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ENVIRONMENTAL FATE ASSESSSMENT FOR DICOFOL:

A complete environmental-fate assessment for dicofol cannot be done at the
present time because there ar.e still several data gaps that have to be filled.
Based on the available data, EFGWB is concerned about the apparent persistence of
mcofol and its major degradates in the environment. No major degradation pathway
has been demonstrated. Dicofol, per se, undergoes several rapid biotic or chemical
transformations. Under aerobic and anaerobic conditions, dicofol degrades to the
following compounds:

2,4- and 4,4-dichlorobenzophenone (Known as o,p'- and p,p'-DCBP)
1,I-bis(4-chlorophenyl)-2,2-dichloroethanol (p,p'-FW-152)
1-(2-chlorophenyl)-1-(4'-chlorophenyl)-2,2-dichloroethnol (o,p'-FW-152)
2- and 4-chlorobenzoic acid (0- and p-CBA)
2,4'- and 4,4'-dichlorobenzhydrol (o,p'- and p,p'-DCBH)
3-hydroxy-2,4'-dichlorobenzophenone (3'-OH-o,p'-DCBP)
3-hydroxy-4,4'-dichlorobenzophenone (3-0H-p,p'-DCBP)

These degradates are very persistent and very similar to the parent compound.

p,p' -Dicofol is structuraly closely related to DDT (The p,p' -isomer is the acti~e

form of the molecule):

p,p' -dicofol

H

C9--o-~--{ }-tl

CC9~

p, p' -DDT

The EPA document, DDT: A Review of Scientific and Economic Aspects of the
Decision to Ban Its Use as a Pesticide, page 106, states:

"Breakdown of DDT in soil can proceed by several routes depending
in part on the redox potential of the soil matrix. Under aerobic
conditions, slow conversion to DDE [1, l-dichloro-2, 2-bis(p-chloro
phenyl ethylene)] will normally occur. Under flooded anaerobic
conditions, dir~ct and rapid conversion to DDD (TDE) , [l,l-di
chloro-2,2-bis(p-chlorophenyl)ethane] can occur which, in turn,
can be converted to more polar compounds such as DDA, [bis(p
chlorophenyl)acetic acid]. DDE is quite resistant to microbial
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attack and unless lost from the soil it can be stable for extended
periods."

Although there are no direct correlations between the degradation of dicofol and
DDT, the data do point out a striking similarity between them. This is not
surprising given the similarity in their structures.

The following is a summary of the available studies on dicofol:

Dicofol is the common name of the active ingredient in the miticide Kelthane.
The manufacturing chemical company is Rohm and Haas Company. Dicofol exists in two
isomers, whose chemical names are: l,l-bis(4-chlorophenyl)-2,2,2-trichloroethanol
[p,p'-dicofol], and 1-(2-chlorophenyl)-1-(4'-chlorophenyl)-2,2,2-trichloroethanol
[o,p'-dicofol]. The Chemical Abstracts Registry Number for this chemical is
115-32-2.

Dicofol is a miticide registered for use on terrestrial food crop, terrestrial
non-food, greenhouse non-food, domestic outdoor, and indoor sites. Of the total
domestic dicofol usage, approximately 40% is applied to citrus, 26% to cotton and
10% to ornamentals. Single active ingredient formulations consist of 1-6% D;
1.5-35% WP; 1-4.5% WP/D; 0.824-4 lb/gallon and 0.44-18.5% EC; 4 lb/gallon FIC;
0.046-12% RTU; 0.075-.25% PrL; and 1.2% PrD. Application rates are 0.3-4.5 lb ai/A
(D, WP, EC, FlC); 0.0019-4 lb ai/gallon (WP, EC, FlC); 0.006-0.5 tbsp/gallon (WP,
WP/D,EC); 0.1-0.16 ounces/tree (WP/D); and 0.13-1.04 lb ai/50,OOO ft3 (FlC, RTU).
Formulations may be tank-mixed with other chemicals, including captan , carbaryl,
diazinon, parathion, and sulfur. Foliar applications are made using either ground
equipment or aircraft.

Dicofol has a solubility in water (at 25 DC) of 1.32 ppm, an octanoljwater
partition coefficient (log Kow) of 6.056, and a vapor pressure of 3.9 x 10 -7 torr.

Under hydrolysis conditions, o,p'-dicofol degrades with half-lives of 47 days,
8 hr, and 9 min, at pH's of 5, 7, and 9, respectively. The major degradate in all
solutions is DCBP. At pH 7, CBA is also observed. For p,p'-dicofol, degradation
half-lives are 85 days, 64 hr, and 26 min, at pH's of 5, 7, and 9, respectively.
Major degradates are DCBP and FW-152.

Photodegradation in water studies show that o,p'-dicofol degrades with half
lives of 14.8 days, 1 day, and 32 days in non-sensitized (pH 5), sensitized, and
dark solutions, respectively. One major degradate is DCBP. Another unidentified
degrate , present at 13.6%, is still under study. For p,p'-dicofol, degradation
half-lives are 92.5 days, 4 days, and 149 days in non-sensitized (pH 5),
sensitized, and dark solutions, respectively, with major degradate DCBP.

o,p'-Dicofol degrades aerobically at pH 7.5 (silt loam soil) with a half-life
of 7.6 days and produces DCBP, FW-152, CBA, 3-0H-DCBP, and DCBH as major products.
Degradates are very persistent and very similar to the parent o,p'-dicofol. The
other isomer, p,p'-dicofol, degrades aerobically at pH 7.8 (silt loam soil) with
a half-life of 43 days and produces DCBP, FW-152, and 3-0H-DCBP as major
degradates. Once again, the degradates are very persistent and similar to the
parent compound, in this case p,p'-dicofol.
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Under anaerobic conditions, although only supplemental information is available,
DCBP, DD.E, 3-0H-DCBP, and 2-0H-DCBH have been tentatively identified as degradates.

Laboratory leaching and adsorption/desorption studies show that residues are
relatively immobile and ground water contamination is not expected. Soil column
studies are required in order to verify these results.

Terrestrial field dissipation studies, although not yet acceptable studies, have
tentatively identified the following compounds as degradates: DCBP (both isomers),
p-CBA, o,p'-DCBH, and p,p'-FW-152. The data developed during these studies were
too variable to establish a residue decline curve and accurately assess the
dissipation of dicofol. Significant levels of residues were detected in the
0-3 inches of the soil after 181 days.

Dicofol bioaccumulates in bluegill sunfish, with BCF of: 6,600X in fillet,
l7,OOOX in viscera, and lO,OOOX in whole fish. A depuration half-life of 33 days
is observed.

The Ecological Effects Branch (EEB) , EFED, has pointed out to EFGWB that there
are several avian studies that indicate that dicofol causes problems with egg shell
quality similar to those caused by DDE. It is known that DDE (a DDT metabolite)
is extremely persistent in the environment, bioconcentrates in fish and wildlife
and causes some bird species to produce eggs with poor egg-shell quality.

EFGWB reviewed the Residue Portion of an Avian Reproduction Study deferred by
EEB/EFED and found the following results:

1. The feed was contaminated with trace levels of p,p'-DDE.
2. In the carcass:

a. p,p'-Dicofol comprised 95% of the residue.
b. The half-life of depuration was 17-20 days.
c. The remainder of the total residue contained less than 5% DDE.
d. The half-life of depuration of the total residue (dicofol +
p,p'-DDE) was 34-36 days.

3. In the liver, p,p'-DDE comprised 10-40% of the residue and the half:
life of depuration was 16 days.
4. In the gastrointestinal tract and contents:

a. p,p'-FW-152 comprised 43% of the residue.
b. p,p'-dicofol comprised 41% of the residue.
c. p,p'-DDE comprised 16% of the residue.

5. The residues in the eggs were 94% p,p'-dicofol.
6. In the hatchlings:

a. p,p'-dicofol comprised 78% of the residue.
b. p,p'-FW-ls2 comprised 15% of the residue.

Therefore, based on dicofol properties and behavior, EFGWB recommends that
special attention should be given to dicofol per se and its major metabolites,
especially their accumulation and metabolism in different organisms. Dicofol has
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a high octanol/water partition coefficient. Therefore, it could have the following
tendencies:

1. A tendency to be very hydrophobic.
2. Accumulate in organic phases such as soil and/or animal tissue.
3. Have large bioconcentration factors (BCF) for aquatic life.
4. Tend not to be biodegradable by microorganisms in soils, and surface
water.

This is confirmed by the following results:

1. BCF values on bluegill sunfish show that dicofol accumulates in fish.
2. Terrrestrial field dissipation s·tudies have tentatively shown that the
degradates have a longer half-life than the parent compound and that the
compounds are not mobile.
3. Laboratory leaching and adsorption/desorption studies show that
residu~s are relatively immobile.
4. In the Residue Portion of an Avian Reproduction Study, p,p'-dicofol
comprises most of the residues in almost all the analyses.

Special attention should be given to the fact that dicofol (both isomers) and
its degradates have the same chemical structure backbone (shown below)

No ring-opening or substitution has been observed. The main chemical
reactions/transformations occur in the carbon atom to which the phenyl-substituted
rings are attached. This fact means that they are resistant to breakdown and could
share similar physico/chemical properties. The chemical can enter the food web and
be bioaccumulated by organisms of higher trophic levels. Physico/chemical
properties such as high lipid solubility and low water solubility can lead to
retention of chemicals in fatty tissue. The rates of accumulation into organisms
vary with the species, with the duration and concentration of exposure, and with
environmental conditions. A high retention of chemicals can mean that toxic
effects can occur in organisms remote in time as well as geographical area from the
point of exposure.

Therefore, EFGWB recommends that:

1. Special attention should be given to dicofol per se and its
metabolites and that accumulation and metabolism studies in different organisms
should be carried out using dicofol and its metabolites.
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2. All the EFGWB data requirements which are still data gaps should be
filled. These data requirements are the following:

a. Photodegradation in Water (161-2) for o,p-dicofol.
b. Photodegradation on Soil (161-3) for both isomers of dicofol.
c. Anaerobic Soil Metabolism (162-2) for both isomers of dicofol.
d. Leaching and Adsorption/desorption (163-1) Soil column
studies.
e. Laboratory Volatility (163-2) for both isomers.
f. Terrestrial Field Dissipation (164-1) for both isomers.
g. Accumulation in Confined Rotational Crops (165-1) for both
isomers.
h. Accumulation in Aquatic Non-target Organisms (165-5) for both
isomers.

Note:

Some facts about DDT:

1. Highly insoluble in water (Solubility - 1.2 ppb).
2. Vapor pressure = 1.9 x 10 -7 mm Hg
3. Octanol/water partition coefficient (log Kow) = 7.48

References:

1. EFGWB reviews.
2. WHO 1989. DDT and its derivatives - - Environmental Aspects. Environmental
Health Criteria 83.
3. Lyman, W. J.; Reehl, W. F.; and Rosenblatt, D. H. 1989. Handbook of
Chemical Property Estimation Methods - - Environmental Behavior of Organic
Compounds. Mc Graw-Hill Book Co., New York.
4. U. S. Environmental Protection Agency. July 1975. DDT: A Review of
Scientific and Economic Aspects of the Decision to Ban its Use as a Pesticide.
EPA 540/1-75-022.

Attachments

Addressees:

James W. Akerman, EFED/EEB (H7507C)
Dennis Edwards, RD/PM #12 (H7505C)
L. Schnaubelt/Herman Toma, SRRD (Team #74-Sec. II)(H7508C)
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.. - . -
CONDITIOPd'!; OF SALE AI'iI:> WA.~RAtnY
Rohm and Haa~ ~airaf1ts that the"p~oduct cOIilorms fo its chemical
description and is reasonably fit lor the purpose slated on Ihelabel,
only when used in accordance with label dircr.lilllls alll! under
normal condilionS"Or D~. al1l~ II~D '1IMS MIIKES NO OlllER
EXPRESS OR IMP~I.(a WArRRA~mS EI~HER OF MERCHANTA·
BIlIIY OR FlTNES) FOR A:PTI~T1CIJCII'R:USE. Handlll1g, storage
and use of the nro<'"I~t"l'l<t F1"1'p.r arc ~YOII.l the conlrolol Rohlll allrl
Ilaas, alld Ruhm alld Ilaa~ sllallnot he Ii;lhle fOl,alld nllyer as Slllllr.~

leslJOnsibillly lor all prlsonal i'ljllly aIIIIpr(lpp./ly darllar.p. reSl/llrllr,
from Ihe halldlinp" posse~s;on, u~e or Icsaleof lhe lI1alellal, wlIClhcr
the sallie is IJser! alollc or ill combinalion with olher silbslalices IN
NO EVENT SHAll ROHM AND HIIAS BE RESPONSIBLE FOR
SPECIAl. INCIlJENTAI. OR CONS£QIJENTllll DAMAGES,
WIIEIIIER BUYER'S ClAIM IS IN CON IRACT. NEGLIGENCE OR
OTIfERWISE. .

RQ·I(ElTHANE

STORAGE AND DISPOSAL
Ilo nol conlaminate walr.r.lood OIlcClI hy ~IOI ar,e or (hSIIOsalllpp.n
dnlllJIIIIp, is plohihill!rl.
PESIICIOE DISPOSAL: Pesticide wastes ate toxic. Improper
disposal of excess pesticide, spray mixlure or rinsale Is a
violation 01 Federal law.lllhese wastes cannot be disposed 01 by
use accolding to label instructions. conlacl your Slate Pesticide
01 Environmental Con"ol Agency, or the lIazardous Waste
representative althe nearesl EPA Regional Office for guidance,
CDNTIIINER DISPOSlll: Iliple IIIlsclor eqUlvalenl) Ihell oflCllor
rer:ydinJ~ 01 lecollllilionillp., or lIunelln e3!llllfrsllllSr. 01111 a s~lIIlal y
landlrJl, 01 by olher Ilfocr.tll/res approved by slale allll local
al/lhnrilif!s
STEPS TO BE TAKF.N IN CI\SEMI\TERll\l
IS RELEASED OR SPILLED:
Sconn or shovel solill malcllal inloa SUItable conlainrllor rr'rovery
01 diSJIosal lIelltovp. r.mlialitinaicli c!ollilng 1il0lltptlV and wa~h

f!XPll',I'" ~.kill all'a~ Willi ~oaJl allli waler Wa~h r1olhinp, helorr.
II' II\(~ K'~I'II s\'111 nnt III all ~I'WI'I S illIIl 0IWII hlldll~s 01 wah~1 Ilr.fcr
lu J'1l1:CAUIJUNAllY SllIltMI:NIS

NET CONTENTS

(551.2 LBS.)

250 KG

..)
--

'..;:~: ~

~.

NO liCE: n(!fule usillp, this IHoduc!, Ir.ad the f'nlilp rlp.eauliun:IIY
Stalcmcnts, (;oll(llhons 01 S" c alHl Warr allly, Dilections 1m Il~c. anll
Siorage and Uisposallnslruclions. IIlhe Condilions 01 Sale and War·
ranly are not acceptable, relurn the product unopened withinthirly
days 01 purchase to the place 01 purchase.

DIRECTIONS FOR USE
" is a violalion 01 Fr.deral law 10 use this ploduct in a manner incon
sislr.nt wilh ils lahrlinp..
NOIE: ConsilII IIlallllfaclurcr for 1011l1111aliun inlolilialilill nllff for lechnical
bulletins. ForrllulatOis ale responsible lor obtaining ll'fllegisll alion lor Iheir
product.

IF ON SKIN: Wa~1I r.xJln~ClJ area wilh plenly 01 ~0~1l and walr.r. II irritalilln
pCISISls, call a physician.
IF IN EYES: Flush eyr.s wilh plenly of waler for alleasl15minules.1f irritalion
persists, call a physician.

ENVIRONMENTAL ~IAZARDS
Ihis ploducl is toxic to lish. Do IIol conlaminate water by cleaning of drums or
eQuinrnr.nt or by disposal 01 waste.

g. . ",·"r1;( ,..:.t.".

"-'

" ..~
". ,"

q Ir
I ~~., ..4

ACTIVE INGREDIENT . .W}lh OOM.B!tt~"1'ft;; ...
l,l.Ris(r.hl01(lnhI'11YI).?,2,2.trichlorocthal1\b13!PA_l.ctW:r,~
INERT INGREDIENTS """,,"," -,," .. " , , , , "" " ._L~._.

Tolal ., •••. , •. ,.' ••.••..•. MAR.?~j1988100%
, "

'&!del' thll I"c<.k'rnl Iiu;cctidde,
Kcllhanc is a Icp"slr.rcd Ir~dr.lllark of Rollm and Ila~s ~dc. a:ld ::'.'fl,,!;ticide Act

EPA Reg, No, 707.203 as amell<h'll. For the pe!ltid~

EPA Est. No. 707.\T.1 ~r~J)!f~ 1::l'J\ Rc~. No.

For formulation into end-use products intended for use on apples, pears, crabapples, quince, citrus, cotton, dry beans, succulent beans, cottoni mint, grapes,
strawberries, walnuts, filberts, pecans, chestnuts, hickory nuts, tomatoes, peppers, hops, melons, cucumbers, squash, cantaloupes, watennelons. pumpkins.

lawn and turf ~rasses, ornamentals; flowers, nursery stock, shade trees, and around buildin~s. .

STATEMENT OF PRACTICAL TREATMENT
IF SWALLOWE 0: O,lllk I lo? r.lassrs of walr.r and indncr. vomilillll hy IOIiChillg
back 01 Ihroal wilh IlIIgr.1. Call a flhy~iclall. Do nol induce vOlllilillg or givc
anythinR by moulh to an unconscIous person.
IF INHALED: Remove the victim 10 fresh air. Treallhe vicUm symptomatically.
Call a physician II problem continues.

.KEEP OUT.OF REACH OF CHILDREN

CAUTION
PRECAUTIONARY STAl EMENTS
HAZARDS TO HUMANS AND DOMESTIC ANIMALS
Harmlul iI swallowed, absorbed through the skin or inhaled. Causes mOllerate
eye. skin. nose or lhroal irrilalioll Avoid conlact wilh skin, eyes anrl c1olhinr,.
Skin conlact wilh Ihis pesticide may be hazardous; wear chemical·resistant
gloves when mixing, loading, or applying this product. flvnirl brealhing
vaners. Wash Ihoroughly wllh soap and waler allm hanrlling amI belol eealing
01 smoking Rcmove conlaminated clothing and wash bcfore le·use.

rOHM
iRRS
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Data Requirements
Guidelines Reference'

1. Degradation Studies -- lab

a. Hydrolysis (161-1) £I]

b. Photodegradation

-In Water (161-2) R

-on Soil (161-3) CR

-In Air (161-4) CR

2. Metabol iSl! Studies -- lab

8. Aerobic Soil (162-1) [R]

~

DICOFOL

Status

a. o,p'-dicofol --> fulfilled

b. p,p'-dicofol --> fulfilled

a. o,p'-dicofol --> not
fulfilled1

b. p,p'-dicofol --> fulfilled

Both isOlllers: supplemental2

Waivecf3

a. o,p'-dicofol --> fulfilled

Degradates Fonned

a. Major: DCBP (in all sOl'ns)

At pH 7 CBA was observed

b. Major: FW-152; DCBP

Minor: DCBA; DCBP; DOE;
3-OH-DCBP;2-OH-DCBH

a. Major: DCBP

Others: DCBA;CBA

a. Non-sensitized: DCBP

Others: DCBA, C8A

a. Major: FW-152; DCBP; CBA;
'OII-DCBP; DCBH

Minor: DOE

Half-life

a. pH 5 --> 47 days
7 --> 8 hI"
9 --> 9.in

b. pH 5 --> 85 days
7 --> 64 hI"
9 --> 26 min

a. Non-sensitized,
pH 5 --> 14.8 days

sensitized --> 1 day

Dark --> 32 days

8. Non-sensitized,
pH 5 --> 92.5 days

sensitized --> 4 days

Dark --> 149 days

a. Parent --> 7.6 days
Degradates --> Very
persistent &very similar
to parent dicofol.

