz [c] acridineb [32, 1983] ND L . 3

Benz [a] anthraceneb.€ [32, 1983] ND S 2A
Benzene S S 1
Benzidine S S |

* This evaluation applies to the group of chemicals as a whole and not necessarily to all
individual chemicals within the group.
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Agent

Degree of evidence

for carcinogenicity Overall

Human Animal evaluation

Benzidine-based dyes€ | 2A

Direct Black 38 (technical-grade) S

Direct Blue 6 (technical-grade) S

Direct Brown 95 (technical-grade) S
Benzo [b] fluoranthened [32, 1983] ND S 2B
Benzo [f] fluorantheneb [32, 1983] ND S 2B
Benzo [k] fluoranthened [32, 1983] ND S 2B
Benzo [ghi] fluoranthene® [32, 1983] ND 1 3
Benzo [a] fluorene [32, 1983] ND ! 3
Benzo [b] fluorenc? [32, 1983] ND i 3
Benzo [c] fluoreneb [32, 1983] ND I 3
Benzo [ghi] peryleneb {32, 1983] ND | 3
Benzo [c] phenanthrenef [32, 1983] ND | 3
Benzo [a] pyreneb»€ [32, 1983] ND S 2A
Benzo [e] pyreneb [32, 1983] ND | 3
para-Benzoquinone dioxime? [29, 1982] ND L 3
Benzoyl chloride 1 1 3
Benzoyl peroxide? [36, 1985] I I 3
Benzyl acelate? [40, 1980] ND L 3
Benzyl violet 4B? [16, 1978] ND S 2B
Beryllium and beryllium compounds L S 2A
Betel quid

With tobacco S L 1

Without tobacco L

gLV




Degree of evidence

for carcinogenicity Overall
ver.

Agent evaluation
Human  Animal

Bis (1-aziridiny) morpholinophosphine sul-  ND L 3
phided [9, 1975) _
Bis (2-chloroethy) etherd [9,1975) ND L 3
N,N-Bis (2-chloroethyl) -2-naphthylamine S L 1
(Chlornaphazine)
1,2-Bis (chloromethoxy) ethaned {15, 1977} ND L 3
1,4 -Bis (chloromethoxymethy) benzene? ND L 3
(15, 1977)
Bis (chloromethy) ether and chloromethyl S S 1
methyl ether (technical-grade)
Bis (2-chloro-1-methylethy) ether? [41, ND L 3
1986]
Bitumens 1 3

Steam-refined and cracking-residue bitu- L

mens

Air-refined bitumens I

Extracts of steam-refined and air-refined S 2B

bitumens
Bleomycins€ I L 2B
Blue VRS9 [16, 1978] ND L 3
Bracken fern I S 2B
Brilliant Blue FCF4 [16, 1978 ND L 3
1,3-Butadiene S 2B
1,4 -Butanediol dimethanesulphonate S L 1

(Myleran)

EEA




Degree of evidence

for carcinogenicity Overall

Agent

Human Animal evaluation

n-Butyl acrylateb [39, 1986] ND 3
Butylated hydroxyanisok (BHA)? [40, ND S 2B
1986}
Butylated hydroxytoluene (BHT)Y [40, ND L 3
1986)
Buty benzyl phthalateb [29, 1982] ND 1 3
B-Butyrolactoneb [11, 1976) ND S 2B
y-ButyrolactonebjC [11, 1976] ND 1 3
Cadmium and cadmium compounds L S 2A
Cantharidin9 [10, 1976] ND L 3
Caprolactam¢ ND ESL 4
Captan® [30, 1983] ND L 3
Carbaryld [12, 1976] ND I 3
Carbazoleb [32, 1983] ND L 3
3-Carbethoxypsoralenb-c [40, 1986] ND I 3
Carbon blacks | | 3

Carbon-black extracts S 2B
Carbon tetrachloride | S 2B
Carmoisined [8, 1975] ND [ 3
Carrageenan

NativeP-€ [31, 1983) ND I 3

Degraded [31, 1983] ND S 2B
Catechold [15, 1977] ND I 3
Chlorambucil S S 1
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Degree of evidence
for carcinogenicity Ov

Agent erall
Human Animal evaluation
Chloramphenicol 1L 1 2B
Chlordane/Heptachlor 1 L 3
Chlordecone (Kepone)? [20, 1979] ND S 2B
Chlordimeformb [30, 1983] ND I
Chlorinated dibenzodioxins (other than ND 1
TCDD) [15, 1977)
a-Chlorinated toluenes I 2B
Benzyl chloride L
Benzal chloride L
Benzotrichloride S
Chlorobenzilateb [30, 1983] ND L 3
Chlorodifluoromethane 1 L
Chloroethyl nitrosoureas
Bischloroethyl nitrosourea (BCNU) L S 2A
1-(2-Chloroethyl)-3-cyclohexyl-I- I S 2A
nitrosourea (CCNU)€
1-(2-Chloroethy)-3-(4 - 8 L 1
methylcyclohexyl)-1-nitrosourea (Methyl
-CCNU)
Chlorofluorome, hane? [41, 1986] ND L 3
Chloroform I S 2B
Chlorophenols L 2B
Pentachlorophenol I
2,4,5-Trichlorophenol I

£o.




Degree of evidence
for carcinogenicit
& Y Qverall

Agent ) evaluation
Human  Animal

2,4,6-Trichlorophenol S
Chlorophenoxy herbicides L 2B

24-D I

245-T I

MCPA ND
4 - ChIoro-ortho-phenylenediamineb [27, ND S 2B
1982]
4 - Chloro-meta-phenylenediamine? [27, ND I 3
1982]
Chloroprene I [
Chloroprophamd [12, 1976] ND I
Chlorothalonil? [30, 1983] ND L
para-Chloro-oriho-toluidine? [30, 1983] ND S 2B
2-Chloro-, I, I-trifluoroethane® [41, 1983] ND L 3
Cholesterol I [ 3
Chromium and chromium compounds

Chromium metal I | 3

Trivalent chromium compounds | 1 3

Hexavalent chromium compounds S S 1
Chrysene? [32, 1983] ND L 3
Chrysoidine I L 3
Cl Disperse yellow 34 [8, 1975] ND I 3
Cinnamy! anthranilate? [31, 1983] ND L 3

1 S 2A

Cisplatin€

£0)




Degree of evidence

for carcinogenicit
& y Overall

heen Human Animal evaluation

Citrinin® [40, 1986] ND L 3
Citrus red No. 26 [8, 1975] ND S 2B
Clofibrate I L 3
Clomiphene citrate I I 3
Coal gasification S 1
Coal-tar pitches S S 1
Coal-tars S S I
Coke production S 1
Copper 8-hydroxyquinolined [15, 1977] ND [ 3
Coroneneb [32, 1983] ND I 3
Coumarin? [10, 1976} ND L 3
Creosotes L S 2A
meta-Cresidine? [27, 1982] ND I 3
para-Cresidined [27, 1982] ND S 2B
Cycasinb [10,1976] (see also Methylazoxy- ND S 2B
methano!l and its acetate)

Cyclamates I L 3
Cyclochlorotined [10, 1976] ND I 3
Cyclopenta [ed] pyrenel [32, 1983] ND L 3
Cyclophosphamide S S 1
Dacarbazine S 2B
D&C Red No. 99 [8, 1975] ND I 3
Dapsone [ L 3
Daunomycin® [10, 1976) ND S 2B




Degree of evidence
for carcinogenicity Overall

Agent X
: Human Animal evaluation

DDT ! S 2B
Diacetylaminoazotouluened [8, 1975] ND 1 3
N, N-Diacetylbenzidine? [16, 1978] ND S 2B
Diallate? [30, 1983] ND L 3
2,4 -Diaminoanisole? [27, 1982] ND S 2B
4,4 -Diaminodiphenyl ether? [29, 1982] ND S 2B
1,2-Diamino- 4 nitrobenzened [1978] ND 1
1,4 -Diamino-2-nitrobenzened [16, 1978] ND I
2,4 -Diaminotoluene [16, 1978] ND S 2B
2,5-Diaminotoluene? [16, 1978] ND !
Diazepam l I
Diazomethaned [7, 1974] ND L
Dibenz [a,k] acridine? [32, 1983] ND S 2B
Dibenz [a,f] acridine? [32, 1983] ND S 2B
Dibenz [a,c] anthracene? [32, 1983] ND L 3
Dibenz [a,h] anthracened:€ [32, 1983] ND S 2A
Dibenz [a,f] anthracene? [32, 1983] ND L 3
7H-Dibenzo [c.g] carbazoleb [32, 1983] ND S 2B
Dibenzo [a,e] fluoranthene? [32, 1983] ND L 3
Dibenzo [#,rst] pentaphened [3, 1973] ND L
Dibenzo [a,e] pyrene? [32, 1083] ND S 2B
Dibenzo [a,h] pyreneb [32, 1983] ND S 2B

