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and evaluated under;thls toplc,ﬁ
for use in hazard assessment and oné Study ‘is not acceptable

The minimum data reguired to establish the acute and subacute
toxicity of terbufos to birds (using technical terbufos) are as

follows:

Author
Beavers and Fink
Krgééhgﬁd‘Terrell
Fink and Reno
Fink and Reno
Labisky and Anderson
Wang
Manuel
Labisky
Manuel
Labisky
Begners
Beavers
Beavers
Terrell and Krize

Jaber and Dingledine

fTwelv

Roberts and wlneholtl

e

TDPICAL-DISCUSSIONS e Terbufos

Slxteen studles (w1thln 51xteen referencas) were recelvedjkffftff:‘:
jstudles areaaﬁceptable-_{yﬁ,;ktu':

MRID No.

FEOTER(O?Z

00087717

00097892
00085177
00085178
00087726
00085180
Q0085179
00085183
FEOTEROL
160387
161573
161574

96392

BAQOTEROC1IL .




. An avxan’smgle-doseh acute aral LDEO sttidy us:mg one o 1oL TTEL AL e

-;:ﬁw-of the'two species tested for the avian, dletary LCSO o

S S {preterably the” mAL18rd; Bobwhite quall or*other ‘native . '
' »afﬁqualls, 0K the rlng-neqked,pheasant) o

R S R R 5‘-;\ Saacute dzetary LCSG ‘stidy ‘on: oney SPeCleS fof: ﬂpland S et E e

game bird (preferably the bobwhite quail or other natlve
quails, or the ring-necked pheasant).

The acceptable acute oral LDgy study is listed below:

Fulfills
e mso and-95% ... ... ... .. . . .Guidelines .,
C8pecies” T gal. v C (mg/kg) % huthor: .. -Date. - -MRID No. Requ1rements-~':.---‘.
Bolwhite 89.6 28.6 (22.2 - Beavers & 1982 FEOTERO2 Yes
quail 57.2) Fink
There is sufficient information to characterize terbufos as
highly toxic to the bokwhite quail, based on the above acute oral
study. The avian acute oral LDgg Guidelines requirements have
been satisfied.
The acceptable dietary LCgy studies are listed below:
Fulfills
LCsp and 953 Guidelines
Species % al C.I. {ppm) Author Date MRID No. Requirements
Mallard 86.0 No adverse Krize & 1978 00035120 Partial
effects seen Terrell
at dietary
levels of 100
or 150 ppm*
Bobwhite 86.0 143 (103 - Roberts & 1976 00087717 Yes
quail 214} ppm Wineholt

* Because of severe reduction in food consumption in this study,
a comparable LCgy cannot be determined. A prior mallard study
was invalidated for this and other reasons. Because of the
food rejection problem, further mallard testing is not deemed
warranted.



x ‘ v . E‘Ulillls
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T SEECles -~ Author _Q}VDate_??i‘MRithof Requlrementsg“
(c:ont d) | A \ “ : "
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2ie

: TR ,..;i-vrw%;?1rﬁiilﬁ;?lﬁ@ﬁam}?%fiﬁi‘f;;;::-g_ ST ek
Mallard UNKnoWn 520 (400 - Terrel & 1978 - %392 Partial
duck 676) ppm Krize

. __‘-_,'..\':,-: P R )

There is sufficient information to characterize terbufos as
highly toxic to the bolwhite quail, based on the avian dietary
. e IChy ostudies.. The. avian dletary LCSO Guldellnes requlrements have . o
S " been’ sablsfled.-_._f“_Immfﬂ_ﬁh_._ LT , G L e

Avian reproduction studies with technical terbufos are needed
as per Section 163.71-4 of proposed Guidelines (7/10/78) due tp
the broad use of terbufos on corn at the avian breeding season,
repeat applications, and the combination of terbufos’ high toxicity
to birds {see above) ard persistence in soil (e.g., EAB-validated
half-life of approximately 1l weeks in a silt-loam soil}. Two
avian reproduction studies have been submitted.

The acceptable avian reproduction studies are listed below:

Fulfills
' ICxy and 95% - - : f Guidelines
Species % ai C.I. (mg/kq) Buthor Date MRID No. Requirements
Mallard 89.0 No statisti- Fink & 1973 00097892 Partial

cally signi- Reno
ficant impair-

ment is reported

at dietary levels

of 2-20 ppm,

but impairment

is approaching
significance

{p=0.05) at

20 ppm.*

* pPen-by-pen data are required for full statistical evaluation of
results.



: t’debwhlte LHRT“.
o qtlall” :

-_Mallard;,3:‘8936"J
duck "7 T
Baowhite 89.6
cquail

Simulatéd and/or actual f

RS st s

FLA i cdnt: Empaarw::

.. Possible, but .
S potigtatistier L o T n T T e ey

”;'Gu1de11nes

: ka &

ment is reported’’
at dietary
levels of 2-20

ppm. *

Beavers, |

cally signifi-
cant effect on
embryo viability
at 15 ppm. NoO
other reproduc-
tive impairments
cbserved up to
15 ppm.

No effects at Beavers 1986

up to 30 ppm

(1986 . .

o ,.‘

00085177 1

161574

161573

ield testing with birds is required

as per Section 163.71-5(a) due to the high acute toxicity of
tertxifos to birds and the high potential for avian exposure to
granules at or near the soil surface over a large acreage of

treated corn fields.

The acceptable simulated and/or actual field tests are listed

below:

Study

Terrestrial
Field Study

Counter™ 15G,
applied to corn
fields at ca.

1 b ai/A at
time of plant—
ing under the
conditions of
this study, has

Results author Date

MRID No.

. “?f“Requ1remeﬁts

Yes

Fulfills
Guidelines
Requirements

Labisky & 1973

Anderson
Wang 1973

Manuel 1973

—fm

00085178

00087726

3085180

Partiall



- Outdoor

""*f Studz 'f5*:7

Terrestrlal

_Field Study;;a
(de) L

51mulated

field study.
exposure to
treated soil

Terrestrial
Field Study
{("Level 1")

" Reshies

life ds far.as
‘ﬁmnmdaafe -aﬁﬁa;xﬁwva~ﬁﬁﬂ
U omindd by Timited v T L R e e

- Horeitia’

Guldellnes

:;"‘ mlniml\acufre_ Wi --:-'- e e PRSI
effects on. w1ld~;_“m;;,,;_4?;, “a

searches, residue
analyses and
miscellaneocus
wildlife observa-
tions.

/. Ring-necked..’. .. ...-Labisky .. 1974
. pheasaiits- wers o T T
exposed (princi- Mariuel 1973

pally dermally)

to soil treated Labisky 1975
with WUNTER™ 15G

at rates equiva-
lent to 1 and 5 1b
technical/acre, and
did not have detect-
able residues 22
days after initial
exposure nor’ poison-
ing symptoms or
mortality at any
time during the 55
days of exposure,

or in posttreatment
observation. Two of
three birds exposed
to a simulated
accidential large
spill died within

12 hours of initial

exposure.
When applied by Jaber & 1985
ground equipment Dingledine

at 16 oz per 1,000
ft of row, Counter
156G caused acute
mortality of birds
and reptiles in
corn fields.

