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Introductiot -

Temiks pldicard

percent pActives 10 and 15 granu\arproducts
Both products Registered

10% a.i. 31016 - 69
19% a.l. $1016 - 18

Acc #09\37 yol. 2 0 ¢ 6, 8 of 6, and 5 of 6.
Acc §09624. July 1977 Compi\ation pook of above vols.

See Other reviews:

PP #6F\829 a/23/76
1016 E 11/04/75

The re gistra t is p roposing new use: Registration of Temik
10 and 4 15% granu ular \dxcarb for use on £obacco.
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4.0 Genera‘\ conc) ysion

4.1 \\ydrolysis and remik w\d\\ hydro\yze at 80° and 100°C,

4.2 Metabo\ism (soils aerobic)'. Temik will metabo\iz i
: e
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3

4.3

4.4

4.5

4.6

rabolis®m ( crob 1) does not exnhibit micro
ocidal affecls to rganis . Tnis
tudy would © support y D se ere quire
(some terres 1al, atic, rial/2q ric [forest]
and some aquatic jmpac uses) " » methods are
not scientiﬁc 1ly s ne umerati g bacteﬁﬂ (V110
bers. plant P ghogens d/0 fecal P tion 1nd'\cators,
whic no jndic tive nsal i1 popul tion
re cceptab\e.

The ability of yeml gradd 1eachs depends
on the SO Lypes par ularty he matte
muck s01 he sulfo de deg d hed nroug 7"
soils Lype coil paren.s oxide, 37 othe
eacC ed, 1 clay tyP soil me three leac Th
sulfone olite not 1eac ithe is or
1atitized- since the 1 aching S {es S remik an
its degradates do leach, W yhat th poin is
proven not all soil cnd acte tics guch as Prs £C,
1k density and perce sands silt, clays n aged
study were not submitted (not 0 d egradates o 1each) »
c ay ¢ at in 1ie t defic encies, the
studies can be use xo Suppor rop d useS» for terves
grial app‘Hcat ons e th pare t pound and
degradate 1e (in san Lyp oi1s) caution should be
raken to the jpation of round ter b bles an
the ood web

Temik do€s v {lyz and 1 te is dependen up
oisu 1evel £ th i gemperature. The type of
soil W 11 play r ate of ¥O atility- The
gtudies re not done W der actu condiﬁons

r data f temiks these
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\ /”}ough jdea of fie dissipation, er, 0 reas of hig;\\\\\
\ / ani trer an £ agricu\tura us as were
\ evaluab hich 1 il metabolism showed extremely
iong -1ive cases. ! ¢ all characterizat1 n
of the S 1s were fven including percent sand, it
clay, organic matter, ceC, and bulk density. These
\ studies would not support any proposed uses for this com-
| poun
;g\ 4.7 Accumu\ation (Fish):
\ Temik at 3.0 pP 1ethal 1o breafs» 1a mouth basss
\ pull frogs {cket frogs Temik 15 let fish
\ p to 1 ter tred nt ne study VW 1d no support
\ any propo ed U ecause nly one exposur rem (static
\ was Us Dete inations of residues in whoie bodys
\ edible issu viscera or arcass alyzed.
\ catfish ¥ e used in he static SY s dioisotopic
| gechniquess haracteristics of er 0
! for meth do repor 4. Preap 1ica ples wer
\ found to cot in residues: the val dity of * tudy wWou
\ pe question b mik apped s to luenc he D of the
water (red stran 1aims no ffect) and pH ater after
\ day 7 was n en. Du 1o the e halitys rates 1N
\ water or 2 in water may have 0 nanged 10 show
\ accumulation
‘ 4.8 ancillary Studies®

Temik 18 metabo\ized in plants to primari1y the qufoxide
metabolite (and ynknown ). A yotal of g-10 metabolites
ere found 10 piants and 11 in the soil. pctivity was
uniformi\y spread througheut the plant. In the green-
house remik 15 soil de endent for mobi1ity and is readily
g kK su1foxide was the major

Temik after™ year the sol is 1ethal 1o insects
A large @ t activiwy is lost robably due o
o\ati\ization ing hens we ound t nitrile

sulfoxide, uifone, ime pitrile, @ 13 unknowns
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Ancillary Study:

special review - Substitute chemical program.

