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DATE DIV. RECEIVED 1019/77
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DATE OF SUBMISSION

DATE SUBMISSION ACCEPTED  1/19/77 © 3CID-2B-YES

. TYPE PRODUCT(S): I, D)(B) F, N, R, S

PRODUCT MGR. NO.  24-Jacoby

PRODUCT NAME(S)  pual 6E Herbicide

COVPANY NAME CIBA-Geigy Corporation

SUBMISSION PURPOSE For use on _soybeans

CHEMICAL & FORMULATION  Metolachlor
(2-chloro-N-(2-ethy1-6-methylphenyl-N-(2-methoxy~1-methyethyl) acetamide)(Dual)
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Introduction
& Metolachlor, CEA24705 _ AR

. o K OE S
fercent Jative:

68.5% 2-chloro-N-(2-ethyl-6-methylphenyl-H-(2-methoxy-1-methylethyl)
acetamide

6 1bs. at/qal.

tor use on soybeans alone and 1n tank mix with Sencor/Lexone or
orox.

See previous reviews:

100-EUP-54 2/7/77
561553 2100 EUP) 2/4/76

£61553 (100-EUP-38) * 2/4/76
SF1606 6/24/75
56-1533 (100-EXP-X) 9/11/74
661708 . 1/8/76
100L 16 10/29/76
100-L16 11/3/76

Directions for Use

Dual 6F may be tank mixed with Sencor 50WP, Lexone, or Lorox for
preemergence weed contyol ifn soybeans.

Jithin a rate range given for a specific soil category in rate
tables, use the low rate on sofl relatively coarse-textured or
low in organic matter; use the high rate on soil relatively
fine-textured or high in organic matter.

Dry weathar after aéﬁlication may reduce effectiveness. Cultivate
if weeds develop.

Do not graze or feed treated soybean hay or forage.

Dual 6E 1s an emulsififable concentrate to be mixed with water
or liquid fertilizer and applied as a spray.

To determine compatibility of product in liquid fertilizer, mix
a small amount and let stand 5 minutes. If it remains mixed or
can be remixed readily, the mixture can be used.
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2.7 Anfr cified amount of Dual 6F or tank mixtures in a minimus of
15 gals. of spray mixture per acre with ground equipment or 5 gais/acre
by aircraft.

2.8 Calculate the amount of herbicide heeded for band treatment by the
formula: ‘
band width in inches X broadcast rate = amount needed per acre
new width in inches per acre of field

2.9 Dual 6E Applied Alone

2.9.1
Preplant Incorporated: Apply to soil and {ncorporate 2-3 inches before
planting.

2.9.2

Preemergence. Apply to prepared seedbed during planting (behind
planter) or after planting, but before weeds and soybeans emerge.

2.9.3
Table 1: Dual 6F Aleneé

_Broadcast rate per scre

- Less than 3% ’ 3¥ organic matter
Soil Texture . _organic matter _ .. or greater
COARSE : _
Sand, loamy sand, 2 - 22/3 pts. 2 2/3 pts.
sandy loam (1 172 - 2 bs. a.i.) (2 1bs. a.1.)
MEDIUM:
Leam, silt loam, 22/3 -31/3 pts. 232 33-£2:1£3 pts.
silt (2 - 21/2 1bs. a.i.) (2 -21/2 1bs. a.i.)
FINE:
S{ity clay loanm,
sandy clay loam, 2 2/3 - 31/3 pts. 31/3 - 4 pts.
silty clay, (2 -21/2 1bs. a.1.) (2 1/2 - 3 1bs. af)
sandy clay,
clay loam,

clay
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2.10  “Tank Mixture of Dual 6E Plus Sencor 504P or Lexone

2.10.1 Apply the tank mix at planting (behind planter) or after
planting but before weeds and soybeans emerge., Refer to
Sencor 50 WP or Lexone labels for planting details and
soybean variety restrictions.

2.10.2
Table 2: Dual 6E + Sencor 504P or Lexone
Broadcast rates ner acre
2.5 to less than 3% 3% organic matter
organic matter or greater
Sancor 50WP Sancor 50WP
“or or

Soil texture* Dual €E Lexone Dual 6EF Lexone
COARSE :
Loamy sand
{(over 2% 1 2/3 ots. 1/2 b, 2 pts. 3/4 1b.
organic matter),
Sandy loam {1 1/4 1bs. ai) (Y 1/2 1bs. af)
AEDIUH: , .
Loam, 2 nts. 374 1b. 2 2/3 pts. 1 1b.
S11t loanm,
silt {1 1/2 1bs. at) (2 1bs..ai)
FINE:
Silty clay loan,
Sandy clay loam, 2 2/3 pts. 1 1b. 2 2/3-3 1/3 ots. 1 1b.
Siity clay, ‘
‘Sandy clay,
Clay loam (2 1bs. af) (z2-2 1/2 1bs. af)
Llay
Hississippl
JeYta only 22/3p0ts. 1 1/2 tbs., 2 2/3-3 1/3 pts. Y 1/2 1bs.

ty clay,
Clay (2 los. ai) {2-2 1/2 1bs. al)

*Uo not use on any sand, or loamy sand with less than 2% orqanic matter,
or on muck.
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2. 10.3: 7o aot use the tank mix on sofl with less than 0.5% organic

matter or on alkaline soil with a pH over 7.4,

2.10.4 If heavy rain occurs soon after application, crop injury may
result.

2.1 Tank Hixture of Dual §F Plus Lorox.

2.1 Apply the tank mix at planting (behind planter) or after
planting but before weeds and soybeans emerge. Refer to the
Lorox label for planting details. '

2.11.2

Table 3: Dual £E + Lorox

Broadcast rates per acre

3.5 to less than 3%

3% organic matter

organic matter or greater
Soil texture* OJual BE Lorox Dual 6E Lorox
COARSE :
Sandy loam, 1 2/3 pts. 1 1b, 2 pts. 1-1 1/2 1bs.
Loamy sand®* {1 1/4 1bs. ai) (T 172 1bs. af)
#EDIUM:
Loam, 2 nts. 1-1 1/2 1bs. 2 2/3 ots. 1 1/2-2 1bs.
Silt loam, -
Silt {1 1/2 1bs. ai) ( 2 1bs. af)
FINE:
S{ity clay loam,
Sandy clay loam, 2 2/3 pts. 2 1bs. 2 2/3-31/3 pts. 2 1/2-3 1bs.

Silty clay,
Sandy clay,
Clay loam,
Clay

{2 1bs. at)

(2-2 1/2 1bs. af)

*Do not use on sand, qravelly soils, or exposed subsoils,

**)o not use on loamy sand, except in the northeastern L.S. on Toarmy sand

with over 14 organic matter.
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2.11;3';5330 not use on soil with less than 0.5% orcanic matter.

2.12

3.1.1

3']'2

Storage and Disposal

Do not contaminate water, food, or feed by storage or disposal.
Open dumping 1s prohibited. Dispose of pesticide, spray mixture,
or rinsate in a landfill approved for pesticides or bury in a
safe place away from water supplias. Triple rinsa container
and ;$?yc1e, recondition, bury, or dispose of it in an approved
landfill.

