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Formu I ated product - End Use Ke I thane

tTF?It trzpm

ECOLOGICAL EFFECTS

mr.-,";

There Is sufficient information to characterize technical l(elthane's
acute toxicity to fresh.atar invertebrates. The 96-hour Le50 value
for stoneflies (P. california is less tllan 1.0 ppm. Chronic toxicity
studies have established significant effect (0.039 ppm) and no effect
(0.019 ppnt) levels for technical kelthane on juvenIle amphipods (Hyalella
azteca).

Technical kelthane is highly toxic to fish. Acute 96-hour LCsO values
determined for warmllllater fish (channel catfish. bluegill sunfish. fathead
minnow) range from 0.31 to 0.51 ppm. ~ 74.4 S technical was demonstrated
to be very highly toxic to tllllO species of ~oldllllater fish (lake trout
LCSO=0.086 ppm; cutthroat trout LCsO= 0.053 ppm). Chronic toxicity
studies have established significant effect (0.039 pj)n) and no effect
(0.019 ppnt) levels for technical kelthane on developing (egg/larvae)
fathead mi nnows.

Avian diet~ry studies conducted with technical l(elthane .show that this
miticide is only slightly toxic to non-target avian species. Comparative
dietary toxicity studies show that LCsO values range from 1237 to 3100
ppm for u~land game birds (bobwhite.rlng-necked pheasants.japanese quail).
1651 ppm tor waterfowl (mallard).and greater than 100 ppm for passerlnes
(grackels). Prolonged exposure to low levels (5 to 10 ppm) of technical
Kelthane had no significant effects on the reproductive behavior of
mal I ard ducks.

Ecological Effects Profil& Manufac~urin9 - Use Kelthane

•.

Formulation No.1 - Wettable po.der

A 21S wettab I e powder formu I at i on of Kel thane was f0und to be no I1lOre than
sl ightt.,. Toxic to Japanese Quai I and mallards (>640 mg/kg). "21 S formulation
was also shown to be tOl(ic to ",arm and cold water fishes. Tl'\e 48-hour LeSO values
Cd leu lated for th i s forl'lu Iat i on were determ! ned for a ra i nbow trout
(0.52 ~pm) and several w~rmwater fish spec;es (goldfish = 3.6 ppm;
black bullhead = 2.3 ppm). Acute toxIcity studies conducted with dn 801
formulation were found to be highll toxic.o marine grass shrimp
( Crango franclscorum Lese ~ >0.437 <0.832 ppm).

1..
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Formulation No.2 - Oust

A 351 dust formulation of kelthane ",as found to be moderately toxic to
war:nwater fish (bluegill sunfish LCSO .. 2.95 PP"') and hlgl':ly toxic to
coldwater fish (rainbow trout LC50 .. 0.95.

HAZARD ASSESSMENT

Formulated Products: Although kalthane Is registered for use on a large
variety of agricultural sites, its primary uses ~re on cotton, citrus,
field corn, vegetahles (beens, melons, tomatoes, peppers), alfalfa
and clover (seed crop only), and ornamentals (I awns, turf grasses,
flowers, shrubs, shaje trees, etc.). Approximately 80 to 85 S of the
domesTic supply of kelthane Is sold as an enulsiflable concentrate (18.5
percent active Ingredient) and about 10 to 15 S Is sold as a wettable
powder 05 percent act Ive Ingred Ient). Much of the rena InIng 5 to 10
percent Is sold as a dust formulation usually combined with other
pesticides for use on ornamentals (Scheld,BFSO: 1980).

The above use pattern in conjuction with kelthane'sexlstlng toxicity base
suggest that non-target fish and wildlife could be adversely Impacted.
However. due to the absence of appropriate envlrontnanta I fate data an1
certain non-target toxicity data, an Ecological Effects HaZard Assessment
cannot be made at this time for either the technical or formulated
products of Kel thane.

S~ OF ~JOR DATA GAP~

The major data gaps for the manufacturing and end .use formulations of
Kelthane arfl found in tables In chapter •

3
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EFFECTS ON ESTUARINE AND MARINE S3ECIES

One study was recleved and nvaluat~ under this topic. This study
was acceptable for use In a haz<lrd assessment.

Author
Study

10

Khorram & Knight 05005326

Because Kelthaneresidues are known to occur In marine ecosystems ( Khorram
&Knight 1977); the minimum data required for establishing the acute •
toxi city of Kelthane 'to estuarl ne and marl ne organi sms are theresul'ts from three
studies: 96 hour lCsO for shrimp and an es'tuar;ne or marine fish, and a 48-hour
ECsO for oyster eI1bryolarvae ( section 11)3.72-3).

Table 1. Acute toxicity studies on grass shrimp with technical Kelthane.

Results of acceptable acute studies on grass shrimp wi'th 'technical Kelthane
are shown In Tab I e 1.

No

Fulfills
Study Guldellnel

_---.:I:.:;D=--_ R!9u I rements

05005326

Date

!971Khorram &
Kn Ight

Au'thor--
48-hour
lC50 (ppm)

>.437 <: .832

S
Active

80S

Species

Crango
franc I scorum

Grass Shrimp

With a 48-~our LCSO that ranges between 0.437 and 0.832 ppm there Is
sufficient information to characterize the toxlci1"y of this technical
(80 S a.I.> to grass shrimp as highly toxic.

The gu Idell ne req u I rernents for an lCS0 / ECSO on estuar i ne and nar I ne
organisms have not been satisfied.

1
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Estuar Ine and mar Ine tox Icity stud Ies with the fonnu Iated products can
be required If the end use product Is IntroduCed directly Into an
aquatic environment or the ECSO or LC~O of the technical grade of active
Ingredient Is er::aual to or less than the maximum expected environmental
concentration (MEEC) or estimated environmental concentration (EEC)
I n the aquat I c env Irooment when the end-use product Is used as directed
(section 163.72-3).

Presently there are no requirements for marine Invertebrate studies with
formultated products containing Kelthane.

Precautionary Labeling

Inllght of the currently available invertebrate toxicity data, technical and
formulated products (for outdoor uses) will ,.equlre a stat~nt Indicating
this pesticide Is toxic to shrimp.
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EffECTS ON fRE5H'IATER /QUATIe UHERTffiRATES

Two studl es were received and eva I uated under this top I c. Both studies
were acceptab I e for use Ina hazard asses5lll8nt.

Author
Study

10

The guideline requirement for an lCsO on frestwater aquatic InvertEbrates
has not been satisfied.

There Is sufficient Infonaatlon to characterize technical Kelthane1s
~cute toxlc::l1y to freshwater Invertebrates as at least highly toxic.