A1l the studies submitted are da

ta that has been previously

reviewed, except a study on hydrolysis and oxidation which

stated temik under alKali conditions

oxime, then furthersy acid to aldehyde.
carb sulfoxide and then to
ancillary data package.study.

stated to be oxidized to aldi
aldicarb sulfone. This is an
1t could be useful in some as

pects (p

1ant metabolism

studies) to give support to appropriate uses.

From 1iterature sources of in
majority of tobacco {s grown

Kentucky, and Tennessee. Most 15 ¢
soils, and requires gall-drained so
We also note that +obacco 1s not no

formation,

we found that a \
in the Carolinas, Georgia,

feel the rotational crop uptake concern
would not require a crop uptake study.
think that ground water contamination

may occur since
leach in sandy soils.

aldicarb and its degradate do

METABOLISH CHARTS

rown on sandy type \
i1 for production. !
rmally rotated. We \

is minimal and
We do, however, |
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Clucoside conjugete '

L) (TzA:)

Po—R 0 PATHUAY G osonn QUISTIONABLE PATINAY 1]

Clucaside comjugate

PoSTULATED INTEREDIATE

ot ) Compound ’ Abbreviation
) 2-Mothyl-2 {methylaulflny 1) propioualdchyde- - - Lo S E
0-(mthylc-l:banoyl»)axw (Aldicard sulfexide) T . ’
2-Hc.thy1-2-(uthyhnf!onyl)prnptmaldchydc . )
0-(wthylcubuuy1)imlu (Aldfcard sulfane) T2
'z-Ho:hyl-Z-(ac:hyhulﬂnyl)proplonﬂlduhyde ’ .
T oxime (Oximc sulfoxdide) . . 740
. Z-Plcthyl-'..‘-(nrthylnulfmyl)proplmnldchydc
oximo {Oxiac sulfone) : '1’20
L 2-Hethyl-2- (nc:hyhul(tnyl)proptonltrﬂe "N .
) 2-m:hyl-2~(u‘thyhull_lnyl)propiom-id.- : Tlh
: 2-Mothyl-2- (methylsulfinyl)propanol M . ’
2-}‘.cthy1-2—(uthyhul(onyl)ptop-lno\ TZAX
2-}(4'[1\31-2-(ncthyhulﬁnyl)ptaptmk acld TAe N
Z-thhyl-z-(ne:hyhu)lpnyl)proptonk acid TzAc

. ® Boutce: - Barlety st sle, eb.‘cl!. (1970).
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5.0
5.1
5.2

5.2.1

5.3

5.3.1

- 10 -

Recommendations

Recomne > —

We cannot concur with the proposed added use on tobacco.

The following studies were not submitted nor referenced
and are required (data gaps):

(1) Photo degradation in soil
22) Photo degradation in water
3) Aged jeaching study:
(a) since other leaching studies show temik and
its degradates to leach, ve do not need an
aged Teaching study.

d
?5}\) 2? aerobic so%%bgg% f/' )%7 5

Pegradation studies are used to determine rates of 1os

and jdentification of pesticide residues which may adversely

affect non-target organisms. pesticide and their de-
gradates may be available to non-target organisms as

residues in £ish and may contaminate the food web. Hydro-

1ysis and photo]ysis are two routes of physico—chemica\
degradation that may effect non-target organisms oOr be
available for uptake in the food web.

Microbial degradation with its biochemical transormations
may be of greater importance than phys1co-chemica1 trans-

formation. Microbes are among the most jmportant group

of organisms involved in the biochemical gransformation of
pesticides in soil and sediment. Microbe interactions may

affect the availability of pesticides to non-target or-
ganisms and accumulations jn the food web.

The following studies are not acceptables their deficien-

cies are noted.

hydrolysis. PP 3F1414 book 1, Section D. S, 1973,
found in Compilation book for Environmental Chemistry,
July, 1977.

(1) Information is needed concerning the 1ighting
< conditions in this study; since pesticides
are usually suseptable to both hydrolysis and
photolysis.