* This evatuation applies to: he group of chemicals as a whole and not ne-
cessarily to all individual chemicals within the group.
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Degree of evidence
for carcinogenicit
5 Y Overall

Agent evaluation
Human Animal

Dibenzo [a,i] pyrene® [32, 1983] ND S 2B
Dibenzo [a,] pyreneb [32, 1983] ND S 2B
1,2-Dibromo-3-chloropropane I S 2B
Dichloroacetylene? [39, 1986] ND L 3
ortho-Dichlorobenzene I I 3
para-Dichlorobenzene i S 2B
3,3-Dichlorobenzidine 1 S 2B
trans-1,4 -Dichlorobutene? [15, 1977} ND I 3
3,3-Dichloro- 4,4 -diaminodipheny| ether? ND S 2B
[16, 1978]
1,2-Dichloroethane? [20, 1979] ND S 2B
Dichleromethane I S 2B
2,6-Dichloro-para-phenylenediamine? [39, ND L 3
1986]
1,2-Dichloropropane? [41, 1986] ND L 3
1,3-Dichloropropene (technical-grade) I S 2B
Dichlorvos? [20, 1979] ND I 3
Dicofol? [30, 1983] ND L 3
Dieldrin [ L 3
Diepoxybutane? {11, 1967] ND S 2B
Di (2-ethlhexyl) 3 dipate? [29, 1982] ND L 3
Di (2-ethylhexyl) phthalated [29, 1982] ND S 2B
1,2-Diethylhydrazine? [4, 1974] ND S 2B
Diethyl sulphate L S 2A

tot




Degiee of evidence

for carcinogenicity Overall

Agent evaluation
Human Animal

Diglycidyl resorcinol ether? [36, 1985] ND 2B
Dihydrosafrole? [10, 1967] ND 2B
Dihydroxymethyl furatrizined [24, 1980] ND 3
(see also Panfuran S)
Dimethoxaned [15, 1977] ND 3
3,3-Dimethoxy benzidine (ortho- I S 2B
Dianisidine)
3,3-Dimethoxy benzidine- 4,4 - ND L 3
diisocyanate? [39, 1986]
para-Dimethylaminoazo benzeneP [8, ND S 2B
1975]
para-Dimethylaminoazo benzenediazo so- ND I 3
dium sulphonaled [8, 1975]
trans-2-[(Dimethylamino) methylimino]-5- ND S 2B
[2-(5-nitro-2-furyl)vinyl]-1.3.4 -
oxadiazoleb [7, 1974]
3,3-Dimethylbenzidine (ortho-Tolidine)? ND S 2B
[1, 1972]
dimethylcarbamoyl chloride€ I S 2A
1,1-Dimethyihydrazine? [4, 1974] ND S 2B
1,2-Dimethylhydrazine? [4, 1974] ND S 2B
1,4 -Dimethylphenanthrene? [32, 1983] ND I 3
Dimethy! sulphate€ 1 S 2A
1,8-Dinitropyrene? [33, 1984] ND 1 3
Dinitrosopentamethy lenetetramined [11, ND I 3

too




Degree of evidence
f ' iCit
or carcinogenicity .

Agent evaluation
Human Animal

1976]
1,4 -Dioxane I S 2B
2,4 -Diphenyldiamined [16, 1978] ND I 3
Disulfiram? [12, 1976] ND I 3
Dithranold [13, 1977] ND I 3
Dulcin9 [12, 1976] ND 1 3
Endrin [5, 1974] ND I 3
Eosind [15, 1977) ND I 3
Epichlorohydrin€ I S 2A
1-Epoxyethyl-3,4 -epoxycyclohexane? [11, ND 3
1967]
3,4 -Epoxy-6-methylcyclohexylmethyl-3,4 - ND L 3
epoxy-6-methylcyclohexane carboxylated
[11,1976]
cis-0, 10-Epoxystearic acid? [11, 1976] ND I 3
Erionite S S
Ethionamided [13, 1977) ND L 3
Ethyl acrylated [39, 1986] ND S 2B
Ethylened [19, 1979] ND ND 3
Ethylene dibromide€ I S 2A
Ethylene oxide L S 2A
Ethylene sulphided [11, 1976] ND L 3
Ethylene thiourea ! S 2B
Ethyl methanesulphonate® [7, 1974] ND S 2B

N




Degree of evidence
for carcinogenicity
. Overall

Agent evaluation
Human Animal

N-Ethyl-N-nitrosoureab>€ [17, 1978] ND S 2A
Ethyl selenacd [12, 1976] ND I 3
Ethyl telluracd [12, 1976] ND I 3
Eugenol? [36, 1985] ND L 3
Evans blued [8, 1975] ND L 3
Fast Green FCF4 [16, 1978] ND L 3
Ferbamd [12, 1976] ND i 3
Fluometuron® [30, 1983] ND I 3
Fluoranthene?:€ [32, 1983] ND 1 3
Fluorene? [32, 1983] ND 1 3
Fluorides (inorganic, used in drinking- 1 I 3
water)
5-Fluorouracil | I 3
Formaldehyde L S 2A
2-(2-Formylhydrazino)-4 -(5-nitro-2-furyl) ND S 2B
thiazoleb [7, 1974]
FurazolidoneP [31, 1983] ND I 3
Fusarenon-X? [31, 1983] ND [ ;
Glu-P-1 (2-Amino-6-methyldipyrido [1,2-a:  ND S 2B
3,2-d] imidazolc)? {40, 1986
Glu-[2 (2-Aminodipyrido [1,2-a: 3,2-d] ND S 2B
imidazole)? [40, 1986]
Glycidaldehyde? [11, 1976] ND S 2B
Glycidy! oleated {11, 1976] ND L 3

foy




Degree of evidence
for carcinogenicity

Agent evaluaton
Human Animal

Glycidyl stearate [11, 1976] ND I 3
Griseofulvin® ND S 2B
Guinea Green B4[16, 1978] ND L,
Gyromitrin€ ND L
Haematite and ferric oxide

Ferric oxide I ESL

Haematite I 1

Underground haematite mining with ex- S

posure to radon
Hexachlorobenzene 1 S 2B
Hexachlorobutadieneb [20, 1979) ND L 3
Hexachlorocyclohexanes (HCH) I 2B

Technical-grade HCH S

4-HCH S

b-HCH L

Y-HCH (Lindans) @
Hexachloroethane? [20, 1979] ND L
Hexachlorophene? [20, 1979] ND I
Hexamethylphosphoramide? [15, 1977] ND S 2B
Hycanthone mesylated [13, 1977] ND I
Hydralazine I L
Hydrazine I S 2B
Hydrogen peroxide? [36, 1985] ND L
Hydroquinoned [15, 1977] ND I
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Degree of evidence
e ‘ ot
or carcinogenicity .

Agent evaluation
Human  Animal

4 -Hydroxyazobenzened [8, 1975] ND ] 3
8-Hydroxyquinoline [13, 1977) ND 1 3
Hydroxysenkirkined [10, 1976} ND 1 3
Indeno [1,2,3-cd] pyrene? [32,1983] ND S 2B
1Q (2-Amino-3-methylimidazo [4,5-f] qui- ND S 2B
noline) [40, 1986}
Iron and steel founding S |
Iron-dextran complex S 2B
lron-dextrin complex? [2, 1973] ND L 3
Iron sorbitol-citric acid Complexd [2,1973] ND 1 3
Isatidined [10, 1976] ND L 3
Isonicotinic acid hydrazide (Isoniazid) | L 3
Isophosphamideb [26, 1981] ND L 3
Isopropyl alcohol munufacture (strong-acid S |
process)

Isopropyl alcohol 1 l 3

Isopropyl oils I | 3
Isosafrole [10, 1976] ND L 3

ND 1 3

Kaempfero]Ib [31, 1983] ND I 3
Lasiocarpine? [10, 1976] ND S 2B
Lauroyl peroxideb [36, 1985] ND 1 3
Lead and lead compounds