..
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Cont. DICOFOL

b. Anaerobic Soil (162-2) R

3. Mobility Studies

a. Leaching & Adsorption/desorption
(163-1) [R]

b. Volatility

-Lab (163-2) CR

-Field (163-3) CR

4. Dissipstion Studies -- field

a. SOil (164-1) R

b. Soil, long tenn (164-5) CR

5. AcclIIIJlation Studies

a. Rotational Crops

-Confined (165-1) [CR]

-Field (165-2) CR

vJ

b. p,p'-dicofol --> fulfilled

Both isomers: sLWlemental4

a. Lab studies --> accepted
b. Soi l colum

studies -->not acceptJ

waivecf3

One study was tenninated aheed
of time & time extension is
being recp!Sted; the second
study was '-Il8Cceptable.

Need for study was noted.

Study is being carried out.

b. Major: FW-152; DCBP;
3-0H-DCBP

Minor: 4.,OH-DCBP; CBAlDCBA

Tentatively identified:
p,p'-FW-152 and both isomers
of DCBP; DOE; 3-OH-DCBP;
2-0H-DCBH

p-CBA; o,p'-DCBP; p,p'-DCBP;
o,p'-DCBH; p,p'-FW-152

b. Parent --> 43 days
Degradates --> Very

persistent &very similar
to psrent dicofol.

Less than 30 days

Resid.les are relatively ilRlbile
& 91"OUldwater cont_ination is
not expected

Parent: 3.7 days
Resid.Ies: 4.7 days
Not lKlbile
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Cont. DICOFOL

b. In Fish (165-4) [CR]

c. In Aquatic Non-target OrganiSlllS
(165-5)

Acceptable

"~"

Dicofol bi08CCUlUlates in
bluegi II SWIfish, with RCF of:
6,6OOX infi llet; 17,OOOX in
viscera; and 10,OOOX in whole
fish. Depuration t 1l2 =33 days.

Degradates obtained >1OX should be identified.

2 DelIIonStration that light energy transferred to natural soi l contituents is not
transferred to DICOFOL should be provided.

3 Waived as of 12/611985. Kelthane (DICOFOL) is a Toxicity category III and EFGW
has not nol'l8lly required this test for proc:kIcts in this category.

4 Additional infol'l8tion should be stDIitted to confil'll identity of resiciJes.

5 Unaged soils are required for the study.
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OH

CI-{_}f{-}Cl
CCI, ..

1,1-bis(4~orqi1enyl)

2,2,2-trichloroethanol

p,p'-Dicofol

OH

CI{_) i-f_}c'
HCCI!

1,1-bis(4~orophenyl)

2,2~chloroethanol

p,p'-FW-152

1,1-bis(4-al1orophenyl} ethanol

p,p'-WW-38A

CI OH

(_}~-{!-Cl
CCI,

"1-(2-allorq;t1enyl)-1(4'-chloro
ph.enyl)-2,2,2-trichloroethanol

o,p'-Dicofol

1-(2-allorophenyl)-1-(4'-chloro
phenyl}-2,2~chloroethanol

o,p'-FW-152

1-(2-al1orophenyl}-1(4'
chlorophenyl) -ethanol

o,p-WW-38A
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.4 ~ 4 '-Dich1orcbenzhydrol

p,p'-I:CEa

OH

C1i-}f {_}CI
'OH ,H

3-Hydroxy-4 , 4 '-dich1orobenzhydrol

3-cH-p,p'-o::Ei

2-Hydroxy-4,4'-dich1orobenzhydrol
.

2-oH-p,p'-OCEH

2,4 1-Dichlorcbenzhydrol

o,p'-IX:!E

OH CI OH

~-}f-f_}c'
H

3-Hydroxy-2,4 '-dichlorobenz
hydrol

3-oH-o,p l-OCBH

CI OH

Ho{-)-~-f }CI
H

4-Hydroxy-2 ,4' -dichlorcbenz
hydrol

4-oH-o,p l-DCEH

17



4,4 '-Dic:hlorcbenzq:tlerxme

p,p'-IX:BP

o
II

H00C'Pp
CI~ lVC1

3-Hydroxy-4,4 '-di.c:hlorobenzo
Iilenone

3-oH-p,p' -OCBP

2,4' -Dic:hlorobenzqilerxme

o,p'-D:BP

. CI 0 ., OH

o-~ "-b-'~C. CI
- -

3' -HyCroxy-2, 4' -di.chlorobenzo
phenone

3 •-<:>H-o ,p , -r:x:::BP

OH CI

~ }~-{_}CI
3-Hydroxy-2,4 '-di.chlorobenzo

Iilenone

3-oH-o,p' -r:x:::BP

(

o

6:~'OI h ~ 1
CI CI

2-Hydroxy-4,4 '-di.c:hlorobenzo
~

2-oH-p,p'-IX:BP

4-HyCroxy-2,4 '-dic:hlorobenzo
~

4-<:>H-o,p' -OCBP



OH

CI-1_}~-1_}CI
C~

HO/ ""l:O

4,4 ' -Dic:hlorcbenzilic acid

p,p' -IX:::BA

OH

CI-<\}~-{ )-Cl
QC'NH

o I
CHz- COOH

Glycine conjugate of 4,4 I -diehoro
benzilic acid

p,p' -I:X::ElA-glycine

CI-{. }COOH
4-allorobenzoic acid

4-cEA

CI OH

( }~-{_}CI
C~

HO/ ~O

2,4 ' -Dic:hlorobenzilic acid

o,p'_IX:::BA

·CI OH

\->-~1~}CI
QC'NH

o I
CH z- COOH .

Glycine conjugate of 2,4-Di
ch1orobenzilic acid

0,p' -I:X::ElA-glycine

CI

<}COOH
2-allorobenzoic acid

(

o

el-o~~-N-CH - eaOH___ I 2

H
4-allorohippuric acid



(

-H

CI{-}f-\-} CI

eel,
i,1-bis(4-<h1Ol:'ClJ.XlenYl)
2,2,2-tridUoroethane

p,p'-toI'

1,1-bis(4-auo~l)

2,2-dich1oroethane

p,p'-DDD

1,1-bis(4-ch1orcphenyl)-2, 2
dich10r0ethylene

p,p'-DDE

1-(2-ch10~l)-1-(4'-chloro

phenyl)-2,2,2-trichloroethane

o,p'-DOT

1-(2-allorophenyl)-1-(4'-chlOro
phenyl) -2, 2-dichloroethane

o,p'-DDD

1-(2-allorcphenyl)-1-(4'-chloro
phenyl) -dich1oroethylene

o,p'-DDE
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Summary of Data Evaluation Records on Dicofol

Included in the following pages are copies of all the
available Data Evaluation Records (DER's) of the studies on
dicofol which have been reviewed on the EFGWB/EFED from 1983 to
August 1989; that is, after the Registration Standard was issued
(copy included). The original reviews were kept in the EFGWB
files.

-1N1~J»~~
Marra Isabel Rodr!guez
Chemist
Review Section #2
OPP/EFED/EFGWB

July 2, 1990.
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'_ . 1".' _ (. ~ J DATA EVAlUATlOif REQeRO: .

CHEHOI0J~--.·--------D-7-~-D:-O-l1--------.... -'-~~-4:.....J~ ...

FORHULATIOH--DO--ACTIVE INGREDIENT

STUDY 10 41050701
Daly, Donna. 1989. Aerobic soil metabolism of 14C-p,p'-dicofol. ABC
Final Report #36101. Rohm and Haas Technical Report' 34-89-13. Unpub
lished study performed by Analytical Bio-Chemistry Laboratories, Inc., Co
lumbia, MO, and submitted by Rohm and Haas Company, Spring House, PA.

DIRECT REVIEW HHE - 8---------_._----_._---

-.::- '= .

TITLE: Staff Scientist

TITLE: Task Leader

TITLE: Project Hanager

f
S'rJ

/

-1.1-

K. Patten

- .-; .............

This study caw be used to fulf.ll data requirements.

Dicofol degraded with an initial half-life of 43 dals (see
disCDSsion) aerobic silt lOaM soil maintained at 25 C in the dark.
The -.j6r degradation products were l,l-(p-chlorophenyl)-2,2
dichloreethanol (FW-152); 4,4-dichlorobenzophenone (OCBP); and 3-hy
droxy-4,4'-dichlorobenzophenone (3-QH-OCBP). These degradates were
very persistent and are very siMilar to parent-dicofol. Minor -: ... t:

degradates identified were 4-hydroxy-3,4'-dichlorobenzophenone (4~:"'':

DCBP) and 4-chlorobenz01c acid/4,4'-dichlorobenzi11c acid (CBAJOC~··.~". .~~~,~.~...
. ' '" ..' -- " pkJ.""I1Ir,,-' ;

This study is acceptable and ful fi t1 s EPA Data· Rlttui relents fOr '.. -.$:>"'~ ~:.. "
Registering Pesticides by providing '1nfo"",:ti0':LOJl the a~fc metPi·t.,~
OOli sm of p,p'-dicofol on so11. :< ..-.'" -v-. ' .

. 4 ;.:~_ . ~< ,.

EDITED BY:

REVIEWED BY: E. Hirsh

ORG: Dynamac Corporation
Rockville, HD

TEL: 468-2500

APPROVED BY: W. Spangler

CONCLUSIONS:

Metabolism - Aerobic sail

APPROVED BY: S. Simko
TITLE: Chemist

ORG: EFGWB/EFED/OPP
TEL: 557-0237

SIGNATURE:

3.

'l.

2.



4. No additional information on the aerobic metabolism of dicofol is
required at this time.

METHODOLOGY:

Thirty 10-g samples of silt loam soil (26% sand, 56% silt, 18% clay,
4.4% organic matter, pH 7.8, CEC 15.2 meq/l00 g) were weighed into
silanized ~ulture tubes and treated with 11 ppm of uniformly ring
labeled [1 C]p,p'-dicofol (radiochemical purity 95.1%, specific ac
tivity 9.7 mCi/mmole) dissolved in methanol. The methanol was evapo
rated, and the treated soils were vortexed, moistened to 75% of
field capacity with deionized water, and again vortexed. The treated
soils were divided between two metabolism vessels. Humidified air
was pumped into the metabolism vessels, then sequentially through
tubes containing ethylene glycol, 1 N sulfuric acid and 1 N potassium
hydroxide (2 tubes) trapping solutions (Figure 1). The samples were
maintained in the dark at 25 ± 1°C, and soil moisture content was ad
justed as required. Duplicate soil samples were collected at 0, 1,
3, 7, 14, 31, 60, 90, 121, 182, 274, and 365 days posttreatment.
Trapping solutions were changed at the sampling intervals and also at
151, 212, 243, 304, and 335 days posttreatment.

The extraction and analysis procedures for the soil samples are
depicted in Figure 2. All soil samples were extracted three times
with methanol (vortexing for 10 minutes). Soil samples collected
between 14 and 365 days posttreatment were also extracted with acidic
methanol (vortexing for 10 minutes), and with 0.5 and 1M sodium
hydroxide (shaking for 6 hours) to determine the distribution of the
soil organic fractions. HPLC analysis was the primary method for
characterization; one-dimensiontl TLC analyses were used for confir
mational characterizations of [ C]residues in the methanol and
acidic methanol extracts. TLC analysis employed three solvent sys
tems (i) hexane:methanol (95:5, v:v), (ii) acetonitrile:water (5:1,
v:v), and (iii) chloroform:methanol:acetic acid (85:15:0.1, v:v) ..
Nonradiolabeled standards were cochromatographed with the standards,
visualized with UV light, and quantified by LSC following scraping
and methanol extraction. Preparative TLC analysis of the 365-day ex
tracts was perfy~ed using the hexane:methanol solvent system. Iden~

tities of the [ C]compounds isolate~4by preparative TLC were con
firmed using GC/MS. Unextractable [ C]residues remaining in the
extracted soil were quantified by LSC following combustion. Ra
dioactivity in the gas trapping solutions was quantified by LSC.

DATA SUt+1ARV:

[14C]p,p'-Dicofol (radiochemical purity 95.1%), at 11 ppm, degraded
with an initial half-life of 43 days in silt loam soil that was
incubated in the dark at 25 ± 1°C and 75% of field capacity for 1
year (Table XV, Figures 8 and 10). As determined by HPLC analysis,
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(14C]d1cofo1 declined from 88% of the applied at 0 days posttreat
ment to 56.1% at 1 month, 10.9% at 2 months, and 1.31% at 12 months.
The major degradate,

1,1-(p-chlorophenyl)-2,2-dichloroethanol (FW-152),

accounted for a maximum 35.8-44.5% of the applied at 2 to 4 months
posttreatment. .

4,4-0ichlorobenzophenone (DCBP) and

3-hydroxy-4,4'-dichlorobenzophenone (3~H-OCBP)

accounted for a maximum 18.1 and 17%, respectively, of the applied
radioactivity at 9 months posttreatment.

4-hydroxy-3,4'-dichlorobenzophenone (4-QH-OCBP)

accumulated to a maximum 4.98% of the applied at 3 months posttreat
ment.

4-chlorobenzoic acid (CBA) and

4,4'-dichlorobenzi1ic acid (OCBA)

could not be resolved from each other; together ther4accounted for
0.6-2.88% of the applied during the study. Three [ C]compounds that
totaled a maximum 0.16, 1.04, fijd 4.30% of the applied ~ere isolated
but not identified. Volatile ( C]residues (primarily 1,C02) totaled
20.9-21.9% of the applied at 12 months, and unextractable residues
10.1-15.1% of the applied at 12 months posttreatment (Tables X and
XII). Unextractable residues were evenly distributed between the
humic and fu1vic acids fractions. The materials balance during the
study ranged from 93.7-103.9% of the applied.

COMMENTS:

1. Three degradates, totalling a maximum 0.16, 1.04, and 4.30% of the
appl ied, (0.02, 0.11, and 0.48 ppm) were isolated from the methanol
and/or acidic methanol soil extracts but were not identified.

2. The registrant's statistical estimation of the half-life of dicofol,
61 days, was calculated using first-order reaction equations. How

ever, the estimate is inflated (dicofol degrades faster than this
figure would indicate); at 60 days posttreatment only 10.9% of the
applied radioactivity was identified as dicofol. The registrant's
estimate is incorrect because the data are biphasic; initially,
dicofol linearly declined at one rate, and then, after 92 days, the
dicofol declined at a much slower rate (Figure 10). Therefore, an
initial half-life of 43 days was calculated by the Oynamac reviewer
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by conducting linear regression analysis on data from 0 through 92
days posttreatment only.

3. Detection limits were not reported.

4. Two duplicate samples were collected on each sampling date. The
second sample was used for validation. The first was exaustively
extracted and total residues in each fraction were quantified. The
second was stored frozen at -22°C for a maximum of 349 days; storage
stability was demonstrated. Degradates were characterized in the me
thanol and acidic methanolic extracts of the second replicate using
HPLC.

-1.4-
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DATA EVALUATION RECORD

STUDY 2 •---------------------------------------------------------------------------
CHEM 010501 Oicofo1 §162-1

FORMULATION--OO--ACTIVE INGREDIENT

STUDY 10 41094201
Daly, O. 1987. Aerobic soil metabolism of 14C-o,P'-dicofo1. ABC Labora
tory Project 10 Final Report #34620. Unpublished study performed by Ana
lytical Bio-Chemistry Laboratories, Inc., Columbia, MO, and submitted by
Rohm and Haas Company, Spring House, PA.

STUDY 10 41094201
Tillman, A.M. and O. Daly. 1988. Addendum to the aerobic soil metabolism
of C-o,p'-dicofo1 on silt loam soil. Rohm and Haas Technical Report No.
34C-88-23. Unpublished study performed by Analytical Bio-Chemistry Labora
tories, Inc., Columbia, MO, and submitted by Rohm and Haas Company, Spring
House, PA.

DIRECT REVIEW TIME = 16

REVIEWED BY: J. Harlin

APPROVED BY: W. Spangler

EDITED BY: K. Patten

TITLE: Staff Scientist

TITLE: Task Leader

TITLE: Project Manager •ORG: Dynamac Corporation
Rockville, MO

TEL: 468-2500
-----------------------------------------------~--------------~-----------

APPROVED BY: S. Simko (\\ \
TITLE: Chemist ') ,: l..-

ORG: EFGWB/EFED/OPP -/
TEL: 557-0237

SIGNATURE:

CONCLUSIONS:

Metabolism - Aerobic Soil

1. This study can be used to fulfill data requirements.

•
2. Dicofol degraded with a half-life of 7.6 days in aerobic silt loam

soil maintained at 2SoC in the dark. The major degradation products
were 1,(2-chlorophenyl)-1-(4'-chlorophenyl)-2,Z-dichloroethanol
(FW-152); 2,4'-dichlorobenzophenone (DCBP); Z-chlorobenzoic acid
(CBA); 3-hydroxy-2,4-dichlorobenzophenone (OH-DCBP); and 2,4'-di-
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chlorobenzhydrol (DCBH). These degradates were very persistent and
are very similar to parent dicofol. One minor degradate identified
was 1-(2-chloropheny1)-I-(4'-chlorophenyl)-dichloroethylene (ODE).

3. This study is acceptable and fulfills EPA Data Requirements for
Registering Pesticides by providing information on the aerobic meta
bolism of o,p'-dicofol on soil.

4. No additional information on the aerobic metabolism of dicofol is
required at this time.

METHODOLOGY:

Air-dried, sieved (2 mm) silt loam soil (1~ sand, 64% silt, 20%
clay, 2.4% organic matter content, pH 7.5, CEC 11.2 meq/l00 g) was
treated with 10 ppm of uniformly ring-labeled [ C]04P'-dicofol (rad
iochemical purity 98.2%, specific activity 9.66 x 10 dpm/ g, Rohm
and Haas) dissolved in methanol. The methanol was evaporated and
a1iquots (10 g) of the treated soil were weighed into sample tubes,
moistened to 15% of field capacity with deionized water, and vor
texed. The sample tubes were divided between two metabolism vessels.
Humidified air was pumped into the metabolism vessels, then sequent
ially through tubes containing ethylene glycol, 1 N sulfuric acid,
and 1 N potassium hydroxide (2 tubes) trapping solutions (Figure 1).
The samples were maintained in the dark at 25 ± 1°C and soil moisture
content was adjusted as required. Duplicate soil samples were col
lected at 0, 1, 3, 1, 14, 30, 60, 90•.120, 180, 220, and 365 days
posttreatment. Trapping solutions were changed at each sampling
interval.

All soil samples were extracted with methanol by vortexing for 2
minutes, and then centrifuged for 10 minutes; this procedure was
repeated two times and the extracts ~re combined. Triplicate ali
quots (l-ml) of the methanol extracts were analyzed for total radio
activity by lSC. The methanol extracts from the Replicate II soil
samples were concentrated under a stream of nitrogen and analyzed for
dicofol and its degradates using normal phase TlC on silica gel
plates developed in hexane:methano1 (95:5) and using reverse phase
TlC on glass plates developed in acetonitrile:water (5:1). To con
firm the identities of degradates in the extracts, the 60 and 90-day
extracts were analyzed using preparative one- and/or two-dimensional
TlC analyses. The following solvent systems were employed: hexane:
methanol (95:5); ch10roform:methanol:acetic acid (85:15:0.1); hex
ane:ethyl acetate:methanol (80:10:10); acetonitri1e:water (5:1);
hexane:ethyl acetate (5:1); hexane:ethyl acetate (20:1); fRd, hex
ane:ethyl acetate:methanol (90:5:5). Identities of the [ C]com
pounds isolated by preparative TlC were confirmed using GC/MS.
Nonradiolabeled standards were cochromatographed with the standards,
visualized with UV light, an~4quantified by scraping and methanol
extraction. Unextractab1e [ C]residues remaining in the extracted
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soil were quantified by lCS following combustion. Radioactivity in
the gas trapping solutions was quantified by lSC.