(2) The gemperature evaluated of gg° and 100°C,
are not conducive with temperatures found in the
environmental comditions of pesticide application
to the environment. '

NP
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5.3.2

5.3.3
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(3) A material balance study was not submitted. ,Both
. " degradates formed and pictures of chromatog@Rid were
not submitted.

-{4) Methodology of thg?juice ana!yiical procedure

U. C. 21149-111-SBF could not be found in the
review package.

(5) This study will have to be repeated. Accepted
protocol may be found in section 5.5(1). Theythin
juice analytical procedure UC 21149-111-SBF
methodology will have to be submitted.

Microbial Metabolism. ACC #091372 Vol. 2 of 6 Tab #13.
(1) Animal or plant pathogens and indications of
fecal pollution are unsuitable for microbiocidal

or static determination. They are not commensal
organisms found in soil. ,

1SUM ‘
(2) -ﬁsaai enumeration techniques of bacterial growth
is unacceptable. «

(3) This study will have to be repeated, acceptable
protocol can be found fn sect. 5.5 (3, 4).

Accumulation (Fish)

(1) A flow through system was not evaluated..

(2) Radioisotopic techniques not used.

(3) Catfish not used in the static system.

(4) Soil not aged properly (2-4 weeks - aerobic condi=
tions) prior to initiation of exposure in the
static system.

(5) Determinations of residue in whole body, edible
tissue, and viscera or carcass were not analyzed.

SE N ket 0 SE RS Gy Tala. v 4 e et v A e ]



5.3.4

5.3.5

5.3.6

5'3.7

-12 -

(6) Characteristihs of the water were not given.
(a) 02 content.
(b) Te&panaturé

(7) This study will have to be repeated. Acceptable
protocol may be found in section 5.5(7).

The following studies combined are an acceptable soil
metabolism (aerobic study).

(1) Acc #091372, Vol. 2 of 6, Tab #7, pg. 2
(2). Compilation Eé%data book, July 77, 1I-1.
(3) Acc #091372, Vol. 2 of 6, Tab #2, Pg. 907.

-@he following studies combined are an acceptable soil
Jeaching study.

(1) Acc #091372, vol. 2 of 6, Tab #9, pg. 4
(2) Acc # 091372, Vol. 2 of 6, Tab #15.

The following studies are scientifically acceptable,
but have deficiencies. '

Volatility

Acc # 091372, Vol. 2 of 6, Tab #9, pg. 4

(1) Not eva]uated under actual use conditions.
Acc # 091372, Vol. 2 of 6, Tab #9,

(1) Same as above.

Acc # 091372, Vol. 2 of 6, Tab #9, pg. 7

(1) Same as above.
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5.5
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In volatility studies 50% in study (1) 1s unaccounted '/
for. A claim {s made that they are “nontoxic" omimead® s+
nitrile compounds. Was this analyzed? What are normal
outdoor condi;ions used for the second study (sect.

7.6.1 - 7.6.3).

The following descriptions are examples of acceptable
protocol for efther data gaps and/or data with
deficiencies.

1. Hgdro]zsis. Pesticides may enter natural waters via
irect application, mobi1ity from treated areas,

industrial discharge, and as a result of disposal
and cleanup of containers and equipment. Hydrolysis
data are required for all pesticides. Studiesz:=
are to be conducted in darkness using radioisotopic
or other comparable detection techniques at differ-
ent pH values (acidic, neutral, and basic) at two
concentrations and two temperatures. Aliquots in
duplicate should be taken at four sampling time
intervals, with at least one observation made
after one-half of the pesticide is hydrolyzed, or
thirty days, whichever {is shorter. A material
balance (accountability at the completion of an
experiment of the pesticide introduced into a
defined system including both identified and
unidentified products), half-1ife estimate, and
identification of degradation products for the
pesticide must be provided (10% or greater).
Studies utilizing distilled water provide an upper
1imit estimate for persistence of pesticides in
the aquatic environment. Hydrolysis in natural
waters may be carried out to supplement studies
in distilled water. Concentrations should
approximate use rate and 10 X use rate.