Aquatfc Invertebrate life-cycle studies (section 163.12-4) are required to
support the registration of Kelthane because:(l) ,end use products are knOttn to
be transported to frestwater ecosystems (Khorram and Knight 1977) and (2) Kelthane
residues are knOttn to effect the reproductive physiology of fathead minnows
(Spehar" et ai, i980)

96-hour lCiQ. PI!'

< 1.0 PPl'l

GSO021-Q60

GSOO21-061

Schoettger

Spehar et al

Spe£les

Pteronareys california
(stonefly)

The mini""" data required for establishing the acute toxlcty of Kelthane
in freshwater Invertebrates are the results trona a 48-hour lCsostudy
with technical Keltnane; preferably '11th Daphnia magna( section 163.72-2).

One acceptable acute toxicity test ( Schoettger. 1966 GS0021-060) for
aquatic Invertebrates was reviewed. Results of this bioassay are shown
below:

One acceptable early life stage test (Spehar,et ai, 198e; GS0021-061) exists
for technical Kelthane(> 90S a.I.>. Results of this study are shown belOtt:

S~ies Results

Juvenile amphlpods
( ":yu I ella azteca

Upper chronic limit .. 0.039 ppm
(S I gn If Icant Effect)

Lower chron Ie I halt .. 0.019 ppm
(NJEU ~
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Although this study Is scientifically sound and demonstrates that technical
Kelthane (>90S) is very highly toxic to Juvenile amphlpods it will not
fulfSl1 the requirement for an aquatic Invertebrate life-cycle test.

Aquatic organtSlftS accumulation studies will be required because techn'c:::el
Kelthane Is known to bloaceumulate In fathead .innows C BCF= 3,7000 + 800)
and amphlpods ( BCF :: 10,000 + 3,000 ) exposed to water concantratloOs that
produced no adverse effects to either of thestll organlsmsC Spehar, et al. 1980;
GSOO21-061 &GSOO21-062).

No acceptable aquatic Invertebrate .accumulatlon study has been reviewed,
therefore, the guideline requirement remains to be fulfilled.

Precautionary labeling

Inllght of the currently avaliableflsh toxicity data, technical and
formulated products (for outdoor uses) will require a statement Indicating
that this pesticide Is toxic to aquatic organisms.

7
552



EFFECTS ON AV I AN 9JECI ES

Accep'table dietary studies are listed in Table 1.

Ten studies were recieved and evaluated under this toPic. All studies
were acceptable for usa in hazard assessments.

10

GSOO21-053
GSOO21-055
GSO021-057
GSOO21-o59
00004315

Author

Hi II et al
Hill
Hi II
Heath & Spano
Harper & PalMer

10

GSO021-052
GSOO21-o54
GSO021-056
GSOO21-osa
00004314

Table 1. Avian dietary studies conducted with technical Kel thane.

S Fullfills
Active , Study Guideline

Species (2) ~ Author Date 10 R!Qu I r8fll8ll"ts

Bobwhite 99 3Joo Hill at al ' 1915 GSOO21-Q52 Yes
Quail

Ring-necked 99 2126 Hill et ~I 1975 GSOO21-053 Yes
Pheasant

Mallard 99 1651 HIli et al 1975 GSOO21-054 Yes
Duck

Japanese 99 1237 HI II 1976 GS0021-055 No
Quail

Japanese 99 1545 Hi II 1976 GSOO21-056 t40
Quail

Japanese 99 1746 Hil I 1976 GS0021-057
Quai I

Grael<.les 99 >100 5't iekel & 1977 GS0021-058
qelchel

The minilltlJlll data required for establ ishing the avian dietary toxicity
of Kelthane in birds are the results for n-o eight day dietary studies
conducted wi"th technical Kelthana. Testing shall beperfonaed on 1"wo
av ian speci es: one speci es of wil d waterfo.fl (preferab Iy the Mallard)
and one species of upland game bird (preferably the bobwhite or other
native quail.or riog-necked pheasant).

Author

Hi II at al
Hill et al
Hill
Stickel &Raichel
Harper &. Palmer

(2). The technical material 'tested was 007alned frOM a purified sa-pie of )?
Rohi'\ & Hass Technical grade Kelthane.
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There Is sufficient Inf()l"1A8tlon to characterize technical Kelthane's
'toxicity 'to non-target avian species as slightly toxic.

The quldellne requirements for LCsO studies on upland ga.. birds and
waterfowl with technical Kelthane are satisfied.

The mini.. data required for establishing the acute oral toxicity of
Kelthaneln birds are r6Sults frO'll one study with technical Kelthane;
an acu'te oral lo,O for one avian species, either a waterfowl CI.e., Mllard
dUck) or upland ga_ (I.e., bobwhite quail or rlng--neck«f pheasant).

No acu'te oral LOSO studies with technical kelthanewere received.

There Is not sufficient Infon&at.ion to characterize technical Kelthane's
acute oral toxicity to non-target avian species.

The guideline requirements for an avian LOSO are not satisfied.

Special acute oral LOSO fonaulatlon testing could be required as per
section 163.70-1 (e).

Acceptable avian acute oral toxicity studies using various fonlUlatlons
of Kel'thane are listed In: Table 2.

Table 2. Acute Oral LOSO studies on avian species with fo.-.ulated Kelthane.

Fulfills
S Study Guideline

Sp!Cles Actlv.e .hQso (~/k9) Author Oate 10 Requ IrEIII$Rts-
Japanese 21 Not Harper & 1965 QOOC4315 No
Quai I Cal cu lated Pal ....

Mallard 21 > 640 Harp__ & 1966 00004314 No
Duck Pal ....

WI'th an acute oral LOSO of greater than 600 Mg/kg 'there Is sufflclen't
Information to l:;"';arac'terlze 'the 'toxicity of the 211 formula'tlon 'to
birds as no ~e than sllgh'tly 'toxic.

Presently 'there are no requlr.-ents for an avian oral 1.0sO f~latlon

testing with products con'talnlng '<elthane. Even though these studies
are scientifically sound they would not fulfill such a requireMent.

..
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No acceptable bobwhite re,pr'odudlon s1"u<tv has been reviewed.

Guideline requlr.-ents fOr avian reproduction stUdies on 1181 lard duck and
bobwhite quail have not been satisfied.

Precaut lonary label log

Inllg~t of the current available avian toxicity data. technical and
f()MIUlated pr-oduct (for outdoor uses) vIII not require a stat...nt
Indicating that this pesticide is toxic to birds.

tl>El

Resul ts

5pPIW

10 PP"

Dietary levels.
TestedSpec:les

Mallard

Mallard

Avian r~roductlon studies on ntal lard duck and bobwhite quail are
requlr-.« to suPpOrt the reglstrat Ion of Kelthane bec.ause pl"'oduct labeling
contains dlrectlOO$ for usl ng the product under oond I tlons where bl rds
.-ybe subjected to repeated or cont I nued expo'Sw-e to the pesticide or
any of Its -Jor ..taboll tes or degradation products. especially pre
ceding or during the bre~lng season(l63.71-4).