Due to -high percentages of residues that were not extracted with
methanol, selected soil samples from Replicate I (1,6, 9, and 12
months) were exhaustively extracted as depicted in Figure II. The
methanol-extracted soil was extracted with 0.1 N hydrochloric acid!
methanol and centrifuged. The resulting extract was analyzed for
total radioactivity by LSC. The soil was extracted with 0.5 N sodium
hydroxide and centrifuged, reextracted with 1.0 N sodium hydroxide
and centrifuged. The soil was washed with 1 N sodium hydroxide two
times, followed by water three times, and was presumably centrifuged.
The soil was then analyzed for total radioactivity by lSC following
combustion. The aqueous base extracts were combined, acidified to pH
1 using 6 N hydrochloric acid, and partitioned into humic acid and
fulvic acid fractions.

DATA SUf+1ARY:

[14C]0,p'-Dicofol (radiochemical purity 98.2%), at 10 ppm, degraded
with a registrant-calculated half-life of 7.6 days in silt loam soil
that was incubated in the dark at 25 ± l°e and Ia~ of field capacity
for 1 year (Table 2). 'Based-on TLC analyses, [ C]dicofol declined
from 87.1% of the applied at 0 days posttreatment to 52.4% at 7 days,
27.6% at 14 days, 3.26% at 1 month, and 0.12% at 12 months posttreat
ment. The major degradate,

1,(2-chlorophenyl)-1-(4'-chlorophenyl)-2,2-dichloroethanol
(FW-152) ,

accounted for a maximum concentration of 31.1% of the applied at 1
month posttreatment (Table 3). Other major degradates were

2,4'-dichlorobenzophenone (DCBP)

which accumulated to a maximum concentration of 18.7% of the applied
at 9 months posttreatment,

2-chlorobenzoic acid (CBA) and

3-hydroxy-2,4-dichlorobenzophenone (OH-DCBP)

which comprised up to 14.1 and 11.7% of the applied, respectively, at
3 months posttreatment; and,

2,4'-dichlorobenzhydrol (DCBH)

which reached a maximum concentration of 11.8% of the applied at 12
months posttreatment. One minor degradate,

1-(2-chlorophenyl)-1-(4'-chlorophenyl)-dichloroethylene (ODE)

-2.3-
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was <0.70% of the applied during the study. Unidentified degradates
comprised a total at 6.6% of the applied throughout the stUdy per
iod. Cumulative [1 C]volatiles and unextractable residues were 1.2-3
and 56.7-60.7S of the applied, respectively, by 12 months posttreat
ment (Tables V, VIII, IX, and XII). Unextractable residues were
evenly distributed between humic and fulvic acid fractions (Tables 5
9). The material balance during the study ranged from 84.8 to 115S
of the applied.

COMMENTS:

Method detection limits were not reported.

3.

4.

1. Unidentified degradates ("others") reached a maximum concentration of
6.59% of the applied (0.665 ppm) at 1 month posttreatment (Table 3).
The study authors did pot specify how many degradates were uniden
tified. According to Subdivision Nguidelines, the study authors
should have identified all degradates detected at >0.01 ppm•

. 2. The half-life of dicofol was calculated using only the data for
parent compound from methanol soil extracts. The study authors
stated that any dicofol present in the soil at early sampling points
would extract into methanol, as determined from the data for spiked
samples. .

A temperature deviation (34°C) occurred on two of the test days due
to a malfunction of the cooling unit in the environmental chamber.
However, extraction and analysis of one extra soil sample indicated
that the elevated temperature did not affect the e~tractability of
the test substance from the soil. This did not have a significant
effect on the results of the study.

I
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1n ppm

2.18
2.02
1.84
1.82
0.793
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cmH 010501

S'IUDY 1

Dioofol §161-2

S'IUDY 10 40849701 .
CCu:penter, M. 1988b. Deteminatim of the~timrate of 14c-p,p'_
dioofol in aqueo.JS solutim. ABC laboratory Project 10 36670. Rcbm am. Haas
Tec::hnical Report 34C-88-38. Ur:pJblished stm.y perfcmued by Analytical Bio
Chemistry Iabomtories, Inc., COl\JDt)ia, .11), am subnitted by Rcbm arxl Haas
carpany, Sprirg 1bJse, PA.

DIRECl'~ TIME = 12

REVIntmI) BY: K. Patten

EDITED BY: J. Harlin

APEKNED BY: W. Spangler

ORG: Dynamac COrpomtim
Rcckville, MD

TEL: 468-2500

TITI.E: staff SCientist

TITI.E: staff SCientist

TITIE: Project Manager .

APPRJVED BY:
TITI.E:

ORG:
TEL:

SIGNMURE:

S. Simko
01emist
EFGWB/EFED/OPP
557-0237

(

cnlCWSlOOS:

DegradatiCll - B1otode IICldatial in water
1. 'lhis study can be used to fulfill data xequirements.

2. Oioofol pxrt:cdegxaled with a half-life of 92.5 days in a rxmsensitizEd
sterile PI 5 aqlJeo.1S tJuffer solutim at =25·C; the half-life decreased
to =4 days when a sensitizer was added to the solutim. In the dark,
dioofol hydrolyzed with a half-life of ~49 days in similar solutioos.
'!he major degradate in the lD1Sel'lSitized soluticn; was 4,4 '-did11orci:el
zqilena'le (OCBP); other degxalates identified wre 4,4 '-did1lorc:banzilic
acid (OCBA.) am 4-d1l.orci:lenzoic acid (~).

-1.1-



3. '!his sb.dy is acceptable am fulfills EPA Data Requi.x1:ments for Register
iM pesticides by prcvicli.nq informatiell ell the phatodegradatiell of
[14C]p,P'-dicofol in sterile aqueous tluffered ~ 5 soluti.Clls.

4. No additialal informatiem ell the phatodegradatiell of p,p'-dicofol in
water is required at this time.

unifODlly ri.rg-1abe1ed r14C]p,p'-dicofol (radicxtlemical pJrity 94.3%,
specific activity 26.39 DCi/q, Amersham Q)JP)ratiCll) dissolved in metha
nol (as a cosolVent) was diluted to a volume of 1000 mL with a sterile
~ 0.1 M acetate-buffered (~ 5) solutiell: the final CXllcentratiell
of [14C]dicofol was =0.955 RD am of JllBt:haml was 1% (by volume). one
half of the tzeated solutiell was sensitized with 1% aoeta1e (by volume) •
'!he nonsensitized am sensitized soluticms were transferred into silani
zed qlass culture tubes. '!be tubes were sealed, ani half of the tubes
were wrawed with aluminum foil to serve as dark CXllttols: the dark
C01'11;rols were~y :in=ubated separate fnm the irradiatiem equip
ment. '!he~ tubes were placed em a px,t:olysis ~tus (Figure
7, ~tus nat further dlaracterized) ani irradiated CXI'1tinua1ly usirq
a xenon arc lanp eql.liR'E"i with dual borosilicate qIass filters to elimin
ate radiatiem belCM 2901'1111 ('lables I-III am Figure 2). '!he intensity of
the irradiatioo was ~tely half that of nomal sunlight: 24 hoJrs
of artificial light irradiatiell equaled 12 hoJrs of natural sunlight at
40'N latitude at sprirq equinox. '!be sb.dy was cxniuct:ed at 25 ± l'C; )
the method of telrparature CXllttol was nat specified. Dlplicate tubes
conta~ irradiated or dark OCI'lb:ol solutiCllS were saupled at 0, 1, 2,
4, 9, 19, ani 30 days posttreatment.

Aliquots of each saIlple were analyzed for total radioactivity usin;} ISC.
'!be remainiJ'q semples were extracted 2-3 times with ethyl acetate. '!be
extracts were CXIIbined, am the ethyl acetate extracts ani the extra.ct:ed
semple solutiell were analyzed for total radioactivity usin;} ISC. Also,
the extracts were analyzed for specific CUi\~ usin;} TI.C ani HPIC.
'!be extracts were cxx:iu:'aIlatograpled usirq TI.C at silica gel plates
developed in either chloroform:1Det:harx)l (85:15, v:v) or hexane:met:hanol
(95:5, v:v). scme plates were analyzed usin;} a TI.C linear scanner; all
plates were autoradioc:JI'8P1ed and viewed urder uv. Radioactive ZCIles were
scraped fran the plate, am the [14C]OIl\aJms were dmcd:led fran the
silica gel with JDl!thar¥:)l and quantified usin;} lSC•. RscxM!ry efficiencies
fran the TIC plates ranjed fran 86.9 to 104.2% of the radioactivity
detected by lSC. To cx:a'1fim the results of the TU: analysis, the ex
tracts fran en! of the two nplicates were analyzed usin;} HPIC with uv
(230 lID) c:Jet:ecti.a1: individual fracticms of the eluate were analyzed by
ISC. HPIC reo::Nerf efficiEn:ies ranjed fran 85.2 to 108% of the radioac
tivity detected by lSC.

In an att:eDpt to cbaracterize unidentified residues, additia'lal analyses
were perfo11Ded. '!be days 4 ani 19 sauples fran the sensitized irradiated
soluticms were reanalyzed by TU: as described except with additiCllal.

-1.2-
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xefeJ:8'X:Ie starduds. Aliquats of the ethyl acetate extract of~ day 30
sensitized irradiated solutia'l wm:e extracted with either 1 N potassium
hytkaxide, 1 H scxlium bicaJ:ixl'Bte, or 1 H hydrcc:iUorlc acid7 the extracts
were lBltralized am analyzed by TIC. An aliquOt of the ethyl acetate
extract of the day 30 sensitized inadiated soluticm was evaporated to
d1:yness. '!be residues wm:e redissolved in ethyl acetate, nact:ed with
diaZanethane, and analyzecl usin;J GC,IMS.

In order to detemine the volatility of [14C]dicofol fran ~ test
soluticns, aliquots of the a-ted solutions were plaoed. in e:x::t'ItinJcus
ah-fiaw systems. Jt1lDi dified, ~-fJ:8e air was passecl CNer the &alIples,
then sequentially thrc:lugh tubes of ethyl.. qlycol, 1 N sulfUric acid,
am 1 N potassium hydroxide (two tubes) traR:»i.D} soll.lticns. Volatility
was det:emi.ned for beth the irradiated l1CI'\Sel1Sitized and sensitized
solutions and their dark a:llb:01s; the tJ::eated soluticns wm:e~y
i.n:::ubated with the degradatia'l .rate test solutions. lJbe traR>irg solu
ticns wem scmpled at 0, 1, 2, 4, 9, 19, am 30 dayspostlNatment, am
analyzed for total radioactivity usirq ISC. '!be a-ted soluticD; wm:e
analyzed usirq ISC at 0 am 30 days p:sLb:eatment to establish a materi.al
balan::::e. .

uniformly rirq-labeled [14C]p,P''''''Ctic:ofol (radiodlEmica1 p.Jrity 94.3\), at
=0.955 RB, photode)zcdtd with a half-life of 92.5 days in lD1SenSitizec1
sterile aqueous b.1ffer sol1.1t:iaB (0.1 N acetate blffer, pH 5) that wexe
oonti.mJally irradiated with a borosilicate qlass-filtered xencn arc 1aDp
at 25 ± l·C for, 30 days. '!be intensity of the laup was reported to be
cq::proximate1y half that of sunlight at sprin;J equinox, 40· N latitude.
In oa'Itrast, [14C]dioofol degraded with a half-life of 149 days in a
similar solutia'l i.ncubated in the darK. '!be major deqradate in beth the
i.n:adiated and darlt ocntrol na1SenSitized solutions was

4,41-did1l~ (DCBP)

(Tables XIn, XIV, XVIII, and XIX). In ~ irradiated na1SenSitized
soluticn; at 30 days postb:eatDent, dioofol CXilprised 75.3\ of the
:recovezed, DCBP cxmpri.sed 7 .2M,

4,4'~ilicacid (IX::'M)

c:xmprised 0.8\,

4-etUord:81zoic acid (C&\)

~ised 3.M, and I'I.JIDI!raJS ('l'U: analysis, Table XVIII) unidentified
[14C]CUllwrm were each <M. '1be mterial balances rarI)eCl fran 93 to
12M of the ~lied du:ri.n) the sbdy (Tables VI-VII).

RinJ-labeled [14C]p,p'-dioofol, at =0.955 RID, ~ade:1 with a half
life of =t days in irradiated sensitized (1' acetali.trile) sterile
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~ tJuffer solutims (0.1 N acetate tJuffer, til 5). In CXI:cb:ast,
[ 4C]di,.a:)fol deg:tc:ded with a half-life of 246 days in a similar solutim
irr:::ubat.ed in the dark. In the irradiated sensitized SOlutialS at 30 days
p:sLLt_tment, ~ was 15% of the applied: the J:'EIIli1irU.n} radioactivity
was descri.bed as aDlJ1titude of polar degradates. '!be material balances
ran;Jed fJ:aIl 95 to U7% of the a;pl1ed c:Iurin; the study, except for an 82%
reoavery fl:aD the irradiated sensitized solutim at 30 days (Tables rv
V).

Volatilizaticl'1 :fran the irradiated ncn;ensitized ani sensitized soluti.a2s
ranged :fran 2.6-5.7% of tbe a;p1.ied by 30 days PJSLLteatment.

1. '!be half-lives xeportoed in the data SlMlMty wexe cbtained frail the HPLC
data. HPI.C data were used tlecause they were CXI1Si.detecl DDre acx:urate in
this experiment: half-lives were calculated :fran both the TIC am HPLC
data. '!be estimated half-lives usirq TIC and HPIC are in gccxi agzeeadut
for the sensitized irradiated solutia'1S (4.01 and 4.07 days, respective
ly). 1brieVer, tbe estimated half-lives are not in ar;p:eementfor the
ather t%ea'bDents (sensitized dark caltrol, am rDlSenSitized irradiated
an:1 dark calt::L'Ol), prd:lably because the calculatims involve extrapola
tion oc:t'1Siderably beya'd the experimental time limits of the sb.dy. rata
are oftEln incapable of accurately predictin:J tJ::ems a.rt:side of their
rarqe because SIIB11 diffexenoes are magnified an:1 reacti..a1s Wich arPMr

to be linear may, in fact, be anvilinear. Error due to data extrapola
tim may also explain why the half-lives of dicofol in the sensitized am
nonsensitized dark centrol solutims do not agree. '1hese two detectial
methods prcwide useful infoxmaticn b.1t are too similar to be c:x:asidered
oonfirmatoty•

2. '!he stuiy author stated that the experiment usin:) sensitized solutia'1S
shcW.d be CXI1Si.detecl a1ly as supplemental informatim to determine
deq.radatial rates, ani not for identificatial of plCtcproduct:s. It was
reported that the degzadatial of dicofol in the iJ:radiated sensitized
solutials prcd!1OPd a DUltitude of polar deqxcdates (Wich~y
cculd not be identified): CBA. was the a1ly identifiable oiilam. No
additicnal de:j1aJate infot1llatial was pmvi.ded.

3. Air nther than solutial tei{emtuns JIJiZtY have tleen lIDlitored. SaDe
W'Ierat:ure data (~ a;:.parently nsulti.n;J frail crnti.ra.D.1s
DDlitari.nJ of inaJbatial c:t1aJIt)ers) were included in the 1292-pege report,
b.1t these data were not labeled ani it was uncertain 'Wbich &a1Iples they
leptesentad.

4. '!he {iDtolysis apparatus was illustrated b.1t net otheLwise described.
For exaDP1e, the dist:al'D! the xena'1 ate laDp was fJ:aIl the tmated solu
tiatS was not specified an:1 the methcd of teperatuLe o:a1l:tol (to prevent
heat J::W.l.dup fJ:aIl the laDp) was not reported.

5. '!he material balarD! for the volatilizatial partial (a separate
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experiment) of the study was poor; a1l.y 58-88% of the a;plied.
radioactivity was J:eOCIVered frail the tJ:eated SOlutia1S, possibly because
dioofol readily adsorts to glass. Hcwever, sufficient infoxmatim was
provided to deDr.r1st:rate that volatilizatioo fran the aqueous solutic:tlS
was minimal ~ '!he main experiment had an aocept:able material balarDa.

6. 'Ihe PI of the test solutim was neaSlJl:'ed at the begi.nni.n} ani em of the
study ani fwrx:l to have been stable at PI 5.

7. '!be nethod det:ecti.cn limits exw.d not be located in the document; they
may not have been reported.

8. '!be light intensity was half that of typical Slmlight b.1t the sanples
were expose1 CCI'lti.rtuoosly for 24 hcA.1rs a day. Ead1 day of the
experiement was camted as me day of sunlight.

•
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Degradation - B1otcdegradation in water

1. '!his stmy canrxJt be used to fulfill data requirements at this time.

2. Dioofo1 ~adedwith a half-life of 14.8 days in a J'DlSel'lSitized
sterile PI 5 aqJeOOS bItfer solutial at =25°C; the half-life decreased
to =1. day when a sensitizer was ad:ied to the solutial. In the dark,
dioofol hydrolyzed with a half-life of =32 days in si.mi.lar solutioos.
'!he major degradate in the nalSenSitized solutioos was 4,4'-d1c:hloraben
zqilenone (DCBP); other degradates identified lilere 4,4' -dich10r00enzilic
acid (~), an:! 2- ard 4-d1l0rc:tJenz0ic acid (CBA).
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3. '1his stuiy is scientifically soom, but does not meet SUbdivisioo N
guidelines for the followinj reasa1:

ale extractable degJ:adate CRf 0.61), present in the irradiated 1'D1Sel'l
sitized solutioo at up to 12' of the awlied radioactivity (13.6t of the
~), was oot identified.

4. In 0J:der for this stuiy to fulfill the pxrt:odegradatial in water (0,p'
dioofol) data requirement, the l:egistrant DUSt identify the degradate at
Rt 0.61.

Unifomly rin;-labeled [14C]0,p'-dioofol (radicx:nemi.cal p.trity 92.4%,
specific activity 43.5 DCi.,Ig, Amersham COZ'poratim) dissolved in metha
001 (as a cxsolvent) was diluted to a volume of 1000 mL with. a sterile
~ 0.1 M aoetate-b1ffered (~ 5) solutien; the final oonoentratian
of [14C]dioofol was =0.965 R;IIl am of me1:harx>l was 1% (by volume). One
half of the treated solutim was sensitized with l' aQ!tale (by volume).
'!be oonsensitized am sensitized solutiQ'lS wre transferred into silani
zed glass culture tubes. 'lhe tubes wre sealed, am half of the tubes
~ wrapped with aluminJm foil to serve as daDe oaltrols: the dark.
cx:ntrols were awarent!y i.r¥::ubated separate fran the irradiatioo equip
ment. 'Ihe UllWJ:aR?Ed tubes we:ce plaoecl en a Plotolysis ~tus (Figure
6, ~tus oot further dlaracteri.zed) am irradiated c:a1ti.mally usi.D;J
a xenon arc 1aDp equiJ:Pf'(1 with dual borosilicate glass filters to elimin
ate radiatiem below 290 011 (Tables I-III am Figure 2). 'Ihe. ·intensity of
the irradiatim was awraximately half that of JX)mal. sunlight: 24 ha.n::s
of artificial light irradiatiem equaled 12 boors of natural sunlight at
40·N latitOOe at sprin;J equi.r¥Jx. '!be stu:ly was cxnh1ct:ed at 25 ± l·C;
the methcxl of tE!lperature cxntrol was oot specified. DJplicate tubes
cart:ai.nin:J irradiated or dark CXlltrol solutioos~ sempled at aR;>raxi
mately 0, 1, 2, 7, 14, 21, and 30 days PJSttnstment.