Lnorganic I S 2B

fo4




Degree of evidence
e ; it
or carcinogenicity

Agent .
Human Animal evaluation
Organotead I 1 3
Leather industries
Boot and shoe manufactuie and repair S I
Leather goods manufacture 3
Leather tanning and processing I 3
Light Green SF? [16, 1978] ND L 3
Luteoskyrind [10, 1976) ND L 3
Magenta I I 3
Manufacture of magenta S I
Malathiond:€ [30, 1983] ND I 3
Maleic hydrazided [4, 1974] ND I 3
Malonaldehyde? [36, 1985] ND I 3
Maneb4 [12, 1976] ND I 3
Mannomustine4 [9, 1975] ND L 3
MeA-a-C (2-Amino-3-methyl-9H-pyrido ND S 2B
[2,3-b] indole)? [40, 1986)
Medphaland [9, 1975) ND 1
MelQ (2-Amino-3,4 -dimethylimidazo [4,5- ND I
f] quinoline)? [40, 1986]
MelQx (2-Amino-3,8-dimethylimidazo ND [ 3
[4,5-/] quinoxaline)? [40, 1986]
Melamineb [93, 1986] ND I 3
Melphalan S S I
6-Mercaptopurine I I 3

i,




Degree of evidence

for carcinogenicity Overall

Agent

Human Animal evaluation
Merphalan® [9, 1975] ND S 2B
Methotrexate I [ 3
Methoxychlor®:€ [20, 1979) ND I 3
5-Methoxypsoralen® ] S 2A
8-Methoxypsoralen (Methoxsalen) plus ul- S S I
traviolet radiation
Methyl acrylatel [39, 1986] ND I 3
2-Methylaziridine? [9, 1975) ND S 2B
Methylazoxymethanol and its acetateb [10, ND S 2B
1976]
Methy! bromide ! L 3
Methyl carbamated [12, 1976} ND I 3
Methyl chloride [ [ 3
1 -MethylchryseneP [32, 1983] ND 1 3
2 -Methylchrysene? [32, 1983] ND L 3
3 -Methylchrysened [32, 1983] ND L 3
4 -Methylchrysene? [32, 1983] ND L 3
5 -Methylchrysene? [32, 1983] ND S 2B
6 -Methylchrysened [32, 1983] ND L 3
N-Methyl-N,4 -dinitrosoaniline? [1,1972]  ND L 3
4,4 -Methylene bis (2-chloroaniline) I S 2A
(MOCA)e
4,4 -Methylenebis (N,N-dimethyl) benze- ND L 3

namineb [27, 1982]

£




Degree of evidence
for carcinogenicit
5 J Overall

Agent .
Human Animal evaluation
4,4 -Methylene bis (2-methylaniline) 1 2B
4,4 -Methylenedianiline? [39, 1986] ND S 2B
4,4 -Methylenediphenyl diisocyanatear [19, ND ND 3
1979]
2-Methyifluorantheneb [32, 1983] ND L 3
“3-Methylfluorantheneb [32, 1983] ND I 3
Methyl iodideb [41, 1986] ND L 3
Methyl methacrylate [19, 1979] ND I 3
Methyl methanesulphonate? [7, 1974 ND S 2B
2-Methyl-I-nitroanthraquinone (uncertain ND S 2B
purity)? [27, 1982]
N-Methyl-N-nitro-N-nitrosoguanidine I S 2A
(MNNG)€
N-Methyl-N-nitrosourea € [17, 1978] ND S 2A
N-Methyl-N-nitrosourcthancP [4, 1974) ND S 2B
Methyl parathion® ND ESL 3
1-Methylphenanthrene? [32, 1983] ND I 3
Methyl red [8, 1975) ND I 3
Methyl selenacd [12, 1976] ND I 3
Methylthiouracil® [7, 1974] ND S 2B
Metronidazole 1 S 2B
Mineral oils
Untreated and mildly-treated oils S S |
Highly-refied oils 3

£NY



Degree of evidence

- for carcinogenicity egﬂggn
Human Animal

Mirex? [20, 1979] ND S 2B
Mitomycin CP [10, 1976] ND S 2B
Modacrylic fibresd [19, 1979] ND ND 3
Monocrotaline? [10, 1976] ND S 2B
Monuron© [12, 1976] ND L 3
MOPP and other combined chemotherapy S I 1
including alkylating agents

5-(Morpholinomethyl)-3-[(5- ND S 2B

nitrofurfurylidene) amino]-2-
oxazolidinone? [7, 1974]

Mustard gas (Sulphur mustard) S L !
Nafenopin? [24, 1980] ND S 2B
1,5-Naphthalenediamineb [27, 1982] ND L 3
1,5-Naphthalene diisocyanated [19,1979]  ND ND 3
1-Naphthylamine ! 1 3
2-Naphthylamine S S 1
1-Naphthylthiourea (ANTU) 1 I 3
Nickel and nickel compounds S S 1
Niridazole? [13, 1977] ND S 2B
Nithiazideb [31, 1983] ND L 3
S-Nitroacenaphthened (16, 1978] ND S 2B
5-Nitro-oriho-anisidine? [27, 1982] ND L 3
9-Nitroanthraceneb [33, 1984] ND ND 3
6-Nitrobenzo [a] pyrene? [33, 1984] ND I 3

Combined therapy with nitrogen mustard, vincristine, procarbazine and pred-
nisone

£y




Degree of evidence
for carcinogenicit
& Y Overall

Agent

Human Animal SR
4 -Nitrobiphenyld (4, 1974] ND i
6 -Nitrochrysene? [33, 1984] ND I
Nitrofen (technical-grade)? [30, 1983] ND S 2B
3 -Nitrofluoranthene? [33, 1983] ND I 3
S -Nitro-2-furaldehyde semicarbazoned [7, ND I
1974)
1 -[(5-Nitrofurfurylidene) amino]-2- ND S 2B
imidazolidinone? (7, 1974
N-[4 -(5-Nitro-2-furyl)-2-thiazolyl] acetam- ND S 2B
ideb 7, 1974]
Nitrogen mustard L S 2A
Nitrogen mustard N-oxide? [9, 1975] ND S 2B
2 -Nitropropane? [29, 1982] ND S 2B
1 -Nitropyrene? [33, 1984] ND L 3
N-Nitrosoanabasine? [37, 1985] ND L 3
N-Nitrosoanatabineb [37, 1985] ND I 3
N-Nitrosodi-n-butylamine? [17, 1978] ND S 2B
N-Nitrosodiethanolamine? [17, 1978] ND S 2B
N-Nitrosodiethylamineb€ [17, 1978] ND S 2A
N-Nitrosodimethylamine? € [17, 1978] ND S 2A
N-Nitrosodiphenylamine? [27, 1982] ND L 3
para-Nitrosodiphenylamineb [27,.1982] ND 3
N-Nitrosodi-n-propylamine? [17, 1978] ND S ’B
N-Nitrosofolic acidd [17, 1978] ND 1 3

£e



Degree of evidence

for carcinogenicity Overall

Agent

Human Animal evaluation
N-Nitrosoguvacine? [37, 1985] ND ND 3
N-Nitrosoguvacoline? [37, 1985] ND 1 3
N-Nitrosohydroxyprolined [17, 1978] ND 1 3
3 -(N-Nitrosomethylamino) propionaldehy- ND ND 3
de? [37, 1985]
3 -(N-Nitrosomethylamino) propionitrile?  ND S 2B
[37, 1985]
4 -(N-Nitrosomethylamino)-4 -(3-pyridyl)- ND 1 3
1-butanal (NNA)? [37, 1985]
4 -(N-Nitrosomethylamino)-1-(3-pyridyl)- ND S 2B
1-butanone (NNK)? [37, 1985]
N-Nitrosomethylethylamine? [17, 1978] ND S 2B
N-Nitrosomethylvinylamineb [17, 1978) ND S 2B
N-Nitrosomorpholine? [17, 1978] ND S 2B
N-Nitrosonornicotine® [37, 1985] ND S 2B
N-Nitrosopiperidine? [17, 1978] ND S 2B
N-Nitrosoprolined [17, 1978] ND 1 3
N-Nitrosopyrrolidine? [17, 1978] ND S 2B
N-Nitrososarcosined [17, 1978] ND S 2B
Nitrovin? [31, 1983] ND I 3
Nylon 64 {19, 1979] ND I 3
Ochratoxin A | L 3
Oestradiol mustard? [19, 1975] ND L 3