One acceptab Ie -a liard reproduct Ion study (Heath & Spann. 1973 G50021
059) exists for technical Kelthane (99 J active I.jgradlent). Results
results of this study are snown below:

to
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EFFECTS ON FRESHWATER fiSH

Fourteen studies were received and evaluated under this topic. Tweleve
studies were acceptable for use In a hazard CI$SeSSIIlent and two study
was nQt acceptable.

l!L

00004318
00004316
00004318
G50021-050
05004564
G50021-062
G5OO21-065

Author

Harper
Harper
Harper
McCann
Cutkanp et al
Spehar et al
McCann

10

G5OO21-o51
G5OO21-046
G5OO21-o47
G50021-048
G5OO21-o49
G5OO21-064
G5OO21-063

Author

McCann
Schoettger
Schoettger
Schoettger
Schoettger
McCann
S~r at a1

The ..I nl...- data required for estab II shl ng the acute toxicity of Kelthane
In f Ish are results frora t'wfo 96-h()ur studl es '11th te<:t\nlce' Kelthane(sectlon
163.12-1); coldwater species (preferably rainbow trout) and one wanwater
specI es (preferat> I y Do I ueg ill).

The results fre:- acceptable acute toxicity studies are listed In Table 1.

Table 1. Acute toxicity studies on frestwater fish with technical Kelthane.

fulf Ills
S Guideline

SJ)!Cies active b£so (ppm) Author Date 10 Regu I rements

Channel 100 0.36 Schoettger 1967 G50021-048 Yes
Catfish

Bluegill 100 0.51 Schoettger 1966 GSOO21-049 Yes
SunfiSh

Fathead >90 0.50 Spehar 1980 G50021-063 Yes
t4 I nnow

lake 74.4 0.0669 SChoettger 1973 050021-046 Partial (1)

TrOut

Cutthroat 74.4 0.0531 Schoettger 1911 050021-047 Partial (1)

Trout

(1) Sfudy can only be used to SUPlX>rt the registration of technlCiSI asanufactured
by Rohal & Hass.
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There Is sufficient information to characterize technical Kelthane's
toxicity to wa""ater and coldwater fish as highly toxic.

The guidelines requirement for an lCsO on wannwater fish on technical
Kelthane Is satisfied; however, the requirement for a coldwater fish
study Is only partli!llly satisfied (see footnote (I».
Aquatic toxicity studies en the forlllulated product can be required as
per Sec 163.72-1(C)(1 or II or III).

Results frail acceptable formUlated product studies are listed In Table 2.

Table 2. Acute toxicity stud I es on fresh.fater f Ish with various formulations
of Kelthane.

Fulf Ills
S Study GuIdeline

Species Active llio ( ppm) Author Date ID Requ IrE!ll'en1"s

Goldfish 21 48-hr. Harper 196,5 00004316 No
=3.6

Rainbow 21 48-hr. Harper 1965 00004318 No
Trout =0.52

Blac~ 21 48-hr. Harper 196'5 00004)17 No
Bull head =2.3:

81 ueglll 35 2.95 "'cCann 1911 GS0021-050 Yes
Sunf Ish

Ralri>ow 35 0.95 McCann 1971 GS0021-065 No
Trout

With) 96-hour LeSO of 2.95 ppm there Is sufficie~t information to
characterize the toxicity of this produ-::t (351 a."I) to wart'llWater fish as
moderately toxic.

Presently there are no requirements for acute fish studies with formulated
products containing Kelthane. Therefore, although these studies are
SCientifically sound and would fulfill such a requirement, no requirement
has been fulf iled by this study.

12
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Precautionary Labeling

The guideline requirement for a fish early life-stage test has been
satisfied.

Results

lower chronic limit • 0.019 ppm
( t()EL)

Upper chron Ic limit • 0.039 ppm
(Significant Effect)

Spec;: les

Fathead ml nnow
(egg/larvae stages)

Inllght Qf the currently available fish toxicity data,technlcal and
formulated products (for outdoor uses) will require a statement
Indicating that this pesticide Is toxic to fish.

I>
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Aquat Ic organ I SIllS accumul at Ion stud I es will ber;equl red because techn Ical
Kelthane Is known to bl~ccumulate In fathead ..1"nOIfS (ecF =3,700 + 800)
and amphlpods (OCF. 10,000 + 3,OOOi exposed to w.ater concentrations-that
produced no adverse effe<;ts-to either of these o,,-ganlsms (Spehar, et al. 1980;
GSOO21-016 & GSO021-017).:

No acceptable fish accumulation study has been revlewed,therefore, thE.l
guideline requirement r~lns to be fulfilled.

Fish early life-stage studies (section 163.72-5) are required to support
the registration of Kelthane because: (1) end use products are knOlfn to
be transported to freshi.later ecosyst~ (Khorram and Knight 1977) and (2',
Kelthane residues are knOtfn to effect the reproductlve~hyslologyof fathead
.. Innows (Spehar et al 1980).

One acceptable early life - stage test (Spehar,et aI, 1980; GSOO21-()62)
ex "sts for techn I ca I Ke Ithane (> 90 J .a. I. l. Resu I ts of th I sstudy
are shown belOlf:
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C~neric Data Requirement., £o01091ca1 Sffect. (See Chapter VIII)
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Pi.h Life-Cyele No

Simulated or Actual 'lald No
T.atinq tor Aquatlc Orq4nl.ma

ACute Toxicl~y to Zatu.rlne
• Marine Orqani.mG

~

61.72·"

at
~....

61.12-6

\~J.12-5

GuicleUn.a
~tut:1on

:6].12-]
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A. Discipl!naIy Sullnary

1. Plants

a. Profile

Technical dicofol: A treat:JlW!nt of 17.5 lb ai/lOO gal had no eff~ on
apple Crees. Gr:owth of the alga ScenedeSRIJS was reduced by 20' in SOO ppb to
5 ppm dlCOfol solutions.

E)'lWsifiable concentrate: St.r<M:lerry aM papaya plants "'Iere not affected by
~ oz or 16 oz ai/A, respectively, of this fornulation, although 1.3 oz ai/A
was injurious to CUClJIliJers. Apple trees "'Iere slightly injured by 17.5 lb
ai/lOO gal. A 1000 ppn solution (about the label rate) severely inhibited
pollen germination in laboratory petunias, tertlatoes, aM sone wild t:onatoes
(L}'E?Persiexn spp) in the laboratory. A 0.2% spray (the label rate) was
phytotoxic to roses.