Ypep out of water bodies. Do not apoly where runoff i3 likely
to occur. Do not contaminate water by cleaning of equipment or
disposal of wastes. Do not apply when weather conditions favor
drift from areas treated.

Do not use or store near heat or open flame,

fotational Crops

If replanting is necessary, soybeans or corn may be replanted
irmediately. Do not make a second broadcast application of
Dual 6E. If the original application was banded and the
second crop 1s replanted in the untreated row middles, a
sacond band treatment may be applied.

Small grains may be.planted in the fall following treatment
and any crop say be nlanted the following spring.

discussion of Jata

The following are not considered germane by environmental
chemistry:

Ion - exchange Characterization of ietabolites of Radioactive
Pasticides,

Report Mumber AG-156, Acc. # 794335, Environmental Jata -
Volume 1, subnitted 3/26/75 (PP# 3F1606).

Analysis of Hater in Sofls and Column Absorbants Using the
Aquatest II Electronic Karl-Fischer Titration System,

Reoort Mumber AG-192, Acc. 2 294335, Environmental Data -
volume T, subritted 3/26/75 (PP# 5F1606).
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3.l 3'“f” !1§hasic Extraction of Radioactive Hetabolites from Treated

3.1.4

-3.1.5

3.1.

(<33

3.1.7

3.1.8

3.1.9

3.1.19

B8iological Haterial,

Report # AG-214, Acc. # 194385, Environmental Data - Yol.
submitted 3/26/75 (PP# SF1606).

Measurement of Total Organic ’46 {n Soils by Combustion,

Report § AG-213, Acc. # 994335, Environmental Data - Vol. I,
submitted 3/25/75 (PP# 5F1606),

Extraction of CGA-10332 Residues from Soil,

Report # 219, Acc. # 194335, Environmental Data - Yol.
submitted 3/26/75 (pr# 5F1a06)

8lending of Sofls and Homogenization of 31ological Materials |
for Radiocassay and Extraction,

Report § AG-223, Acc. # 194385, Environmental Data - Vol. 1
submitted 3/26/75 (PP# S5F1606).

Extraction of CGA-12832 Rasidues from Soil,

Raport # AG-254," Acc. # 234335, Environmental Data - Vol. I,
submitted 3/26/75 (PP# 5F1606).

Extraction of Triazine Residuas from Soil,

Report # AG-255, Acc. # 134335, Fnvironmental Data - Yol. I,
submitted 3/26/75 (PP# SF1606).

Statistical 'ethods in the Measurement of Radinactivity,

Report # AG-250, Acc. # 194335, Environmenta] pata - Vol. I,
submitted o/2b/75 {PP# SF1606).

Gas Chromatographic Jetermination of Residues of CGA-24705
detabolites in Corn as CGA-37913,

Report # AG-265, Acc. # 394335, Environmental Data - Vol.
submittad 3/26/?5 (PP# 5F1608).
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3.1.02

3.1.13

3.1.14

3.1.15

3.1.10

3.1.17
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Extraction of Humic Acid agg Fulvic Actd Fractions from Sof1
Containing Nonextractable '“C Residues.

Report # AG-268, Acc. # 094385, Environmental Data - Vol. I,
submitted 3/26/75 (PP# 5F1606).

3

Analytical ¥ethod for the Determination of Residues of CGA-24735
Corn Matabolites as C3A-37913 and CGA-49751 by Acid Hydrolysis,

Report # AG-277, Acc. # 034335, Environmental Data - Vol. 1,
submitted 3/25/75 (PP# 5F1696).

CGA-24705 - Gas Chromatograshic Residue Dsterminatfon in Plaat
Haterial, Srains and Soil,

Report # REM 12/73, Ciba-Gaiqgy, Basle, Switzerland,
Acc. f 194375, Environmental Data - Vol. II, submitted
3/26/75 (PP# SF1696).

Gas Chromatographic Residue Jetermination of CGA-24705 in
Soil,

Report # AG-333, Acec. # 095763, Vol. 1 of 25, PP# 7F1513,
EPA Reg. # 1023-533, submitted 1/13/77.

A Gas Chromatogéaphic ilethod for the .2terminatfon of Sencor

and Motabolites in Soil, J. S. Thomton,

Report No. 40483, Acc. # 035763, Vol. 1 of 25, submitted 1/13/77.
Determination of 3-(p-chlorophenyl)-1,1-dimethylurea fn Soils

and Plant Tissue, H. E. Rlefidner, H. #, Baker, {ichael Levitsky,
and W. K, Lowen, Report %leidner, et al, :

Acc. £ 335763, Vol. 1 of 25, PP# 7F1913, EPA Rag. #190-533,
submitted 1/13/77.

Juration of Biological Activity of CGA-24705, 7. D, Taylor,
Ciba-Geigy, 3iological Activity tab,

Acc. # 2394375, Environmental Data - VYol, 11, PP# 5F1606,
submitted 3/27/75.

The study discusses crop injury due to residues.

p
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CGA-24705 - Hydrolysis of CGA-24705 Under Laboratory Conditioas,

Report # SPR 2/74, Ciba-Gaigy, Basle, Switzerland.
Acc. # 094376, Environmental Data - Vol. II of 5F1606,
submitted 3/27/75, previously reviewed 3/5/75,

(PP# 5G-1553).

Hydrolysis at pH 1, 5, 7, 3, and 13 at 100 pom concentration
in brown glass flasks was carried out for 28 days in aqueous
solution at 30, 50, and 70° C to determine rate. Hexane
?itracts were analyzed by GLC. Hydrolysis products of
C-ring-labeled CGA-24705 were analyzed in a separate
study after incubating the compound in 0.1MHC1 or 0.1 NHaoH.
Haterial balance for this study was 24-39%. Hexane extracts
were analyzed by thin layer chromatography, autoradiography,
gas 1iquid chromatography, and mass spectroscopy. Results
are as follows:

1. At 20°C halflives were grsater than 200 dayé at
oH 5, 7, and 9, and 97 days at pH 13,

2. At 50°C halfiife ranged from 79 days (pH 5) to 138
days {pH 9); at 70°C halflifz ranged from 10 days
(pH 5) to 17 days (pH 9).
. 3. Hydrolysis with C.1 N MaOH at 33°C resulted in 73%
’ parent and 9% CGA-40172 at 5 days and S1% parent and
37% CGA-40172 at 23 days. ’
4., Hydrolysis in 0.1 # HCL at 70°C results in 70%
parent and 191 CGA-49191 at 5 days and 27% parent
and 57¢ C3A-42913 at 23 days.