Requ1rements' S

00085183 '

FEDTERC ]

BAOTTEROL

1/ Study protocols do not meet complete field study guidelines.
g} "Tevel 1" study satisfies Guideline requirements, however, indicates need for
a "Level 2" study.

-5

00085179, .,

Partiall

Partial?
{yes, for
"Level 1"
Ne, for
"Level 2"}
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)thUlfllls (
"tGuldelihes

-Q;SﬁgdzgﬂQﬁ;:. Results

ORI T

Terrestrlal When applled deri- | U0
. Fileld. Study ©ally- at B:7 1b per'f:f"*“*' o
"i'(cont d) : ,‘acre (hroadcast) o :
T e D Cptinter 156 caused-{fd
 significant mammal,
bird and reptile
acute mortality
{and probably was
the cause of a
nearby fish kill}.

: In the terréstrlal fleld study cited, the appllcatlon rate
was near the minimum rate presently labeled for corn; before and
after application census data were not taken; searches for dead
animals were limited (one per site) and were taken as late as

12 to 13 days posttreatment; and no analyses for cholinesterase
inhabition were made. The pen study cited indicated minimal
hazard to the species tested (ring-necked pheasant) at up to

5 1b ai/A but exposure to MUNTER™ 153G was principally dermal
since clean food and water were provided at all times.

In the "Level 1" terrestrial field study in corn, the actual
use rates for soil-incorporated uses at planting and aerially
broadcast past emergence SLN (Special Local Needs) use rates were

ermployed. Both types of applications caused nontarget mortalities, -

with the SLN aerial applications being much more severe in their

effects. The studies demonstrate field kills resulting from label

directed uses (aerial is SIN only}, but do not demonstrate an ade-

quate margin of safety. Level 2 or, population studies are now

required to qualify the potential effects on populations of birds,

mammals and reptiles, based on the adverse effects detected in the
Level 1" study.

Precautionary Labeling

If the avian acute oral LDgy is < 100 mg/kg or an avian
dietary ICgqy is < 500 ppm, the label statement “This pesticide is
toxic to wildlife" is specified by Section 162.10 of the July 3,
1975 Requlations and proposed Subdivision H (1982). These condi-
tions are both met by terbufos and thus the above statement must
apoear on all labels.

In addition the following statements must appear on end-use
products:

"Birds, mammals and reptiles utilizing treated fields
may be killed".

G

;;quuixemeqtsﬁnmu'




"“Harmlng or klillng of wlldlee protected by W1Idllfé.‘

‘TTPEffects on Freshwater Invertebrates B

- _-._ . ,_' - DL ”,,\ e

Four studles (contalned 1n four references) Were recexveﬁ

‘f:and -aviluated Under: this! topzc. ALl vere “acceptable’ fcrwuse 1n1a;f;Q¢

hazard evaluation.

Author MRID No.

Boudreau et al. FEOTERO3

Bentley 00085176

.. USsERA . .. ......, . FEOTEROG
siven o Forbigtet alu- o ity e T62525 .

The minimum data required to establish the acute toxicity
of terbufos to freshwater invertebrates are the results from an
acute ILCgg study using technical terbufos. Test organisms should
be first instar daphnids or early instar amphipods, stoneflies,
or mayflies. Daphnids shall be tested for 48 hours. The accept~
able studies are listed below:

repngetvatioh laws Such-as the! Migfatory Bird Treaty: o wr b7 e 0
Act or 51mllar statutes may result 1n c1v11 penaltles [ R

Falfills
ICqn and 25% Guidelines
Species % al C.T. Author Date MRID No. Requirements
Daphnia .88.6. 0.31 {(0.27 -~  Boudreau 1982 .  FEOTERO3. Yes
magna : 0.36} ppb et al.
Crayfish 88.6 8.0 (6.9 - Bentley 1973 00085176 Partial®
10.2) ppb

*Inappropriate Species

There is sufficient information to characterize terbufos as
very highly toxic to Daphnia magna and the crayfish. The Guide-
lines requirements for a freshwater invertebrate ICgy with technical
tertafos have been met.

An additional acute ICqy study using the 15% granular
formulation with a freshwater invertebrate species, as above,
may be needed for hazard evaluation of existing terbufos uses
if, as per Section 163.72~1(c), the LCgy of the technical grade
of the active ingredient approximates the expected residue levels
in the aquatic environment when the pesticide product is used
as directly or if a product component cother than the active



_ 1ngred1ent is expected to substantlally enhance the tox1c1ty'of ‘
2 ithet actlve'ingrealent Baged on® 1n1t1al'model1ng by ‘the’ Enviroh-"
- .. ... mental ‘Fate Branch; estlmated parental r351dues dissolved .in the
“‘{f{water celumn under the maxlmum {se tate fOr co:n [stel approadh/

" excéed’ the lowest Ticiy for a substantial” portion of ‘the perlod
"modeled Furﬁher modellng and/or mOﬁlbOrlﬂg'Wlll enable an

T '-.'.-.-,_-{.-'stmpllnary Re"ie“)‘

One acute LCyn study using the 15% granular formulatlon has
been conducted and is listed below:

ICsn and 95%
S ies C.I. Author Date MRID No.

magna’

There is sufficient information to characterize this
formulation as very highly toxic to D. magna. If needed, this
study meets the intent of proposed Guidelines (7/10/78).

An invertebrate life cycle using D. is required as per
Section 163.72-4 because the lowest LC50 iO 31 ppb) is far bhelow

1 mg ai/L; the estimated concentration in water is far greater

than 0.01 of the LCsp (based on initial modeling by EAB for the
maximum use rate on corn, see Disciplinary Review)}; the hydrolvtic
half-life is greater than 4 days at pH 5, 7, and 9, some degradates
(e.g., © 0O—diethylphosphoradithioic acid), based on their structure,
may have a toxicity similar or greater than that of the parent
material; and terbufos has broad and repeated use on corn.

The acceptable freshwater aquatic invertebrate life cycle

studies are listed below: g/*/ Footr -
iy ‘:j,‘,“f v Fulfills
Mtﬁ /¢ Guidelines
Species % ai F*Results Author Date MRID No. Requirements
Daphnia 8.4 MATC > 30 < 76 Forbis 1986 162525 Yes
magna ng/l (parts per et al.

trillion}.

There is sufficient information to characterize terbufos
as being extremely chronically toxic to freshwater aguatic
invertebrates. MATCs in the parts per trillion range represent
some of the most extremely chronically toxic materials available.
The Guidelines requirements for an aguatic invertebrate life cycle
study are satisfied.



e tesw dimulated” or fdctudl Field study with aquaticinVertebrates™ o :
ﬁ}hﬁjgmust be- performed Lo investlgate thejpatentlal -adverse:‘effeats. bo:¢LA¢;4;in:dhdf,vn;uuew
- -aquatic invertebrité populaticns Of aguatic exposures to terbufos o T
o _'_‘f_-resultmg from‘ dflft a.rxd runoff of agrlcultural appllcatlons e e R

ERURNE-TE e e

e - :Precautlmary Labellng‘ i :..'; . ) __-:;:;\' “: :._.’:='-""I‘ ".-f._' ,:__-{: », . ::;-“: .I_‘ _:'l,. S .' ) .-.k .v_’ . : \:;,'.. . ,iA.I,_'-;j ',._-.. .