Aliquots of ead1 semple (plus vial rinse) we:ce analyzed for total radio
activity usin; ISC. 'lhe rema.i.ninJ sauples wre extracted 2-3 times with
ethyl acetate. '1he extracts~ OCIIiJined, am the ethyl acetate ex
tracts am the extracted semple solutiem were analyzed for total radioac
tivity usin; ISC. Also, the extracts were analyzed for specific oc:m
pc:urm usin; TIC and HPIC. '!he extracts were oochraDatograpled usi.D;J TI£
em silica gel plates devel.cp:d in either chlorofom:methanol (85:15, v:v)
or hexane.:met:har¥:>l (95:5, v:v). 5aDe plates were analyzed usi.D;J a TI£
linear scanner; all plates were autoradiograpm am viewed urder uv.
Radioactive zooes were SCLaped frail the plate, and the [14C]OIlIWR3s
were descn:tJed fran the silica gel with me1:harx>l am quantified usi.n;;J ISC.
Recove1:y efficiencies frail the TIC plates ran;Jed fran 79.5 to 94.8' of
the radioactivity det:ect:ed by ISC. To CXIlfinD the results of the TI£
analysis, the extracts fran ale of the b.'o replicates were analyzed usi.D;J
HPLC with UV (230 011) detectiem: i.n:ii.vidual fracticIls of the eluate were
analyzed by lSC. HPLC reaNerY efficiencies rarged fran 88 to 102% of
the radioactivity det:ect:ed by ISC.
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In an att:.Ellpt to dlaracterize unidentified residues, additicnU analyses
'Wet'e perfotmeel. 'D1e day 7 S8Dples fran the sensitized irradiated solu
t.ia1s am the day 21 sauples ftQa the ncmsensitized in"adiated solutioos
'Wet'e xeanalyzed by TIC as described except with ad1.iticmal. refererxJe
stamaxds. Also, the day 30 saDples fJ:an the sensitized irradiated
solutions \lilere separated by ~ usin:.:J a greater volume of sanple.
Fractions 7 thxoJgh 17 wet:e ocmbined, then analyzed usi.n:1 TIC with the
solvent systEms pt'e'Iiously described am with met:harx>l:aoetarl.trile:water
(35:35:30).

In order to dete1:mine the volatility of [14C]dioofol ftan the test
solutialS, aliquots of the tJ:eated solutions~ placed in e::att.innls
air:-flow syst:Ems. IImidified, ~-fIee air ws passed over the scmples,
then sequentially thxoJgh a e-18 SEp-Pak cartrid1e an:l tubes of ethylene
glycol, 1 N sulfuric· acid, an:i 1 N potassium hydroxide (two tubes)
trawin:J solutioos. Volatility was detenni.ned for both the irradiated
nonsensitized an:! sensitized solutioos am their dark c:attIols; the
t1:eated solutia1S were~y incubated with the degradatiat rate
test; solutioos. '!be trcqp:in;J solutioos were scmpled at the same inter
vals as the sealed sanpl.es, an:l analyzed for total. radioactivity us:in;J
ISC. '!be treated solutioos were analyzed usirg I.SC at 0 am 30 days
pstt:r:eatment to establish a mterial balarre.

unifomly ri.n:J-labe1ed [l4c]o,p'-d!cofol (r:adioc:hemical pJrity 92.4%), at
==0.965 AD, phatodegraded with a half-life of 14.8 days .in nc:nsensitized
sterile a.queaJS buffer solutions (0.1 N acetate blffer,' PI 5) that were
c:ont.inually irradiated with a borosilicate glass-filterEd xetDl arc lanp
at 25 ± l'C for 30 days. '!he :intensity of the lanp was n:ported to be
awroximate1y half that of sunlight at sprin:} equin::oc, 40· N latiom.
In o:utrast, [14C]dioofol degraded with a half-life of 31.8 days in a
similar solutiat i.Ix::ubated in the dant. '!be major degradate in both the
irradiated an:i dark CXitlrol zxnsensitized solutioos was

4,4'-did11OJ:~ (IX:BP)

(nsbles XX ani XXI). In the irradiated n::nsensitiZEd solutials at 30
days p:stLLeamellt,' dioofol cx:mpri.sEd 27.5% of the re::xweJ:ed, DCBP oem
prised 25.5%,

4,4 •-di.d1lcn:dJenzilic acid (IX:PA)

cxmprised 2.5%,

2-dllorci:Jenzoic acid (2~)

cxmprised 1.6%,

4-chlorci:Jenzoic acid (4~)
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~ 4.6%, cme 1.U1identified (14C]O"lumd (Rt 0.61) was 13.6%, am
four unidentified (14C]O"I~were each S3.1'. In the l'D1SeIlSitized
dark wnLxu1 at 30 days, a1ly diwfol, DCBP, an:i 4~ were identified.
'!he material balaooes rarged fran 88 to 102' of the awlied d1.1ri.n;J the
study (Tables IV and V).

R.in;J-Iabe1ed (14C]O,P'-d!oofol, at l::().965 RB,~ with a half
life of =1 day in irradiated sensitized (1' aoetarl.trile) sterile aqueous
b.1ffer solutiQ'lS (0.1 N acetate buffer, I=H 5). In c:xntrast, [14C]dioofol
degraded with a half-life of 33.2 days in a simUar soluti.a1 in::ubated in
the dark. In the irJ::adi.ated sensitized solutia'lS at 30 days posttreat
ment, <:::M was isolated: the reIIBini.rg radioactivity was described as a
DUltitu:ie of polar degradates. 'lb! material~ ran;Jed fran 92 to
102% of the awlie:l duri.n:J the stmy (Tables VI and VII).

Volatilizatioo fran the iJ:radi.ated ID'lSellSitized and sensitized solutioos
rarged fran 3.8-4.0% of the awlied by 30 days p:sLLteatment.

CXI-1MElfi'S :

1. SUbdivision N guidelines for ~tioo in water experiments
specify that all degradates present at ~lot of the awlied DIlSt be
identified. Five degradates isolated fran the irradiated ronsensitized
solutioo were not identified: me of those degradates (Rf 0.61) ocmprised
13.6% of the recovered (12% of the awlied) radioactivity.

2. '!he half-lives np:>rted in the data SlDJmary were obtained fran the TI.C
data. TIC data were used because they were c:xnsidered nore ac:x:urate:
half-lives were calculated fran both the TIC and HPIC data. '!he es
timated half-lives usiDJ TIC and HPIC are in gocxi agreement for all test
soluticns. '1bese two detectioo methods provide useful infonnatioo b.rt
are too similar to be cxnsidered oonfinnatory.

3. '!he study author stated that the ecperiment usiDJ sensitized solutioos
shoold be calSidered ally as SlJR)lemental infonnatioo to detennine
degradation rates, and rot for identification of ~roducts.

4. '1he pmolysis~ was illustrated bIt rot othetwi.se described.
For exzmple, the di.star¥::le the xerDl arc laD{) was fran the treated solu
tiQ'lS was rot specifie:l and the method of teuperature oantrol (to prevent
heat brl.1dup fran the lanp) was not reported.

5. '1he I=H of the test solutioo was measured at the begi.nniJ'g and ern of the
study and foom to have been stable at I=H 5.

6. '1he method detectioo limits ea.tld not be located in the docnment: they
my not have been zepc:a1:ai.

7. Dicofol adsor:bed to the sides of the semple flask althcu.Jh the glassware
was silanized prior to use. '1he flasks 'Nere rinsed with ethyl acetate
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prior to analysis to rem::Ne any adsoIbed d.J.o::,fol.

8. '!he light int:slsity was half that of typical sunlight b1t the Sl!IIIPles
were exposed ooot.i.ra.1cusly for 24 hours a day. Each day of the
experiement was comted as en! day of sunlight.
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tIleD pr;evioosly J:eViewed (06/08/87), both the o,p'- ani p,p'-dicofol studies
did not fulfill data recpirements becanse the artificial licllt souroe (a 275-W
General Electric RS-K sunlaDp) did nat siallate sunli<1It: the l.ic#lt source did
rot provide ocnt.iru::aJs radiatim at wavelengths abaYe 290 na (Figure 1). '!be
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o,p' -dicofol study was also faulted because d~raJates ~re incanpletely
characterized.

The registrant agrees that the irradiation spectra of the artificial light
source and smlight are not similar, but has responded that dicofol does not
appreciably absorb light abcwe 290 nIl, and that dicofol ani its d~rl:date DeBP
are mlikely to absorb in the visible li~t region because of the lack of
suitable chrODOpoores. the reAistrant has also ar~ that no artificial
light source produces a spectnm that is identical to sunlight. The regist
rant therefore believes that it was unnecessary to irradiate the treated soil
with the entire visible light spectrun and the artificial light source used in
the study was adequate. Although it is true that only light toilich is absorbed
by a pesticide can directly cause photodegradation, it is possible for light
that is outside the absorption spectnm of the ccmpound to indirectly cause
degradation via sensitized energy transfer. Various natural. soil c~ds,
especially hunic.subst.aJ)C~\.may absorb light energy aIlC\ trans~er it to the
pesticide. Since trn! soil was not irradiated with the enti~ sun1ight spec
tnrn, it is impossible to determine if sensitized ene~ transfer is a phenom-

. enon observed with dicofol. It is correct that artificial light sources do
not produce a specttun that is identical to sunlight, rot there are artificial
light sources, such as the xenon arc lanp, wOOse irradiatioo spectra closely
resenble sunlight; the artificial light source used in these studies irradi
ated at only a few discrete waVelengths.

In the o,p' -dicofol study, the registrant has responded that the midentified
degradates, lrbich together comprised up to 34.7% of the applied. were each
<10% of the applied. Only degradates >10% of the applied must be identified.

Additional information provided by the registrant is that recoveJ;j of dicofol
fran fortified soil samples ranged fran 81.9 to 90.0% for the o,p' fODD and
from 76.3-83.0% for the p,p' fOnD; and the detection limit for both forms was
approximately 0.01 ppn.

In conclusion, the photodegradation on soil studies usi~ o,p' -dicofol and
p, p' -dicofol are scientifical1y sOlmd but provide only supplemental informa
tion towards the registration-of dicofol. If the registrant can danonstrate
that light energy absorbed by natural soil constituents is not transferred to
dicofol, both studies will be accepted to fulfill data requirenents.
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MATERIALS AND METHODS:

1,1-Bis(4-chlorophenyl)-1,2,2,2-tetrachloroethane (ER-8) of unspecified
purity was dissolved in acetonitrile and added to sterile solutions buf
fered at pH 5,7, and 9 (Table 1) to give a final concentration of 1 ppm
ER-8 in 1% acetonitrile. The test compound was added both as unlabeled
and uniformly ring-labeled [14C]ER-8 (specific activity 0.68 ~c/mg,
purity unspecified, Rohm and Haas Company). Sets of four bottles (2
labeled, 1 unlabeled, and 1 control without ER-8) were incubated in the
dark at 25 C and removed for analysis at 0,1,3,7,14, and 30 days.
Originally 4 ml samples were to be counted directly for LSC analysis and
100 ml portion were to be drawn through a C18 Bond Elut column to isolate
ER-8 and any hydrolysis products for TLC analysis. However, the method
was later modified to include a methylene chloride solvent extraction of
the entire bottle contents followed by radiochemical and GLC analysis of
the extracts. After 30 days incubation, methylene chloride extracts were
also subjected to TLC analysis to determine the ~resence of possible hy
drolytic products.

-REPORTED RESULTS:

No apparent hydrolysis of ER-8 occurred during 30 days of incubation
at pH 5,7, and 9. Decreased. recovery of ER-8 at 3 days (Tabl e 2) i n
dicated that either hydrolysis or precipitation of compound was occur
ring. Shaking of bottles before removal of aliquots for sampling (day
7) resulted in increased recovery of ER-8. The method was therefore.
modified to include a methylene chloride extract of the entire bottle
contents followed by a methylene chloride rinse of the bottle. Sub
sequent samplings resulted in high recovery efficiency for ER-8. Anal
ysis 01430-day extracts by TLC indicated that most of the radioactivity
from [ C]ER-8 migrated at the same Rf as added standards. No TLC spots
were found corresponding to Rf values of suspected degradates.

DISCUSSION:

The experiment was carried out to study hydrolysis of ER-8 rather than
dicofol. No information was provided on the hydrolytic behavior of
dicofol •
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Table 1. Buffer systems employed for hydrolysis study.

Buffer system

pH 5.0 (pH 4.95)a

pH 7.0 (pH 7.05)

pH 9.0 (pH 9.1)

Preparation procedure

12.2 9 sodium acetate dissolved in 9 1 H20 and pH
adjusted with 0.1 macetic acid.

61.2 9 KH2P04 and 10.5 9 NaOH dissolved in 9 1 H20.

B5.8 Na2B407.10H20 dissolved in 9 1 H20 and pH
adjusted with 0.1 Macetic acid.

a Actual pH values of prepared solution.

•

•
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Table 2. Hydrolysis results for ER-8 at pH 5, 7, and 9.

% Recovery

Time (days) Buffer LSC GLC

0 pH 5 104 78
1 90 83
3 52a 42a
7 26{76)b (75)b

14 92c 90c
20 97 c 86c

0 pH 7 100 . 92
1 94 82
3 85 81
7 79{90)b {90)b

14 8Sc 86c
20 93c 89c

• 0 pH 9 102 83
1 93 73
3 79 82
7 54{88)b {76 )b

14 72c 8Sc
20 93c 100c

a Low recovery probably due to precipitation from solution.

b () Indicates value obtained by shaking of bottle prior to sampling.

c Procedure modified to include solvent extraction of entire bottle contents
and solvent rinse of bottle •

•
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FICHE/MASTER 10 No MRID CONTENT CAT 02
Bennett, R.M., T.L. Whitaker, and M.L. Mathis. 1984. Environmental fate study for
ER-8 leaching from aged soil. Unpublished study received Oct. 10, 1984 under 707 Q;
submitted by Rohm and Haas Company, Philadelphia, PA. Accession No. 254959.

SUBST. CLASS = S.

DIRECT RVW TIME = 8 (MH) START-DATE END DATE
---------------------------------------------------------------------------------------
REVIEWED BY: W. Spangler

TITLE: Staff Scientist
ORG: Dynamac Corp., Enviro Control Division, Rockville, MD
TEL: 468-2500

-_::~~~~~~::_--~~--------------~----------------------~~~::_-~::~-~~_::~~-
APPROVED BY:

TITLE:
ORG: •TEL:

SIGNATURE:

CONCLUSIONS:

DATE:

Mobility - Leaching and Adsorption/Desorption

1. This study is scientifically valid.

2. Aged (33-days) residues of [14C]ER-8 (1,1-bis(4-chlorophenyl)-1~2,2,2-tetra
chloroethane (a dicofol residue), were immobile in sandy loam, sand (coarse),
sand (fine) and clay loam soil columns; after leaching 12-inch soil columns
with 20.0 inches of water, no radioactivity was recovered in the leachate.
After 40 days 97.1, 70.4,75.5, and 88.8%, respectively, of the applied
radioactivity remained in the top 1 inch of soil.

•
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MATERIALS AND METHODS:

Sandy loam, sand (coarse), sand (fine) and clay loam soils samples (100 g .
dry weight equivalents) {Table 1} were fortified with uniformly ring-labeled
[1~C]-ER-8 (1,1-bis(4-chlorophenyl}-1,2,2,2-tetrachloroethane; 0.68 mCi/g,
purity unspecified, Rohm and Haas Company) at 10 ppm and aged for 33 days in
an aerobic aging tr~in. The systems were flushed with vapor saturatfi air
and incubated in the dark at room temperature (range unspecified). C02
was trapped by bubbling outgoing air through NaOH and radioactivity quanti
fied by LSC.

After the 33-day aging period, metal soil columns {24 inches in length by
3 inches in diameter} were packed to a uniform depth of 12 inches with
untreated soil. The soil columns were thoroughly wetted and then treated
and aged soils were added to the tops of the columns. Over a period of 40
days, 20.0 inches of water were applied to the soil columns and leachates
were assayed daily for radioactivity by LSC.

After the 40-day leaching period the upper portions (6 inches) of the
columns were divided into 1-inch segments and the lower portions into
2-inch segments and stored frozen prior to analY~4s. At analysis each
soil segment was combusted in duplicate and the C02 evolved was trap
ped and quantified using LSC.

REPORTED RESULTS:

No 14C02 was detected during the 33-day ag1ng period indicating that ex
tensive degradation of ER-8 did not occur. Essentially all radioac
tivity recovered from the columns, after the 40-day leaching period,
was found in the top I-inch segment (Table 2). Only trace amounts were
found in the 2 or 3 inch depths in some columns. No radioactivity was
found in the leachate water. The results indicated strong adsorption.of
aged ER-8 residues to soil and a low tendency to leach from the soil.

DISCUSSION:

1." Data were provided only for the residue ER-8; not for dicofol.

2. The purity of the test substance was not reported.

3. Radioactive residues were not characterized.

4. Values of soil/water relationships (Kd) were not reported.

5; Soil moisture content during the aging period was not reported •
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Tabl e 1. Soil characteristics.

Organic
Sand Silt Clay matter CEC

Soil type " pH (meq/100 g)

Sandy loam 65.20 22.80 12.00 1.2 5.9 4.20

Sand 91.20 2.80 6.00 0.5 6.0 1.30
(Coarse particle size)a

'Sand 92.80 1.20 6.00 0.2 5.2 0.50
(Fine particle size)a

Clay loam 36.80 27.20 36.00 1.0 5.1 9.90

•a Particle sizes not provided.

•
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Table 2. Distribution of radioactivity (% of applied) in soil columns treated
with [14C]ER-8 and leached with 20.0 inches of water.

•

Soi 1

Sandy loam
Blackstone, VA

Sand (coarse particle)
Blackstone, VA

Agricultural sand
(fine particle)
Winston - Salem, NC

Clay loam
Walkertown, NC

Depth (inches)

1
2
3
4
5
6

7-8
9-10

11-12

1
2
3
4
5
6

7-8
9-10

11-12

1
2
3
4
5
6

7-8
9-10

11-12

1
2
3
4
5
6

7-8
9-10

11-12

% of applied activity

97.1
<l.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

70.4
<l.0
<1.0
<l.0
<1.0
<1.0
<1.0
<l.0
<1.0

75.5
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

88.8
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
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aIEH 010501

S'IUDY 1

Dioofol §161-1

FOIM1I.ATIOO-Oo-ACl'IVE lKiRIDIENI'

FIaIE~ ID 40460105 .
Warren, J. 1987•. SU{:plement to hydrolysis of 14C-p,p'-dioofol (MRID No.
40(42032).f Rd1m an:i Haas Tedmi.cal Report No. 31C-87-52. Prepared by Analyt
ical Bio-Olemi.stry Laboratories, COltnnbia," H), an:i subnittEd by ROOm an:i Haas
Q:Irpany, Ibiladelpua, PA.