Oestrogens, progestins and combinations

£le



Degree of evidence
for carcinogenicity Overall

Agent evaluati
Human Animal on

QOestrogens
Nonsteroidal oestrogens S 1
Diethylstiboestrol S
Dienoestrol

Hexoestrol

- = W

Chlorotrianisene
Steroidal oestrogens S |

Oestrogen replacement therapy S ) I

Conjugated oestrogens

QOestradiol-178 and esters

Oestriol

Oestrone

Ethinyloestradiol

w n nrc n -

Mestranol
Progesins I 2B

Medroxyprogesterone acctate I 2B
Chlormadinone acelate
Dimethisterone
Ethynodiol diacelate

17a-Hydroxyprogesterone caproate

Lynoestrenol

Megestrol acetate L

This evaluation applies to the group of cbemicals as a whole and not deces-
sarily to all individual chemicals within the group
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Degree of evidence
; it
for carcinogenicity Overall

Agent evaluation
Human Animal

Norethisterone S

Norethynodrel L

Norgestrel

Progesterone S
Qestrogen-progestin combinations

Sequential oral contraceptives S 1

Dimethisterone and oestrogens I

Combined oral contraceptives S I

Chlormadinone acelate and oestrogens L

Ethynodiol diacelate and oestrogens L

Lynoestrenol and oestrogens I

Megestrol acelate and oestrogens L

Norethisterone and oestrogens L

Norethynodrel and oestrogens S

Norgestrel and oestrogens I

Progesterone and oestrogens L

Insvestigational oral contraceptives L

Oestrogen-progestin replacement therapy | 3
Oil Orange SS? [8, 1975] ND S 2B
Orange 14 [8, 1975] ND l 3
Orange G4 [8, 1975] ND I 3
Oxazepam9 [13, 1977] X ND L 3
Oxyphenbutazoned [13, 1977] ND ND 3
Panfuran S (containing dihydroxymethyifu- ND S 2B

&Y




Degree of evidence
5 ; e
of carcinogenicity .,

Agent evaluation
Human Animal

ratrizine)? [24, 1980]
Parasorbic acid? [10, 1976] ND L 3
Parathion® [30, 1983] ND I 3
Patulin® [40, 1986] ND 1 3
Penicillic acid? [10, 1976] ND L 3
Pentachloroethane? [41, 1986) ND L 3
Perylene? (32, 1983] ND I 3
Petasitenined [31, 1983] ND L 3
Phenacetin L S 2A

Analgesic mixtures containing phenacetin S L I
Phenanthrene® [32, 1983] ND 1 3
Phenazopyridine hydrochioride I S 2B
Phenelzine sulphate ] L 3
Phenicarbazide [12, 1976] ND L
Phenobarbital 1 S 2B
Phenoxybenzamine hydrochloride? [24, ND S 2B
1980]
Phenylbutazone I ND 3
meta-Phenylenediamined [16, 1987] ND | 3
para- Phenylenediamined [16, 1978] ND I 3
N-Phenyl-2-naphthylamine 1 L 3

This evaluation applies to the group of chemicals as a whole and not neces-
sarily to all individual chemicals within the group.

There is also conclusive evidence that these agents have a protective effect
against cuncers of the ovary and edometrium.
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Degree of evidence
. it
for carcinogenicity Overall

Agent evaluation
Human Animal

ortho-Phenylphenol® [30, 1983] ND | 3
Phenytoin L L 2B
Piperonyl butoxide € [30, 1983] ND 1 3
Polyacrylic acid4 [19, 1979] ND ND 3
Po]ybrominated biphenyls 1 S 2B
Polychlorinate4 biphenyls L S 2A
Polychloroprened [19, 1979] ND ND 3
Polyethylened [19, 1979] ND 1 3
Polymethylene polyphenyl isocyanated [19, ND ND 3
1979]

Polymethyl methacrylated [19, 1979] ND 1 3
Polypropylened [19, 1979] ND 1 3
Polystyrened [19, 1979] ND I 3
Polytetrafluoroethylened (19, 1979] ND 1 3
Polyurethane foams< [19, 1979} ND | 3
Polyvinyl acetated [19, 1979] ND ] 3
Polyvinyl alcohold [19, 1979} ND I 3
Polyvinyl chlorided [19, 1979] 1 1 3
Polyvinyl pyrrolidone4 [19, 1979] ND 1 3
Ponceau MX? [8, 1979] ND S 2B
Ponceau 3R) [8, 1975] ND S 2B
Ponceau SX4 [8, 1975] ND I 3
Potassium bis (2-hydroxyethyl) dithiocar- ND L 3

bamated [12, 1976]

£14




Degree of evidence
for carcinogenicit
geniaity Overall

Agent evaluation
Human Animal

Potassium bromate? [40, 1986] ND S 2B
Prednisone I [ 3
Procarbazine hydrochloride® I S 2A
Proflavine saltsb [24, 1980] ND I 3
Pronetalol hydrochloride? [13, 1977] ND L 3
1,3-Propane sultone? [4, 1974] ND S 2B
Prophamd [12, 1976] ND I 3
B-Propiolactone? [4, 1974] ND S 2B
r-Propyl carbamated [12, 1976] ND I 3
Propylened [19, 1979] ND ND 3
Propylene oxide€ I S 2A
Propylthiouracil i S 2B
Puaquiloside® [40, 1986] ND L 3
Pyrenebs€ [32, 1983] ND 1 3
Pyrido [3,4 -c] psoralen? [40, 1986] ND | 3

7- Methylpyrido [3,4 -¢] psoralen® [40, ND I 3

1986]
Pyrimethamined [13,1977] ND L 3
Quercetin® [31, 1983} ND L 3
para-Quinoned [15, 1977] ND I 3
Quintozene (Pentachloronitrobenzene)? [5, ND L 3
1974]
Reserpine I L 3
resoricinold [15, 1977] ND ] 3

Ev.




Degree of evidence

Agent for carcinogenicity Overall
Human Animal evaluation

Retrorsine? [10, 1976] ND L 3
Rhodamine B4 [16, 1978] ND L 3
rhodamine 6G4 [16, 1978] ND L 3
Riddelliined 10, 1976] ND I 3
Rifampicin® [24, 1980] ND L 3
Rubber industry S I I
Rugulosin® [40, 1986] ND I 3
Saccharated iron oxided 2, 1973] ND L 3
Saccharin I S 2B
Safrole? [10, 1976] ND S 2B
Scarlet Red (8, 1975] ND I 3
Selenium and selenium compoundd [9, I I 3
1975}
Semicarbazide hydrochloride? [12, 1976] ND L 3
Seneciphylline? [10, 1976] ND ND 3
Senkirkined [31, 1983] ND L 3
Sepiolite? [42, 1987] ND 1 3
Shale-oils S S [
Shikimic acid® [40, 1986] ND I 3
Silica

Crystalline silica L S 2A

Amorphous silica I 1 3
Sodium diethyldithiocarbamate4 [12, 1976] ND [ 3
Sodium orho-phenylpienatec ND S 2B

AR




Degree of evidence
f inogenicit
or carcinogenicity o,

Agent evaluation
Human Animal

Soots S [ I
Spironolactone L 3
Sterigmatocystin? [10, 1976] ND S 2B
Streptozotocin® [17, 1978] ND S 2B
Styrene€ [ [® 2B
Styrene-acrylonitrile éopolymersd [19, ND ND 3
1979]
Styrene-butadiene copolymers?[19,1979]  ND  ND 3
Styrene oxide?:€ [36, 1985] ND S 2A
Succinic anhydrided [15, 1977] ND L 3
Sudan 14 [8, 1975] ND L 3
Sudan 114 [8, 1975] ND L 3
Sudan 1114 [8, 1975] ND i 3
Sudan Brown RR4 [8, 1975) ND I 3
Sudan Red 7B4 (8, 1975] ND I 3
Sulfafurazole (Sulphisoxazole) I I 3
Sulfallateb [30, 1983] ND S 2B
Sulfamethoxazole [ L 3
Sunsel Yellow FCF4 [8, 1975) ND ] 3
Symphytine? [31, 1983] ND ] 3
Talc

Not containing asbestiform fibres I I 3

Containing asbestiform fibres S | [
Tannic acid and tannins9 [ 10, 1976] ND L 3

A




Degree of evidence
for carcinogenicity

At = e
Human Animal

Terpene polychlorinates (Strobanc)d [15, ND L g
1974)
2,2,5,5 -Tetrachlorobenzidine? [27, 1982] ND 3
2,3,7,8 -Tetrachlorodibenzo-para-dioxin I S 2B
(TCDD) '
1,1,1,2- Tetrachloroethane? [41, 1986] ND s 3
1,1,2,2,- Tetrachloroethane I L 3
Tetrachloroethylene I - S 2B
Tetrachlorvinphos? [30, 1983] ND L 3
Tetrafluoroethylened [19, 1979] ND "ND
Thioacetamideb [7, 1974] ND S 2B
4,4 -Thiodianilineb [27, 1982] ND S 2B
Thiouracild [7, 1974] ND L 3
Thioureal [7, 1974] ND S 2B
Thiramd [12, 1976] ND I 3
Tobacco products, smokeless S 1 ]
Tobacco smoke S S 1
Toluerie diisocyanates? [39, 1986] ND S 2B
ortho-Toluidine I S 2B
Toxaphene (Polychlorinated camphenes)d  ND S 2B
(20, 1979]
Treosulphan S ND |
Trichlorfon? [30, 1983] ND | 3
1,1,1-Trichloroethaneb [20, 1979] ND I