5. Acid hydrolysis yfelded C5A-41633 which was rapidly
converted to CGA-49919,

CGA-42172:
ti=(2 ' -mathoxy-1'-methyl-ethyl)-2-ethyl-6-methyl-hydroxyacetaniliide
CGA-41533:

ii-{2" -hydroxy-1'-methyl-athyl)-2-athyl-6-methyl-chloroacetanilide
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R 919:
4-(2'-nathyl-6'-ethy1-pheny1)-3~nethy1-nnrpho11none-5
Conclusions: ’

At 20°C, half€life at pH 5, 7, and @ 1s over 200 days. This
indicates stability under normal environmental conditions.
Hydrolysis occurs faster at higher temperatures or at pH 13,

The hydrolysis study is scientifically acceptable because it
indfcated stability under normal environmental conditions but
the following deficiencias are noted:

Y. The study must be conducted in the dark unless the chemical
does not photodegrade. It does photodegrade in this case,
The rate study was done in dark glass flasks, which satisfies
the darkness requirement. It is not specified whether the
study undertaken to {dentify hydrolysis products was done
in darkness. Darkness {s required so that photodegradation
does not interfere with the hydrolysis study.

2. Oistilled water must be used to crohibit/limit other type
degradations The type of water used was not specified.

Note: For chamdcals which are not stable, the following would
also ba deficiencles:

1. Two concantrations should be studied unless the
pesticide {s stable as 1t is in this case. {(In
the. submitted study, a concentration of 130 ppm
was used to determine rate and a lowar concentration
was used to identify products.) Two concentrations
are needed to support the assumption that first
order kinetics describe the hydrolysis reaction,
If the pesticide is stable at one concentratfon,
it can be assumed stable at another concentration.

2. A radioisotope should be used to determine halflife
unless other methods indicate stability, as they do
in this case.
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31.3.1 Photolysis of CGA-24705 in Aqueous Solutfons Under Natural and -
Artificial Sunlight Conditions,

Report # GAAC-74041, Acc. # 094385, Environmental Data - Vol. T
of 5F1606, Photodearadation in Water, submitted 3/26/75,
previously reviewed 3/5/75 (PP# 55-1553),

An aqueous solution (265 ppm) 17C-ring labeled CGA-24705 was
axposed in quartz bottles as follows:

Photolysis in Aqueous So?ution

Exposure (days) % Photolysis

Artificial sunlight

o
~ [

1

4 25
9 33
15 69

Hatural sunlight (days)®
3 0

14 4

35

s

*One day of exposure 1s equivalent to about 375 Langley units.
Percent balance was S0%. Residues were analyzed by liquid
scintillation counting, thin layer chromatoqranhy, gas
chromatography, gas chromatoqraphy-mass spectrometry.

Conclusions:

1. Artificial sunlight resulted in 53¢ photolysis after 15
days, wnile natural sunlight resulted in 8% at 33 days.
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3.

" “85.5¢ and 93.5% of recovered radfoactivity were parent

" An additional 23% of

-1 -

)

compound after 15 days artificial and 30 days natural
sunlight respectively.

%xéer 15 days exposure to artificial sunlight, 70.8% of
was extracted by chloroform and 23.0% remained in
water (compared to 95.8Y and 0.2% respectively for
control).

Protolysis under artificial suniight produced_5 chloroform

axtractable shotoproducts, containing 13% of l4g activity.

Of these, CGA-13636, ?22-49919 and CGA-40172 were {dentified,
activity was in the form of water

axtractable product{s).

There was no degradation or loss of 1‘6 in the cdntrol.

C3A-47919:

4-(2-methyl-G-ethylphenyl})-5-methylmorpholin

CGA-40172:

ﬂ-(z-hydroxyacetyl)-ﬁ-(l-methoxyproa-?-y!)-2-ethy1-S-ﬂethyIaniline

C5A-13656:

{-chloroacetyl-2-ethyl-6-methylaniline

T:he photodegradation study in water is acceptdble with
jeficiencies. The following deficiencies are noted:

1.

2.

Jisti1led or defonized water must be used to prohibit/limit
other type degradations. Type of water was not specified.

The pH, tsmperature, and oxygen content of the water should
be reported as these factors influence rate and/or photo-
products.

Identity of some degradation products was not determined.
Identity of each degradat{gn product which accounts for
more than 17% of applied !*C is neaded to determine
potential for untake by nontargat organisms.
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3.3.2

3.3.3

*%fnll 9ﬁbr the artificial light source, the type of source,

-12 - D

intensity, percent transmission, and wavelength are not
reported. These are needed to assure that natural
sunlight is simulated and to define results.

Report GAAC-74041 refers to AG-208, in which artificial
and natural sunlight conditions are described, but
study A5-203 {s not submitted or referenced with this
submrission. .

Photolysfs of CGA-24705 1in Aqueous Solution - Additional
Information,

Report # GAAC-75021, Acc. # 094335, Invironmental Data - Vol. I
of PP# 5F1506, Photodegradation in Water, submitted 3/26/75,
previously reviewed 6/24/75 (PP# SF1606).

The following {s excerpted from review of 6/24/75:

Report GAAC-75021 was a follow-up of a study where the
parent was exposed to 1ight in aqueous solution (See
review of 561553 on 3/5/75 for idatails), In this study
42% of tne original was parent after exposure, 23% were
unknowns in the aqueous phase and 17% were organic phase.
unknowns found at the origin. This study attempts to
separate the components in the last two categories using
chloroform: methanol (9:1), Identification of different
zones involved use of diazonium fluoroborate or chromotropic
acid sprays. Saven zones were observed but none of the
components were fdentified. Some zones had more than one
compound. .

Conclusions:

This supplementary report does not identify unknowns found in
Renort # GAAC-74041.

Photolysis of CSA-24705 on Soil Slides Under Natural and
Artificial Sunlight Conditions,

Report # SAAC-74102, Acc. # 7194385, Environmental Data - Vol. I
of PP# 5F1636, Photodegradation in Soil, submitted 3/26/75,
previously reviewed 6/24/75 (5F1606).
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"“fQ;wszidcs'of sterfle soil with |C-ring labeled CEA-24705 (4.8 tbs.licrc)
fr;lgiygg;d in quartz bottles as follows (excerpted from review
2]

PHOTOLYSIS OF CGA-24705 ON SOIL SLIDES

C3A-24795, 12 % Photolysis
Exposure Conditions Covered Exposed

Artificial sunlight exposure (Material Salance 93% after 163 hrs.)

Hours
0 (infitial) 130 100 i}
2 109 93 7
6 160 35 15
24 97 76 . 21
43 130 60 40
144 30 33 42
168 _ 32 30 52

Hatural sunlight (days)b (Haterial Balance 87.3% after 8 days.)

0 (inftial) .. 130 190 9
1 35 32 0
2 96 a3 8
3 32 69 n
6 1) 43 2
3 | 39 30 50
14 ‘ 35 n 74

3 gased on C3A-24705 content of the initfal slides. Samples analyzed by 6LC. -

b dne-day exposure is equivalent to about 375 langley units.

Both exposures show a halflife for CGA-24775 of abtout 7-8 days.
Initial degradation was much quicker under artificial than natural
Tight situations. Four degradation products were revealed by TLC
but only one, N-propen [? propan] -1-0l-2-yl-H-chloroacetyl-2-
methyl-6-ethylaniiine, a demethylated parent, was {deantified.