2. Photolysis. Sunlight may destroy or chemically
alter pesticides in soil, water, and air. Photo-
degradation studies in water are required for
terrestrial, aquatic, terrestrial/aquatic, and
aquatic impact uses (except for greenhouse and
domestic outdoor uses), and uses where pesticides
are discharged into wastewater treatment systems.
Studies in soil are required for crop uses and
terrestrial/aquatic uses. Studies in vapor phase



are required as part of the assessment of reentry

zard. Condyct photodegradation studies using
radfo {sotopic or comarable detection techniques
at one concentration (approximately use rate)
under natural or simulated [greater than 280 nm
wavelength] sunlight. Such studies must provide a
material balance, half-11ife estimate, and the
identification of photoproducts, 10% or greater.
Rate studies are gonducted in distiljad or

Information on artificdal 1ight sources should
contain type of Source, intensity, wavelength,
and time of exposure,

Characteristics of water must he reported including
pH, temperatyre, and oxygen content, '

Effects of microbes on pesticides, Impact of

micraobes on pesticide transformation is measured

and nonster{le conditions during a thirty day
period. Preferred sampling intervals are 1, 3,
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* 7, 14, 20, and 30 days, but other intervals may be

appropriate. Acceptable soil sterilization methods
are heat or high energy fonizing radiation. Attempts
should be made to identify organisms responsible

for degradation. For organisms which are difficult
to identify, family names will be sufficient.
Isolates that cannot be identified to family level
must have descriptive characteristics which can be
substituted for generic classification. Altermatively,
studfes utilfzing pure or defined and characterized
mixed cultures of bacteria, algae, and/or fungi

are adequate.

Effects of pessicides on microbes. Data on effects

of pesticides on microbes are obtained from studies
of effects on microbial functions or microbial
populations. Studies of effects on microbial
functions constitute a more direct approach, and are
preferred to studies of effects on populations.

Some effacts cannot be measured directly and popu-
lation studies may be the only recourse. When the
funcgional approach is chosen, data on the effects

on nitrogen fixation, nitrification and degradation
of cellulose, starch, and protein are required for
terrestrial and aquatic uses, and for terrestrial/
aquatic uses, an additional pectin degradation

study 1s required. A leaf litter degradation study
may be substituted for the cellulose, starch,
protein, and pectin degradation studies. When the
population approach is chosen, effects on pure or
mixed culture populations of representative micro-
organisms from soil or water or obtained from culture
collections should be recorded for terrestrial/
aquatic or aquatic uses. Appropriate organisms
include free-1iving nitrogen-fixing bacteria

and blue-green algae such as Azotobacter, Clostridium,
and Nostoc, and nitrifiers such as Nitrosomonas and
Nitrobacter. For cellulose, starch, pectin, protein,
and similar degradation, include at least one each
of sofl bacteria, actinomycetes, and molds such as
Bacillus, Pseudomonas, Arthrobacter, Cellulomonas,
Cytophaga, streptomyces, Penicillium, Flavobacterium,
Trichoderma, Aspergillus, Chaetomium, and Fusarium.
Animal or plant pathogens and indicators of fecal
pollution are unsuitable.
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Anerobic soil metabolism.. This study is required

for fieid and vegetabie crop uses 1o determine

differences in rate and patteras of metabolism between
aerobic and anerobic soil conditions. Terrestrial
anaerobic soil studies should use the same soil

as used in aerobic studies. Obtain an aliquot

at the thirty day interval from the aerobic séil

- study, and establish anerobicity by either water-

logging or purging with intert gases. Prefe-red
aampling jntervals are thirty and sixty days after
anaerobicity has been established.

A field dissipation study under actual use condi-
tions is required. Analyses are continued until a
ninety percent loss of the pesticide occurs or until
patterns of formation and decline of degradation
products are established or to a maximum test
duration of eighteen months. Soil samples are

taken in increments to 2 depth of 12 inches from
sites in four agricultural use areas. Sampling
times include preapplication, day of application, and
shortly postapp]ication. Succeeding samples are
dep?ndent upon degradation and metabolism character-
istics.