Wettable ~r: A treatment of 2.1 lb ai/IOO gal. had no effect on papaya.
'I1le o~ta schefflera suffered a slight but acceptable level of injury When
treated with 2.6 oz ai/lOO gal. A 1000 ppn solution (about the maxi.JlUn label
rate) severely inhibited gerrnination of C'UC\.I1t)er pollen in the laboratory. A
25' fornulation, p~ly a WP, was phytotoxic to begonias and violets at 1.3
and 2.7 ozai/lOO gal, respectively, but was not phytotoxic to several other
ornamental flowers at 6.7 ozai/lOO gal.

Dicofol dust: A single study showed that three applications of 0.7 Ib ai/A
injured tobacco.

Flowable dicofol: A formulation identified a& dicofol 2MF slightly burned
papayas ..men applied at 0.5 Ib ai/IOO gal.

('!be rates "'Iere described in several different ways in the original studies,
but are oonvert:ed to a similar fot'1nat here. 'Ibe equivalency is 0.1\ = 1000
ppm =0.8 lb ai/lOO gal =12.6 oz ai/lOO gal.).

b. tbl-tarqet .Plant Hazard Assessment

()je to the limited arrount; of information, a detailed plant hazard assessment
cannot be made at this time. However, there is scme information about the
effects of dicofol on scm:? of the crops for which it is reqistered. Since
IfOSt phytotoxicity research on dicofol was done on crop plants, the hazard to
non-tarqet plants can only be inferred from this source of information.

Apples were only slightly injured by 17.5 lb ai/lOO gal. (which is over ten
times the maxi.rm.Jn label rate) so presl.lnably apple treea would not be damaged at
label ratea. Str~rries~ no phytotoxic sympt01lS When treated "'ith 6.5
ozai/A (slightly above the mininun label rate), the highest level tested.
Phytotoxic sYl"'t01lS were noted on CUClIllbers treated with 1.3 oz ai/A (slightly
less than the mininun label rate of 1.6 oz ai/A). A 1000 ppn solution of
dicofol severely reduced gerndnation of tanato pollen in vitro. Although a
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2. tbltarget Insects

a. Effect of Dicofol on tbltap3etSoil and
SUi'face Invertebrates

7 !" .' r carr7 .;smrrrnrrprrrm'; 7 71 7"__w:wew,rn

few or:nanentals cp:own in the greenhouse were injm:ed by 1 to 3 oz. ai/lOO gal.,
several others shoWed no injury from 6.7 oz ai/lOO gal., the highest level
t-.ested. Ninety different species of trees, shrubs, and ornamentals grown in
the field were~ when treated with 1 lb ai/lOO gal, but roses displayed
phytotoxic syq>tans When treated with 1.7 lb ai/lOO gal.

Dicofol was also used on a few plants for Which it is not ~istered.

Phytotoxic ~tans were noted on tobaooo treated at 0.7 lb ai/A. PaPaYas
varied in sensitivity to the different fotnlllatiOO$, with no effects fran
2.1 Ib ai/loo gal of the 25\ WP, but with injury fIQll tt.e 2 MF noted as
low as 4 oz ai/lOO qal. Grtwth of the green alga ScenedeSltl.lS "'a& reduced by
20\ 1n dicofol SOlutions of 500 PIX> to 5 ppll.

Although dicofol does not appear to be phytotoxic to ~t plants for Which it
is registered and for which EPA has data, it is phytotoxic to saae plants, as
shOWn in field and greenhouse stooies. UltU EPA receives phytotoxicity data
on a m:>re representative eross-section of plant species, any estimate of hazard
to non-target plants is only conjecture. Data gaps on plant stooies are shown
in the charts in Olapter III.

In studies with "oarious species of parasitic wasps, dicofolnas been shoWn to
be troderately toxic (05005527, 05003978), or relatively hanUess (05004388,
05005640, 05005572). Available information iooicates that toxicity is highly
variable, depending upon fOQDJlation, route of exposure, etc. tb general
statement can be made at this tinw?

Data from t1«) stooies (05003978, 05005640) indicate that dicofol is
relatively non-toxic to predaceous beetles.

In one study with a predaoeouSmite (~istenlJ.s exsertus) , dicofol was
relatively non-toxic at 0.0092\ concentration (05008980). dioofcl was
I1Dderately toxic to another species (AnDl~ius hibisci) at 0.50 lb
a. i./acre (05004148). Data are insufficient to sUppOrt a general staterrent.

b. Effect of Oioofol on Beneficial Insects

oicofol was stkJwn to be relatively non-toxic to honey bees in four studies
(105001990, 105008989, 105009244, ,05008990). Two of the studies (05008989,
05008990) also~ dioofol to be low in toxicity to the altaI fa leafcutting
bee. Ole study (105008989) showed dicofol to be laor in toxicity to the alkali
bee.
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3. Fish and Wildlife

a. Profile

1) Manufacturing - Use Dicofol

Avian dietary stooies ccn:Jueted with technical dicofol shoW that it is (Illy
slightly toxic to nontarget avian species. Dietary toxicity studies have
stOftl lCSO values ranging frpm 1237 to 3100 ppIl for upland game birds
(bobwhite. ring-necked pheasant. Japanese quail). 1651 W' for waterfowl
(mallard). and greater than 100 ppIl for passerines (grackles). Prolonged
exposure to low levels (5 to 10ppn) of technical dicofol had no significant
effects on the reproductive behavior of mallard ducks.

Technical dicofol is highly toxic to fish. Acu~ 96-hoUr U:S0 values
determined for wartlIIiater fiSh (chanllel catfish. bluegill sunfish. fathead
miJll'lCJli) range frpm 0.31 at 0.51 PP'I\. A 74.4\ technical was denPnstrated to be
very highly toxic to b«:> species of coldwater fish (lake trout L_SO = 0.086 ppII:

ppn: cutthroat trout ICSO = 0.053 ppt\). Acute toxicity stooies found an 80\
f()lJll.1lation to be highly toxic to marine grass Shri~ ( Crango franciscorm.
U::SO = >0.439 >0.832 pS:J.t) • Chronic toxicity stooies have established
statistical~y significant effect (0.039 ppn) and no effect (0.019 ppn) levels
for technical dicofol on developing (egg/larvae) fathead nli.nnows.

'!be toxicity of technical dicofol has not been accurately determined for fresh
water invertebrates. 'the 96-hoUr tCso value for stoneflies (P. california)
has been ShOWn to be is less, than 1.0 ppll. Chronic toxicity studies haVe
establiShed significant effect (0.039 ppn) and no effect (0.019 ppm)
levels for technical dicofol, on juvenile ~ipods (Hyalella azteca).