.f,?j;- v Label;ng for aquatlc lnvertebrate hazard 1s not spec1fiea by;ufi3LiﬁL”ki:ii;l}
" proposed Surdivision H. (1982 ‘sincé a hazard ‘statement is already - o
specified for fish (see below).

Effects on Freshwater Fish

Eleven studies (within eight references) were received and
evaluated under this toplc Six studies are acceptable for use

' ¢f1n hazard assessment P L P
Author’  MRID No.
Sleight 00037483
Bentley 32085176
Roberts and Winehold 00087718
USEPA FEOTERO4
USEPA FEOTEROS
McAllister 40009301

The minimum data required to establish the acute toxicity of
terbufos to freshwater fish are the results from two 96-hour 1Cs0
studies using technical terbufos, one using a coldwater spe01es
(preferably the rainbiw trout) and one using a warmwater species
(preferaply the bluegill sunfish).

The acceptable acute toxicity studies are listed below:

Fulfills
ICey and 95% Guidelines
Species 3 ai C.I. Author Date MRID No. Requirements
Bluegill 86.0 0.77 (.72 -~ Roberts & 1976 00087718 Yes
sunfish 0.83) ppb Wineholt
Bluegill 86.3 3.8 (2.8 - Sleight 1972 00037483 Yes
sunfish 4.9) b
Bluegill 88.6 0.87 (0.77 - Bentley 1973 00085176 Partial
sunfish 1.0) ppb
Brown 86.0 20 (12.6 - Roberts & 1976 00087718 Yes
trout 34.3) prb Wineholt
-0



L b R T

e A e e R e Gaidelines o e
Fert s e Bughop - ~Date -7 D MRID Now: -y, Requirements ..o

e ot R e e %o

RN Rambc:w -"_'_'.'-'.-":‘-86.*.'.'3_ SRS A & A B ,S'_l'qig}?i_t-'j‘.'
B LE Cen :1%;%),qu,' A T“{i“' .?;
catfish 11.1) ppb

., 1972

There is sufficient information to characterize terbufos as
very highly toxic to all of the fish species tested. The guidelines
requirements for freshwater fish acute LCgg data with technical

- ferbufos rhave beenimet. . o Tl S e s

Two 96-hour ICgy fish studies using the 15% granular
formalation may be needed for hazard evaluation of existing
terbufos uses if., as per Section 163.72-1{c), the LCszp of the
technical grade of active ingredient approximates the expected
residue level in the aquatic environment when the pesticide
product is used as directed, or if a product component other than
the active ingredient is expected to substantially erhance the
toxicity of the active ingredient. If needed, one study should
be conducted on a coldwater species and one on a warmwater species.
Rased on initial modeling by EAB, estimated parental residues
dissolved in the water column under the maximum use rate for corn
do approach/exceed the lowest LCgg for a substantial portion of
the period modeled. Further modeling and/or monitoring will
enable an improved assessment of expected aquatic concentrations
(see Disciplinary Review).

Two 96-hour LCsy studies have been conducted using the 153
granular formulation of terbufos and are listed below:

ICsy {and 95%
Species c.1.) Author Date MRID No.

Bluegill 12.3 {9.8 - USEPA 1975 FEOTERCA
sunfish 15.2) ppb*

Rainbow 59.7 {48.1 - USEPA 1975 FEOTEROS
trout 74.3) ppb*

* values based on total formulation

-10-
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T ""'jas per Section 163.72~4 because the lowest fish’ LC5@ value: (0 '?'?
s pp): 1s T Well s under 1-ng. aajhtﬁthe estlmated aQUatac concentratlon

—w e

There 13 Suff1c1ent 1nformatlon to characterlze ﬁhls -

' "'-“’:fo'rnulatmn as’very highly toxic to 'blueglll sthFish and rainbow. .
LT ‘trout. | If .needéd;. these: studies, meet. the mtent of proposed ‘
) :Y}fguldellnes (7{30/?8) _GjJﬁﬁ;ﬁ;‘-

e -,..-"v CE L :‘,‘; '-,J_,-.:,.';;‘, PR

DA fishe embryolarvae study‘(eaxly 1life stage): ig reqd1red

in water is greater than 0.01 of the LCsy (based on initial
modeling by EAB for the maximum use rate on corn, see Dlsc1p11nary
Review), the hydrolytic half-life is greater than 4 days at pH

5, 7, and 9, some degradates {e.g., 0,0-diethylphosphorodithioic
acid), based on their structure, may have a toxicity similar or
greater than that of the parent material, and terbufos has broad

. and repeated use on, corm.

The acceotable flsh early llfe stage studles are” llsted
below:

Fulfills
Guidelines
Species % al Results Author Date MRID No. Requirements
Rainbow 98.5 The MATC could Mchllister 1986 40009301 Partial
Trout not be calci-

lated. The NOEL
was 1.4 pob, the
highest concen-
tration tested.

There is insufficient information to completely characterize
the chronic toxicity to terbufos to Rainbow Trout in an early life
stage test. The study failed to meet the Guidelines requirements
that “at least one test level must adversely affect a life stage.”
The MATC can be estimated at > 1.4 ppb < 11.5 ppb because the
NDEL is known and the upper limits of the Rainbow Trout 96-hour
LCgy are known. However, this information is not adequate, and
the fish early life stage study must be redone.

Precautionary Labeling

“This pesticide is toxic to fish".

Effects on Estuarine and Marine Organisms

Two studies were evaluated under this topic (two references).
Both are acceptable in hazard evaluation.

-11-
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o _ Molae D L
s cutq toxlc;ty stpdles w;th estuarlne and marlne organlsms;ﬁrﬁ.ﬁﬂ
o are needed “£0r hazard evdluation as per Section 163.72-3(a) due ' - 0
. I to-existing registrations.on:two: crops -(£ield ‘dorn.and, sOrghumX3;i3”=¢:_

-yrith greatet than 3005000 “adrds ¥n" cGasEaY counties ‘CEthe e

MRIB O

: Fbrbls et Ay :E‘i?t"ﬁff-?Tiéésﬁé’}’
- Snigert et Ale e . 162524,

By, '._ ..w _.‘,_

'U.8. and EAB initial estimates of runoff from corn fields {see
Disciplinary Review), indicating a potential for acutely toxic
effects.