It accounted for about 5% of the artificial and 4% of t?s
sunlight products. Parent was ?3 -33%2 of the remaining

residues. Aduch of the loss of '*C was attridbutad to volatiliza-
tion. HNone of the chloroform extractable photoproducts comprised



- 14 -

th;n 10% of applied 14C. Residues were analyzed by i
],gnr chronatogrlphy and gas liquid chromatography. ﬁonextracttb!c
was 347 under artificial sunlight and 39% under natural sunlight.

Soil ch:racteristics:‘

17.6% sand, 61.2% sflt, 21.2% clay
pH 6.9

Percent organic matter: 2.9

Cation exchange capacity (HEQ): 19.1
Texture: Silt loam

Conclusion:
Half-11fe for CGA-24735 in sofl s 7-8 days.

The study of photodegradation on soil {s acceptable with the
following deficiencies: \

1. Bulk density of the sofl is not reported. Bulk density is
needed because sofl characteristics may affect degradation.

2. For artificial 1ight sources, the type of source, wavelength,
intensity, and percent transmission were not reported. These
are needed to assure that natural sunlignt is simulatcd and
to define results,

3. Dearadates comorising more than 107 of inftial application
should be identified 1f present and if it is possible to
extract ;nd analyze them by any analytical wmethod.

Anaerobic Soil Metabolism

Abbreviated Anaerobic Metabolism of 14C-C5A-24705 in Si1t Loam
Sof1 'Inder Greenhouse Tonditions,

Bio/dynamics, Inc., Report £ 73013-3, Acc, # 294376, Environmental
Data -~ Vol. II, submitted 3/27/75, PP¥ SF1606, previously
reviewed 3/5/75 (PP# 551553).

Tne following is excerpted from the review of 3/5/75:
Ring labelled CGA-24705 was added to Hastings silt loam

at 4 1b ai/A. It was incubated 30 days azerobically.
Subsamples were incubated an additional 60 Jays aerobically
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System
Aerobic
Aerobic
Anaerobic
Aerobic

Anaerobic

- 15 - A

£ " and anaercbically (under nitrogen). Sofl was extracted with

methancl-water and this was re-extracted with water or chloro-
forw. Extr?its were counted by 1iquid scintillation counting.
Total sofl ‘“C was determined by combustion.

Soil Characteristics

0.M. 2.9¢
Sand 19.2%
Silt 61.2%
Clay 19.6%
oH 5.7

C.E.C. 20.6 meq/139 q.

% of 146 Activity Found

(d:;:e:¥:lr Polar Hon-polar

treatment) extractable extractable Bound
32 g 53. 40
50 13 46 40
63" N 49 39
99 7 39 54
30 6 42 53

0.3% or less of the 1% was recovered as volatile ¢ or 14CO.;.

F <

Conclusions:

Yo significant differences in distribution of ]4C activity
were found between aerobic and anaerobic conditions.

Rate of degradation is slower in anaerobic sofl.

The anaerobic sofl metabolism study is acceptable with the
following deficiencies:

1.

Bulk densfty of the soil is not reported. Bulk density is
needed because soi] characteristics may affect degradation.
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resemble environmental conditioas but was not reported.

3. Degradates comprising more than 10% of initial application
should be identified 1f present and 1f 1t s possible to

"extract and analyze them by any analytical method. Identity

of degradates allows assessment of potential for uptake by
nontarget ordanisms.

4, Materfal balance 1s not given. Material balance 1s needed
to determine recoverability and aid in the {dentification
process.

Effect of Microbes on Pesticides

Soil Degradation Study of CIBA-GEIGY '*

C-CGA-2479S,

ABC, Inc. Report, Acc. # 094376, Environmental Data - Vol. Il
of PP# S5F1606, submitted 3/27/75, previously reviewed 6/24/75
(PP# SF1606).

Soil characteristics:

pH 6.9

Organic Hatter .- 1.5%

Cation Exchange Capacity 2.5 meq/100g
Sand A 82.8%

Silt 13.6%

Clay 3.6%

Field Capacity 6.58%
Texture ' Loamy Sand

Soil was sterilized by autoclaving.

" Temperature of the sofl should be between 18 and 30° C to
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_ZCamparison of Degradation of CGA-24735 in Sterile and
. -‘Ronsterile Soils
Day
Sampled Sterile Nonsterile
Mean ( g) Mean ( g9)
Extracted TLC* Combusted Extracted TLC Combusted
0 190 125 176 186 184 183
Z 188 183 177 190 180 180
4 188 185 183 184 -188 178
3 195 201 195 154 188 139
16 181 180 194 170 179 187
32 164 150 195 163 151 183
64 181 170 182 174 159 177

* Fxtracted parent verified by TLC and corrected for 100% TLC recovery.

Conclusions:

Ho significant degradation occurred in 60 days under sterile
or nonsterile conditions.

The study of effact of microbes on pesticides is scientifically
acceptable but has the following deficiency:

Bulk density of the soil is not reported. Bulk density
is needed since metabolism may vary in different sofls. .

3.60 Effect of Pesticide on Microbes

Effect of CGA-24705 on Microbial Populations in Two Soils,

D. Houseworth, Univ. of Missouri, Report # 2, Acc, ¢ 094376,51~*""“ﬁd“\
Data - Vol. II, PP# S5F1676, submitted 3/27/75, previously

reviewed 3/5/75 (PP# 5G-1553).

The following is excerpted from report of 3/5/75:

Louisfiana cormerce loam and Indiana loam soils were
treatgd with 50 and 250 ppm CGA-24795 and incubated

at 28°C for 56 days. At intervals, 1g soil was removed,
mixed well with 99 1 sterile water, and after serfal
41lutions the solution was plated on Martins media
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" {fung1), Thorntons medfa (bacteria), and glycerol
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asparaginate agar (actinomycetes). Parallel sterile
control soils were used and plate counts were made.

Conclusions:

On tha basis of plate counts, there was no apparent
ki1l1ing or reduction in numbers of funci, bacteria,
or actinomycetes.

Changes In specfes compoﬁition, or non-lethal (bacterfostatic)
effects were not investigated.

The study s scientifically acceptable but has the following
deficiencies: :

1.

Soil characteristics of percent sand, silt, and clay, percent
organic matter, pH, catfon exchange capacity, and bulk density
are not given. Sofl characteristics are needed since they
may affect results,

Linnaean names for fungt and bacteria used are not given,.