• 0'
••• i,o .f'·.'"SUBST. C1N3S = 5

DJ:REa' RVW TIME = 3

RE:VIFlm) BY: K. Patten

EDrIm BY: W. Hi<;Rins

APPRJVED BY: W. Spim;Jler

(H;: Djnamac COrporation
Rockville, MD

~: 468-2500

TITlE: Staff SCientist

TITlE: staff scientist

TITLE: Project "Manager

APPR:A1ED BY:
TITIE:

(R;:

TEL:

SIGNMURE:

L. lewis
Envb:almeJItal scientist
FAB/HED/OPP
557-7442

lIlen previcu;ly t:eViewed (06/08/87), this sbxly did not fulfill data re;p:ire
ments for the ~ 5 solution because the material balarre was i.ncx:Ilplete (30\
of the reported awlication of 1 ppn was mt account:ecl for). Ha.vever, data
for the ~ 7 an:l 9 solutias were ao=epted. '!be J:eg'istrant has respcrded
that the low cxu.:entratial of [14C] residues in the ~ 5 soluticm was the
result of a low awlicaticm rate. '1be CXIIloeutratim of total residues in
solutim~ the stldy ran;JE!d frcm 0.658 to 0.720 AD, with the lowest
CXIIxsIlratim at initiatioo an:i the highest at day 22. '!his explanatial is
reascmble am the sbxly will be accepted for PI 5, 7, and 9 solutias using
the p,p'-label.
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It was also notErl in the Discussion section of the original review that the
TLC method may have been inadequate because up to 43% of the applied radioac
tivity either renained at the origin or was not associatErl with a discrete
zone on the TU: plates; recovery from fortified sanples and the detection
limits were not reported; and attempts had been made to identify ori~in

material, but the attempts had been tmSuccessful.

The registrant believes that the TI.C method (two-dimens ional TIC at the final
sampling intervals, one-dimensional at all other intervals) was adequate .
because the majority of the [14c]residues chranatographed as dicofol or p,p'
dichlorobenzophenone, and because the one- and tw-dimensional TLC results
were in agreenent•• However, FAB currently rec<Jllllends .that if TI.c methods are
used to separate,and quantify [l4c]canpounds, the test solutions be developed
in at least three solvent systems of different polarity to provide maxinnJn
confidenceil tfe't:rlation.. , •• • ,\

The registrant reports that recovery fran fortifiErl sampleS was >100% and that
the detection limit was about 0.01 ppm.

The origin material contained a polar canpound that has been tentatively
identified, using TLC of the samples in a polar solvent systen, as 4,4'
dichlorobenzylate. M:>re definitive identification was not made using GC/MS
because insufficient quantities of the material were isolated.

In conclusion, the hydrolysis study usiI~ p,p'-dicofol ·is accepta&le am
partially fulfills data nquirements. The Ereviously subnitted hydrolysis
study usingo,~'-dicofol (MRID 40042033r'was accepted in fulfillment: of the
data requirement-rof-fffal:1SOOler.......... Taken together, these tw s tudies can
pletely fulfill the hydrolysis data requiranent for dicofol.

-1.2-
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rASE GS -- DIO)FOL STUJ)'{ 1 PM --
----------------------------------------------------------------------------
OiEM 010501

BRANCH EAB

Dicofol

DISC --

FOR1ULATION 00 - ACfIVE It\GltEDUNl'
----------------------------------------------------------------------------
FICHE/MASTF:R ID No ~ID 0)N'I'FlIT CAT 01
v.Tarren. J. 198n. Hydrolysis of 14c-p,p'-dicofol (Kelthane). Project Number
ABC 33351. "R.ohm and Haas 'l.R. No. 310-86-59. PreparErl by Analytical Rio
Chanlstrv Laboratories. Columbia, ID, and subnitted by"R.ohrn and' Haas Company,
Philadelphia. PA. Acc. No. 400420-32. '
----------------------------------------------------------------------------
SUBST. CIASS = S.
----------------------------------------------------------------------------
DIRECl' RVW TIME = 24 (MH) START-DATE END DATE

(

REVIET,JED HY: B. Price
TITLE: Staff Scientist

ORG: Dvnamac Corp•• Rockville, W)
TEL: 468-2500

APP"R.OVED BY: A. Evans
TITLE: Chemist

ORG: F~/HED/OPP

T;JEL.5: 7-
A
f!;1

SIGNATURE: ~~

CONCWSION :...-

DATE: ~l'~ 1~87

Degradation - Hydrolysis

1. This study is scientifically valid.

2. After 30 days at 1 ppm, 75% of p,p'-(14c]dicofol (rafiochemical purity
>93%) ranained tmde~aded in a sterile aqueous buffered (pH 5) solution
incubated in the dark at 251°C. The half-lives were calculated to
be 85 days at pH 5, 64 hours at pH 7, and 26 minutes or 0.43 hours at
pH 9. The predaninant de~radate in all solutions, 4,4' - dichloro
benzophenone, accumulated with time and appeared to resist further
degradation. At least three additional degradates, each <9.6%, were
isolated but not identified in the pH 5 am 9 test solutions. Attanpts
to identify the polar de~radates (TLC Ori~in) were unsuccessful.

3. This study contributes toward the fulfillment of EPA Data Requiranents
for Registering Pesticides. EAB accepts the hydrolysis study for pH 7
and 9 as satisfyi~ requiranents, but the study at pH 5 will have to
be repeatm because the material balance was poor ani special emphasis
shoold be placed on canplete identification of the degradates with use
of analytical metrods in addition to TLC, such as HPLC ani GC.

-1-



MATERIALS AND METHODS:

p,p'_[-14C]OicOfol (radiochemical purity >93%, specific activity 26.4 mei;.
Rohm a~d Haas Com~any) was added at 1 ppm to boiled, filter-sterilized
(0.22 ~) aqueous solutions buffered at pH 5 (0.2 Macetic acia plus
0.2 H sodium acetate), pH 7 (0.2 M sodium phosphate plus 0.2 ~ disodium
phosphate, designated 7.1; and 0.1 Mpotassium phosphate plus 0.1 M
sodium hydroxide, designated 7.2), and pH ~ (0.2 Mboric acid ana 0.2
sodium borate). The treated solutions we·re stored in sterile amber
bottles in the ~ark at 25 ± 1°C. The pH 5 solution was sampled at
intervals from 0 to 30 days posttreatment, the pH 7 solution from 0 to
7 days posttreatment, and the pH 9 solution from 0 to 1 day posttreat
ment.

Three aliquots of each solution were analyzed for total radioactivity by
LSC. Additional duplicate aliquots were saturated with sodium chloride,
acidified with concentrated hydrochloric acid, and stored at 4°C. Atter
all samples had been collected, the acidified samples were extracted
three times with ethyl acetate. The organic and aqueous ~hases were
separated and analyzeo for total radioactivity using LSC. Aliquots of
the organic extracts of the pH 5 and 9 solutions were cochromatograph~d

with the [14C]rticofol stock solution on silica ~el TLC plates developed
in hexane:methanol (80:20, v:v). Aliquots of the organic extract ot
the pH 7 solutions were analyzed by TLC on silica gel plates developed
in hexane:ethyl acetate:methanol (8U:10:10, v:v:v). Radioactive areas
were locatf~ by autoradiography, scraped from the plates, and quantified
by LSC. [ C]Compounds were identified by comparison to the Rf values of
standards. •

In an attempt to identify hydrolysis products present at the origin,
additional TLC analyses were conducted on the solutions from the final
sampling intervals. One-dimensional normal-phase TLr. plates were de-
veloped in hexane:ethyl acetate:methanol (8U:10:1O:, v:v:v), air-dried,
and visualized by using color reagents (purpald, bromcresol purple,
bromcresol green, and phosphomolybdic acia) sprayed onto the plates.
Also, aliquots of the solutions from the final sampling intervals were
analyzed by two-dimensional TLC on silica gel plates developed in ben
zene:acetonitrite (94:0, v:v) and hexane:ethyl acetate:~ethanol

(80:10:10, v:v:v). Radioactive areas were located by autoradiogra~hy

an~ identified by comparison to standards.

REPORTED RESULTS:

After 30 days at 1 ppm, 75% of the p,p'_(14C]dicofol in the pH ~ solu
tion remained undegraderl. The half-lives were calculated to be 85 days
at pH 5, 64 hours at pH 7, and 26 minutes or 0.43 hours at pH Y in
aqueous buffered solutions incubated in the dark at 25 ± lOr. (Table 1).
4,4 1 -Dichlorobpnzophenone and at least three unidentified de~radates

(each <9.6%) wpre formed in the pH 5 and 9 test solutions. 4,4 1 -Ui
chlorobenzophenone was the only oegradate observed in the ~H 7 test
solution. Data were similar for the two-dimensional TLC analyses
(Table 2).

•-2-
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A positive reaction for carboxylic acid and dicarbecylic acid was ob
served at the origin in all buffered solutions, and aldehydes were
identified at the origin in the pH ~ solutions •

•
DISCUSSION:

1. The TLC method may have been inadequate; up to ~43% of the applied
radioactivity either remained at the origin or was described as II rema in
der ll (not associated with a discrete site).

2. The material balance for pH ~ was low and 30% Of material was unaccounted
for. EAB recommends the hydrolysis study for pH 5 be repeated.

3. Recovery of dicofol from fortified samples and detection limits were
not reported.

4. Two additional procedures (reverse-phase TLC and adjusti n~ the jJH of the.
samples with triethyl amine prior to normal-phase TLC) were attempted
in order to identify material at the origin. Both were unsuccessful

. and therefore are not reviewed in this report •

-3-



DATA EVALUATION REroRD PICE 1 OF 5

CASE GS --

OIEM 010501

BRANQI FAB

- DICOFDL

Dieofol
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F1QIE/MASTF:R ID No MRID CDNI'ENT CAT 01
Warren, J. 1986. Hydrolysis of 14c-o,p'-dicofol (T<elthane). Project Number
ABC 3461~. Rohm ani Haas T.R. No. 310-86-58. Prepara:l by Analytical '8io
rhenistrv Laboratories, Columbia, ill, and submitta:l by Rohrn and Haas Cc:mpany,
Philadelphia, PA. Ace. No. 400420-33.

SUBST. CLASS = S.

DIREcr 'R.v('] TIME = 24 (tvlH) START-DATE END DATE
------------------------------------------------------ ------------------~---
REVIEHEO BY: B. Price

TITr~: Staff Scientist
OR;: Dynamac Corp., Rockville, MD
TEL: 468-2500

APPROVED BY: A. Evans
TITlE: Chemist

OR;: EAR/RED/OPP
TEL: 5 7-1~1

SIGNATURF. :

CONCIlJSI

Degradation - Hydrolysis

DATE:
e

MAY 29r987

1. This study is scientifically valid.

2. After 31 days at 1 ppn, 66% of o,p'-[14c]dicofol renainErl mtdegra:1ed
in a sterile 8:lueous buffered (pH 5) solution incubated in the dark at
25 1°e. The calculated half-lives are 47 days at pH 5, 8 hours at pH
7, and 0.15 hour or 9 mimtes at pH 9. !be major degradate ( 0.972 ppn)
in all solutions was 2,4'-dichlorobenzophenone. 2,4' -Dichlorobenzophenone
acClDUlated with time to becane the predcminant degradate ani appearErl
to resist further degradation. Chlorobenzoic acid was observed in the
pH 7 test solution. Attanp~ to identify the polar degradates (TLC Origin)
were unsuccessful.

3. This srody fulfills EPA Data Requirements for Registeri~

Pesticides for 0, p' -dicofol.

MATERIAlS AND METHOOO:

o.p'-[14c]Dicofol (radiochemical purity >91~, specific activity 43.5 rrCi/ge
Rohrn ani Haas Ccmpany) was ajded at 1 ppn to boiled, filter-sterilized
(0.22 ) aqueous solutions buffered at pH 5 (0.2 M acetic acid plus

-6-



0.2 Msodium acetate), pH 7 (0.1 Mpotassium poosphate plus 0.1 M
sodium hydroxide; desiJ?Pated 7.1; and 0.2 M tris [hydroxymethyl] amino
methane ~s 0.2 M hydrodlloric acid, designated 7.2), and pH 9 (0.2 M

o boric acid and 0.2 socUum borate). The treated solutions were stored
in sterile amber bottles in the dark at 251°C. The pH 5 solution

wao;; sampled at intervals fran 0 to 31 days posttreatment, the pH 7
solution fran 0 to 7 days posttreatment ani the pH 9 solution fran 0 to
1 hour posttreatment.

'ThJo aliquots of each solution were analyzed for total radioactivity
by L.SC. Additional duplicate aliquots were saturated with sodium
chloride, acidified with concentrated hydrochloric acid. and stored at
4°C. After all samples had been collected. the acidified samples were
extracted three times t-n.th ethvlacetate. The o~anic ani aqueous
phases were separated and analyzed for total radioactivity using LSC.
Aliquots of the organic extracts of the pH 5 am 9 solutions were co
chranatographed with the [14c]dicofol stock solution on silica gel TLC
plates developed in hexane:methanol:ethyl acetate (80:10:10. v:v:v).
Aliquots of the organic extracts of the pH 7°and 9 solutiot1$ were
analyzed by TLC on silica gel plates developed in hexane:ethyl acetate:
methanol (80:10:10. v:v:v). Radioactive areas were located by autoradio- 0

graphy. scraped fran the plates. am quantified by lSC. [14c]canpounds
were identified by canparison to the "Rof values of standards.

In an attanpt to identify hydrolysis products present at the ori~in.

additional TLC analyses were coniucted on the solutions fran the final
sampling intervals.

0

One-dimensional nonnal-phase TLC plates were
developed in hexane: ethyl acetate:methanol (80: 10: 10. v:v:v), air-dried.
ani visualized using color reagents (purpald, bromcresol purple. bran
cresol green and prospromolybdic acid) sprayed onto the plates. Also.
aliquots of the solutions from the final sampli~ intervals were ana
lyzed by o.;o-dimensional TLC on silica gel plates developed in benzene:
acetnnitrite (94:6, v:v) and hexane:ethyl acetate:methanol (80:10:10,
v:v:v).

REPORTED RESUL'lS:

o,p'-[14c]Dicofol, at 1 ppm. degrcrled with half-lives of 47 days at
pH 5. 8 hours at pH 7. an:i O. 15 hour or 9 mimtes at pH 9 in l:queous
buffered solutions incubated in the dark at 25 1°C (Table 1). 2,4'
Dichlorobenzophenone was the only degradate isolated in all solutions.
2.4' -Dichlorobenzophenone am chlorohenzoic acid were fonned in the
pH 7.1 test s:>luion. Data were similar for the two-dimension TLC
analyses (Table 2). 0

A positive reaction for carbaKylic acid an:} dicarboxylic acid was ob
served at the origin in all buffered 9)lutions. and aldehydes were ob
served at the origin in the pH 7.2 solutions.

DISCUSSION:

1• The TLC metrod may have been ina:lequate; up tn 27% of the applied
radioactivity either ranained at the origin or was described as "ranain
der" (not associata:1 with a discrete site).

-7-



2. 'RecO\Tery -of dicofol fran fortifiEd samples ani detection limits were
not repo~ed.

3. ~ additional procedures (reverse-phase TLC and adjusting the pH of the
samples with trieth;yl amine prior to normal-phase TLC) were attempted
in otrler to identify material at the ori~in. These were inconclusive
and therefore are not reviewed in this report.

-8-
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----------------------------------------------------------------------------
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APPROlED BY: A. Evans
TITLE: Chemist
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SIGNATURE:

OONCIlJSI

DATE~. MAY 29 1987

Degradation - Photodegradation in Water

1. This study is scientifically valid.

2. p,p'-[l4c]Dicofol (purity 97.6%), at 0.8-0.9 ppn, degraded with an
calculatEd half-life of 37.5 days in sterile aqueous bufferEd (pH 5)
solutions containing 1% methanol (cosolvent) that were irradiated with
artificial. light at 28°C. In the dark controls, dicofol de~aded with
a calculated half-life of 174 days. In sterile aqueous buffered (pH 5)
solutions containi~ 1% acetone (protosens itizer), dicofol degraded
with a calculated half-life of R.2 hours when irradiated and 18.3 days in
the dark. 4,4'-Dichlorobenzophenone was the only degradate isolated·
( 0.07 ppm) in the irradiatErl nonsensitized solution; 4,4'-dichloro
benzophenone (0.05 ppm) and 3-hydroxy-4,4' -d ichlorobenzophenone
( 0.11 ppm) were isolated in the irradiated sensitized solution.

3. This study does not fulfill EPA Data Requirements for Registering Pesti
cides because the light source did not simulate sunli~ht arrl de~radates

were not adequately characterized.
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MATERIALS AND ~ETHODS:

p,p'_[14C]Dicofol (purity 97.6%, specific activity 5.e6 x 104 d~m/~g,
Rohm a~ Haas Company) dissoved in methanol was added at 0.81~ p~m to
a sterile, aqueous, pH 5 buffered (acetic acid:sodium acetate) solution
that contained 1% methanol as a cosolvent. Also, p,p'_[14C]dicofol was
added at 0.942 ppm to additional pH 5 buffered solution that had been
sensitized with 1% acetone (v:v). The treated solutions were transferred
to silanized culture tuhes, which wp.re filled as completely as ~ossible

to minimize interactions with air. Half of the samples were wrapped in
aluminum foil to serve as dark controls. All of the tubes were placed
in a photolysis apparatus which used a 275-W General Electric RS-M
sunlamp (Figure 1) as the source of irradiation, and were incubated at
28°C. Samples were taken at intervals up to 30 clays posttreatment and
stored at 4°C until analysis.

The samples were extracted three times with ethyl acetatp. The ethy·)
acetate extract and the extracted buffered. solution were analyzed for
total radioactivity by LSC and for specific co~pounds by -TLC with
reference compounds on silica gel plates developed in hexane:methanol
(95:5, v:v). The plates were visualized using shortwave UV li~ht and
autoradiography. Radioactive areas were identified by comparison to
the reference standards, scraped from the plates, and quantified by
LSC.

In order to quantify volatilization during aqueous photode~radation,

aliquots of the treated nonsensitizeQ (50-mL) and sensitized (9b-mL)
solutions were placed in gas washing bottles and the bottles were
attached to a positive pressure air flow system (Figure 2). r10istened
C02-free air was passed through the head space of the bottle containiny
the treated solution, then through tubes of ethylene glycol, 1 N sulfuric
acid, 1 N potassium hydroxide, and 1 N potassium hydroxide tra~pin~ solu
tions. The samples were irradiated using the sunlamp described pre
viously; duplicate solutions were incubated in the dark as controls.
The trapping solutions were sampled at intervals up to 30 days post
treatment and were analyzed for total radioactivity by LSr. after all
the samples had ~een collected.

REPORTED RESULTS:

p,p,_[14C]Oicofol degraded with a calculated half-life of 37.0 days,
in irradiated nonsensitized pH 5 buffer solutions (Table 1). In the
nonsensitized dark control, dicofol degraded with a calculated ha1f
life of 174 days. In the sensitized solutions, p,p,_[14C]dicofol
degraded with a calculated half-life of 8.2 hours when irradiated,
compared to 18.3 days in the dark (Table 2). p,p,_[14C]Dicofol de
graded to 4,4'-dichlorobenzophenone in both the nonsensitized and
sensitized solutions (maximum of 0.07 and O.Ob ppm, respectively), and
to 3-hydroxy-4,4'-dichlorobenzophenone in the irradiated sensitized
solution (maximum of 0.106 ppm at day 24).

A total of 0.040 and 0.016 ppm of [14C]residues were volatilized during
30 aays of incubation from the irraniated nonsensitized buffered solu
tion and its dark control, respective·'y (Taole 3). A total of (J.UOY
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and 0.U02 ppm of [14C]residues were volatilized durin~ 24 hours of incu
bation from the irra~iated sensitized bufferea solution and its dark
control, respectively. The material balance for the volatile analysis
study ~nged from 57.5 to 85.6~ of the applied. .