EVvY




Degree of evidence
P : it
or carcinogenicity

Agent

Human Animal evaluation
1,1,2-Trichloroethane? [20, 1979] ND L 8
Trichloroethylene [ L
Trichlorotriethylarnine hydrochlorided [9, ND I 3
1975]
T,-Trichothecene? [31, 1983] ND I 3
Triethylene glycol Figlycidyl etherd [11, ND L 3
1976] ‘
2,4 5-Trimethyianirineb [27, 1982) ND L 3
2,4,6-Trimethylanirined [27, 1982] ND I 3
4,5,8-Trimethylpsoralen 1 1 3
Triphenylened [32, 1983] ND I 8
Tris (aziridinyl)-para-benzoquinone 1 L 3
(Triaziquone)
Tris (I-aziridinyl) phosphine oxided [9, ND I 3
1975]
Tris (I-aziridinyl) phosphine sulphide I S 2A
(Thiotepa)€
2,4,6-Tris (I-aziridinyl)-S-triazine? [9, ND L 3
1975]

tve




It WS il ol sl i les s 1500 W 280 e ST
:QJL'.M
Sl ] B Al = (4 Jpuior

iyl bl
QLY e b lall
1S4 BY¥s g Y b b als 8 339 Hly o Al
) \ | | } L
\.__J \._) \q \H" \._J 13400
> > 3 z Yo L e
—- 5 > c Yo by dom g Y

OV e ddo s slye =

Ol¥l o olb e b 25 a2 O oz shpe =

Syl Sty el Oy OV e 53pime W] Sln = |

Ot 83 po b o 33187 L LSy Syl e 40187 Ol =y

Sl b a2 o oy = £

Ol 2o Wl o it Jf s S =

Ml ol gl e o Dol 5y =

Gl Sl e ke e ety BPAZS W 2 e WSTy cals iy
O g e [y coand I 2 2, W 1Ly 1ARC

Eve




et (A Y Sk ADL gl ol gl s ey JU ol
CCYRAVNAVE) IMBRES il dendll Lgzanzy LaS™ Ol LI

VAAY VYT .4 call 3 JMPR P L PN |
J Jplazd as elacys bl FI
al— Yl segdl  asa ol Y IS, | axtlaaySH
If‘?‘S/f'."u‘
ro
V.. v a_SH PYRENENR 4 | B8 JOFL Jg sl
ad adl daidl dyai ol ol M
\-- PR 1 padl & paiadl L iat PP
a S Hl—=bL.)
V.. 2 Ay 'c__..-" ﬂr___A.AS-"c')‘a.l-" .J__A-n,_l.‘n.‘-_lb
I 6 y—sicall o till
Yoo ol da__aall ay ol lngH ICHIPOL PY
diiall e LY (L b))
T JERE SN S PPN 41 9% JOFY | cleSULL
Yoo )-" 4__.5,“‘“.&.“ ‘)—.—A_.ASJ|U|PJ| U"H’"K
o. TS AP 2 oM FYSEPUL | N JUFS | Juig sy 1S
sl iy ialllhalt

Evi




el bl ! S Joi Jadlg sk Sbd! ¥
*abeal! ia ARG o il dempdd
Controversial positions on the Acceptability of Environmental Risks -

Industry's Viewpoints

Definitions &i\y ya3

Jlis 3« Accepabitity Sy rMasYl pygie sy off WA S
g ol Lo A OF o 221 blieadd (3512 4ol sAccepances - ooVl
e ide i 4 Sas sl O s V6 L2a ) B 05 e LSS
Acceptance - Mo V1 ey el ol Lde Yyine wlbas ) Ly o
o gl ny gy S50 S0 b s 5 Aladyy ) JaZ
D e By de e (ST e ol

The state of information e ghall danby Al _
The understanding of the whole story d.‘{ L t 2 )U ‘,.g.l =
The personal attitude and opinion 3,4l LG{ |y Ls.a’\.:ﬂ ) )L.Js -
The spirit of the age asdl -

* Georg Leber Indusiriverb and Agar ¢ . v. (IVA),Frankf{ur/Main, Germany

¢vy




9 U ol mexdl S3Y kil LW S e b a2 0
G day Bl an W s Al W ey (.ts,'\n, oA
R ol o S G ol bl ou & CJ TP IO V-1 S 0
S 5 O e Yl Y Sme o Vi sl OSB3 L 5 e Lze V)
el Bl 5 iy Lol pS- W e U
The acceptance of risks in the public opinion lal} sty JaYy Jaas

Sl b foZ popin Jpm SO amy St ol aud g
B el Dadll S 3aS™ OF Gy ald Bl 6 o il 2ol
Jll,.ﬁi‘}.asgjul\t}_,ddl@l,,a)l@@sﬁ;myrw

LS; Jlasht .)‘)M oh)w‘)\ UPLA:"‘ (..XF- e g_’\’\j 1‘\-&“_’ L_;LU LS‘ ub“' G a
ke g I el ol ol J e 8 ol b ts aa

O™ 13 Lee J5ad o0 chdboda sy 2~ B a2 A & 1,80,
O Cangll oy AaST adgd 3,080 wilall b 0L a2 O §
sy S g S oy il 138l ) ot il
O JCHTR PP SVCSI PNV L VR C o IS RUR USSR IR SO Py LY
IS oS dm daiedl da oSGl oMl Gy clly clygh g T
ApS 5 drly ol iy e Bl by Py b S il
A Lol WL s g s Wil LS ol o bm 281 5 bl
Jl lia gy daggin & eIl olepdl e daza sl T ool of Jpm
b b W ot ey iy slish arly

Poisons aelw 4 b Al

tdaclyy LU L. Mty Uy 4 31y olygdl B 2 AV s _
VA




Poisoned Lacacne ;1.1.'.]\; ;LU} LJ;HJ ;,1)4.“ pSay -

O o pdll ay b 2a2Y G oS 2 a)le Sl (aas
O dand gy 2 SIS bty gy gy dor i Tonsdall Sl
S e 2 Ly izl b S5 el LS Lag 0,80 Y Y Bt
gl o) o cpny - dmdally ol gl Lo S Ol b U of daio
ol 3 Ll Lt b Vel dndall 2t o 2l e L (S 2
ram)

A e datall OB L 8 LW G ol ae W okl bag 4l g e Y
per B SO Clias o Sliline sy pde 9,0 o O 1L
b Sty g e Sl LMie 5y b My clddlly 22 OUSU
M a3y Sl e axSUly )

Different Kinds of environmental risks dglagd} laliall pa AkLidal} E\JJ-Y‘

pensr RCRF JERRWA plasiad o o i) bl g | ol op dptadl Sl
P ells Jitay ol o6 et b Bageae il Y1y £ 1Y)

3 o,V Oy a5l by S

Sl o -

ellf b Sy bl - ol

AV hagd dazstt ol 6k a5 OF oy ) 2ol NS 226 O
VIR RILY CL’JJT 5 o el B o S b am bte b5y sls5
ROV (ROT I 0T ST PR 3R, ]
£VA




Data necessary for — dqgll & Qlageal jhlia qulaal 49 pall @bl

the calculation of risks for the environment :

JYSCA 0 Y B Y O 1 VT PPRCI | DC [ WPV M P

el A 2 il e M ol f 2t g o=l
3 agies il oY e B e e Sllodl 0yl Sy W ikl
Lgzey dose-tespone relationshipsclipmed] LWy de 2y UM 0
EDCs0ghnad) A 587 )y EDso deiaadh 3,050 de pdl a2y Glazal Sy
day 38 ey g Y bslpal) 4l . non-effect level ,_J{;l'l e ek LAJIST
oW e s uglalt sl e ol s (s all n 0480 6 bl

. acute effects a5l

S5 A Syl e e BVl de ) Gy BN B e
B il oty by ¢ adll Gl am el 0UySa B htes 21y Sl
slliy Jlalh ebo) (Wt oy Glas My by Tl LD 20 by oA Jo f
e o a0 o G50 50l 3D gl iy (o) Yy oudad
e il LA baxdt o) JaE o Say UL eda ey L Gy Y
‘ danald

) i) 3 Jra Sl dobd o S i (o 1 40 Sl

e euz e i sl SV e ol Bl el 1S

Ot asle o3 g Sladl e ks JUte Gikgas il Ll SAAS
LA e g yoms

el g Sy dlall Jeandl b o ol ol ul Sy
Jibe G121 e Jazs O oSy ol Of oo Liad 2lalall Jgiondd 3 5t

tA.