2.
Organisms should include those tnat are representative of
sofl populations.

Leaching ’

Report on Parent Leaching Studies for CGA-24705, 0. Houseworth,
Univ. of dissouri, Report # 1, Acc. # 994376, Environmental
Data - Yol. II, PP# SF1506, submitted 3/27/15, previously
reviewed 3/5/75 (PP# 5G-1553),

The following is excernted from the reviaw of 3/5/75:

1.9 mg of ]‘C-CGA-247JS was added to 12" columns containing
5 soil types. Columns subjected to 20" rain at a maximum
rate of 1 inch/hour. Sofl from each inch and leachate
were counted by 1iquid scintillation counting.
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R Soi1 Analysis
Organic
Soil Source matter pHw Clay
Muck New York 77.0 5.1 6.0
S11t loam Ind{iana 3.9 5.7 11.6
Sandy 1oam Texas 2.6 8.0 | 13.6
Loan Louisiana 0.7 6.1 7.6
Sand Florida . 1.6 7.0 3.6
Distribution of ¢ tn columns
Sandy
Inches  loam Sand Loam Siit loam Muck
0-3 4.7 26.4 19.7 100
3-6 10.5 16.1 13.4 0
5.9 16.8  18.2  15.5 o
9-12 31.% 13 37.3 2
Leachate 36.4 1 20.9 4.9 0.2
36.42, 20.3%, and 4.0% of 17C found was found in leachate
for sandy loam, sand, and loam soils respectively.
120% of '%¢ was retained in 3-3° layer on muck 5511.
18-37% of ‘4c rad leached to 3-12" in sandy loam, sand,
and loam sofls. 2.4% leached to 9-12" in silt loam.
Conclusion:

The compound leaches considerably in sandy soils.

It leaches

less in silt loam and does not leach below 3 inches in wuck.
The lower the percent organic matter, the greater the leaching.
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i The liiching study is scientifically acceptable with the
! following deficiencies:
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1. Bulk density of the soils is not given. Leaching may
vary in different soils so bulk density {s needed to
define results.

2. A leaching study of aged pesticide is not included. An
aged study will deternine whether degradates leach, In
the aged study, one of the soils used in the fast leaching
study should be aged for 30 days under aerobic conditions
and eluted with 1/2 acre-inch water per day for 45 days.

3.  Position of the 19C label 1s not gqiven. It is preferred
that the ring be labelad so that recoverability of residues
can be Jatermined.

4, Haterial balan?s is not prov{ ed, MHaterial balance, the
parcentage of '4C recovered/'“C applied, fndicates whether
=a0st residues are recovered., It {s not clear wh?iher
percentages rep?rted are percentages of apnlied '“C or
percentages of 14C found,

Fiald Soil Study

See discussion in Section 5.6 and Section 3.9.3.

The Uptake and Distribution of @-'*C-CGA-24735 in Field Grown
Corn, Report # GAAC-74022, Acc. # N34335, Favironmental Nata -
Vol. 1, PP# 5F1626, submitted 3/2€/75, praviously reviewed
375775 (PP# 56-1553),

2ing labeled CGA-24705 was applied at the rate of 2 Ibs/acre
to a field plot in which corn was grown.

Soil characteristics:

Saoil Type 3osket Si1t Loam
pH 5.0
CeC 9.6
% Organfc Hatter 2.9
% Sand 23.70
¢ Silt 52.0
% Clay 12.0

Liquid scintillation counting was usei.
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;‘zggjht fb!lou1ng is excerpted from the review of 3/5/75:

Concentratfon of '*C in Field Sofl
PP

Interval 1 Day 4 ¥Weeks 3 Weeks 12 Neeks 16 Weeks

0-3% 1.79 .73 3.75 0.56 0.7
36 3.04 5,14 o1 9.26 n.10
5-9° — 0.01 0.03 o.N 0.08

4 Distribution of Radioactivity in Soil

Balance (MeQH extraction) 4 Maeks 8 Heeks 16 Weeks

Organic 41.2 34.7 */d
H,0/HeOH 19.2 13.3 d
Non-extracted 31.5 45.3 30.5
TLC Data ’

CGA-24735 35.9

Unknown Extracted 23.1

Balance (CH3Cﬂ Extraction

drganic 45.5 1.3 d
Polar 17.8 14.7 d
Hon-extracted 31.5 41.3 74.5

*/ d - too low for reliable gquantitation
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" ~—Total M¢ in 0-9" sofl decreased from 1.33 ppm inftially
to .47 ppm at 16 weeks.

Non-extractable, by methanol, sofl riaidues were 31.5% of

C present at 4 weeks and R0,5% of '“C present at 16 weeks
for methanol. Values ranged from 31.5 to 74.5 at 4 and 16
weeks for acetonitrile. :

At 16 weeks there was only a trace of residue that was aither
mathanol or acetonitrile extractable in soil.

Leaching resulted in 3.31 ppm in the 3-6" at 3 weeks and
.11 opm in 5-9" layer at 12 weeks.

Conclusions:
1. Haif-1ife of total 145 in so0i] was about 8 weeks,

2. Increasingly larger percentages of the 14
sofl at a given time was bound with time,

C present in

3. The amount of MC that leached increased with time.

The study is not acceptable as a field sofl study for the
following reasons, but supports aerouic study:

1. B8ulk density of the soil 13 not given. Dissipation may
- vary in sofls with different soil cnaracteristics, so
bulk dgnsity is needed to define results.

2. Residues are not identiffed as shown by MeOH and CHsCH
axtractions and by TLC. Identity is needed to assSess
potential for uptake by nontarget organisms.

3. Patterns of formatfon and decline of degradation products
are not established but are needed to assess potential
for uptake by nontarget organfsms.

4. Soil was not sampled to & depth of 12 inches as requirad
for field and vegetable crops. Sofl was sampled to a
deptn of & or 3 fnches. Soil should be sampled to a
depth of 12 inches to recover leached residues.

5. Sampling times should include day of application to aid
in determination of decline curves.
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. ;3; “ precipitation to each sampling is not reported. Precipftii1cn‘
is needed since the chemical leaches.

3.8.2 The Degradatfon of CGA-24705 in a Field Soil, Report # GAAC-75022,
Acc. # 094378, Environmental Data - Vol. II, PP# 5F1606, sub-
mitted 3/27/75, previcusly reviewed 3/5/75 (PP# 5G-1553).

Soil Type Bosket Silt Loam
pH 5.6

CeC 2.5

¢ Organic Matter 2.3

% Sand 25.0

% Silt 62.9

% Clay 12.9

% field plot was treated with 2 1bs./acre of ring labeled
46.C3A-24705. Analysis methods were as follows:

1. Extraction with methanol, partition with chloroform and
water, and 1iquid scintillation counting of extracts
and residue,

2. Liquid scintillation counting of total ]dt in soil.

3.  Extraction of hunic and fulvic scid from soil with NadDH
and 11quid scintfllation counting of extracts.

The following is excerptel from the review of 5/24/75:

~ The rata of loss of total 1”9 activity was such that a
nalf-11fa was about 14 weeks and only 779 was degraded
after one year. Vary little change occurred hetween
15 weeks and one year. ‘lon-extractables {increased
from 32 to 84% of the total present between 4 and 15
weeks and remined constant thereafter. !Undegraded
CGA-24725 was not detected at 16 weeks or after. It
was 35% of the total at 4 weeks. A lecrease in toial
activity and in extractables was observed throughout
the test. It was concluded that the non-extractables
fraction was a reservoir which permitted an equilibrium
to exist between bound and nonbound materials. Any loss
that occurred after 30 weeks {n the 3 layer was presuaed
Jue to leaching.
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Contlusions:
It does not appear as if the degradation of parent under field
conditions is well defined. Radioactive products persist for a
long time. Though it is claimed that parent is not found after
}6 weeks, data to support this 1s not supplied. Analysis of total
4C residues shows very 1ittle loss from 16 weeks on. Leaching
may be the primary mode of loss. A buildup after several years
application is possible. Half-11fe of total 14C 1s about 14 weeks.
Only 70% was degraded after 1 year since loss after 16 weeks was
small. The field soil study 1s not acceptable for the following
reasons, but supports the aergbic study:
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1. Residues are not fdentified. Identity is needed to assess
potential for uptake by nontarget organisms.