DISCUSSION:

General

1. The light source did not provide continuous radiation at wavelengths
above 290 nm to simulate sunlight and the absorption spectra of the
chemical was not reported.

2. The registrant claimed that the recording thermometer consistently
measured the test solution temperature 3-4°C higher than the true .
solution temperature, as determined by a mercury thermo~ter. The
reviewer reported the recording thermometer. measurements.

3. The 14C-label position for p,p'_[14C]dicofol was not specified.

4. Detection limits were not specified.

Solution Analysis

1. Degradates were not adequately characterized. Up to 49.6% of the
recovered radioactivity was classified as remainder. In addition, u~

to 49.8% of the recovered radioactivity remained at the origin. The
TLC procedure employed was inadequate to separate the test solution
into its compoments.

2. Although two different TLC procedures were described in the metho~olo~y,

data from only one procedure were presented.

Volatile Analysis

Between 14.4 and 42.5% of the applied radioactivity was not accounted
for by the conclusion of the study. The lack of accountability was
attributed by the registrant to a~sorption of the material to the test
container walls.

-13-
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----------------------------------------------------------------------------
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FORMULATION 00 - ACTIVE Ir:GREDIENT
----------------------------------------------------------------------------
FICHE/MASTER 10 No MRI D CONTENT CAT 01 .
Carpenter t M. 1986. Aqueous photolysis of 14c-o t p'-dicofol. ABC Final
Report No. 34466. Rohm and H:ias Technical Report ~. 310-86-65. Prepared by
Analytical Rio-Chemistry Laboratories, Columbia, MJ, arrl sulxnitted by Rohm
and Haas Ccrnpany, Philadelphia, PA.. Acc.~. 400420-35.

SUPST. r.r.ASS = S.

DIREcr RVW TIME = 16. (MH) START-DATE END DATE

REVIEWED BY: W. Higgins
TITLE: Staff Scientist .

OR; : Dynamac Corp., Rockville, MD
TEL: 468-2500

APPROVED BY: A. Evans
TITlE: Chemist

oro: EAB/HED/OPP
TFL: 5 7-J.981

r.
I

CONCIlJSI

DATE: MAY 29 r987

Degradation - Photodegradation in Water

This study could not be validated because of ananalies in the data.
In addition, this sttrly would not fulfill EPA lBta Requirements for
Registering Pesticides because the light source did not simulate Stm

li$dlt am degradates were not adequately characterized.

NATERIAlS AND ME1'HOOO:

o,p' -[14c]Dicofol (purity 98.2%, specific activity 5.84 x 106 dpn/mL,
Room and Haas Coolpany) dissolved in methanol was added at 0.842 ppn
to a sterile, aqueous, pH 5 buffered (acetic acid: sodium acetate) solu
tion that containEd 1% methanol as a cosolvent. In addition, OtP'
[l4c]dicofol was added at 0.791 ppm to additional pH 5 buffered solution
semitized with 1% acetone (v:v). The treatEd solutions were transferred
to silanizEd culture tubes t ~ich were filled as canpletely as possible
to minimize interactions with air. Twelve tubes of both the nonsensi
tized and sensitized solutions were covered with aluminun foil to serve
as dark controls. An additional twelve tubes of each solution were

-19-



placed in a photolysis apparatus which used a 275-W General Electric
RS-M sunlam~ (Fi~ure 1) as the source of irradiation, and were incubated
at 29 ±- 1.2°C. Samples were taken at intervals from 0 to 30 dayS post- •
treatm~t and stored at 4°C until analysis.

The samples were extracted three times with ethyl acetate. The ethyl
acetate extract and the pxtracted buffered solution were analyzed for
total radioactivity by LSC and for specific compounds by TLC with refer
ence compounds using silica gel plates aeveloped in hexane:methanol
(95:5, v:v). The plates were visualized using shortwave UV light ana
autoradiography. Radioactive areas were scraped from the plates and
quantified by LSC. Identification was accomplished by comparison to
standards.

In order to quantify volatilization during aqueous photodegradation,
aliquots of the treated nonsensitized and sensitized solutions were
placed in gas washing hottles and the bottles were attachen to a ~osi

tive pressure air flow system (Figure 2). ~loistened C02-free air was
passed through the head space of the bottle containing the treated solu
tion, then through ethylene glycol, 1 N sulfuric acid, 1 N potassium
hydroxide, and 1 N potassium hydroxide trapping solutions. The samples
were irradiated using the sunlamp descrihed previously; duplicate solu
tions were incubated in the dark as controls. The trapping solutions
were sampled at intervals up to 30 days posttreatment ana were analjze~

for total radioactivity by LSC after all the samples had neen collected.

REPORTED RESULTS:

0,p'_[14C]Dicofol degraded with ~alf-lives of 2-7 days in the irradiatea.
nonsensitized buffered solution and <7 days in irradiated, spnsitized
buffered solution (Tables 1 and 2). In the dark controls, o,~'_[14C]_
dicofol degraded with half-lives ot 7-14 days in both the nonsensitized
and sensitized buffered solutions. o,p'_[l~CJOicofol degraaed to 1-(2
chlorophenyl )-I-(4'-chlorophenyl )-2,2-dichloroethanol (0.06 Pplll at day 14)
in the irra~iat~d nonsensitize~ buffered solution, and to 2,4'-dichloro
benzophenone (maximum of 0.23 ppm) in both the nonsensitized and sensi-
tized buffered solutions.

A total of 0.018 and 0.002 ppm of [14C]residues were volatilized during
30 days of incubation from the i rradiateci nnnsensitized butfered solution
and its dark control, respectively (Table 3). A total of lJ.Ul~ and
0.004 ppm of [14C]residues were volatilized from irradiateci sensitized
buffere~ solution and its dark control, respectively. The material
balance for the volatile analysis study ranged from 42.9 to 71.7~ or
the applied.

DISCUSSION:

Genera1

1. The light source did not provide continuous radiation at wavelengths
above 290 nm to simulate sunlight and the absorption spectrum of the
chemical was not reported.
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2. Several anomolies existed in the data. No discussion was maae ot the
sudden drop in concentration of 0,pl_[14C]dicofol between days 7 and 14
and days 21 and 30 in the nonsensitizen, dark control solution (Table 1).
Also, ~e concentration of o,p'_[14C]dicotol in the irradiated sensi
tized solution was variable, with unexpected low values on days 1 and 2
(Table 2). The registrant attributes this to contamination of those
samples. In addition, >5U~ of the applied radioactivity was not ac
counted for in the volatility study. The lack of accountability was
attributed to adsorption of the material to the test container walls,
but the registrant did not explain why ti'lis was a problem in the. vola
tile study but not in the solution analysis.

3. The registrant claimed that the recording thermometer consistently
measured the test solution temperature 3-4°C higher than the true
solution temperature, as deter~ined by a ~ercury thermometer. The
reviewer reported the recording thermometer m~rsurements.

4. Detection limits were not specified.

5. The 14C-label position for 0,pl_[14C]dicofol was not specifiec.

Solution Analysis

1. Oegradates were not adequatp ly characteri zed. The TLC system emp 1oyeCl
was inadequate; up to 93.4% of the recovered radioactivity remained at
the origin.

2. Althollgh three di fferent TLC procedures were descri bed in the methodology,
data from only one procedure were presenteo.

Vol~tile Analysis

1. Trapping solutions were not analyzed until all samples were collected,
and samples were stored at room terrlperature.

2. The material balance was incomplete; >50% of the applied radioactivity
could not oe accounted for.

-21-
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CASE GS --

mEN 010501

BRANCH FAR

DIOOFDL

Dicofol

DISC --

STIJDY 5 PM --

FOR-1UlATION 00 - ACTIVE Il{;REOIENT

FICHE/MASTER ID No MRID (l)NTEN!' CAT 01
Carpenter, M. 1986. Photodegradation of 14c-p,pl-dicofol on the surface of
soil. ABC Report No. 34278. Room and Haas Report rb. 310-86-50. Prepared
hy Analytical Bio-Chemistry laboratories, Colunbia, ill, and subnitted by
Rohm and Haas Ccmpany, Philadelphia, PA. Acc.}b. 400420-36.

SUEST. CLASS = S.

DIREcr RVW TIME = A (HH) START-DATE END DATE

lIDTIEtJED BY: B. Price
TITLE: Staff Scientist

OR;: Dynamac Corp., Rockville, MD
TEL: 468-2500

APPROVED BY:
TITLE:

OR:;:
TEL:

A. Evans
Chemist
EAB/RED/OPP

57-1981

DATE: MAY 29 1987

Degradation - Photodegradation on Soil

1. This study is scientifically valid.

2. p,pI -[14c]Dicofol (radiochanical purity 93.2%), at 11.2 ppm, degraded
with a half-life of 21-30 days on silt loam soil irradiaterl with arti
ficial light at 211°C. Dicofol appeared to be stable during the
30 days of incubation in the dark control. 4,4 I-Dichlorobenzophenone
( 25.1% of the rec0\7ered) am 1,1-his(4-chlorophenyl)-2,2-dichloro
ethane ( 6.6% of the recovered) were the only identified degrarlates
in both the irradiated am dark control samples; one mknown, at 3.6%
of the recovered, was isolated in the dark control samples. After 30
days of incubation, mextractable [14c]residues accounted for 2.68 and
0.640 ppm in the irradiated and dark control samples, respectively;
volatiles totaled 0.27 ppm in both treatments.

3. This study does not fulfill EPA rata Requiranents for Registering Pesti
cides because light source did not simulate smlight am degradates
were not adequately characterizeci.
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MATERIAlS AND METHODS:

Ring-lab~ed p,p' _[14C]dicofol (radiochanical purity 93.2%, specific •
activity 26.4 mei/g, Rohm am Haas Co.) was applied at 11.2 ppm to
thirty-two glass vials containing silt loam soil (l-g weight, l-lIIIl
c1epth; 16% sani, 64% silt, 20% clay, 2.4% o~anic matter, pF 7.5,
CB: 11.2 meq/ 100 g). Sixteen of the vials were placed mcOV'ered
in a stainless steel photolYSis chamber and irradiateci with a 275-W
General Electric Type RS sunlamp (Fi~re 1) located 10 inches abOV'e
the chamber. A Pyrex borosilicate plate glass (1/8-inch thickness)
was located between the light source and the samples. A constant flow
of air (100 mL/mirnte) through the chamber led to four gas traps filled
,..nth ethylene glycol, 1 N sulfuric acid, 1 N potassium hydroxide, and
1 N pota43s iu.TIl hydroxide. The temperature wi thin the chamber was main-
taine:i at 211°C by the com tant flow of water through the chamber
water jacket. The ranaining sixteen samples were covered, wrapped in
foil, placed in a dark chamber identical to the one previously described,
and incubated at 251°C. Irradiated am dark control soils and gas
trapping solutions were rE!l'k)ved at intetVals ·up to 30 days posttreatment.

The soil samples were extracted three times with methanol, the extracts
were canbined, am aliquots of the extracts were analyzed usi~ lSC.
Adoi tional aliquots, as well as radiolabelai reference standards, were
analyzed by TLC on silica gel plates developed in chlorofonn:methanol
(95: 5). Radioactive zones on the plates were visualized with autoradio-
graphy, identified by canparison to the reference starrlards, scraped,
and quantifie:i by lSC. The ex~acted soil was analyzed for unextract-
able radioactivity using LSC following canbustion. 'Ule trapping solu- •
tions were analyzed for total volatile radioactivity by lSC.

To confirII1 the results of the one-dimensional TLC analysis, irradiated
and dark samples fran day 30 were spotted onto TLC plates, overspotted
wi th unlabeled dichlorobenzophenone (DCBP), am developed upNards in
benzene:acetonitrile (94:6) and sidewaYS in hexane:ethyl acetate:methanol
(80:10:10). Radioactive arrl unlabeled canpomds were visualized am iden
tified.

REPORTED RESULTS:

p,p'-[14c]Dicofol de~aded with a half-life of 21-30 days on silt loam
soil irradiate:i with artificial light at (Table 1). Dicofol appeare:i
to be stable during the 30 days of incubation in the dark control.
4,4'-Dichlorobenzophenone ( 25.1 % of the recOV'erai) am 1,1-bis(4
chlorophenyl)-2,2-dichloroethane ( 6.6% of the recovered) were the
only identified degradates in both the irradiated am dark control sam
ples; one mknown, at 3.6% of the recovered, was isolated in th.e dark
control samples (Table 2). After 30 days of incubation, unextractable
[l4c]residues accounted for 2.6A and 0.640 ppm in the irradiated and
dark control samples, respectively; volatiles totaled 0.27 ppn in
both treatments.

•
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DISCUSSION: -1. The light source does not provide continuous radiation at wavelengths
above 290 nm to simulate stmlight and the absorption spectra of the
chemical was not reporte:i.

2. "RecOJ'erv of dicofol fran fortifiErl samples am detection limits were
not repJrted.

3. "RecOlJeries fran the irrlividual TLC plates (% of applied to TLC plate)
were not reported. but appeared to be quite variable.

4. Temperatures in the pmtolys is chamber were cooler (21°C) than the
temperatures in the Clark control (25°C).

5. Data from the TI..C plates were reportErl as "percent recovered fran the
TLC plate" rather than "percent of "applied," so the concentration of
clegradates could not he converted to "ppm".
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CASE GS -- -

CHH1 OlU501

BRANCH EAR

DICOFOL
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FORMULATION 00 - ACTIVE INGREDIENT
----------------------------------------------------------------------------
FICHE/~ASTER 10 No MRID CONTENT CAT 01
Carpenter, M. 1986. Photodegradation of l4C-o,p'-dicofol on the surface of
soil. ABC Report No. 34465. Rohm and Haas Report No. 310-86-49. Prepared
ny Analytical Pio-Chemistry Laboratories, Columbia, "'0, and submitted by
Rohm and Haas Company, Phi1acelphia, PA. Acc. No. 4U0420-37.

SUBST. CLASS = S.

DIRECT RVW TIME = 8 (t4H) START-DATE END DATE

REVIEWED BY:
TITL"E:

ORG:
TEL:

B. Pri ce
Staff Scientist
Dynamac Corp., Rockville, MD
468-2500

--------------------------------------------------------~-----------------~-
APPROVED BY: A. Evans

TITLE: Chemi st
ORG: EAB/HED/OPP
TEL: 5S7-~34

.SIGNATURE~~fiO
CONCLUSIONS:

DATE: MAY 29 1987

Degradation - Photodegradation on Soil

1. This study is scientifically valid.

2. n,p'-[14C]Dicofo1 (radiochemical purity 98.2%), at 10.4 ppm, degraded
with a ca1culat.ed half-life of 3U.3 days on silt loam soil irradiated
with artificial light at 21 ± lOC. Dicofol degraded with a calculated
half-life of 65.4 days in thp dark control. 2,4'-Dich1orohenzophenone
«291 of the recovered) was the only degradate identifiea in both
the irradiated and dark control samples; two [14C]compounds in th~ ir
radiated soil and one in t~e dark control were isolated (each <2.2% of
the rpcovered) but not identified. After 30 days ot incubation, unex
tractable ( 14CJresidues accounted for 2.U4 and 1.U6 ppm in the irradiated
and dark control samples, respectively; volatiles totaled <0.25 p~M

in both treatments.

3. Thi 5 study does not fulfi 11 EPA Data Requi rements for Regi sterin~ Pesti
ci~es because the light source aid not simulate sunlight and the degra
dates were incompletely characterized.
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~~TERI~LS AND METHODS:

Ring-la~eled 0,pl_[14C]dicofo1 (radiochemical purity 98.2%, specific
activity 43.5 mCi/g, Rohm and Haas Co.) was applied at 10.4 ~pm to
twenty-eight glass vials containing silt loam soil O-g weight, I-mm '.':).'.
rlepth;~6% sand, 64% silt, 20% clay, 2.4~ organic matter, pH 7.~,

CEC 11.2 meq/IOO g). Fourteen of the vials were placed uncovered in a ,""
stainless steel photolysis chamber and irradiated with a 27S-W General
Electric Type RS sunlamp (Figure 1) located 10 inches above the chamber.
A Pyrex borosilicate plate glass (l/B-inch thickness) was located netween
the light source and the samples. A constant flow of air (IOU mL/minute)
through the chamber led to four gas traps filled with ethylene glycol,
1 N sulfuric acid, 1 N potassium hydroxide and 1 N potassium hyaroxide.
The temperature withi n the chamber was. mai ntai ned at 21 ± 1°C by the
constant flow of water through the chamber water jacket. The remai ni n~
fourteen samples were covered, wrapped in foil, placed in a dark chamber
identical to the one previously described, and incubated at 24°C. Ir
radiated and dark control soils and gas trapping solutions were removed
at intervals up to 30 days posttreatment.

The soil samples were extracted three times with methanol, the extracts
were combined, and aliquots of the extracts were analyzed using LSC.
Additional aliquots, as well as radio1abe1ed reference standards, were
analyzed by TLr. on silica gel plates developed in chloroform:methano1
(95:5). Radioactive zones on trte plates were visualized with autoradio
graphy, identified by comparison to the reference standards, scra~ed,

and quantified by LSC. The extracted soil was analyzed for unextract
able radioactivity using LSC following combustion. The trapping solu
tions were analyzed for total volatile radioactivity by LSC.

REPORTED RESULTS:

0,p'_[14C]OicOfOl degraded with a calculated half-life of 30.3 days on
silt loam soil irradiated with artificial 1i9ht (Table 1). Oicafo1 ae
graded with a calculated half-life of 65.4 days in the dark control.
2,41-0ichlorobenzo~henone«29% of the recovered) was the only
degradate identified in both the irradiate~ and dark control samples;"
two [14C]compounds in the irradiated soil and one in the dark control
were isolated (each <2.2% of the recovered) but not identifier:
(Tah1e 2). After 3U days of incubation, unextractab1e [14C]resioues
accounted for 2.04 and 1.06 ppm in the irradiated and dark control
samp1 es, respecti ve1y; vol atil es tota 1ed <O.2!;) ppm in ooth treatrrlents.

01 SCltSS ION:

1. The light source does not provide continous radiation at wavelen~ths

above 290 nm to simulate sunlight and the absorption spectra of the
chemical was not reported.

2. The degradates were incompletely characterized; at least two degradates
were isolated but not identified.

3. Recovery of dicofol from fortified samples and detection limits were
not reported.

4. Data from the TLC plates were re~orted as "percent recovere~ frrnn the
TLC plate" rather than "percent of applied".

-34-
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5. Temperatures in the photolysis chamber were cooler (21 ± 1°C) than the
temperatures in the dark control (24°C).

6. The re~strant indicated that the two-dimensional TLC analysis described
in Study 5 (P9p l-dicofol) was not used to identify photodegradation pro
ducts for the o9pl-dicofol study due to inconsistencies with the stan
dards •
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Dalv, D. and A.M. TillnJan. 1986. Four-month interim report on the aerohic
metcbolism of 14C-o,p'-dicofol on silt loam soil. ABC interim Report No.
34620. RohIll and Haas Technical Report No. 310-86-47. Preparei by Analytical
Rio-r.hanistrv Laboratories, Inc., Columbia, MO, and submitted by Rohm and
Haas Companv, Spring House, PA. Ace. No. 400420-38.
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APPROVED BY: A. Evans
TITLE: Chemist
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TEL: 5£7-1981

SIGNATURE&n
CONCUJSION) :

Metabolism - Aerobic Soil

DATE: MAY 29 1987

1•

2.

3.