2) Fornulated Prpduct - End Use Dicofol

FoDllllation tb. 1 - Wettable Pooder

A 21' wettable pOWder fornulation of dicofol was f()l..U'rl to be no nore than
no:lerately toxic to Japanese quail and mallards (>640 ng!kg). A 21% fOllllJlation
was sOOwn to be toxic to warm and cold water fisheS. The 48-hoUr tCSO
values calculated for this fomulation were determined for rainbow trout (0.52
ppn) and several warnwater fish species (goldfish = 3.6 pptl: black bollhead =
2.3 ppn).

Fornulation tb. 2 - ~t

A 35~ dust fOrnlJlation of dicofol was foond to be m::x:Jerately toxic to
warnwater fish (bluegill .sunfish 1£50 = 2.95 ppn) and highly toxic to
coldwater fish (rainbow trout tCso = u.95 ppn).

3) Precautionary Labe~

In light of the current fiSh toxicity data and doct.Jnented fish kills, both
technical and fornulated products (for outUJor uses) will require the
following statements: -This pesticide is extremely toxic to fiSh. [b not
awly directly to wetlands or water bodies (e.g., lakes, strea..ns, pcnjs or
canals). Ruroff fnn treated areas may be hazardous to ~tic organisms in

50



'_~ IIIiiIIIlII'=_IIlIIiIIiIIIiIIiI?rIllillllillilIllllilllllIlllli:smrllllii."'"iilBlitr ••••7.;;II'11711111

ifil'1"IISII'IIITlltl?lplr.llllur.:lfltTl'll-r"'IPIl7:II11l11llflil.l

nei<jhboril'¥j areas. D::> not conL:l1linate wat.er by cleanil'¥j of equipnent or
disposal of waste.·

4) ~ of Major I:i3ta Gaps

'll\e major data gaps for the manufacturing and end-use fot11lJlations of dicofol
are found in the F.oological Effects Data Jequiren'.erlts tables in Qlapter lIt.

b. Hazam 1\ssessnent

AlthoOcjh dicofol is registered for use on a variety of agricultural sites, its
primary uses are on cotton, citrus, field com, veqetables (beans, melons,
tcmatces, pewers). alfalfa and clover (seed crop only) , and ornamentals
(lawns. turf grasses, fl~rs, shrubs, shade trees, etc.). Al::x::.Jt 80 to 85' of
the danestic supply of dicofol is sold as an ertl.\l""i.fiable oonoentrate U8.S'
active inqredient)and about 10 to 15' is sold as a wettable polder (35' active
ingredient) • Much of tne remaining 5 to 10' is sold as a dust formulation,
usually <XJ'It>ined with other ~ticides for use on ornamentals (Scheid, 1980).

Dicofolresidues were detected in 53 water SM1'les collected downstream fran
major use areas in California between 1966 and 1980 (<nlR. 1981). ~ile both
surface and ground waters were sartPled, residues were only fourd in surface
waters and ranged from 0.072 to 0.M2 ug/l (average = 0.015 tq/). tow
concentrations of dicofol have also been rep:>rted in several fishes aoo sharks
fraca the San Francisco Bay ~tuary system (Fedf:ral Water Olality hhistration,
1969). '!be routes of dicofol entry into the aquatic enviroument have not been
<XlOClusive1y identified. fbwever, labeled uses and the qualitative me
assessnent fran the EPA Benefits and Field Stooies Division (BFSO) stIalgly
sUJgeSt tt.at aerial drift, rain runoff, and irrigation return flow waters are
the IIDSt 1 ike1y route of entry.

Schoettqer (1966 and 197) detetnlined ttlat dicofol was acutely toxic to fish
(1aJce trout LCSO = 0.086 Wol) and freshwater invertebrates (stooefly LCSO =
<1.0 pp1l). Fish kills re&llting froa dicofol use have~ doclInented on at
least Ole occasion in southern California (U.S. EPA, 1978). Although a
thorough study has not~ dale, dicofol readily bioacctJ1Ulates in both fish
and aquatic invertebrates(SpehaI" et al, 1980). '!be mean bioaCCll'll.11ation
factor (OCF) and standard deviations for fathead nu.mows and juvenile aJIPliIXJds
were 3,700 ( + 800) aM 10,000 (13,000), respectively,

Sublethal concentrations of dicofol can affect the reproductive success o.!
fresnwater fish and invertebrates (Spehar, 1980). Olronic fl()l,l-throogh testing
stlrlies have established that dicofol residue levels as low as 0.039 ppn can
significantly (P~.05) affect the growth and developnent of developing fathead
minnows and juvenile ~ipods. A chronic no-observable.--effect-level of 0.019
PP'D was also determined for both of the species cited aboVe.

Estimated D'lvironnental Concentratioos (P.EC's) for dicofol cannot be
determined for lotic and lentic aquatic erosyst:efl\s due to the lack of
environmental fate data. Hence the Ecological Effects Branch cannot assess the
acute or chronic effects of dicofol residues on l1OO-tarqet fish arrl aquatic
invertebrates.
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Hill (1967) desronst::ated that. dioofol is only slightly toxic to nontarget
birds (~ite iJ..:5O = 3100 ppt\; mallard [£50 = 1651). Span (1973) tested
the effects of long-term exposure to relatively low levels (5 and 10 PPl\) of
dioofol on mallard duck reproduction. N::> lXOrtalities or significant
reproductive ittpairment were ~rved. Grackels fed a relatively high dosage
(100) of ppn dioofol for one m::X'\th showed r.o adverse effects. They bioaCCli1Ulated
OOE to a body concentration of 5.18 Ppll (Stickel and Reichel, 1977).

Technical dioofol also con~ains DOl' and other OOl'-related~s (OOE,DOO,
etc.) that are produced ta..;.; an unavoidable side reaction during the
manufacturing Process. 'Ibis type of contamination is particularly not~rthy

because ror is known for its ability to concentrate and to be transferred by
plants, invertebrates, fiSh, mamnals, a."lcl birds (U.S. E.P.A., 1975). OOE
residues are also cause for concern si~ relatively low levels of this
chelllical are known to cause eggshell thinning in mallards (Davison and Sells,
1974), black ducks (Ialgcore et al., 1971), sparrQi hawks (Peakall et aL,
1973), and ring doYes (Haegele and Hudson, 1973) to such a degree that
reproduction was ~ired.