2. decline curve of parent 15 not well defined. Also, patterns
of formation and decline of degradation products are not
established., These are needed to assess potential for
uotake by nontarget organfisas.

3. Sotl must be sampled to a depth of 12 inches but was only
samnled to a depth of 3 Inches. Soil should be sampled to
a deptn of 12 inches to recover leached residues.

4, Bulk densit} of the sofl is not afven. Dissipation may
vary in soils with different soil characteristics, so
bulk density 1s needed to define results.

5. Precipitation to each sampling {s not reported. Precipi- -
tation s needed since the chemical leaches.

3.8.3 Residue Report: Sofl - fouglas, I11inois, Report AG-A-3133,
First Raport, Acc. # 394375, Fnvironmental Data - Vol. II,
PP# 5F1606, submitted 3/27/75, previously reviewed 3/5/75
{PP# 56-1553).

Soil characteristics:

S{ity clay loam

% organic matter 5
cation exchange capacity 36
oH 5.
% clay 35
% siit 57
% sand 7
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o /290 EC formulation of CGA-24705 was applied. Corn was grewn,
7% T"Caq] samples were analyzed by methanol extractions, partition
in hexane, clean-up on alumina column, and gas chromatography

with Dohrmann microcoulometric detection (chloride node?.

Application Interval PPN Residue
(1b. af/A) (Days) 9-6% §-12"
2 0 1,92 --
61 0.99 <0.0%
15 2.10 «<9.05
4 o 0.2 --
- 61 3.12 <0.95
151 0.08 <92.05
Rainfall:
0 days -
81 9.09 i{nches
151 4.75 inches
Conclusions:

Half-11fe of extractable chlorinated residues in silty clay
loam is less than 60 days. Residues of less than 0,05 ppm
were found in the 6-12" soil layer. Honchlorinated degradates
cannot be fdentified by the analytical method used but this
does not prove they are not extractable. The field soil study
is not acceptabla because of the following deficiencies:

1. Residues are not identified. [dentity is needed to assess
potential for uptake by nontarget organisims.

2. More sampling times are needed to beiter define half-life
and decline curves. Patterns of formation and decline
of degradation products are also needed to assess potential
for uptake by nontarget organisms,

3. 3ulk density of the soil {s not given. nNissipation may
vary in sofls with different soil characteristics, so
bulk density {s needed to define results.
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¥ Ratidue Report: Sotl - Douglas, I11inois, Report 4 AG-A-3133,
" "Second Report, Acc. # 094376, Environmental Data - Yol. II,
PP# SF1606, submitted 3/27/75, previously reviewed 3/5/75
(pP# 56-1553).

250 EC formulation of CGA-24705 was applisd., Corn was grown.
Soil was analyzed for €1 compounds by gas chromatography.
Rainfall and soil characteristics ars the same as in the
First Report (Section 3.8.3). ‘

Application Interval PPM Residue
(15. ai/A) ~ (Days) 0-6* §-12"
‘ (Rep. 1) (Rep. 2)
2 0 92.15 —— ———
51 0.3 <1.93 - «0,93
151 0.03 <0.03 <0.93
4 : J 0.58 3.96 =
61 0.05 2.04 <2.03
151 0.05 0,08 <G.93
Conclusions:

Half-11fe of chlorinated axtractable residues in silty clay loam
is less than 60-days. Less than 0.03 ppm residues were found
in the 6-12" layer of soil.

The field soil study is not acceptable because of the following
deficiencies:

1. Residues are not identiffed. Identity is needed to assess
sotential for uptake by nontarget organisas.

2. More sampling times are needed to better define half-l1ife
and decline curves., Patterns of formation and decline of
degradation products are also needed to assess potential
for uptake by nontarget organisms.

3. Bulk density of the soil {s not given. DJissipation may
vary in soils with different soil characteristics, so
bulk density {s needed to define results.
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1.8.87 FMestdon Report: Sofl - Fresno, California, Repart 4 AG-A-3108," |
% Ace, # 094376, Environmental Data - Vol, II, PP# SF1606, sub- - '
© mitted 3/27/75, previously reviewed 3/5/75 (PP# 56-1553).

Soil characteristics:

Sandy loam

% organic matter 0.8
cation exchange capacity 3.8
pH 5.4
1 clay 6.4
T silt : 13.4
% sand , 75.2

250 €C formulation of CBA-24705 was applied., Corn was grown.
Sofl samples were analyzed by gas chromatography. Method used
{s AG 265, HCY hydrolysis 37913 (nonchlorinated compound )
determined by EC-nitrogen detection system. Chlorinated 49751
would not be detacted.

Application Interval PPM Residue
{1b. ai/A) {Days) 0-6" 6-12"
2 9 0.88 ———
129 2,12 2.98
4 J 2.4 —
129 3.13 0.15

Rainfall: one.

Irrigation: Jata not available,

Conclusions:

Extractable residues of 3.09-0.15 pom ware found in the
6-12% layer of sandy loam soil after 129 days. Tnese
residues appear to be the nonchlorinated residues.

The field soil study is nrot acceptable becayse of the
following deficiencies:

1. Residues are not identififed. Identity {s needed to
assess potential for uptake by nontarget organisas.
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“:43.. Wore sampling times are needed to define half-life and  *

decline curves. Patterns of formatfon and decline of
degradation products are also needed to assess potential
for uptake by nontarget organisms.

3. Bulk density of the sofl is not given. Oissipation may
vary in sofls with different soil characteristics, so
bulk density is needed to define results.

4, Asount of irrigation should be reported since the

chemfcal leaches.

Residue Report: Saoil - York, Mebraska, Report # AG-A-2969 I-1I11,

First Report, Accessfon # 094376, Environmental Data - Vol. II,
PP# S5F1606, submitted 3/27/75, previously reviewed 3/5/75

(PP# 58-1553).
Soil characteristics:

Silt loam

% organic matter

cation exchange capacity
pH

% clay

¥ silt

¥ sand

250 EC formulation of CGBA-24705 was applied. Crops were growm,
Soil samples were analyzed by methanol extraction, hexane
partition, clean-up on alumina columm and gas chromatography
with Dohrmann microcoulometric detection (C1 detector system),
Hethod REX 12/73 1is used for {1 Jdetection of soil residues.

Application Interval
(1b. ai/A) (Days)

2 9
64
107
162

197
162

PPY Residue
N-6" 5-12"
0.83 ——-
3.4 2.15
3.27 9.19
2.17 <3,05
2.0 ———
1.09 0.16
3.37 0.97
5,33 0.95
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27X satatall: e
' 64 days 1.85 tnches
107 . 3.39
162 14.52
Conclusions:

In Nebraska silt loam, 0.15 ppm resfdues had leached to the
6-12" layer after 64 days. Half-l1ife of chlorinated extractable
residues is more than 64 days. Monchlorinated residues will not
be fdentified and may not be extracted.