The minimum data to establish the acute toxicity of terbufos
to marine/estuarine fish are the results of a 9%-hour acute

. toxicity (LCsp) study of & marlne/estuarlne flsh spe01es.; Thﬁpf\Jfa:L'?=k S

‘“'aCCeptable data are’ Yisted below: . w20

Fulfills
Guidelines
Species % ail Result Author Date MRID No. Requirements
Sheepshead 98.4 %-hr LCgpn= Swigert 1986 162524 Partial
Minnow 1.6 (C.77 - et al.
3.2) ppb

Technical terbufos appears to be at least very highly toxic
to sheepshead minnows. However, there is insufficient acceptable
data to completely characterize the acute toxicity of technical
terbufos to a marine/estuarine fish.

The above study deviated from recommended protocol, and thus
could not satisfy the Guidelines requirements for an acute toxicity
study of a marine/estuarine fish species.

The minimuwn acceptable data for establishing the acute
toxicity of technical terbufos to marine/estuarine invertebrates
are the results of:

(a) Shrimp 96-hour Acute Toxicity Test

AND
(b} Acute Toxicity Test for Mollusc (either a 96-hour

flow through shell deposition study, or a 48-hour
embryolarvae study).

—12-



The acceptable marlne/estuarlne 1nvertebrate data are
bElOfI 2 E AR Coae L ;

i FUlfllls

Cmeres A el e e ‘ o Guldellnes _‘ﬁ'fu
- Speciesy ¥ al T : 'ﬁBF MRID‘NO.**“fRequlrements
My res, 4 ' [Forb] ﬁl@BBw-=:-162523'§;‘A.;;Part1a1 _,J}

Shrimp 0.22 {0. 144 = et al. - E ’

0.358) ppb

Although terbufos appears to be at least very highly toxic to
mysid shrimp, there is insufficient acceptable data to completely
. characterize. the acute, tox1c1ty of technical. terbufos to a marine/.

‘estuarine shrinmp spedies.: The Sbove:study departed from recommended** e T T e

- protocol and thus could not satlsfy the Guidelines requirements
for the shrimp toxicity study.

There was no information available to characterize the

toxicity of technical terbufos to marine/estuarine molluses.
The Guidelines requirements for such data are not satisfied.

-13-
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ECDlogical Effects-?xoflle

. ,..--. faltele

Manufacturlng Use‘“

: F;“ﬂ”'Av1an acute'orarhtox1c1ty‘data in
highly toxic to the bobwhite guail, with an LDgg value of 28.6
mng/kg {Beavers and Fink 1982, FEOTEROZ2}.

Avian dietary toxicity data indicate that terbufos is
highly toxic to the bobwhite guail, with an LCgy value of 143 ppm
(Roberts and Wineholt 1976, 00087717). BAdditional studies of

Cate” that Eerbufds HE "

~dietary toxicity confirm that- technlcal ‘terbufos..is- highly. tOxlcdikanﬂ

< to bobwhite . guail with.an LCgy =157 ppm {Beavers 1984, MRID NG«
160387}. A mallard duck LCgg of 520 ppm was calculated (Terrell
and Krige 1978, MRID No. 96392} which indicates that technical

terbufos is moderately toxic to mallard ducks on a dietary basis.

Avian reproduction studies report no adverse reproductive
effects in the bobwhite quail at dietary levels of 2 to 20 ppm.
For the mallard, no adverse reproductive effects were reported
at 2 to 20 ppm but 20 ppm is considered by the investigators to
approach a level at which reproductive impairment should be
expected since impairment at this level was approaching statistical
significance (at p = 0.05) (Fink and Reno 1973, 00097892;: Fink and
Reno 1973, 00085177). ' T

Additional avian reproduction studies showed that technical
terbufos does not appear to cause toxic effects or affect repro-
duction in bobwhite guail at concentrations up to 30 ppm in the
diet (Beavers 1986, MRID No. 161573). When mallard ducks were
tested in a one generation reproduction study with technical
terbufos there were no apparent effects at 1 and 5 ppm but there
was a slight reduction in embryo viability at 15 ppm that was not
statistically significant (Beavers 1986, MRID No. 161574).

Freshwater fish acute toxicity data indicate that terbufos
is very highly toxic to the bluegill sunfish, LCgn values ranging
from 0.77 to 3.8 ppk (Roberts and Wineholt 1976, 00087718; Sleight
1972, 00037483}, rainbow trout, LCgg = 9.4 ppb (Sleight 1972,
00037483), brown trout, LCgg = 20 ppb (Roberts and Wineholt
1976, 00087718}, and channel catfish, LCgy = 9.6 ppb (Bentley
1973, 00085176). '

A sheepshead minnow LCgp = 1.6 ppb showed that technical

terbufos is very highly toxic to marine/estuarine fish (Sarigent
et al. 1986, MRID No. 162524},

3



J. 4 ppb (McAlllster 1986, MRID 400093 019

f;i;(Boudreau etialy Y982, FEOTEROB), and the crayflsh LCBQ 8“0,_,5¢&;LL;;%
" ppb (Bentley 1973, 00085176 ) ” , _ STOAGIEEE IR S '

e Techn1ca1 terbufos was used*to tesb the chronlc toxic1ty‘ o vk
:x}to flsh._ “An MATC- could not: be-falculated. for’ Ralnbow STrout., but ST R
" the no-effect level” Qbserved In-this early life stage study was -“‘.*.'“4

1TV

L TR Freshwater 1nvertebtate acute toxmc;ty data 1ndlcate T SR
that: terbufos is very. highly toxic to D. magna, LC50 =031 Ppb \

An acute toxicity study on mysid shrimp indicated that
technical terbufos is very highly toxic to marine/estuarine
invertebrates with a 96-hour LCgg = 0.22 to 0.34 ppb for mysids
(Forbis et al. 1986, MRID No. 162523},

i Inx;J5¥Chron1c tox1c1ty of technlcal terbufoe for freshwater
" aguaticrinvertebrateés- (Daphnia magna) was. fndicated by a flow’
through test (2l-day life cycle) which resulted in MATC limits
petween 30 and 76 NANOgrams/liter (MATC > 30 < 76 pp th). This

is an extremely toxic result based on adult mean length, survival,
and young/adult/reproductive day data.

B. Formulated Products

A terrestrial field study, with limited searches, residue
analyses, and miscellaneous wildlife observations, implies minimal
acute effects on wildlife when QOUNTER™ 15G is applied to corn at
ca. 1 1lb ai/acre (Labisky and Anderson 1973, 00085178; Wang
1973, 00087726; Manuel 1973, 00085180). An outdoor simulated
field study in which penned ring-necked pheasants were exposed
(principally dermally) to soil treated with COUNTER™ 13G at rates
egquivalent to 1 and 5 1b technical/acre indicated non-~detectable
tissue residues 22 days after initial exposure. No birds died
or exhibited signs of poisoning during the 55 days of exposure or
in posttreatment observation. Two of three birds exposed to a
simulated accidental large spill died within 12 hours of initial
exposure. (Labisky 1974, 00085179; Manuel 1973, 00085183;

Labisky 1975, FEOTEROL).