B. :!'?Pical Discussions

1. Plants

'Ibe studies listed here received only an abbl':'eviated review, and are not cited
in the topical summaries: 05004262, 05005536. 05005869, 05006027, 05013554
05011451 05011945 05018591. The tOPical s\lm\aries are below.

a. Spray lXift

dicofol as currently registered does not meet the criteria for wnicn spray
drift st\XJies are necessary.

b. Algae

A single study (105005552) was evaluated, and fe:x.ttd to be scientifically
sound. Based on this study, the follCMing iF known about the effects of
dicofo1 on algae:

The IJ:IO for dioofol for the green alga 5cendesnus acutus is less than 500
PFb when the alga is incubat~ in solutioo for 1 to 5 days. Growth was
reduced by 20\ <:X:I1'Pr:lred to the control at 500 ppb to 5 ppn. and by 60\ at
10 to 100 ppn. Refer to Subpart J, Section 163.122-2 for data requirements.

c. Aquatic Macrophytes

p:b studies were received concerning the effects of dioofol on aquatic
IMCrophytes.

I\!fer to Subpart J, Sect: ion 163.122-2 for data requirements.

d. Terrestrial Mac~ytes

Several doc\nents nave been received ard determin~ to he valid: 05003875,
05007523, 05003Q98, ('5008274, 05009245. 05005273, 05014644, 05002152, 05015809,
05002346. 05016566.
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'l'hese doClnents have been characterized as scientifically invalid: 00004347.
00004352. 00004423. 00014503. 05004721. 0~~05535. 05006192.

'l'be phytotoxic effects of dicofol based on the available data are SlIIIIW:ized
in Table VIII-I.. '!be rates were described in several different ways in the
original studies. but are converted to a similar form here. '!he equivalency
is 0.1\ • 1000 WIl • 0.8 lb ai/lOO gal. Rates are listed in either 1b
ai/ACre • ..x 1b ai/IOO gal. In the no-effect levels, an asterisk (*) indicates
the highest level tested, so the true no-effect level may be even higher. 'Ihe
no-effect levels are rates at Which no effects were observed; they are not
meant to represent precise demarcations between tolerance arx! susoeptibility.

Table VIII-l

..

..

..

..

..

05002152

..

..

..

..

..

..

..

05008274

05014644

05007523
05002346

05015809

05009245

05003875
05003998
05005273
05016566

HRID lot

..

..

..

..

..

llJda/1957

*

*
*

*

II

..

..

..

2.7 oz ai/lOO gal
>1 Ib ai/lOO gal*

<0.7 lb aiIA Tappan/1965
<1.3 oz ai/A Oennis/1961
>6.5 oz ai/A* ..
>17.5 Ib ai/lOO gal* KirbY/1964
<17.5 Ib ai/loo gal ..

,>2.11b ai/lOO gal* Sherman/1968
1 lb ai/loo gal ..

<•26 Ib a i/lOO gal ..
<1.3 oz ai/loogal Dennis/1963

,>6.7 oz ai/lOO gal* ..
'.. * ..

tb-effect revel Author/Date
(~ above description)

Ph~toxicEffectsof Dicofol

....

..

....

..

..

25\ WP

5' 0
18\ EX:
18\ EC

Technical
20\ EC
25\WP
2~

2HF
25\

Fbrnulation

Tobacco
Cucurtler
Strawberry
ARlIe
Apple
Papaya
Papaya
Papaya
Begonia
OlrysantheftUI
Cineraria
Coleus
Cyclamen
Gerani\lll
t:QIyanthus
Violet
Ornamentals
(90 species)
Lycipersioop spp 18.5' Be <0.8 Ib ai/lOO gal Gentile/1971

Petunia 18.5% Be <0.8 Ib ai/lOO gal Gentile/1972
Cucumber 35' WP <0.8 Ib ai/IOO gal Gentile/1978
lbses EC <1.7 lb ai/lOO gal Gjaerunl1976
Ibses Spray p:::wier? <1.7 Ib ai/lOO gal ..
Schefflera 35' WP <2.6 oz ai/lOO gal Gaylor/1976

Spe<:ies

The tobaccx> was treated with' 3 applications. 'Ibe injury to apple (russet)
varied between no effect and an ECIO as a result of the treatment with a
20\ enul.sifiable conoentrate. 'Ibe papayas were also treated with 3 applications.
and 0.5 lb ai/lOO gal was an EC 10 for the 2 manufacturing fornulation.

Treatments for the plants listed in Table VIII-l were foliar sprays, applied to
the point of runoff. Beqonia, cineraria, coleus, cyclamen, arx! violet were
tested in the greenhouse, and geraniLill and polyanthus were tested in outside
pots. '1lle ornamentals tested in thp. field were 90 different species of trees,
stlrUbs, ani ornamentals.
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'l1le 0.8 Ib/loo gal. (l000 ppn) sol'..ltion inhibited germination of petunit'l
aM CUC\.I1t)er pOllen (aboUt EC70) in the latY.>ratory. The same solution
severely or ~letely inhibited pollen of several Lycopersiepn species as well
as several cultivars of tanato ( L. esculentllll ). '!he 1000 PJ:11l rate \laS
choSen to awroximate thel1\aXimun rate norTt\3lly used in thE! field. The rose
spray was awlied to the point of ruooff at the label rate, 1.7 Ib/100 gal.
(0.2\). The scnefflera trea~nt pro:iuced slight but acceptable
phytotodciqr. refer to SUbpart J, Section 163.122-1 for data requirements.

a. tbltat'get Soil and Surface Invertebrates

'l\lIenty-six stu:3ies were received and evaluated. Nineteen stlrlies were not
acceptable for use in this hazard assessment. 'Ihese seven studies were
acceptable: 05003978, 05004148, Rosen 05004388, 05005527, 05005572, 05005640,
05008980. Table VlII-2. lists acceptable toxicity data.

'!'able VlII-2

'lbxicity Stu:3ies on tbltarqet Soil and Surface Invertebrates with Dicofoi

~ies Formulation Results Author

Fulfills
Guidelines

[Bte lot P;equirements

Parasitic
wasp (Trich
~ran'llla

Cacoeciae) 'I'ect1nica1

Predaceous
mite

(1!gistem..1S
exsertus) 18.5% Er:

-Moderately Hassan
harmful- as
dried residue or
.15% cxxlcentration

ReI. non-toxic
at 0.0092% Hassan

concentration et ale

1977 05005527

1970 05008980

tbrerous 18.5% WP
species of
parasitic wasps
a~ predaceous
coccinellid
beetles

Predaceous 18.5\ WP
mite ( ~ly-
seius tllbisci)

At .50 Ib Bartlett 1963 05003978
A.I./loo
gal., mod. toxic
to wasps, low or
zero tox. to
beetles

At .50 lb Bartlett 1964 05004148
a. i/lOO
gal., m:d. toxic
to A. hibisci
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Parasitic 18.5~ wP
wasp (Aptly!:is
holoxanthus )

Harm!ess to R::>sen
A. holoxanttlus

1967 C5004388

Parasitic 18.5\ WP
wasps (Aptlnis
melinus. Metaptl')~.."'Us
luteolus)
Predaceous beetles
(Lindorus l~tbae,
CryptplaerraJS
montrouzieri)------

At. 0477% or Bartlett 1~66 05005640
.477% ccnc. in
honey. low
or zero t"x. to
all species

Parasitic 3\ dust
wasp (Pauridia
peJ:e9Ei~)

Contact LC50 Searle
=17.54 l1¥3!crrl 2

1965 05005572

051)055721965Rel. non-toxic Searle
to P. peregr;.na

Parasitic tbt rep:>rted
wasp (Pauridia
peregrina)

~nopterous Parasites: Available info!1flation irrlicatc';:; that the toxicity
o ioofol to parasitic wasps is highly variable, depend.Li19 upon the
fOl:Qllation tested, route of exposure, species of wasps, etc. t'b general
statements can be made at this time.