The field soil study is not acceptable because of the following
deficiencies:

1. Residues are not identified. Identity {s needed to assess
potential for uptake by nontarget organisms.

2. ‘ore sampling times are needed to better define half-l1ife
and decline curves, Patterns of formation and decline of
degradation products are also needed to assess potential
for uptake by nontarget organisms,

3. Bulk density of the soil is not given. Dissipation may
vary in sgils with different soil characteristics, so
bulk density 1s needed to define results.

3.8.7 Residue Report: Soifl - Livingston, New York, Report # AG-A-2973,
Acc. § 094376, Environmental Data - Vol. II, PP# 5F1606, sub-
mitted 3/27/75, previously reviewed 3/5/75 (PP# 5G-1553).

250 EC formmulation of C5A-24795 was appliad. Crops werse grown,

So11 samples were analyzed by gas chromatography. Method AG 265 was
ysed to determine nitrogen containing molecules. It {s unliikely
that ghlorinated one would be extracted and identified by this
method.

Soil characteristics:

¢ organic matter 1.8
cation exchange capacity 6.5
pH 5.3
% clay 6.9
¥ silt 26.0
¥ sand 63.0
sandy loam
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‘ Interval PPY Residue
1b. ai/A) (Days) 0-6" 6-12*
60 0.12 <0.03
m 0.32 <0.03
3 9 1.07 -
g0 0,15 <1,33
m : 0.99 <2.03
Rafnfall:
2 days -
60 12.83 inches
m 6.03
Conclusions:

Half-11fe of nonchlorinated extractable residues {s less than
60 days in sandy loam soil. Less than 0.05 ppm residue was
found in the 6-12" layer of soil. .

The field soil study is not acceptable because of the following
deficiencies: .-

1.

2'

3.

Residues are not identified. Idientity is needed to assess
notentfal for uptake by nontarget organisms.

vore sampling times are needed to better define half-1ife
and dacline curves. Patterns of formation and decline of
degradation products are also needed to assess potential
for uptake by nontarget orqanisms.

3ulk density of the sofl {s not given. Dissipation may
vary in soils with different soil characteristics, so
bulk density is needed to define results.

Residue Report: Sofl - York, Mebraska, Report # AG-A-2969 I-1V,
Second Report, Acc. ¥ 094376, Environsental Data - Yol. II,

PP# 5F1606, submitted 3/27/75, previously reviewed 3/5775

(PP# 55-1553).
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::Ji'eharacteristics:

Silt loam

% sand 19.6
Z silt 56.8
2 clay 23.6
% organic matter 1.{

6'

cation exchange capacity 14.8

252 £C formulation of CS5A-24705 was applied. Crops wers grown.
Soil samples were analyzed by gas chromatography. Method AG 265
for nitrogen containing compounds. Chlorinated compounds may
be lost by this method.

Applfication Interval PPY Residues
(1b. at/Rr) (Cays) N-6" 6-12°
(Rep. 1) (Rep. 2)  (Rep. 1) (Rep. 2)
2 Y 0.23 0.42 --- ———
64 9.3 0.15 0.04 0.03
197 0.12 - <2.93 ——
162 0.09 .= <0.03 ——
347 2.18 ce- <0.03 -——
4 0 1.7 1.2 ——- ———
64 1.2 2,47 0.99 .33
107 0.13 e <1.03 -
162 9.21 ——- <0.03 -
347 0,32 -— 3.04 ———
Conclusions:

Half-11fe in silt Yoam field soll for nonchlorinated compounds
is more than 64 days. Less than 0.95 pom nonchlorinated
extractable residues ware found in the 6-12“ layer after

64 days at 2 1b./A. Az 4 1b./A, corresponding residues were
3.33 or 3.39 pom.

The field soil study {s not acceptable because of the following
deficiencies:

1. Residues are not {dentified. Ildentity is needed to assess
potential for uptake by nontarget organisms.
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2. Jore sampling times are needed to better define half-i{fe
and decline curves. Patterns of formation and deciine of
degradation products are also needed to assess potential.
for uptake by nontarget organisams.

3. Bulk denstty of the soil is not given. Dissipation may
vary in soils with different soil characteristics, so bulk
density 1s needed to define results. '

4. Precipitation to each sampling is not given. Precipitation
{s needed since the chemical lsaches.

Residue Report: Soil - Washington, Mississippi, Report # AG-A-2923
1-¥, Second Report, Acc. # 094376, Environmental Data - Vol, II,
PP# SF1606, submitted 3/27/75, previously reviewed 3/5/75

(PP# 5G-1553).

Soil characteristics:

% sand 48.4
1 siit 37.2
% clay 14.4
¥ organic matter 1.4
Loaa

cation exchange capacity 3.9
nH 5.1

259 EC formulation of CGA-24705 were applied. Crops were grown.
Residues were analyzed by gas chromatography (Method AG 265).

Application =~ Interval PP Resfidue

(1b. ai/r) (Days) First Analysis Second Analysis
0-6" g-12"  0-6"  §-12°

2 Q 1.0 -———— 9.33 conw

50 2.13 <1,05 2.18 .95

126 <0,05 <,.0% 2.03 <0,33

353 .06 <3,04 2.04 <0.04

4 0 1.2 ———- 2.4 ———

60 .48 <1.35 3.56 3.05

126 0.32 <9.25 0.28 0.04

383 0.97 <3,04 J.398 ~—m-
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cnnclﬁsions:
Half-1ife of nonchlorinated extractable residues in loam field

soil was less than 60 days. Less than 0.05 ppm residue was
found in the 6-12" layer of soil.
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The field soil study 1s not acceptable because of the following
deficiencles:

1. Residues are not identified. Identity is needed to assess
potential for uptake by nontarget organfisms.

2. More sampling times are neaded to better define half-l1{fe
and decline curves. Patterns of formation and decline of
jegradation products are also needed to assess potential
for uptake by nontarget organisms.

3. Bulk density of the soil 1s not given, Dissipation may vary
in soils with different soil characteristics, so bulk density
{s needed to define results.

4. Precipitation to each sampling is not given. Precipitation
is needed since the chemical leaches.

" Resfidue Report: Soil - Washington, “‘ississippi, Report # AG-A-2929

I-1¥, First Report, Acc. # 294375, Environmental Data - Yol. II,
pPP# oFlﬁJﬁ submitted 3/27/75, previoasly reviewed 3/5/75
(rpé 56-1553).

Soil cnaracteristics:

Loam

¥ organic matter 1.4
cation exchange capacity 3.9
oY £.1
¥ clay 14.4
% silt 37.2
% sand 45.4

253 EC formulation of CGA-24735 was applied. Crops were grown,



7 Application Interval PPH residue

(1b ai/A) (Jays) ~ 0-6" 6-12"
2 ) .92 -ee-
‘ 60 9.11 1/M0
126 8D D

363 ND ND

4 0 21 -—-
60 0.23 W

126 9.14 WD
363 ND ND

1/ XD = Mo data.