This four month interim study is scientifically valid.

o,p,-[l4c]Dicofol (raiiochemical purity 98.2%), at 10 ppn, degraded
wi th a calculated half-life of for parent of 10.2 days in silt loam
soil moistened to 75% of field capacity and incubated in the dark at
21-34°C. '!he degradates tentatively identified by TLC were 1
(2-ch1orophenyl)-1-(4' -chlorophenyl) -2,2-dichloroethanol (FW-152; maximun
concentration 2.48 ppn), 2,4' -dichlorobenzophenone (maximun concentration
1.31 ppn), hydroxy-2,4'dichlorobenzophenone (maximum concentration 1.50
PIE), 2-chlorobenzoic acid (maximum concentration 1.18 PIE), ani 2,4'
-dichlorobenzhydrol (maximum concentration 0.73 ppn). At 120 days (em of
this interim period) major soil residues were tentatively identified as
hydroxy -OCBP, 2 -Chlorobenzoic acid am o,p' -dichlorobenzhydrol (OCBH.).
Volatile canpourrls totaled 0.09 ppn after 120 days. Unextractable
residues cOOlprised up to 4.61 ppm.
~

Thisl\smdy does not fulfill EPA Data Requirements for Re~istering Pesti-
cides because identities of major soil degradates were not confinned
through use of adequate metrodology. TLC is inaiequate to confinn
chemical structures.
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MATERIAlS AND ME1HODS:

0, p' - [l4CtDicofol (tmiforrnly ring-labeled, radiochemical purity 98.2%,
specific activity 43.5 mCi/g, Rohm am Haas Ganpany) was applied at

10 ppn to test tubes containing sieved (2-rmn) silt loam soil (16% sand,
64% silt, 20% clay, 2.4% o~anic matter, pH 7.5, me 11.2 meq/1 00 g).
The soil moisture was adjusted to 75% of field capacity, and the tubes
were transferred to a glass vessel (3000 mL) attached sequentially to
tubes containing ethylene glycol, sulfuric acid, and potassium hydroxide
volatile trapping solu~ions (Figure 1). The svstem was maintained
tmder positive pressure in the dark at 25°C. Soil and trapping solu
tiom were sampled at intervals up to 120 days posttreatment.

Soil samples were extracted (vortex shaking for 2 minutes) three times
with methanol, am the extracts were canbined. Aliquots of the extracts
were analyzed for total extractable radioactivity by LSC, and the remain
der was frozen (-15°C) tmtil further analysis. Then, aliquots of the
thawed extracts were analyzed by LSC. Additional aliquots were reduced
arrl then cochranatographed by TI...C with nonradiolabeled starrlards on
silica gel plates developed with hexane:methanol (95:5). Nonlabeled
starrlards were located using TN light. Radioactivity was located by
autoradiography, and identified by canparison to nonlabeled standards.
Radioactive canpounds were quantified by scraping radioactive zones
from the Tl.C plates and analyzing the scrapings bv LSC. The identities
of 2-chlorobenzoic acid and 2,4'-dichlorobenihydrol were confirmed us
ing two-dimens ional TLC. Silica gel plates were developed first in
hexane: ethvl acetate:methanol (80: 10: 10) an::l then .in hexane:methanol
(95: 5) • 'TIle plates were then analyzed as described above. Extracted
soils were analyzed. for unextractahle radioactivity by LSC following
combustion. Trapping solutions were analyzed by LSC.

REPORTED RESULTS:

o ,p , - [14c] Dicofo1 (10 ppn) degraded with a calcu1ated half-life of 10.2
days for parent (Table 1). The degradates 1-(2-chlorophenyl)-1-
(4' -chlorophenyl) -2 ,2-dichloroethano1 (FW-152 j maximum concentration
2.48 ppn), 2,4'-dichlorobenzophenone (maximum concentration 1.31 ppn),
hydroxy-2,4' -dichlorobenzophenon e (maximum concentration 1.50 ppm),
2-chlorobenzoic acid (maximum concentration 1 .18 ppm), and 2,4'
-dichlorobenzhydrol (maximum concentration 0.73 ppm) were isolated.
Volatile canpounds totaled 0.09 ppn after 120 days. Unextractahle
residues comprised up to 4.85 ppm.

o,p' -Dichlorobenzophenone (o,p' -DCBP) was present in extracts in
increasing amounts fran day 0 (4.7%) throogh day 90 (21.7%), and then
declined to 14.4% of the extracted 14c in four month samples. Similarly,
o,p' -FW-152 was observed in increasing quantities in extracts fran day
o through 30 (0.4-42.0%) after ~ich the amounts of R-l-152 declined to
7.6% of the four month extracted 14c. Amounts of 0,p' -dichlorobenzhydrol
o,p' -DCBH), hydroxy-DCBP and 2-chlorobenzoic acid increased continually
during the first four roonths of the study to 14.9%, 32.2% and 25.3%
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of the total 14C, extracted respectively. The presence of 2-chloro
benzoic acid ani DClH (but not hydroxy -DCBP) were confirmed by two
cl imensio~l TLC.

DIE increased O'ITer time ani reached 1.1 % of extracted 14C by day
12(). Mean 14(; -rec;idue mass balance was 102%, based on initial
concentration.

nISCUSSION:

1. The identities of soil degradates were not adequately confirmed.

2. Unicientified degradates were isolated at up to 0.58 ppm (Table 1).

3. Reverse-phase TLC data were prO'lTided by the registrant. Altl'nugh the
procedure v7BS apparently carried out to confirm the identities of degra
dates fran staniard TLC plates, separation of degradates on reverse phase
plates was unsatisfactory. Therefore, the reverse phase TIC data are not
reported in this review.

4. Although the average tenperature throughout the study was 25°C, the
incubation temperatures ranged fran 21-34°C.
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Metabolism - Anaerobic Soil

DATE: MAY 29 '"

1• '!his portion of the study is scientifically valid.

2. p,p' -[14c]Dicofol (radiochanical purity >93%) was incubated in silt loam
soil tOOistened to 60% of field capacity am incubatErl in the dark at
25+ 2°C under aerobic conditions for 30 days. '!he soil was then con
verted to anaerobic conHtions • p,p' - [14c] Dicofol declined with a
half-life of <30 days fran 7.08 ppm to 0.51 ppm during 60 days of incu
bation under anaerobic con::litions. The major de~a:latewas 1,1-bis
(4-chlorophenyl)-2,2-dichloroethanol (maxitm.m1 concentration 3.9 ppm).
4,4 '-Dichlorobenzhydrol ani 4,4' -dichlorobenzophenone were also
present at about 0.5-1 ppm when the s ttJ:iy was tenninated. 1, 1-Bis
(4-chlorophenyl) -2 ,2-dichloroethylene (DIE), 3-hydroxy-4,4' -dichloro
benzophenone and 2-hydroxy-4,4' -dichlorobenhydrol were isolated at~

O.~ ppm. [14c]Residues (uncharacterized) were isolated in water samples
at up to 0.39 PIMI (relative to water). Volatile canpounds totaled
0.026 ppm by 90 days posttreatment. Unextractable residues were •
3.05 ppm at study canpletion.
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3. This portion of the study can fulfill EPA anaerobic Data Requirments
for Regi£tering Pesticides provided that structures of significant
residues are adequately confinned.

MATERIALS AND METHors:

p,p,_[14C]Dicofol (label position not specified, radiochemical purity
>93%, specific activitv 2n.4 nCi/g, Rohm am Haas Canpany) was aPPlied
at 10 ppm to sieved (2-rnm) silt loam soil (26% sarrl, 56% silt, 18%
clay, 2.4% organic matter, pH 7.R, GEC 15.2 meq/100 g). Soil misture
was adj us ted to 60% of field capacity. The treated soil was incubated
in a glass vessel (3000 mL) attached sequentially to tubes containing
ethylene glycol, sulfuric acid, and potassium hydroxide volatile trapping
solution:; (Figure 1). The system was maintainErl under positive pressure
in the dark at 252°C. Soil and trapping solutions were sampled at
intervals up to 30 days pos ttreatment. "

Soil samples were extracted (vortex shaking for 2 minutes) three times
wi th methanol am the extracts were canbined. Aliquots of the extracts
were analyzed for total extractable radioactivity by lSC, and the
remaimer was frozen (-15°C) until further analysis. Aliquots of the
thawed' extracts were analyzed by lSC. Additional aliquots were reduced
an:! then cochranatographed wi th nonradiolabeled s tarrlards on nonnal
phase an:! reverse-phase TLC plates. Normal-phase silica gel TLC plates
were developed with hexane:methanol (95:5), am reverSe-phase TLC plates
were developed with ace toni trite:water (5: 1) • Nonlabeled standards
were located usitl; IN li~ht. Radioactive canpounds were located by
autoradiography, and identified by canparison to nonlabeled standards.
Radioactivity was quantified by scraping radioactive zones fran TLC
plates and analyzing the scrapings by LSC. Extracted soils were ana
lyzed for tmextractable radioactivity by lSC followi~canbustion.

Trapping soluions were analyzed by lSC.

After" 30 days of incubation under aerobic comitions , the treated soil
was flooded" with deionized water and incubated anaerobically for 60
days. Soil, water, am trapping solutions were sampled inmediately
before establishing anaerobic conditions (30 days posttreatment) and at
60 am 90 days posttreatment (30 am 60 days after anaerobic con::litions
were established). Water samples am volatile trapping solutions were
analyzed for total radioactivity by LSC. Soil samples were analyzed as
described above.

REPORTED RESULt'S:

p,p'-[l4c]Dicofol declined fran 7.08 ppm to 0.51 ppm during 60 days of
anaerobic incubation, with a half-life of <30 days (Tables 1 am 2).
The major de2radates were 1,1-bis(4-chlorophenyl)-2,2-dichloroethaml
(maximum concentration 3.92 ppm) arrl 4,4'-dichlorobenzhydrol (maximum
concentration 1.31 ppm). 4,4' -Dichlorobenzophenone, 1, 1-bis(4-chloro
phenyl) -2 , 2-dichloroethylene , 3-hydroxy-4,4' -dichlorobenzophenone, an:l
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2-hydroxy-4,4'-dichlorobenzhydrol were also isolated. Residues (tmchar
acterized) were isolated in water samples at up to 0.39 ppm (relative to
water). -I/olatile canpounds totaled 0.026 ppn. UneKtractahle residues
were 3.05 ppm at study termination.

nrSCUSSlOO:

1. Under 30 days aerobic soil laboratory corrlitions, pIp -dicofol did not
lIDdergo Flignificant de~radation. However, when anaerobic conditions
were established after 30 days, degradation proceed faster than under
aerohic conditions to 'fonn 1,1 -bis(4-chlorophenyl -2,2 -dichlorethanol
as a major degradate. The 4,4' -dichlorobenwphenone an:! the 4,4'
-dichlorobenzhvdrol were also fonned lIDder aerobic conditions but he
the 1,1 -bis(4:"'chlorophenyl -2,2 -dichloroethanol was only fonned
in small amounts tmder aerobic conditions.
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Field Dissipation - Terrestrial

This study is scientifically invalid because the data are too variable
to accurately assess the dissipation of dicofol in soil. In a:idition,
this study would not fulfill EPA Data Requirenents for R~istering

Pesticides because the soils ~re not sampled deep enough to define the
extent of leachi~ am the soils were not analyzed for all probable
degradates. Also, the maximum application rate was not used.

MATERIAlS AND METHODS:

Field plots (5 x 10 feet) of sarrly loam soil (60.5% sand, 32% silt,
8% clay, 0.44% oI}Zanic matter, pH 5.6, CEC 6.9 meq/100 ~) within an ap
ple ordlani located in Fresno, California, were sprayed with dicofo1
(kelthane MF, 43.5% EC; 4-5:1 ratio of the p,p' :o,p' isomers) at either
1.5 or 3.0 Ib ai/A on October 1, 1985, am seeded with barley. There
~re four treated plots am one untreated control. Soil samples (0- to
3-, 3- to 6-, am 6- to 12-inch depths) were taken inmediately after
treatment am at various intervals up to 181 days posttreatment. All
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All soil samples were frozen within two hours after sampling and stored
frozen ~i1 analysis.

Soil samples (10 g) were extractErl with iso-propanol: toluene (1: 1) by
shaking for 15 minutes. The extracts were filtered. then analyzed by
GC with electron capture detection. The detection limit was 0.01 ppn.
Recoveries frOt!l soil fortified at 0.01-5.0 ppm ranged fran 70 to 112%
for o,p'-dicofol ani fran 70 to 110 % for p.p'-dicofol. RecOV'eries for
1-(2-chlorophenvl)-1-(4'-chlorophenyl)-2.2-dichloroethanol (o.p'-gv-152)
ani 1.1' -bis(4-chlorophenyl)-2 ,2-dichloroethanol (P.P' -FW-152) 8.'Teraged
91 and 93%, respectively (no additional data provided).

REroRI'ED RF..5ULTS:

During the 181-day field study. air temperatures ranged fran 29 to 102°C,
and precipitation plus irrigation totaled 15.54 inches (Table 1).

In the control soil. o,p' - an::! p,p'~dicofol were not detected «0.01 ppm)
at any sampling interval.

In the 1. r; lb ai/A treatment. P.P' -dicofol variErl fran <0.01 ppm to
0.87 PIJll with no discernible pattern in the 0- to 3-inch depth. was
0.17 PIJll in the 3- to 6-inch depth; and was 0.12 ppm in the 6- to

12-inch depth (Table 1). o,p'-Dicofol was 0.08 ppm in the 0- to 3
inch depth ani <0.01 ppn (not detecta:1) in the 3- to .6- am 6- to 12
inch depths at all samplin~ intervals. 1-(2-Chlorophenyl)-1-(4'-chloro
phenyl)-2,2-dichloroethanol (o,p'-FW-152) was 0.03 ppnarrll.1-bis
(4-chlorophenyl)-2,2-dichloroethanol (p,p-~152) was <0.01 ppm in all
depths at all sampling intervals.

In the 3.0 lb ai/A treatment. P.P' -dicofol varia:1 fran <2.7 ppn to
0.02 ppm, following a generally downward trend. in the 0- to·J-inch
depth, was 0.33 ppm in the 3- to 6-incn depth, ani was 0.33 ppm
in the 6- to 12-inch depth (Table 1). o.P' -Dicofol was 0.22 ppm in
the 0- to 3-inch depth am <0.01 ppm (not detecta:1) in the 3- to 6- ani
6- to 12-inch depths at all sampling intervals. 1-(2-Chlorophenyl)-1
(4'-chlorophenyl)-2,2-dichloroethanol (o.P' -FW-152) was 0.06 ppm and
1.1'-bis(4-chlorophenyl)-2,2-dichloroethanol (p,p-FW-152) was <0.01 ppm
in all depths at all sampliIlZ intervals.

DISCUSSION:

1• The soils were not sampled deep enough to def ine the extent of leaching;
as much as 0.33 ppm of P.P' -dicofol were detected in the 6- to 12-inch
depth.

2. The data were too varicble to establish a residue decline cure an:i ac
curatelyassess the dissipation of dicofol and its degradates FW-152,
am its o,p' isomer ani the pattern of fonnation an:i decline of de~ra

dates in soil.
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3. It coo1.d not be detenninErl if the samples were analyzed for degradates
other than o,p'-FW-152 and p,p'-FW-152. DCBP (2,4'- and 4,4'-dichloro
benzopht!ftme), hydroxy -DCBP eBA (2-chlorobenzoic acid), and DCBH
(2,4'- and 4,4'dichlorobenzhydrol) were identified as major de~adates

in the laboratory aerobic soil metabolism studies (Study 7 and 8) •
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Field Dissipation - Terrestrial

This study is scientifically invalid because the data are too variable
to accurately assess the dissipation of dicofol in soil. In addition,
this study woold not fulfill EPA Data Requirements for R~istering

Pesticides because the soils ~re not sampled deep enough to define the
extent of leachi~ am the soils were not analyzed for all probable
degradates. Also, the maxiImJrn recanmended application rate was not used.

MATERIAIB ANn ME'lHOOO:

Field plots (5 x 10 feet) of silt loam soil (29.2% sand, 47.5% silt,
23.2% clay, 0.70% o~anic matter, pH 5.9, CEC 16.3 meq/100 g) located
in Cleveland, MS, ~re sprayed with dicofol (Kelthane MF, 43.5 EC;
4-5: 1 ratio of the p,p' :o'p' isomers) at either 1.5 or 3.0 lb ai/A on
July 16, 1986 and and planted with sorghum. There ~re two treated
plots and one \ID.treated control. Soil samples (0- to 3-, 3- to 6-, and
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6- to 12-indl depths) were taken immediately after treatJIlent arx:l at
various .wtervals up to 6R days posttreatroent. All soil samples were
frozen within two hours after sampling arrl stora:l frozen until analysis.

Soil samples (10 ,g) were extracted with iso-propanol: toluene (1: 1) by
shaking for 15 minutes. The extracts were filtera:l, then analyzed by
GC with electron capture detection. The detection limit was 0.01 ppm.
RecCNeriec; frOOl soil fortified at 0.01 - 5.0 ppn rarged fran 70 to 92%
for o.p' -d icofol and fran 75 to 102% for p, p' -d icofo1. Recoveries for
1-(2-chlorophenyl)-1-(4'-dllorophenyl)-2,2-dichloroethanol (0,p'-P~-152)

and 1,1 '-his(4-chlorophenyl)-2,2-dichloroethanol (p,p'-FW-152) avera~ed

80 am 76%, respectively (no additional c1ata provided).

REPORTED RESUL1S:

During the 68-dav field study, air ·tanperatures ranged frcm 56 to 108°C,
and precipitation plus irrigation totaled 5.23 inches (Table 1).

In the control ~oil, o,p' - am p,p' -dicofol were not detected «0.01 ppn)
at any. sampling interval.

In the 1.5 lb ailA treatment, p,p' -dicofol varia:l fran <0.05 ppn to
1.40 ppn with no discernible pattern in the 0- to 3-inch depth, was
0.40 ppm in the 3- to 6-indl depth, and was 3.10 pIin in the 6- to

12-inch depth (Table 1). o,p' -Dicofol was 0.31 ppm in the 0- to 3
inch depth, 0.08 ppm in the 3- to 6-inch depth, am 0.71 ppn in
the 6- to 12-inch depth. 1-(2-Chlorophenyl)-1-(4'-chlorophenyl)-2,2
dichloroethanol (o,p'-FW-152) was 0.02 ppn am 1,1 '-bis(4-dlloro
phenyl)-2,2-dichloroethanol (p,p-FW-152) was <0.01 ppm in all depths at
all sampli~ intervals.

Tn the 3.0 lb ailA treatment, p,p' -dicofol varia:l fran 0.08 ppm to
2.20 ppm, following a generalIv downward trend, in the 0- to 3-inch
depth, was 0.26 ppn in the 3- to 6-inch depth, am was 0.76 ppn
in the 6- to 12-inch depth (Table 1). o,p' -Dicofol was 0.61 ppm in
the 0- to 3-inch depth arx:l 0.06 ppn in the 3- to 6- and 6- to 12-indl
depths at all samplin,g intervals. 1-(2-01.lorophenyl) -1-(4' -chlorophenyl)
2,2-dichloroethanol (o,p'-l"v-152) was 0.06 ppm am 1,1 '-bis(4-chloro
phenyl)-2,2-dichloroethanol (p,p-FW-152) was <0.01 ppm in all depths at
all sampling intervals.

DISCUSSION:

1. The soils were not sampled deep enough to define the extent of leachi~j

as much as 3.10 ppm of p,p' -dicofol were detected in the 6- to 12-inch
depth.