Identification of residues compr1sing more than ten
percent of initial application or 0.01 ppm is needed
to construct detiine curves of residues in soil.

Characterization of soils must be reported inctuding
texture (percent sand, silt, and clay), percent
organic mateer, pH, cation exchange capacity, and
bulk density.

Fish residue accumulation data using radioisotopic
or comparable technique are required. Two exposure
systems are required: flow through (with constant
concentration of aqueous solution of pesticide)

and static (with ambient concentration of residues).



Sunfish are preferred in flow-through system and
catfish required in the static system. For the
static system treat water overlayering a sandy
loam soil at the proposed application rate and
allow system to nage" for 2 to 4 weeks prior to
jnitiation of fish exposure.

Exposure duration is 30 days with suggested sampling
times at 0, 1, 3 7, 10, 14, 22, and 30 days of
exposure; while fish and water samples are taken on
0, 1, 3, 7, 10, and 14 days of withdrawal of
exposure. Obtain soil and water samples prior to
fish exposure intervals. Determine the amount
and identity of the residue in water, soil, vihole
- body fish, edible tissue, and viscera or carcass
at each sample interval.

|
|
|
|

pH, temperature, and oxygen content.

5.6 We defer to Environmental Safety the s cance. of
residues 1n ater. )

<

<:"~\\\ Characteristics of water must be reported including

1. The use of Temik in Tobacco fields may result in
residues in ground water.

A) Temik (parent), Temik sulfane and Temik
sulfoxide will 1each in sandy sgils.

1. Sandy loam

: a. At 16 days after treatment (4 1bs
| c-Temik 1A or?’#4 ppm ai/h) resulted in
3.93% of total applied in eluted
water (water that passed through a
5" goil column). Of this at 16 days
"02% was parent (.0032 ppm), .92%
e T. sulfoxide (.146 ppm), 0% T. sulfane,
T and .16% other (.025 ppm).

§ 2) Sand
a. At 23 days after tmeatment (rib C Temik

total applied in eluted water (water
that passed through a 5" soil column).
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Of this at 23 days 31.47% (1.03 ppm)
was parent, .26% (0.08 ppm) was to
sulfoxide, 0% sulfane, and .04%
(.0013 ppm) others.

3. T. sulfene at 35 days in sandy loam was
detected in trace levels.

B) Temik is stable in pH values of 5.0, TemiK
and Temik sulfane and sulfoxide will degrade
in pHe@ of 6, 7, and 8 at 80°C and 100°C
will t's less than 24 hours. We have no
data on more ambient aquatic environmental
temperatures. We do not have enough data
to estimate to these temperatures
(although we suspect much longer). We do not
have a material balance of degrddate formed
from either parent or t-sulfane 3:3, sulfoxide.

C) Temik i8 pond water at 30 ppm (introduced
into the water by the registrant) was conducted
on bream, large mouth bass, bull frogs, and
cricket frogs (static system) and no accumu-
lation (bio) could be made at 3.0 ppm because
1t was lethal to those species for up to 10
days of treatment (1.6 ppm left). We defer
the significance of Temik in pond water also.

He defer to Toxicology Branch regarding the significance
of volatile products.

1) Laboratory studies show Temik to vo]atil;ze depending
on soil type (sandy types), temperature, and moisture
level from 2:10% to 2250%. Another laboratory
study showed that volatiles were identified as
Temik sulfoxide, Temik sulfane, and unknown #3.

He defer to Toxicology Branch as to the need for reentry
data requirements. If Toxicology Branch determines

that reentry data are needed, then Registration Division
will require the following:
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A) Soil metabolism.
B) Soil dissipation.
C) Dislodgable residues.
D) Volatility.
E) Photedegradation (vapor phase).
PM Note: We know that other uses are penéing for Aldicarb (Fi2ld/

veg. crops/for one) and other data gapsadxist for these
uses (anacrobic soil metabolism and rotational crop data).

O W2e/75
A T it 274

Ronald E. Ney, -Jr.

Robert F. Carsel .

Environmental Chemistry Section
Efficdécy and Ecological Effects Branch