Predaceous beetles: Availablt:: data irrli~te that dioofol, as a WP
formulation, is relative!y non-toxic to predaceous beetles.

Predaceous mites: rata are insuff icient to support a general statement
regarding toxicity of dioofol to predaceous mites.

b. E':fects on Beneficial Insects

Nine studies were received aM evaluated. Five studies ~"ere not acceptabl~ for
use ina hazard as...ct.essrnent. 'llle acceptabla four studies are: 05001991,
05008989. 05008990, and 05009244. Table V11I-l lists dicofol toxiclty studies
on beneficial insects.
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Table VIII-3

'l'oxicity Stooies on Beneficial Insects wi th Oioofol

NA

NA

Fulfills
Q.11de1ines
Bequirements

NA

05008990

05009244

05008989

05001991

lot

1967

Date

l.oi in Johansen
toxicity and::i.Ves
to all
3 test
species

Contact Steve.nson 1978
fDSO>SO
micrograms/
bee. Oral LDSO
> 10 micro-
grams/bee
(::elati~ly

non-toxic)

18.5\ EX: tb em- Keener 1974
normal and Pless
natality
wt\en 1\
enulsion
applied
into hives

not re- ID5O== Johan.&en 1963
POrted 78.28 et a1.

micrograms/
1eafcutter
bee. LDso=
12.20 micrograms/
honey bee
(Relatively non
toxic)

Fot1fl11atioo . Results Aut.hc:X

There is sufficient informatiCX'\ to characterize dioofol as low in toxicity to
haley bees and alfalf.-' leafcutting bees. In one study dicofol is also low in
toXicity to alkali bees.

Honey bee

Honey bee
Alfalfa
leafcuttinq
bee

Honey bee 1.6 EX:
Alkali bee
(tbIrl.a
melaooeri)
Alfalfa leaf
cutting bee

~~i

Bclney Technical
bee (Apis
mellitera)

Note: 1bere are currently no guideline requirements for evaluating toxicit~'

to nontarget insects.
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No

r 7';;0 ; F q muradsmp

Late

iiiI Em

Author

>.437 & <.832 Khorram' 1977 05005326
Knight

48-hour
r£5O (fPII)

m: 'Tn· pm? rrr

,
Active

Table VIU-4
Acute 'lOlCicity Stud.ies en Grass Shri!'P with Fornulated Oioof01

fUlfills
Study Guideline
10 Requirements

"

3 • Fish and Wildl i fe

e

One acceptable early life-stage test (GS002106l) exists for technical dicofol
(')90% a.1.). Results of this study are st\c1IoIn in Table VIIl-5 below:

-':lth a 48-hour 1£50 that ranges between 0.431 and 0.832 PID there is sufficient
information to characterize the toxicity of this formulati.en (80' a.I.)
to grass shriJrp as highly tOxic. However, the guideline requi~nts for
an I£so/ECso en estuarine and marine organisms has:not beE>n satisfied.

b. Effects on Freshwater ~tic Invertebrates

Aquatic invertebrate life-cyc1e studies (Section 163.72-4 j are requ:O.red to
s~rt the reqistratien of dicofolbecause the pesticide is relatively
per~istent and because end-use products are kl"lOlo«l to be transported to
freshwater ecosystems (.05005326).

'l\o stlXiies were received and evaluated CGS0021060 andGS0021061). neither
fulfill requirements. '!he m.ininun data required for establishing the
acute toxicity of dioof01 in freshwater invertebrates are the ..-esu1ts
fran a 48-hOUr LCso stOOy with tectmical dicofol, preferably with Il1phnia
~ (Section 163.72-2). 1"e guideline requirement for an LeSIJ on fresh
water aquatic invertebrates has not been Si ':.isfi~.

Spegies

Grass Shrinp 80'

CCrango franciscortlll)

Because d ioof01 residues are known to occur in marine ecosytems (Khorram and
Knight 1977), the mininun data required for establishing the acute tolCiclty of
dicofol to estuarine and marine organisms are the results fron three studies:
96 hour r£50 for shrimp, an estuarine or marine fish, and a 48-hQur EX:SO
for oysterentlryo1arvae (section 163.72-3). Table VlU-4 $heM; results of
acute studies en grass shr~ with formulaLad dioofol.

a. Effects on Estuarine and Marine Spegies

Q'\e study (105005326) was received and evaluated. 'Ibis .study was acceptable
for usp j,. it na%."'rd ae·""!~t •
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10

GS0021-oS3
GS0021-0SS
GS0021-oS7
050021-0S9

gTgT $1 m77 7· prrm: [737m2=m'rs"j

Author

Hill et ale
Hill
Hi~ 1
Heath &
Spann
Harper & Palmer 0000431S

VIII-S

I.aoIer chralic limit =0.019 PP1l
(t-l)EL)

~r chronic limit = 0.039 ppn
(Significant Effect)

Early Life - Stage Test

Results

771 t: W'; I'll. M!

10

GS0021-oS2
GS0021-oS4
GS0021-0S6
GSOO21-058

Sp:£ies

o"'uvenUe aJIl)hipodS
(~lella a~t~.:

The mininun data required for establishing the avian dietary toxicity of
dioofol are the results of ~ 8-day dietary studies c::orrlucted with technical
dioofol. Testing should be performed on ~ avian species: one species of
wild waterfowl (perferably the mallard) and one species of upland game bird
(preferably the ~ite or other native quail, or ring-necked pheasant).
Table VlII-6 lists acceptable dietary studies.

Hill et ale
Hill et ale
Hill
Stickel &
Reichel
~r & Palmer 00004314

c. Effects on Avian Species

Author

Ten studies were received and evaluated. All studies were acceptable for use
in this ha~ro assessment.

Jlquatic organi.sm accu'IUlation studies are required because technical dioofol
baS been shown to bioacctmJ1ate in fathead minnows (OCF = 3,7000 + 800)
andaftP\ipods (BCF = 10,000 ~ 3,000). -

This study is scientifically sound and detronstrates that technical dioofol
(>90\) is very highly toxic to juvenile amphipads.