Carcass search studies (level 1 type} in corn have
demonstrated the potential for exposure of nontarget organisms
and that birds, mammals, reptiles, and fish can be killed by
certain appllcatlons Soil incorporated granules (at-planting)
resulted in a few dead birds and reptiles (2 1b ai/a) (Jaber
and Dingledine 1985, MRID No. 00145854). Aerially broadcast
unincorporated granules applied to a maturing corn crop- at 1 1b
ai/A, resulted in significant terrestrial nontarget organism
mortality, as well as a fish kill. Passerine birds and other
types of birds, as well as small to medium-sized mammals such
as rats, mice, shrews, rabbits, woodchucks, skunks, and raccoons
were Xilled.

\\o



_.that .COUNTER™ 156G, is. very highly toxic to D..magna,:LC50, %,.8-2 . . . . &
‘ppb- (USEPA. 1976, FEOTERU6). Freshwater fish acute toxicity. data =~V
. v indicates ithat.tQOUNTERT te S, - :
wiiCgurETEh - LCEY - 1243 ppby: ‘ahd: rainbaw X Louty LGy = 59 7ippha
+1-(USERA. 1975, FEOTERO4, and: FEOTEROS) - il i i, oo e i o o,

S LFredhwaterinvertebrate’ doute foxicity data. 1ndidétes .

5G.-is. vexy.highly toxic to the bluegill-.

o iBoologicaliHazard Assessment: .
o TrES T oy e RS S 1y
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Terbufos is a soil insecticide/nematicide presently .
registered in a 15% ai granular form for use on corn and sorghum.
Maximum application rates are 2.4 oz ai/1000 ft of row for corn
and sorghum. Terbufos is applied only by certified applicators
(or those under direct supervision of certified applicators)

using ground equipment.

L7 Coth s présently ‘the Major. terbufos use?  Terbufos st

probably the most heavily used corn insecticide in the United
States. Corn rootworm is the principal pest for which terbufos
is used. Application is at planting in spring and/or postemergence
late spring or early summer. Planting in the corn belt is at
its peak around the middle of May. One or two applications are
applied to corn fields that have been planted to corn for more
than one season. Granules are applied by a band or an in-furrow
application. Incorporation is light, to a maximum to 2 inches.
With a band application, granules are pressed into the soil.
Additional incorporation may or may not be made with the use

of drag chains, tines, or other devices. The minimum row width
specified by the label is 20 inches. The maximum row spacing -
generally used with corn is 48 inches with an average of 3% to
39 inches. '

Sorghum application is at planting or bedding and can be
panded (5-7 inches)} or knifed-in (drilled below and/or to side
of seed). Only one application is permitted per year.

Terrestrial organisms can be exposed to terbufos directly
via the granules. Aguatic organisms may be exposed via runoff
of the granules or via transport of soil or water containing
residues of terbufos or its degradates. '

Since corn is by far the principal currently-registered
terbufos use, application to this crop can be used to estimate
nontarget hazard. The maximum application rate of 2.4 oz ai/1000
ft of row is equivalent to 3.92 1b ai/A at the minimum permitted
row spacing (20"), 1.64 1b ai/A at the maximum spacing generally
used (48%), and 2.24 to 2.01 lb ai/A at a "typical” spacing (35
to 397).

AN




g T Granule welght estlmates (Basc1etto 1987 EEB haZard
assessient. for: ‘gfanilar. carboturan and alternativés- 6/4}8?)
;ﬁ_llndlcate that there ‘are - appromeately 4 mllllon texbufos -
';granuLes/lb af” formulated product:-; “Each’ granulg” thus. welghs}d, S
.. approximately 0.1 mg. " At 15% al,-eadh granule contains. appr0x1~'f'.' o
T mately- 0. 015 mg “active “ingredient . Y With an Lbsy: Of: 28767mG Y&t kg iiﬁff*t
. f(bobwhlte quall); it would .take approx1mately 0.4:"'mg’ aij or. about-- i
SRt b granules,ﬂto ‘redch- the LDSD of :arsmall pikd auch,as acfiexd i o,
SpParrow or grasshopper sparrow (0 0139 kg), if such a bird had
the same sensitivity to terbufos as the bobwhite guail. However,
‘n toxicity screening studies (Balcomb et al. 1984) using the
formulated product (Counter 15G), it was found that 10 granules
were sufficient to kill all five redwinged blackbirds given this
dose. Doses of 1 and 5 granules did not kill any of the blackbirds
cand a. dose of 20 granules killed four of the five blackbirds,
'*recelv1ng this dose. -Doses Of: -1, and s granules ‘did not ki1l any
‘of the house sparrows tested and 10 granules Xilled two of "thé
five birds receiving this dose.

The above results suggest that an approximate LDgg for
the redwinged blackbird is likely > 5 and < 10 granules, or
> 0.075 and ¢ 0.15 mg terbufos. With a redwinged blackbird
weight of approximately 0.07 kg, the LDgsp would be > 1.1l and
< 2.1 mg ai/kg body weight. Since only granules were tested,
it was not clear whether the increased toxicity compared to the
28.6 mg/kg value for bobwhite quail (> 13X) was due to differences
in sensitivity between the two test species or increased toxicity
of the formulation, or both. Hill and Camardese (1984) tested.
both technical. terbufos and Counter 15G for acute oral toxicity
to the bobwhite quail. Results indicate Counter 15G is less
toxic than terbufos technical on an active ingredient basis. The
results, however do not address the species sensitivity question.

A terrestrial field study, with limited searches, residue
analyses, and miscellaneous wildlife observations, implies minimal
acute effects on wildlife when Counter 15G 1is applied to corn at
ca. 1 1b ai/A (Labisky and Anderson 1973, 00085178; Wang 1973,
00087726; Manuel 1973, 00085180). An outdoor simulated field
study in which penned ring-necked pheasants were exposed (prin-
cipally dermally) to soil treated with Counter 15G at rates
eguivalent to 1 and 5 1lb technical/A indicated nondetectable
tissue residues 22 days after initial exposure. No birds died
or exhibited signs of poisoning during the 55 days of exposure
or in posttreatment observation. Two of three birds exposed to
a simulated accidental large spill died within 12 hours of initial
exposure. (Labisky 1974, 00085179; Manuel 1973, 00085183;

Labisky 1975, FEOTERO1l).

Mammalian toxicity data were reviewed for the Registration
Standard. Based on preliminary acute oral data, terbufos is up
to 17.9 times more acutely toxic to small mammals than birds.
¢
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'“.3Lsupport reglstratlons of Counter 115G CarcaSS search studles

Mf}ﬁkxlls, partigularly. through unlncorporated, aeriai Brioadcast]

'fm30"'canter corm {2 Ak, a&/A)»-~AVLan'

Exten51Ve terrestrlal‘fleld testlhg has been regulré”_

“ih' corn, s imitaY tto thHose perforﬁéd W1th cafbofuran Havé: demon-“;””'
strated. potentlal for .exposure .£o terpufos and. for, fiontarget .