S o A s 8 03 g LAYl U ST S )
G 3SF E e Syl e 05 B Dl Sl (B Bdgs )
Jrat A ol LS s ey Sl DS, Wit L oS
a8 i LISy Y Ol e il QUL W Ogran L S
O Cagplh oy o ol olaod Bt o Jadl  pties 1 ol
Lol ) Ao ag ot Wyt Sy Y ki ks Zalall ey il
108 B me oo U3 B AL amy W ) QUL e Sl s
win or e st Byae s VAL e el YE sy sl AL
o daladt Jpimll 3 st} Sl lld b Bigzan ol LS frans ol

82 e S Sl e ol B Ol 0,5

o S 51 e 2 S r sl by O BV ede iy
Sy oy Viny ot sy s OF Sy Y sk ol e oz sl
S Oppa P et S U e T ol Ry U e el
) O™ 1) Loe Jladl s s it S o sl g il ol ke 3,0
Ogerletly 22 o Bt dh clgadly 231 Jus Y1 Jae Moy Y F 0t 36
ol ot ol b a2 A Sl e phidzl aiey 3Ll 50
fonar phisial winy Ol o AT STy L ol gy 1y 85 oy 2
o B Oy Sl o il ol b el A il g
spdom B adal® Sy Wt Dlas L2 el el LE LIS e
il

LAY




Risk assessment and acceptability of en- 44adl Hhlaal) Jady shill ayls

vironmental risks :

%5 My el ety Lone Ll 5l 0S5 Al Bl bl Gl dmy
IS 131 o g sl 1B e Zeadall e Wly a1 e n 13 Sy
o3 S Joms 06l Jomad o AN M o el Y (T s s
eld iy 5B il o g ) O3 gp AN L ) O el
Lme gzl Oy 02 oy wll O o gy Gl Syl 2l Jey
S YR VIR

Bgrdl BV Lo Yl o7 13 -

Olgerelly UiV doass o Upedn b b 4l S I 131

O R P R T (JS AR . P X S

ol o Jhiled ALY s Y g 2 il sl e Byl OF Loy
Jondy Slelez S it ol (f 0 g Wde LW yllall el
Jpein o SN Jlamadh oo W1 Tl O Uyl gl 6 5 6yl
o o oYy ST b phisind r 5 Bl S5 311 SMBYI e
Gadod! dapte oladl OF 3 8y wid I oW B gama 5 el
cobedl oda alisaad o g B T LG OF S0V widy

S Cooy 1)L dadh sdly Al g ol xdl b e S
S s e B e ol

AW e clicall el B 06 tebiall Jlr, i dgmy o
it Say ol i gte Slasl o pue A ada ST 131 glyd - Say Todgrane

el ol o5 o 3 o, 0 shaald o A1 il S5 Jitey Lgie
LAY




(1uSs ) eli \gin o ¥ 3 A o b Sygb pgos 1 1,1 U
Aggi Uy o] o oKarY it Bdgros i) bW e

gl Koy ALl S e Ty lan ay Syl e
Ay ey S A LY e SISy Gl g 1Y) e Ly
o orm i B el SIS g Il any Je el W) 20
G Sl o el (S iyl e ST ey B b Sy
e 5l ol Yl Sl i el e aapds 5,5 L A Ol
Sy Sty S BNy il Syl e Gday Y Ly | et Sy
Joz e S 0dn 5 i e WL sda o O oSy e
g Sy i ) 5 pnh 13 o2 2l gt OF I 0
Ay and ol ade e 3l o2l s Llts OLaY 4y
Cada OIS el I g duey L OLIW Wl 3 ST U dyde 0,55 U
prie TN OIS o5 ey adllly Ll Gyl w2 Jpadl 2l S
s S alls O LS™ oy ST e wled) gem o ML DL
ity A oy OIS el Ll

Ypoin Sl gzl oo ) B Ol 10 Loy i (g 40 33 b sl

S R S e auall e o) e Gl ol e Yy
Wit o o Smy A T oy bl el o il adis O 0y 42
bt b ol Jlandd e oz 6 A B s

§AY




foer (.Ll:'-.:..-‘ s (o»s Integrated pest management <6 ulﬁ 3 .
Sl s Ay YL Lo il sl 46y -l Bl
L;JLd:iY|‘UAJ| J) 5_)}}.‘4.“ J> le Yi QLL:-'“ rM...J Y sy

ity ol agd Ulew Jisdl Job e Ol o deba a2 -
AW dacdall e hae )

Sgdod bolis B3 5 by e Jib Je Sl any dalae i -
3 sl el A 1 s o ey ) ol St S 1,2
A e

Laiis oVane pliid 332 S ohil Al olge sl gty Codl -
TRV § PR, NI VE L DU WY E RV I EECAL
Bl Sl - 3 Jprll b 195,5 W eleleS™ oS geol OF o et g

oo Al ada b ol

oSl Sooste —

rf:a}b o L) o

gl Opezs (ol el o
Lol Syl el B Sl ey slad 7,2y by O 365 o

sl b g gl gy O Ot S0 Sy Jamy s

REW-V 13U, AV o S By 3, o, g_..\.,.,,T -

AT (.Lx;.:..-l oF tl:.:.a\l\} (.K’-\H by Calye a b

EAL



& £ ¢ (ppb) OﬁL,J! & &7 ¢ (ppm) Oyl o e ulae e e =

. (DY) O gaby
il :rLu s Jf Ada Ly e bl Paracelsus u)...L_.AJ\ oS J\JL- -
.‘......:.“ 48 Lf’“ P Lis

WM‘Q‘M&Jﬂﬂ‘JWJﬁS@hmebM_
Al s A sty 0L e ) il i by ) ey

2 A B Julisy Loty ssliSH ) (5,7 Sl ety e -
Ml 45y Py Jlamad e

EAo



il | hind &1 gut i (g oot | lf g giaiadf
* i bt 1

Prospective Advances in Ecological Risk Assessment For Pesticides

Introduction A—adka (\)

Jr,,h-s.xiuzllobﬁﬂijmaﬂfb #&MG?WV&QBJ\F
AT gty atdh otk SNy Odoblly Bgros il lASH e aalasad
e W ol 5 b e Sl Y dde 2 LS5 W sl SV
o By (VN aor D) dodos 20 2 iy NS 5000 Yo 0 Loy
ylnt STy Goall Lty dald 8Lea STy Lendall Slial U ez b JS7
2 g ol c2 Al Je 2 A Lol o les Yl L 4l
vin A5 Jo clyy short term el sAll e Zeadl bl fay 2o
1iS™y chronic toxicity L0} Laml o Lt oh b LAy 6 A3V oL Y
ol Sl W sda o gl 13ly . reproductive il Lol ol Lo W)
e o)l el o) Clan 46 Lo ol

* Lawrence W. Barnthouse, Glenn W. Suter 11, Stcven M. Martell, and Carolyn T. Hunsaker
Environmental Sciences Division, Oak Ridge National Lab., P.O. Box 2008, Oak Ridge, Ten-
nessee 37831, USA

EAN




¢ oS e Ay Ll debal Sl S sl ol Y e
oy Sl Al 9 W e 1 64T oS 3 e ol UL Pl
g case by case syl IS bt o dn JSU Dm0V W i
e LA a5 Yy M e 2T janasas de sl il 5Lz 2 35180
ot o oKy o it Wty gl S e G Ll et
Ol c2 5l i oSy B gae Lol el ules
A3 A b 5 Jloag tbaald o g, K8l iy L) Rl
etably L aie gl b Rl G ol sgdoadly LCsgs 8t DUyl Cieadd ALt
06 glladl e ey G sl ol a2 Ve D) i A S e
O Ky 83t Loyl o) bag iy Lo dps M1 el Gy e 61
.L-.,TLL,,‘J_.:,._.
doa Nt et A Sl s s win N ouals Vi sl ads
oy (g gl Sl e e A SVl e 05 00 i plasad Gl
ol Sadl 06 AT dgr Bl Bl ) s gl o
S ol s Wl Sl sa Bl sl e o
B A ol pde o tan b g U1 Wl 2 0 2S00 Y sl
o o Oy Y Ut YOl gy e o6 wlias gl sl e
chdl e g 1Y) el e Jola ) dpadail eyl Llenll £UiSTy 5 0
Characteristics of "Problem” JSWia Qaal Al} Glapdl Glialge (Y)

pesticides :