2. The nata were too varicble to establish a residue decline cup( arx:l ac
curatelyassess the dissipation of dicofo1 and its degradates FW-152,
am its o,p' isomer arx:l the pattern of formation arx:l decline of degra
dates in soil.
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3. It coold not be detennina:l if the samples were analyzed for degradates
other than o,p'-FW-152 and p,p'-FW-152. DCBP (2,4'- and 4,4'-dichloro
benzoph~ne), hydroxy -DeBP C:SA (2-chlorobenzoic acid), an:! DeBH
(2,4'- and 4,4'dichlorobenzhydrol) were identified as major degradates
in the laboratory aerobic soil metabolism studies (Study 7 and 8).
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Laboratory Accumulation - Fish

1. This study is scientifically valid.

2. Altrough steaiy state was not attained, total p,p' -[14c]dicofol residues
accunulated in blue~ill stmfish with bioconcentration factors of 6,600"
17,000, am 10,000x in fillet (body, muscle, skin, skeleton), viscera
(fins, head, internal organs), and whole fish, respectively, during 28
dayS of exposure to phenyl-labeled [14c]dicofol (radiochemical purity
98%) at a naninal concentration of 0.006 ppm in a flow-through system.
Maxi.rm.ml levels of [14c]residues were 23 ppn in fillet, 65 ppn in viscera,
ani 43 ppn in whole fish. Parent dicofol canprised >94% of the
radioactivity in extracts from fillet ani viscera. Using a canputer
modeli~ program (R10 FAC), the r~istrant estimated a whole fish BCF
of 25,000 at 90% steady-state conditions. After 56 days of depuration,
[14C]residues in fillet, viscera, ani the whole fish were 5.2, 19 an:l 11
ppn, respectively.

This study fulfills F:PA Data Requirements for Registeri~ Pesticides by
providing infonnation on the bioaccumulation of p,p' -dicofol in bluegill
sunfish.
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MATERIAlS AND METHODS:

Bluegill sunfish (Lepomis macrochirus; average le~th ani weight of 61 IIIIl

and 7.9 ~, respectively) were held in culture tanks on a 16-hour daylight
ph:>toperiod for 14 days prior to the initiation of the studv. Flow
thr~h aquatic exposure systens were prepared using two 7Q-L aquaria.
Aerate:l well water (Table 1) was prO\Tided to each a:).uaritml at a rate
of 7 turnovers per day. The aquaria were inunersed in a water bath
arrl maintained at 22 ,"°C.

Bluegill sunfish (130) were placed in each aquarium am one aquariul1l
was continuously treated with phenyl-labeled p,p,_[f4c]dicofol (radio
cheJTIical purity 98%, specific activity 26.4 mCi/~, ICI) in ethanol at
0.006 ppm. The secorrl aquaritml was treated with ethanol alone at
0.05 mL/L ani served as a control. Followi.~ a 2A-day exposure period,
the [l4C]dicofol-treated water was replaced with lmtreated water for a
56-day depuration period. The treate:l water was sampled prior to intro
ducing the fish, and then water samples and fish (6, 15, or 25) were
taken fran the treate:l an:i control aquaria after 4 hours an:l 1, 3, 7,
14, 21., and 28 days of exposure. D.1rin~ the depuration period, water
samples ani [14c]dicofoltreatEd ani tmtreatEd fish were taken on days 1,
3,7,10,14,35, ani 56.

Radioactivity in the water samples was quantified using ISC. Aliquots
of the water samples were adjusted to pH 2 with concentrated hydrochloric
acio am extractEd three times with ethyl acetate. The extracts were
c()(T)bined, rinsed with brine, driEd over· anhydrous sodi1,lIl sulfate, ani
concentratEd by evaporation. The extract was analvz~r by radio-HPLC
and TLC. n.c was perfonned with silica ~el plates developed in hexane:
methanol (95:5) am reverse-phase plates developed in acetonitrite:water
(5: 1) • UnlabelEd reference standards were cochranatographed with the
extracts, ani detected under tN light. ~ioactive areas were detecte:i
by autoradio~aphyand quantifie:i by scraping the area fran the plate
am CO\D1ti~ with L()C.

Pooled samples (3 fish) of ~le fish, fillet (body, muscle, skin,
skeleton), ant viscera (fins, head, internal organs) were hanogenized
with dry ice ani analyzEd for total radioactivity using canbustion am
lSC. Homop,enized fillet am viscera samples were extracted two times
with ethyl ether, then bVO times with ethyl acetate, am finally twice
with methaool. The ethyl ether ani ethyl acetate extracts were combine:i,
concentratEd by evaporation, am analyzed by radio-HPLC am TLC, as pre
viouslV described. The extracted tissues were analyzed for unextractable
raiioactivity by cmbustion am ISC.

REPOKl'F.D RESUL'IS:

Total p,p'-[l4c]dicofol residues in water r~ed fran 0.0024 to
0.0061 PIJIl duri~ the exposure period (Table 2). Dicofol canprised 67%
of the recoveroo radioactivity in the 28-day exposure period water sam
ple (Table 3). Throughout the study, the tenperature, pH. am dissolved
oxygen content of the treated water ranged frem 21 to 22°C, 8.0 to 8.2,
ani 6.8 to 3.9 mg/L, respectively, ani was canparable to the control
aquarium.
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No mortality of the fish in the treated or untreated aquaria was
observed durin~ the study. After 28 days of exposure, bioconcentration
factors were 6600x in fillet, 17000x in viscera, and 10000x in whole
fish (Table 2). Maximum levels of [l4c]dicofol residues occurred after
28 days of exposure in fillet (23 ppn), after 1 day of depuration in
lJlole fish (43 ppn), am after 3 days of depuration in viscera (65
ppm). Parent dicofol canprisErl >94% of the ra.ciioactivity in extracts
fran fillet ani viscera (Table 3). Degradates detected inchrled 1.1
bis(4-chlorophenyl)-2.2-dichloroethanol (Flol-152), 4,4' -dichlorobenzo
phenone, 4,4 '-dichlorobenzhvdrol. am 3-hydroxy-4,4' -dichlorobenzhydrol.

After 56 days of depuration. [l4c;ldicofol residues in fillet, viscera, L
arrl Wlole fish were 5.2, 19 am 11 ppn, respectively. The half-life <.::::
of elimination was estimated to be 33+ 2 days.

DISCUSSION:

1. A stea:Jy-state ~uilibritUD of dicofol in the fish was not achieved
during the test period. The re~istrant calculated that it would take
122 days to achieve 90% steady-state. In addition, during the 14-day
depuration period. there was little or no decrease in the concentra
tion of the accunul.atErl material. Oicofol does accumulate ani is srown
to persis t during the initial 14 days of depuration.

The registrant prooided no explanation for the low level (67% of the
recovered radioactivity) of parent dicofol in the extract from the 28
day exposure water sample. However, studies were perfonned Wlich
determined that dicofol was stable in ethanol (dissolvin~ solvent for
stock solution) arrl in the test water.

3. After the introduction of the fish into the (l4c;]dicofol treated welter,
(l4c;]dicofol residue levels were significantly lower than the proposed
naninal concentration of 0.006 ppn. The registrant proposed that the
test substance was absorba:i by the fish faster than it could be aidErl
to the svstan.

4. A preliminary study was corrluctErl to determine the LC50 valve of dicofol
for bluegill sunfish. The 7-dsy LC50 valve was determined to be >1.5
ppm (highest concentration tested) and the 7-day no-observed-effect
level (NOEL) was 0.34 ppn. In view of these results, the registrant
chose an exposure level of 0.006 ppn ( l/SOth of the 7-day NOEL) for
the bioacClmlUlation study.
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Table 1. Ch~icAI C~Aract@rtstics of t~e aprate~ -ell wat~r.

Paraf'leters

Temperatllre

niss~lyp~ oxygena

pH

Hardness (ra(03)

Alkalinity (f.acr3 )

C0110lie1: i vity

rfo3-fi

NC'3- ,r-a NOZ-f4

P(l4-P

111uf'ltnuf'l

Arsenic

Ca~f"Ii u,.,
ChrOllliul"'

Cor, 1t

Copppr

Irnn

lea<1

Mercury

SilvfOr

Ziflc

~easure(1 organop~osp~orus

pest1cides

~e,sured oryanoc"lorine ~esti

c1(ps plus PC~'s

a After aeration.

roncentration

15-20°Ctl

9.2-10.1 ~J-lIlb

'.M-B.3"

2Z~-275 H"",b

325-37~ p~b

:"1111 "rtIhos/cn

<0.10 p~r.

<2U IJpb

<2 pp"

<3 pjJb

<4 pph

<3 ppl'

<~ p~b

<o.!) I'Pb

<15 ppb

<5 pph

11 ppb

·-c

·-c

(

h Represents seasonal variation, wit" t~~ "Onthly ranse not exceedin9 10~.

c lfOSS t~an IIIin1",u,., d.tectahlfO l1111its for organo~~nsphorus and organochlorlne
w"ic" werp <0.10 a~ <0.50 pph, reSpp.ctively.
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Tah1e L Total [14C~(ficofOl resietlJeS (pr"') ann fish tissues rlllripy a ?R-etdY ~x
posure pprip(1 and a 56-~ay etpvuration period.

~

Sa~pling interval
(days)

\liscerat\

BCF

\oII'101e fistl

PI·P

Exposure

4 hours

1

3

7

14

21

78

nelJuratinn 1

3

0.0061

0.0028 0.31

0.0024 1.2

0.002Y 3.1

0.0035 5.9

0.OU31 13

O.003n 15

0.0039 23

0.00039 20

0.OOO?9 20

7fl

320

860

1700

3700

4300

66('1'

U.h2 140

2.9 7611

fl.2 1700

17 4900

32 9100

44 131 100

60 17(JUO

60

65

U.41 93

1.9 500

6.0 17UO

1~ 3L1(JU

20 ,70U

32 9l()O

3b 10LlOO

d·3

37

7

10

14

56

0.001l17 IP

0.UOOI8 16

Noe 11

Nfl 5.2

55

55

31

19

--/ 33
/

33

31

21

11

a Rorly. ~uscle. skin. and skeleton.

h Fins. head. ano internal organs.

c Daily bioconcentration factor (BCF) obtaineet hy divi~ing the tissue concentra
tion by the fTIean measured water concentration up to aM inclu<1ing the res~l:C

tive sa~~ling d~y.

(f Sar.plps takpn imel1iately prior tp atioitiofl of fish.

e Not Cletecte~. detection limits wpre: water CO.OU011 ~pfl); whole fist l (0.OU54 IJPf");
fillet (O.flOb f P~,fTI); "n<1 viscera (O.006C1 pprt). Reported recoveries frofTl whole fish.
fillpt. and viscera fortifipo with 334~ dpr of rl4C]l1icofol rangeo fro~ 94 tn II!3%.
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Table 3. nistribution pf radioactivity (~ of recovere~ fro~ extracts) in fish tis
sues an<1 water ~uri n9 a 2R-Qay ex~osurp I.eri od and a 56-day aelJlJrat i on
ppriod. a

Sa~plin9 interval
(days) Oic0fol oeBpC

3-01-1-
DCBHP. Unknown ~aselinef

(

Vi scera

Exposure 28 94.2 4.45 0.1 0.4 1.6 0.2 U.7.

npj.-uration 14 96.~ 2.~5 0.1 11.3 0.4 i1.1~ ll.lS

35 9fi.5 2.1)" flO O.R 2.0 1I.]~ U.l~

Fi 11 et

Exposure 2R 97.7 0.9 N[) tI.B 0.2 0.1

Dflpurati on 14 97.0 2.1 0.1 0.2 n.~ 0.15 (•• 1~

35 97.4 1.45 0.1 0.2 0.2 (J.lS U.2~

Hater

£xjJoslire 28 67 2.Q NO 0.4 4.7 18.9

neVlJration 14 A9.2 4.7 0.1 0.2 1.7 1.8
/

a ftpproxi~atel) BR-I0CJ of the sample radioactivity w~s extracta~le from the fish
tissues. Recovpries of radioactivity froM TlC plates ranged fron R7 to 119~ of
the applied.

b 1,1-~is(4-chlornphpnyl)-?,2-dichloropthanol.

c 4,4'-nic"lorobpn7.o~"e"one.

d 4,4'-nichlorohenzhydrol.

e 3-~y~roxy-4,4·-~ichlorohenzhycrol.

f The r~gistrant did not <1etine ~hat tt"is terr' actual"ly refers to.
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EXEaJTIVE SUMMARY

'I1le data sumnarized here are scientifically valid data that have been reviewed
in this report...,but do not fulfill data requirements unless noted in the Recan
mendations seCtion of this report. Identifications ,of residues was tentatively
based only on TLC.

After 30 days at 1 ppn, 75\ of p,p'_[14CJdicofol (radiochemical purity >93\)
remained undegraded in a sterile aqueous buffered (pH 5) solution incubated
in the dark at 25°C. 1be half-lives were calculated to be 85 days at pH 5,
64 hours at pH 7, and 26 minutes or 0.43 hours at pH 9. The predaninant
degradate in all solutions was 4,4 '-dichlorcbenzophenone. At least three
additional degradates, each <9.6\, were isolated but not identified in the pH
5 and 9 test solutions.

After 31 days at I ppn, 66\ of o,p,_[14CJdicofol remained undegraded in a
sterile aqueous buffered (pH 5) solution incubated in the dark at 25°C. The
calculated half-lives are 47 days at pH 5, 8 hours at pH 7, and 0.15 00ur or
9 minutes at pH 9. The predaninantr degradate in all solutions was 2,4'
dichlorobenzophenone. Chlorobenzoic acid was observed in the pH -7 test
solution.

p,p'-C14C]Oicofol (radiochemical purity >93\) was incubated in silt loam
soil moistened to 60\ of field capacity and incubated in the dark at
2S + 2°C under aerobic conditions for 30 days. '!he soil was then c0n-
verted to anaerobic conditions. While under anaerobic conditions
p,p'-C14C]Oicofol declined fran 7.08 ppn to 2.48 after 30 days and to
0.51 ppm after 60 days. The predaninant degradate was 1,1-bis (4-chloro
phenyl)-2,2-dichloroethaool (maximtun concentration 3.9 PIE). Other degradates
were 4,4' -dichlorobenzhydrol and 4,4' -Oichlorobenzophenone ~ about 0.5 ppm.
l,l,-bis (4-chlotopheny1)-2,2-dichloroethylene, 3-hydroxy-(,4'~ich1oro
benzcphenone, and 2-hydroxy-4,4'~ichlorobenhydrolwere isolated at <0.48 ppm.
C14C]Residues (uncharacterized) were isolated in water samples at up-to 0.39
ppm (relative to water). Volatile canpounds totaled 0.026 ppm by 90 days
posttreatment. Unextractable residues were 3.05 ppm at study

Although steady state was oot attained, total p,p,_[14Cldicofol residues
accunulated in bluegill sunfish with bioconcentration factors of 6600, 17000,
and 10000x in fillet (00dy, muscle, skin, skeleton), viscera (fins, head,
internal organs) am wlnle fish, respectively, durirg 28 days of exposure to
phenyllabeled [l~C]dicofol (radiochemical plrity 98\) at a naninal concentration
of 0.006 ppm in a flow-tIu:ough system. Levels of [14Clresidues reached 23 ppm
in fillet, 65 ppn in viscera, am 43 ppn in wtx>le fish. Parent dicofol
comprised >94' of the radioactivity in extracts fran fillet and viscera. After
56 days of depuratioo, [14Cl residues in fillet, viscera, am the wtx>le fish
were 5.2, 19 and 11 ~, respectively. Whole fish OCF at 90' steady state
was estimated to be 25,000 usirg a canputer modelirg program (BIOFAC).
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RECOMMENI:lr\TIONS

Available data are insufficient to fUlly assess the environmental fate of and
the exposure €O humans and nontarget organisms to dicofol. The subnission of
data relevant to registration requirements for terrestrial food crop, terres
trial nonfood, green:tx>use nonfood, danestic outdoor, and indoor use sites is
sUImlarized below:

H¥drolysis studies: Two studies (Warren, 198Ga and warren, 198Gb) were re
VIewed and are scientifical:1y valid. One study (warren, 198Gb) fulfills data
requirements for o,p!-dicofol. 1he second study (Warren, 1986a) contributes
towards the fulfillment of data requirements by providirg infonnation on
hydrolysis of p,p'-dicofo1 in sterile aqueous buffered solutions at pH 7 and 9.
Additional study on the hydrolysis of p,p'-dicofol at pH 5 is required.

Photodegradation studies in water: Two studies were reviewed. The first
study (carpenter, 198Gb) could not be validated because of ananalies in
the data. In addition, this study would not fulfill data requirements be
cause the light source did not simulate sunlight. The second study (car
penter, 1986a) is scientifically valid, but does not fulfill data require
ments because the light SJurce did not simulate sunlight. All data are re
quired.

Photodegradation studies on soil: Two studies were reviewed and are scien
tifically valid. The first study (carpenter, 1986d) does not fulfill data
requirements because the light source did not simulate sunlight and the
degradates were incanpletely characterized. '1he secord study (Carpenter,
1986c) <:bes not fulfill data requirements because the light source did not
simulate sunlight. All data are required.

Aerobic soil metabolisn studies: One- interim report was reviewed and is
scientifically valid but does not fulfill data requirements because
identifkation of degradates was not confinued. This information should be
subnitted with the final report.

Anaerobic soil metabolisn studies: One study (Daly and Tillman, 198Gb) was
reviewed and is scientifically valid and can fulfill EAB's data requirements
provided the identity of the major residues is confirmed.

Anaerobic aquatic metabolisn studies: No data were reviewed; mwever, no data
are required because dicofOl has no aquatic or aquatic impact uses.

Aerobic aquatic metabo1isn studies: No data were reviewed; 1Dwever, no data
are required because dicofol has 00 aquatic or aquatic impact uses.

Leachi!'X] am .adsorption/de&9?tion studies: No data were reviewed, but
data are required as Specif1ed in section 8 of the attached EAB report.

.
Laboratory volatility studies: Data for greenhouse use were reviewed and f()UJ'Wj
acceptable. No data are required.

Field volatility studies: No data were reviewed. The data requirement was waived
in the FAB review of 12/6/85.
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Terrestrial field dissipation studies: Two studies (Hoffman, 1985a and Hoff
man, 1985b) were revie\liled and are scientifically invalid because the data are
too variable to accurately assess the dissipation of dicofol in soil. In ad
ditioo, both .at.udies would not fulfill data requirements because the soils
were not sampled deep enough to def ine the extent of leaching and the soils
were not analyzed for all probable degradates. All data are required.

Aquatic field dissipation studies: No data were reviewed; however, 00 data
are required because dicofol haS no aquatic or aquatic impact uses.

Forestry dissipation studies: No data were reviewed; however, no data are
required because dicofol has no forestry uses.

Dissipation studies for canbination ~ucts and tank mix uses: No data were
reviewed; h5Wever, no data are requi because data requirements for canbina-
tion products and tank mix uses are currently not being imposed.

Lorg-term field dissipation studies: No" data were reviewed. '!be data require
ment is deferred pending the receipt of acceptable field dissipation data.

Confined accunulation studies on rotational crops: No data were reviewed, but
all data are required.

Field accunu1ation studies on rotational crops: No data were reviewed. The
data requirement is deferred peooirg the receipt of accept.able confined ac
cumulation data.

Accunulation studies on irrigated crops: No data were reviewed; however, no
data are required because dicofol has no aquatic food crop or aquatic non- )
food uses. / '

Laboratory studies of p;sticide accunulation in fish: One study (Tillman,
1986) was reviewed and 1S scientifically vaIid. ibis study fulfills data
requirements by providing information on the bioaccumulation of PiP'-dicofol in
blue:.Jill sunfish.

Field accunulation studies on ~tic nontazget o;ganisms: No data were're
viewed. A waiver request was denled in the FAB ll.\E!IIK)ranchm of 1/21/86.

ReenW studies: No data were reviewed with this subnissim, but data may be
requlred peooing further toxicological evaluation.
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