. use. So;l 1ndorporated use, however, resulted in only a few'ﬂf--
Cdead”bitds and- reptlles..’ﬁppllcation rates in this study. (Jaber

‘and Dingledine. 1985) ‘Were. -maximum: Iabel- dlrected rates ‘for: _,,;J__:ﬁ_i_
Qrtalrtles obser?ed’were RSN
equivalent to 0.07 to 0.17 per acré. ‘Reptiles {snakes and™ =~ =~
turtles) were killed at a rate of 0.07 per acre. No mammal

carcasses were found dead in the soil-incorporated test.

Jaber and Dingledine (1985) reported that an aerially
broadcast (unincorporated) field test on a maturing corn crop
~at 1.1b ai/A. resulted 1in 51gnlflcant terrestrial nontarget

‘ *mOrtal1tya‘ Blrds were- killed. at ‘arate: Of O 06! to-0. 337 per

acre; small ‘mammals (rats,‘mlce, shrews) At 0707 €0 0. 39 per .
acre; medium mammals (rabbits, woodchuck, skunks, raccoons)

at 0.02 to 0.33 per acre; reptiles at 0.07 per acre. These
rates of kill are comparable to those for carbofuran soil-
incorporated at 1 and 4 1b ai/A. No secondary poisonings were
observed with terbufos.

Aquatic Hazard

EXAMS pond model was as follows: Residues were modeled

for a total of 60 days. Peak residues dissolved in the water
column were 7.4 ppb on Day 15, immediately after the second
runoff event. Peak residues sorbed to benthic sediments were

3.7 ppb on Day 26. By Day 60, residues dissolved in the water
column declined to 0.035 ppb and residues sorbed to the benthic
sediments declined to 2.1 ppb. These residues are for parental
terbufos only: the model was not able to consider degradates,
certain of which {based on molecular structure) may be as toxic
as parental terbufos.

Residue levels of concern to EEBR, for fish and aguatic
invertebrates, are shown in the following table:

Restricted Use Fish Aquatic Invertebrates
(i 1/10-1/2 LCsp) > 0.077-0.385 ppb > 0.031-0.155 ppb
Special
Review (> 1/2 LCgp) > 0.385 ppb > 0.155 ppb
Endangered Species

1. > 1/10 LCsg > 0.077 ppb > 0.031 ppb

2. > 1/20 LCgp > 0.0385 ppb > 0.0155 ppb

-5



. : The_lowest vqlldated LC5Q and LClO values for each taxon,
'are used in thig ‘table. “riThesge: resxdues are: of: cOncern {x pre~h
'=~sent in. aguatic: hab;tat for > .96 honrs for - £ish and. > .48 hours . R
:for-dquatie.invertebrates.. . Modeled res;dues dlssolved An fhe . o TNt
,“xwater column -(after the flrst runoff) exceed the above crlterla'[j C
< for ‘endangered- spe01es contlnuously through Day 57 (Fishy bogn. ©
icrlterma) .and: Day. 60" laquatic’inveértebrates; both. ‘criterial); for i, T
s REstricted Useéy conthuous&y through:Day:.54.; (flsh) :and DAy« TB0 L A L
(aquatlc invertebrates); for Special Review, continuously through o
Day 44, except Days 33-34 (fish) and Day 49 (aguatic¢ invertebrates).
In sum, residue levels of concern are exceeded for 38 to 56 days
out of 56 days following initial pesticide runoff.

It thus appears that there is potential for a substantial

-acute. hazard for.freshyater. -and marlne/estuarlne spec1es because

the ‘effects 1evels are:'in the. Very low ppb range ,?he chronic
hazards for freshwater invertebrates are even greater than ‘the
acute hazards or the chronic hazards for fish. Daphnia were
extremely sensitive to technical terbufos, with a 2l-day chronic
(1ife cycle) exposure resulting in MATC > 30 < 76 parts per
trillion, based on growth survival and reproduction. A field
study for effects on aguatic organisms is clearly indicated in
this case (N.B. - fish kills had already been reported)}.*

Since soil-incorporated applications typically provide
less exposure than aerial broadcast applications, potentially
greater hazards are likely for aerial applications of terbufos
granules, including those for aquatic environments. Thus the
hazards for the "Special Local Need" registrations: (SLNs} of.
aerial use could be particularly high. These should also
be investigated in separate aquatic field studies. Perhaps
restrictions on the SLNs will be necessary if any SLN areas
can expose estuarine environments. (An estuarine fish ki1l was
reported to have occurred in the Chesapeake Bay Region during
an aerial broadcast application to a corn field during an avian
field study - see Dingledine 1985.}

Endangered Species Considerations

Terbufos has been identified as one of several toxic
insecticides posing risks to endangered species exposed as a
result of use of these chemicals on corn fields. The endangered

* The company has failed to provide the required aquatlc
monitoring data (see previous standard). Request for aquatic
field study is based on new acute and chronic data as well as
the reported fish kills. The aquatic field studies should be
both freshwater and marine/estuarine sites with corn as the

crop.

O



’ﬂfspecles hazards are descrlbed 1n the:- cr0p'cluster ,assessment,*'*”-

. and the - approprlate use restrlctlons are belng 1mplemented S
s through Fedéral Register notide PR NOtide 875" as ‘part of "EPA ‘s
.endandered, species . 1mplementatlon plan.:’ In that notlce, labellng

_;:Qfor TEEBuLgs did not include:listeq; blrds determlned Lo be;ln
S jeopardy from certaln crOp pesthldes, 1nclud1ng Terbufos._ Sub~ A

"L 'sequent Opdatésto EPA s Implémentatlon Plan W1ll 1nclude blrds On SRR
: the Terbufos label T : . S

When results of the aquatlc field tests requlred by thls
review are available, the crop cluster and endangered species
bulletins may require updating for terbufos' effects on endangered
aquatic species, depending on the results of these studies.
Alternatively, if monitoring data become available showing that
terbufos contamination of water bodies results from label -
. directed uses, then the endangered species crop bulletinsg (corn) |
o may also be updated to. reflect ‘the hazards td’ endangered aquatic
species prior ‘to completion of the aquatic field studies required
herein.

The following federally endangered species are identified
as being potentially exposed to terbufos as a result of their
proximity to sugarbeet fields. Since terbufos is known to kill
birds, mammals, fish (and presumably other aquatic species or
agquatic life stages of amphibian species and aquatic invertebrates)
and reptiles, its use in sugarbeets may affect the continued
existence of the following species {except plants which are
included here for informational purposes).

Having made this “may affect" determination, EPA is
required to seek a formal consultation with the Office of
Endangered Species, U.S. Fish and Wildlife Service, under
Section 7 of the Endangered Species Act. This procedure is
now necessary because there are no "cluster opinions® available
which consider sugarbeets.