S e Uiy A ol e Wbl Ui el 5 3300 221 ot 00
OSe Sl G5 g gl ol Lisdl 9 6l Jaany Bagaan a0l 40

— LAY




o5 OF Lol g g oy Bl 5 Mg gty Boutgand) B By o] b WL
ol T euz Al il cas il Wade gday 1 o ST L s
e Dy Bgras ) o DS e e G a2 pied e
o U1 I3 Ty Ty eds Sy i) SNy 8 Ju ol
G Ay w33 I Jin Sladly - doneal) 0l Y 3 oy kel e S5V
e cnd Sy JW Sl e a1l LYl sy Uyl W0 g
ot ol ot il BPALS w1 it Blam DTy maliy povaty - a
Sl STy iy 2l b sl oA ) il o g s
S oty Qa5 el hlassly e QLS st 55 i)
¥y Gugies il Aol QWIS ke e s AN S 2 JSU s
5y e Oy S 1 e 2l ey Ll s
gty Bl e i goy i oS ol dat e bl O S
by 3 B 3l B a8, W sl SV sl f e
SAislye sdnr ez S Ay Lol feolnad) (6l el s
CF — o 4D Al (LY e s 6 3 Ol (S 5 Cina -y plae
G Joted Sy min b Alalall OSG day Led a0 lalh 06 LU
& St oS 06 BB Wy bl dady el 21 0y Sl
& et e ol G b Al s Gy ez S R AL
2 sy 2 alally 1, ol S et el LS o] e
o Ol Gyl il B Bt Ol g U O 6 2T 2 ey I
LW Jedlly ko M i Al e 1S a8 e 52 dadb el
Jih o sase OV Sl 3y 014 g S Al Sl LY 5 LS
Ll Sl i LS (8 _ o D) g Jadl iV g 3

EAA




ohgdl sda e dtally Lol zilly Slsadt OASTy LS cllsd
o P i B2 gy 3 Ohydn Sy g Y e la iy ol e
Al:n..J ;L-JY 5}:{ QYL«::—\ .‘JLA) EPAJ._.;

2 B L STl ol C3l e syt Sl e
e 316t ity ) 538 5y 1S ) A ST odny
Ob Ol g g, S0 UM ey (0 — o I JLgg W 2b ey Qalall (ol
S N o O e o bty pall L ) Rl g5 Sl
Wa) oS Ay W LWl ledl e sl L OB degarmaS
e ol Wbl de bz o bl ol ool ad
Jlop e GaeSd (Sl syt w2 g (Lo a A Aol 2 ik
podat) el i g by 5 O A fenld [y aaddl) ol
S A W e e ks JiS iy baim A ol bl
3 ik St el 5y gm liny L EPA RS i)l Al U7y wsam
B Ly I oM A (5 £y . mesocosm b el 22l rJa;J\ R
s oyl aily (Y (T e WD Ol W eds g tlendl o S
g & 35 sl ey S Qe e g Mey o b ol
. "recolonization” c.v,;!\

Doy ke Hla OB gty O g AU i) o ekl S W
Bdgren Al dodl WS g 3% D iy plasna¥) O
Gyl & gins u.LJ S Cou S M da s ao gy A c,o.ﬂ}
ol sae o7 Jebimy ae ) Bl LISy o e AW ol
i 6l ) all Sl sde e Ol Slyee O (ST S
o Lde BV S eVl adag Tl 1 el Y1 o slis S
£AQ




i Sy Yy G K87 el cnd 0dn 0¥ aa g M1 a2l DM
Byl gyl ol gae g Sz W paas WS i g ST Gy
Gall phisly gy Sl g a2 Say la pny L oguasll e
(..zaJi o s UJ'M P plond s oty

Quantifying Ecological Risks 4yl jUad S agi) skl (¥)

dwe o A gy o ) MY i el Sy A G e 0
EA) Bagian Al LA g 1l ptid Lol Y Sl phasnnd § Jren
Gl Lot Sy Byl 02 gy 6l O e oy ) plasady
JS e kYt Joeadl o 00K abedll ol e ol W e Y
it g VW ozl e 6y 8 ol ST g bl il ¢ el 2
clinall Uy opr deandly o geistly aotonlt ol Sl ULy pr 220 S0 4 gty
c_)):.s ;J..:U L@.p‘..b-..‘..-‘ Ug‘* C.)Lo..“ o...l.bj SOVYA C-L,U) Z.:.ﬂ.:..:gb w‘
o gk Lty VYo e I ial] g @il g1 5 dlnd)
S Sl 905 Ll ey OB ol iy o2 ol i o Sl
el) o e o Ay oyl O Al 5 1S Gl Ll a2
ub.‘;;\ﬂ L.Lh_, 3..:.!‘“.‘ ;L.,’-{“ ULF ..__;J\,_.:M o.ib c_.a.:- LSJ-;" gs“"'” C_J)n LS‘.-’
1S OY L 2 W1 2d) S g Gkatll el Yy oo 30l
b (sh o iyt Wl e 1,287 T G s T e Bl UL
pl P r'l.k&.:..-)U Bder rdled Jos R OVROIAY :sza'-i e, WS
Lol b

Jo Al el e ol D b oaf - e b2 WY i

£, m—




g o A S oS 18 e o 15l OS5 Sy ety O by S
o ATy Loy Jid lin Qi oz Sl bl oo w22 il
S ¢ yama oy B LaaY e S Y J o oy LS b
A EPA L 2 G LW oS sy Wil il b o a6 grmay 2l
o kb LW G g s pndly ¢ gad o B3 Bsadl SO L OYYLY
Sigdom o wl o Sady dubaall Cjlondlt Sl e Bl il
a e di> of)lotl et Yllas 05 L) Godad) day &g 2 51
DAY pazmay § pat) o DA s OB il Ol By )
o eyl o a8 oy dey el o g5 ol Sy 1
OV AT N ol 0) o all g gamall il sl e catz)
i) STy B o m 2ol gl S b Ul pasnis 2 Gl

& Vst pinns OF Sy 2ol WS blive s 3 LISy &)
o Al ol Ol a5 day, o Sayy SIS Sl bl i
EAA @ BlW Gy paly B optban ol Y ¢ yoma piled
(YAAT) o3hejy Barnthouse Sl gl adly (V8 (VA e 4D 2S0
Slghall ks o7 es e oo 2kt L Y1 Y8 g Of
P o oyl (S gy Gl SIS ¢ pama B Dpinay Dy e
it T 3Ll 8,8 B e Jylall B gy ollall mlal
RVIPRNQ R o I VN [ PACH W PRCTRE e T RV U I U KA
s g gt LSalyny sl Fb e SN e 3l Al o
o JS Al p OBheads gy Op ade Doy Jas LIS 2l
ol Lol allall Of 2ol Zivay gy (VY (YY) g 0) § pasdl ol

£4)




Bl Jlans” ptsnes of (Ko Julidly alonll 33 Jyb Jor o)l sl
(bhy oy el r (S e Y il SIS e il 6 1Y 2l

2l e 1y Pl 00 s Bey 0 Slbn ey S pniy S 4
J._o,-...:l NPy .kﬂl}i“ ) .Sﬁ.'{ Solo-lis L.S"J 8 paticn 3, g f'b":“"! sl
Jetnn a2y (S sl amgl o loglan 555300 Jodl i 6 L
I EWON Ug-Je e i._.JC.BL.Jj")h:J Ol oGt g Uy L gl o 0l
o tknais Slghan e Jpamdl oSKay OVl L bW (st e ol
Dl e Slegll ollos Wb by o)W ey e il dised
o ey Wd2y G sda v oKy kel LYy aleSea)
FRYY (\.b-:u‘ Og‘!) .cpb J&.:J 3)}.‘1\ L_.ol,»d‘ Q\A_,ln“ r]a.y r\-b:.:ub
g yamn e Ml D S i e Tl Slal o) e glall
2o, ¥ el e yllt ol oS il o adly BV
XY o 4D Gl by iV UL Y e BV 5 L 2 g
(Yo (Yt

o e 6 F A e et Ja O Gl e

plad e LU SWaSdly Sl Sl g gl o Lol LSS
Conday el Nighy YV YT VY ot 1D ALl Rt pdl a2
ol b WS\E A B O e Al e ol e 3T
o I Slaeedd 2 s e ol el i e dal ) Ao
V"."H 83 guloma djgi di dﬂﬂﬂ Na J.l —r Lq....b Q\JL:?-Y\ F'lm} . EPA 4
s ) UL e g 82l KOG L CYVC o) Sl Sy sty
RIFRVR SO R (R ER S W L] Sl ol il il
ozl i ks Cllanyy dnpanl g 4k el 0)S, WS 1 dd Lt Y
£AY ——