Table VIU=6
Avian Dietary Studies Corducted with Technical dicofol.

Stickel 1977
and Reichel

Yes

Yes

Yes

No

FU;fills
Ql1deline
Requirements

GSOO21-0sa

GS002l-D52

Study
m

1975 Q;0021-053

1975 GS0021-D54

1976 GS002l-055

1976 GSOD21-DS6

1976 GS002l-D57

1975

Date

Hill

Author

Hill

Hill

Hill
et ale

Rill
et al.

Rill
et ale

,
Species Active* LCsoCpPD)

Botwhite 99 3100

RiI'¥J-necked 99 2126
Pheasant

Mallard 99 1651

Japanese 99 1237
()lail

Japanese 99 1545
()lail

Japanese 99 1746
()lail

Grackle 99 >100

• iftle technicaI material tested was obtained fran a purified saJIflle of .a:nn {,
IJaas technical grade dicofol.

'1'here is sufficient infODDation to characterize technical dicofol' s toxicity
to non-tare}et avian species as slightly toxic. '!he guideline requirements for
ICso studies Ql upland gem! birds ard waterfowl with technical dicofol are
satisfied.

'lbe mininun data required for establishing the acute oral toxicity of dicofol
in birds are results fran one study with technical dicofol. tb acute
oral LOso snnies with technical dicofol were received. tbletheless.
sufficient acute oral LDso testing is available on formulated products of
dlcofol tbat no additional acute testing is required for birds.

Table VIII-7 lists aoceptabl~ avian acute oral toxicity studies using various
formulations of dicofol.
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Table VII1-7
Acute Oral LDso Stooies on Avian Species with PornW.ated Oioofol

Because the acute oral ID50 is qreater than 600 ng/kg, there is sufficient
informatior t'..o characterize the toxicity of the 21\ formulatioo to birds as
being no nore than sligtltly toxic.

Avian reproduction studies on mallard duck and ~ite quail are required to
SU{tX)rt the registration of ,dioofol, as product labeling directs the
product use umer oooditions where birds may be subjected to repeated or
continued exposure to the pesticide, especiallypreoeding or during the
breeding season (163.11-4) •. ~r, the structural similarity between
dioofol and ror, a knoI«l inhibitor of avian repn:xb::tion, also su:)9ests
the necessity for such testing.

There is me available mallard reproduction study (Beath am Spann, 1973
GS0021-o59) for technical dioofol. '11lisstudy is i.nc:atl>lete and does not
fulfill the data requix:enenis. Reproduction testi~ with two avian
species is required.

d. Effects on FreshWater Fish

Fourteen stooies were received and evaluated.

> 640 Harper 1966
and Palmer

Partially

Partially

FUlfilli
QIideline
~irenentsm

00004314

00004315

Author

tbt Harper 1965
Calcul- am Palmer
ated

ID50
('!J,!kg)

21

21

,
ktive

Mallard
Duck

Japanese
()Jail

Sfeeies

Author 10 Author 10

SChoettqer
Schoettqer
SChoettger
SChoettqer
~

Spehar et ale

GS0021-046
GS002l-047
GS0021-o48
Q)()02l-049
GS002l-064
GS0021-063

Harper
Harper
Harper
a-tcCann
Cu~ et ale
Spehar et ale

00004317
O()l'l04316
00004318

GS002l-05O
05004564

GS0021-062

'Ibe mini.rru1l data required f6r establ ishing the acute toxicity of dioofol in
fish are results fran two 96-hour studies with technical dioofol (sectioo
163.72-1): one coldwater ~ies (preferably rainbow trout) and one warnwater
species (preferably bluegill). Table VIII-8 lists the results fratl acceptable
acute toxicity stooies.
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Table VIII-8
Acute Toxicity Stl.X3ies on FreshWater Fish with Te<::hnical dioofol.

Fulfills
GJideline
RequirementsmreteAuthor

LCSO
~

,
Active

There is sufficient informa,tion to characterize technical dicofo1's toxicity
to V3DWater fish as nigtUytoxic. '!be requirement for an acute toxicity
testing on waxmwater fish with dic.ofol is satisifed; however, the requirement
for a ooldwater fish study is only partially satisfied.

Several aquatic toxicity stooieson fonulated dioofol PI'Oducts are available.
Table VIII-9 lists results fraa the formulated product studies.

GSO021-o47 Partial

GSO021-o46 PartialSchoettger 1973

Schoettger 1971

Schoettger 1967 GS0021-o48 Yes

Schoettger 1966 GS0021-o49 Yes

1980 GSOO21-o63 Yes

0.0869

0.0531

0.5.1

0.50

0.36

>90

100

100

74.4

74.4CUtthroat
'!'rout

0lanne1
catfish

Bluegill
Sunfish

Fathead
Minnow

Lake
'!'rout
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'r"aOle VIII-lO

)41j
14

m

Upper ctu:onic lwt ... 0.0.39 .ppII
(significant effect)

Lower cht'OOic 11ai t = 0.019 pp1l
(tnL)

Table VIII-9

R't'W' $ rase

Species

Fathead lllimow
(egg/larvae stages)

Early Li fe - St¥ Test Results

62

Acute Toxicity Studies oni:Freshwater Fish with Various FoJ:'lll.J1aUons of
< Oioofo1

The guideline requirement f6r a fiSh early Hfe-st.age test has been satisfied.

'J.bere is one acceptable early life-stage test (Spehar et at. ,1980J GS0021-0(2)
for technical dioofol (>90' a. 1. ) • Results of this study are shoWn in Table
VIII-10.

OJrrently there are no requirements for acute fish stl~ies with fCX1ll1lated
products containing dioofol.

Early life-stage fish studies (section 163.72-5) are required to support the
registration of dioofol because end-use products are known to be transported
to freshWater ecosystems (105005325) and because dioofol may persist in
freShWater.

Mfills, [J) 50 Study Glide1ine
Species Active iII!!.!. Author tete 10 le<!!irewents

Goldfish 21 48-hr. Haq::er 1965 00004316 tb
::3.6

Rai.ntol 21 48-hr. Harper 1965 00004318
Trout =0.52

Bladt 21 48-hr. Harper 1965 00004317
Bullhead ::2.3

Bluegill 3~ 2.95 1971 GS0021-o5O Yes
Sunfish

Rai.ntol 35 0.95 1971 GSOO21-064
Trout



Ilguatic organisms C'OC'aJ1atioo studies are required because technical
dioofol is JcncMl to bioaccllll11ate in fathead minnows (BCf' • 3.700 + 800) and
anpupods (BCF • 10.000 t 3.000). -

No acceptable fish aco.lII.l1atioo study has been reviewed. and the guideline
requirement IIllSt be filled.

. ~..
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