"May AFFECT" Species list For Terbufos used on
Sugarbeets (Except Plants)

Mammals

Indiana Bat

Grizzly Bear
Black-Footed Ferret

N. Swift Fox

Son Joagquin Kit Fox

Salt Marsh Harvest Mouse
5. Sea Otter

Sonoran Proughorn

Morro Bay Kangarco Rat
Gray Wolfe

W



Blrds

:l;Whooplng Cra?e

" Brown .Pelican’
Callf05n1a Clapper Rali

"Tightzfosted  Clapper Rall P R e ey

Yuma Clapper Rail
California Least Tern
Kirtland's Warbler

Reptiles

. Blunt-nosed Leopard Lizard . .
“: Coachella Valley Fringe~ Load. leard
Island Night Lizard

Amphibians

Desert Slender Salamander
Santa Cruz Long-toed Salamander

Fish

Mohave Chub

Unarmored Threespine Stlcxleback
Gila Top Minnow

Greenback Cutthroat Trout

Little Kern Golden Trout

Insects

Delta Green Ground Beetle

Valley Elderberry Longhorn Beetle
El Segundo Blue Butterfly

Lange's Metalmark Butterfly

Palos Verdes Blue Butterfly
Smith's Blue Butterfly:

Kern Primrose Sphinx Moth

Plants

Arizona Hedgehog Catus

Nichol's Turk's Head Cactus

Solano Grass

Santa Rarbara Island Liveforever

San Clemente Broom

San Clemente Island Indian Paintbrush
San Clemente Island Larksput

San Clemente Island Bushmallow

G

CeBaldhEdgle O I
ALeutlansCanada Goose W;;g¢§wﬂhd-ﬂ>\-
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VJVJ4“Q{precaut10nary Label Statements

ManufactUrlng Use Productspwisu’CW?.'m¢-

ST “Thl gpéstldlde s’ remely tox1c £5" flsh and wlldllfe
Do not dlscharge effluent containing this product into lakes,’

streams, ponds, estuaries, oceans, or public waters unless this
product is specifically identified and addressed in an NPDES

permit. Do not discharge effluent containing this product into
sewer systems without previously notifying the sewage treatment
plant authority. For guidance contact your State Water Board or
m,Reglonal Offzce of the EPA.”h,}?~“. .

T F ot _;.-.._ -" e _,:__ . I

.B.‘ End Use Products

Counter 15G:

“This pesticide is extremely toxic to fish and wildlife.
Birds, mammals, and reptiles utilizing treated fields may be
kilied, Harming or killing of wildlife protected by wildlife
conservation laws such as the Migratory Bird Treaty Act or
similar statutes may result in civil penalties."

“Do not apply directly to water or wetlands (including
swamps, marshes, bags, and potholes). Runoff and drift from
treated areas may be hazardous to aguatic organisms in adjacent
aquatic sites. Do not contaminate water by cleaning of equipment
or disposal of wastes. Cover or incorporate granules that are
spilled during mixing and loading.”

Reguired Bee Precaution

(None required for granulars).

5. Classification

Terbufos is classified as a RESTRICTED USE PESTICIDE.
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A synopsis of the Ecological Effects

Compiled From EER/HED Active Ingredient Files
By:

John Bascietto, Wildlife Biologist
Ecological Effects Branch /HED/ OPP

Dec, 30, 1986



......

thghly toxic. to: the bobwhite .quail, - wzth an LDsngalue of 28 6
fmg/kg.i and an LCSO value of 143 ppm.' - B AU

EAviAn acﬁte oral tOX101ty-data 1hdlcate‘that terbufos A *%~?”'

*Av1an_repro&uctlon studleT"repoft no dverse reproductlve
effects in the bobwhite guail at dietary levels of 2 to 20 ppm,
For the mallard, no adverse reproductive effects were reported
at 2 to 20 ppm.

Freshwater invertebrate acute toxicity data indicate that
terbufos is very hlghly toxic to D. magna, LCso = 0.31_ppb and

g;ﬂthe crayﬁlsh LC50 8 O ppb

Freshwater flsh acute tox101ty data 1ndlcate that terbufos
is very highly toxic to the bluegill sunfish, ICgg values rang-
ing from 0.77 to 3.8 ppb, rainbow trout, ICg5p0 = 9.4 ppb, brown
trout, LCgg = 20 ppb, and channel catflsh IC5p = 9.6 ppb.

Freshwater invertebrate acute toxicity data indicate that'’
Counter™ 15G is very highly toxic to D. magna, LCgg = 6.2 ppb.
Freshwater fish acute toxicity data indicate that Counter™ 15G
is very highly toxic to bluegill sunfish LCgpg = 12.3 ppb, and
rainbow trout IC5p = 5 ppb.

A

e

Ecologlcal Hazard ‘Assessment

Terbufos is a soil insecticide/nematicide presently
registered in a 15% ai granular form for use on corn and
sorghum. Maximum application rates are 2.4 oz ai/lo00 feet
of row for corn and sorghum. Terbufos is applied only by
certified applicators (or those under direct supervision of
certified applicators) using ground equipment.

Corn 1s presently the major terbufos use. Terbufos is
probably the most heavily used corn insecticide in the United
States. Corn rootworm is the principal pest for which terbufos
is used. Application is at planting in sprlng and/or postemerg-
ence late spring or early summer.Planting in the corn belt 1s at
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"ﬁ‘é'ts peak aroun& the mldﬁlé of May. One to.two appllcations“aré

... _the' use of.drag chains,-tines, or other device... The minimum

'«applled toledrn: fields thit: have’ been.planted £ corn” for nmore :

than.one. season.‘ G:dh Ies_are apglled by:a_band‘or an “in= furrow
appllcatloné ‘Ipcorperatlon is’ light;r'to a;maxxmﬁhwto two -
VT indh&E S With A band appllc’atlonr granules Hre pressed fn%o‘-'"
~theseils ~Additieonal -incorporation may:.of “may:not be-made: with s

;u;frow WLdth spec}fied by theAlabel isgﬁﬂ 1nches.n The maxlmum row ;,*;é”7-
‘spacing generally Uséd with' corn 1s” 48 inches with'an average Of
35 to 39 inches.

Sorghum application is at planting or bedding and can be
banded {5-~7 inches) or knifed-in {drilled bhelow and/or to side
of seed). Only one application is permitted per vear.

P LTerpestrial erganlsms can be: exposed O terbufos dlrectly,éaﬂﬂﬁéngJ;
"Vla the granules. Aquatlc organisms may be exposed via Tunoff -

of the granules or via transport of soil or water containing

residues of terbufos or its degradates.

Since corn is by far the principal currently-registered
terbufos use, application to this crop can be used to estimate
nontarget hazard. The maximum application rate of 2.4 oz
ai/1000 feet of row is equivalent to 3.92 1lb ai/acre at the
minimum permitted row spacing (20”), 1.64 1lb ai/acre at the
maximum spacing generally used (48"), and 2.24 to 2.01 1b
ai/acre at a "typical" spacing {35 to 39").