TR WGP TSR HE I SE -t HE SR O R Y PV IR
(S e 9 :\2,.“ C)\a.a oF EMZ.IM Q_,’-.M ria.u 1._.2,.5\ (.Ja.Jl, C}«.SL-‘ QL\’.:..-\
Rose 6 iy (YA ¢V pomm 1) Rale 4000 2y s oy glal) o o
Taub micro-> yst| u“f-ﬂ (-Ua..u Y Ca).u Slztly palan YAAA fb 0,J>'|~,
MY 108 Shggme % by ol Wiy (Pl w0) cosm
kg et OV mesocosm a2l § sheall ) oladl IS e Sl 236
Lo 1SS T gy By 0 o 6 LV G S& il Ly

Adad Lo W el o LSy i

Role in regulation AaJaial acighll 4 L@ aill yya

dedadl aehydll ool SKas el iy A bW O i
Al Cf‘" o Cs.L._'Jt il - GUILR PV PRPTUNCH NV 7 e
b olas Wb w3L) V44 Wle Oyt Bamthouse daly oy
o) St a4 9 s Ay regulatory risk criteria et Vi
b 3 JoR Gould )12 Cllys o it iand)) Bandt ol Lo W)
o) 2y e S ohlo W dez ST olusT paey o,
o ST ey SN ol O GlaeW e g 1Y e 2l )
g2 lall UL r S @Bl 2 ol e iy W gy oo
Dbt e Lo Y e 2 S 355 il el tole 2300l
RO AW\

o dadll el oVl gl 23l 20Ssy WS et Sy
b2 O o BPA whlatt o bl ol 6 il gl Lehety
Geind dau iy aall 2 plladl Of. 2l oty 4ol S ¢ geme Joid
£AY




S ol 0day Ly % Lzl ST 23l b psy O Sy ol 1
Bola ailly 3,500 Sl S e Bl il S 58 s O
Aol SISy Al bl pises O S L plpally Godadll e Liksiea
Sl Lo il A ally (Y Y0 pm ) Bl ol J2ed) &)
O o olBV sl e W) s clsggan o bty Shpell gl
A LUy Y 5 sl ¢ e e il ol b o e
Lﬁi C.JLL_.‘“ 2 F ul..ﬁ.‘...n s Gh":" Qng.LE:.H o.:Uh) .c\.,U 2._,9_,; ulp

Lzt u'nj.at. Sl

o ¢ gl J ol oty a2 ol r b oSl 8
Ml s Whas 3 OBV o Jbtal OF L ble Yo S G SN
aly aeh e sl 5 peen

£4¢




aa ) dguli

(1) U. 8. Fod. Regstr., 49 (October 24, 1984), 42856-42905.

(2) Urban, D. J., N. J. Cook. Hazard Evaluation Division Standard Evalua-
tion Procodure: Ecological Risk Assossmont, EPA 540/9-85-001, Office
of Pesticide Programs, U. S. Environmental Protection Agency 1986.

(3) Rand, G. M., in d. Paustenbach (Ed.), The Risk Assessment of Environ-
mental and Human Health Hazards: A Textbook of Case Studies, John
Wiley & Sons, New York 1989, pp. 899-934, A

(4) Office of Pesticide Programs, U. S. Environmental Protection Agency,
Carbofuran Special Review Technical Support Document, NTIS PB89-
168884, National Technical Information Service, Springfield, Virginia
1989. _

(5) Leahey, J. P, in J. P. Leahey (Ed.) The Pyrethroid Insecticides, Taylor
& Francis, London 1985, pp. 263-342.

(6) Hill, I. R, Ibid., pp. 151-262.

(7) National Research Council of Canada, Pyrethroids: Their Effects on
Aquatic and Terrestrial Ecosysterﬁs, NRCC 24376, NRCC/CNRC Pub-
lications, Ottawa 1986, pp. 146-184.

(8) Suter, G. W. 11, d. S. Vaughan, R. H. Gardner, Env. Toxicol. Chem. 2
(1983) 469-378.

(9) Suter, G. W. 11, A. E. Rosen, E. Linder, D. F. Parkhurst, Env. Toxicol.
Chem. 6 (1987) 793-809.

£40




(10) Suter, G. W. I, A. E. Rosen, Environ. Sci. Technol. 22 (1988) 548-
566.

(11) Mayer, F. L. Jr., M. R. Ellersieck, Manual of acute toxicity: Interpreta-
tion and data base for 410 chemicals and 66 species of freshwater ani-
mals, Resource Publication 160, U. S. Fish and Wildlife Service,
Washington, D. C. 1986.

(12) Stephan, C. R,, d. 1. Mount, d. J. Hansen, J. H. Gentile, G. A. Chap-
man, W. H. Brungs, Guidelines for deriving numoric national water
quality for the protection of aquatic organisms and their uses, NTIS
PB85-227049, National Tochnical Information Service, Springfield,
Virginia 1985.

(13) Bascietto, J., D. Hinckley, J. Plafkin, M. Slimak, Environ. Sci, Technol.
24 (1990) 10-15.

(14) Fite, E. C., L. W. Turner, N. J. Cook, C. Stunkard, Guidance document
for conducting terrestrial field studies, office of Pesticide Programs, U.
S. Environmental Protection Agency, Washington, D. C. 1988.

(15) Cooke, A. S., In L. Somerville, C. H. Walker (Eds.) Pesticide Effects
on Terrestrial Wildlife, Taylor & Francis, London 1990, pp. 291-306.

(16) Brown, R. A., Ibid., pp. 189-206.
(17) Evans, P. R, 1bid., pp. 307-318.

(18) Barnthouse, L. W., G. W. Suter II, A. E. Rosen, Environ. Toxicol.
Chem. 9 (1990) 297-311.

(19) Barnthouse, L. W., R. V. O'Neill, S. M. Bartell, G. W. Suter II, In T.
M. Poston, R. Purdy (Eds.) Aquatic Toxicology and Environmental
Fate: Ninth Volume, ASTM STP 921, American Society for Testing
and Materials, Philadelphia 1986, pp. 82-96.

(20) Emlen, J. M., Environ, Toxicol. Chem. 8 (1989) 831-842.
(21) Emlen, J. M., E. K. Pikitch, Ecol. Model. 44 (1989) 253-273.
(22) Millar, 1. S., R. M. Zammuto, Ecology 64 (1983) 631-635.

£4n




(23) Hunsaker, C. T., R. L. Graham, G. W. Suter II, R. V. O'Neil}, L. W.
Barnthouse, R. H. Gardner, Environ. Manage. 14 (1990) 325-332.

(24) McDaniel, T. W., C. T. Hunsaker, J. J. Beauchamp. Environ. Manage.
11 (1987) 507-518.

(25) Dale, V. H., R. H. Gardner, J. Environ. Manage. 24 (1987) 83-93.

(26) Kimbali, K. D., S. A. Lovin, Environ. Manage. 8 (1984) 375-442.

(27) Lapoint, T. W., J. A, Perry, Environ. Manage. 13 (1989) 529-544.

(28) Bartell, S. M., R. H. Gardner, R. V. O'Neill, In Aguatic Toxicology and
Hazard Assessment: 10th Volume, ASTM STP 971, American Society
for Testing and Materials, Philadelph'a 1988, pp. 261-274.

(29) Rose, K. A., G. L. Swartizman, A. C. Kindig, F. B. Taue. Ecol. Model.
42 (1988) 1-32.

(30) Taub, F. B., P. L. Read, Model ecosystems: Standardized aquatic mi-
crocosm protocol, Vol. 11, Final Report, U. S. Food and Drug
Administration Contract No. 223-80-2352, Washington, D. C. 1982.

(31) Suter, G. W. 11, In L. Somerville, C. H. Walker (Eds.) Pesticide Effects
on Terrestrial Wildlife, Taylor & Francis, London 1990, pp. 335-346.

AN