Granule weight estimates made by R. Balcomb of EEB indicate
that there are approximately 4 million terbufos granules/1b of
formulated product. Each granule thus weighs approximately
0.1 mg. At 15% ai, each granule contains approximately 0.015
mg active lingredient. With an LDgg of 28.6 mg ai/kg {bobwhite
quail), it would take approximately 0.4 mg ai, or about 27
granules, to reach the LDgp of a small bird such as a field
sparrow or grasshopper sparrow {(0.0139 kg), if such a bird
had the same sensitivity to terbufos as the bobwhite quail.
However, in toxicity screening studies by R. Balcomb, using
the formulated product {Counter 15G)}, it was found that 10
granules were sufficient to kill all five redwinged blackbirds
given this dose. Doses of one and five granules did not kill
any of the blackbirds and a dose of 20 granules killed four of
the five blackbirds receiving this dose. Doses of one and five
granules did not kill any of the house sparrows tested and 10
granules killed two <¢f the five birds receiving this dose.

The above results suggest that an approximate LDgg for the
redwinged blackbird is likely > 5 and < 10 granules, or > 8.075
and < 0.15 mg terbufos. With a redwinged blackbird weight of
approximately 0.07 kg, the LDgg would be > 1.1 and < 2.1 mg
ai/kg body weight. Since only granules were tested, it was not



Viof. the formulatlan, oVl both._ H111 cand - Camardése {1984) testedw
“both~ technical terbufos and Counter Y565 for dcute . oral: t0x101ty
fo.the bobwhate quaila, Results 1ndlcate Lounter 15G,.1s .less.

H;:{The results do not address the spe01es SGDSLthlty questlon,
Y hoWdve¥, Y _ .

... . outdaor 81mulated fleld study in’ which” penned ring=necked
'.pheasants were-exposed: (prlncxpally dermally) ‘toso0il- treated

A

w'-.clear whether the 1ncreased tox1clty compared;to thé 28 6 mg/kg’
"itvalue for bobwhlte quall (> lBX) was due to: differences 1n

toxic thap terbufos technlcal on an. actlve 1ngred1ent ba51s.

A terrestrial field study, with limited searches, residue
analyses, and miscellaneous wildlife observations, implies
minimal acute effects on wildlife when Counter 15G is applied
te corn at ca. 1 1b ai/acre (Labisky and Anderson, 1973,
00085178; wang, 1973, 00087726; Manuel, 1973, 00085180). An

with Counter 15G at rates equivalent to 1 and 5 1b technlcal/A
indicated nondetectable tissue residues 22 days after initial
exposure. No birds died or exhibited signs of poisoning

during the 55 days of exposure or in posttreatment observation.
Two of three birds exposed to a simulated accidental large

spill died within 12 hours of initial exposure. {Labisky,

1974, 00085179; Manuel, 1973, 00085183; Labisky, 1975, FEOTEROl).

Mammalian toxicity data were reviewed for the Registration
Standard. Based on preliminary acute oral data, terbufos is up
to 17.9 times more acutely toxic to small mammals than birds.

Extensive terrestrial field testing has been required to
support registrations of Counter 15G. <Carcass search studies
in corn, similar to those performed with carbofuran, have demon-
strated potential for exposure to terbufos and for nontarget
kills, particularly through unincorporated, aerial broadcast
use. Soil-incorporated use, however, resulted in only a few
dead birds and reptiles. Application rates in this study
(Dingledine, 1985) were maximum label-directed rates for 30"
center corn (2 1b ai/A). Avian mortalities observed were
equivalent to 0.07 to 0.17 per acre. Reptiles (snakes, and
turtles) were killed at a rate of 0.07 per acre. No mammal
carcasses were found dead in the soil-incorporated test.

’”'Dlngledlne (1985) reported that an aerially broadcast
(unincorporated) field test on a maturing corn crop at 1 1b
ai/A resulted in significant terrestrial nontarget mortality.
Birds were killed at a rate of 0.06 to 0.33 per acre; small
mammals (rats, mice, shrews) at 0.07 to 0.39 per acre; medium
mammals {rabbits, woodchuck, skunks, raccoons) at 0.02 to 0.33
per acre; reptiles at 0.07 per acre. These rates of kill are
comparable to those for carbofuran soil-incorporated at 1 and
4 1b ai/A. No secondary pcisonings were observed with terbufos.
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EXANS pond.model was-as fDlJOWS, ;Re31dues ware modeled for ;

"Ta'fétal of : 60. days._ Peak residues dlssolved in, ‘the water column

,ﬁ, an Day:. 26¢-\By Bay 60, »neSLdueSWstsoived in--the water: ¢oLumn -

 ?Were 7.4 ppb on: Day’ 155 ihme dl AbE1y 4T " tHe isbeond runoff NS R
“;event. Peak res;dues ‘sorbed td” penthlc sedlments were 3% ? ppb T

declined to '0.035 ppb and residues sorbed to the benthic sedlments'
declined to 2.1 pph. These residues are for parental terbufos
only; the model was not able to consider degradates, certain

of which (based on molecular structure) may be as toxic as

parental terbufos.

- Residue levels of.concern to.EEB, for fish and; aquatic

%flh&ertebrates, dre shoWn in thew follow1ng table.f;;_,* o
Restrlcted Use Fish Aquatlé Invertebfatés
(> 1/10-1/2 LCgq) > 0.077-0.385 ppb > 0.031-0.155 ppb
RPAR {> 1/2 LCgq) > 0.385 ppm > 0.155 ppb

Endangered Species

0.021 ppb
0.0155 ppb

1. > 1/10 LCgg
2..> 1/20 LCgq

0.051 ppb

>
> 0.0385 ppb

2
2.

The lowest validated [Csqp and L[Cyg values for each taxon
are used in this table. These residues are of concern if
present in aguatic habitat for > 96 hours for fish and > 48
hours for aquatic invertebrates. Modeled residues dissolved
in the water column (after the first runoff) exceed the abhove
criteria for endangered species continuously through Day 57
{fish, both criteria) and bay 60 (aguatic invertebrates, both
criteria); for Restricted Use, continucusly through Day 54
{fish) and Day 60 {aquatic invertebrates); for RPAR, contin-
uously through Day 44, except Days 33-34 {fish) and Day 49
(aguatic invertebrates). In sum, residue levels of concern
are exceeded for 38 to 56 days out of 56 days following initial
pesticide runoff. It thus appears that there is potential for
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v-'”substantlal hazar& to aquatlc organlsms under ex1st1hg terbufos
‘Aﬁ;reglstratlons.a ‘Resulgs of ~further modellng (&ngye -Qf; other .
‘L'use patterns/rates) and/or fleld monltorlng of residues w11L
‘?_enable an 1mpr0ved hazard assessment o SR ,

e 4 " ',.._-

o Slnce soil—lncorporated«regisxratlons are.. known to provxde
‘r;substantlally less exposure:, than aerial broadcasts, at Yeast, - SRR
©o-.khe same: eanclusiens can- be drawn.for the 1ncremental exposure ‘3_;;?
Cofaerialtapplications, T1ie), moke potential” hazard i Fikely = o on
for aquatlc systems, compared with incorporated uses. Exposure
values in the model will be considerably reduced due to soil-
incorporation "at-planting”, thus eliminating substantially
agquatic hazard concerns.