Rainfall:
60 days 3.86 {inches
126 © 19.40
383 . 62,21

Soil samples were analyzad by methanol extraction, hexane
partition, clean-up on alumina column and gas chromatography
with Dohrmann microcoulometric detection. Method REM 12/73
to determine chlorinated residues.

Conclusions:

Half-11fe of extractable chlorinated residues was less than
60 days. Less than 0.05 ppm residue was found in the 6-127
layer of soil.

The field sofl study is not acceptable because of the fo\!ou1ng
deficfencies:

1. Residues are not identified. Identity is needed to assess
potential for uptake by nontarget organisms.

2. Hore sampling times are needed to better define half-life
and decline curves, Patterns of formation and decline of
degradation products are also needed to assess potential
for uptake by nontarget organisms.

3. Bulk density of the soil is not given. Dissipation may
vary in soils with different sofl characteristics, so bulk
density is needed to define results.
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gizﬁiaation and Tank Mixes o

S:; di;cussion of analysis of degradates in sections 3.9.3
and 5.6,

Metolachlor Plus Metribuzin Tank Mi{x Soil Dissipation,
L. 5. 8allantine, Report ¥o. ABR-76092, Acc. £ 095763,
v?}. ;7of 25, PP# 7F1913, EPA Reg. # 100-583, submitted
1/13/77.

A sumsary (with tables) of sections 3.9.1.1 through 3.9.1.5
is presented,

Residue Report, Report No. AG-A-3707 I-V, Acc. # 095763,
Vol. 1 of 25, PP# 7F1913, EPA Reg. # 100-583, submitted
1/13/717.

CGA-24705 (Dual GE) and metribuzin (Sencor 504) were applied
{n a tank mix to siit loam soil in Nebraska.

Soil characteristics:

% sand 21.0
% silt 57.9
£ clay .- 211
pH 5.2
cation exchange capacity 11.8
¢ organic matter 2.

Application was preemergence broadcast to soybeans. Method
AG 303 or modified REM 12/73 6C-C1 detection system.



domlation  Application  Interval  CGA-24705  Cusulative
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ﬁ?fi‘A 0-6" Depth Date (Days) Residue Rainfall
{ppm) {inches)
2.5  Dual 6F 6/13/75 0 2.7 ——-
§0 3.45 7.37
119 1.29 8.94
242 0.37 14.19
366 0.07 25.02
- 2.5 Dual oF +
+0.7 Sencor 50d 6/13/75 ) 2.8
60 0.23.
119 0.22
242 0.32
366 19.08
~ Conclusions: 4

Half-11fe for extractable chlorinated CGA-24735 residues applied
alone and in a mixture with Sencor 50W was less than 60 days in
silt loam. D!ssipation rates were similar.

The tank mix study fn silt loam sofl {s not acceptable for the
following reasons:

1. Only parent CGA-24705 was analyzed. See discussion in
section 3.9.3.

2. Bulk density of the soil is not given. Dissipation may
vary in sofls with different soil characteristics, so
bulk densfty {s needed to define results.

3. “ore sampling times are preferred to better define half-life,
Ealf-11fe {s needed to assess potential for uptake by non-
target organisms.
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3.9.1.2- % Residue Report, Report No. AGA 3722 I-1V, Acc. # 095763, .

S 4¥7}./17of 25, PP# 7F1913, EPA Reg. # 100-583, submitted
3/77.

CGA-24705 (Dual 6E) and metribuzin (Sencor 50M) were applied
in a tank mfix to clay loam soil in I1linofs.

Soil characteristics:

% sand 20.4
g silt 50.4
¥ clay 29.2
¥ organic matter 5.5
pH . 6.5
catfion exchange capacity 21.6

Application was preemergence broadcast to soybeans.

Lbs. Formulation  Application  Interval  CGA-24705  Cwmwlative

ai/A 0-6" Depth Nate(s) (Days) Residue Rainfall
(ppe) (inches)
2.5 Dual 6EC 5/6/75 0 1.8 ———-
62 0.60 12.50
123 3.33 13.2%0
291 2.18 35.50
2.5  Dual &8EC - '
+3.75 + Sencor 534  §/5/75 o - 1.1
Y. .Nn
123 2.27
291 0.27
Conclusfions:

Half-1ife of extractable chlorinated CGA-24705 residues when
applied alone was less than 62 days. Half-1ife of extractable
chlorinated restdues when applied with Sencor 50W was more
than 62 days. 0Oissipation rates were simflar,
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- ?:Thivtink mix study in clay loam soil is not acceptable for tﬁtii
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following reasons:

1. Only parent CGA-24705 was analyzed. See discussion in
section 3.3.3.

2. Bulk densfity of the soil is not given. ODissipation may
vary in sofls with different sofl characteristics, so
bulk density is needed to defina results.

3. More sampling times are preferred to better define
half-11fe. Half-11fe is needed to assess potentfal
for untake by nontarget organisms.

Res{due Report, Report No. AG-A 4149, Acc. # D95763, Vol. 1 of 25,

3.9.1.3
PP# 7F1913, EPA Reg. # 100-5233, submitted 1/13/77.
This 1s a continuation of sampling of Report AG-A 3707,
Acc. # 095763,
Lbs. Formulation Application Sample Interval CGA-24705 Cumulative
at/A Date(s) Date(s) (Days) Residue Rainfall
0-6" Depth {ppm) (inches)
2.5  Dual 6F 6/6/75 5/7/76 135 o.M 37.50
2.5+ Dual 5E +
0.75 Sencor 50 6/6/75 S/1/75 335 2.1
Conclusions:
See Report AGA 3737, Acc. # 095763 as AG-A 4140 1{s a continuation
of sampling.
3.2.1.4 Chemagro Agricultural Division - Mobay Chemical Corporation Soil

Persistence Study HW-HR-439-75, Report No. Chemagro #50842,
Acc. # 0357533, Yol. 1 of 25, PP# JF1913, FPA Reg. # 100-533,
submitted 1/13/77.

Jual 6 EC and Sencor 50 WP were apnlied as a tank mix to clay
loam s0i1 in I1linois.



' ’?’ _ Sencor 1 Sampling  Gross
Appln Date Oz Active/Acre’ Days Final Appln Depth Res{due
Per Appln To Sampling (inches)  (ppm) Sencor DADK
6/06/75 12 2 0-6 0.25 0,22  ND°
12 62 0-6 0.20  0.08  0.08
" 123 9-6 2.1 0.22 2.36
" 2N N-& 3.08 2.02 0.95
9 , 335 -5 2.05 2.0 3.73
! Plus 40 oz. active/acre/application Dual,
2 None detected.
3 Calculated on a dry wefght basis.
Sencor 50 WP was applied to the same clay loam sofl.
Sampling Gross
Appin Date 0z Active/Acre Days Final Appln Depth Residue
Per Anplin- - To Sampling (inches) Sencor DAJX (ppm)
8/6/75 12 2 0-6 J3.14 . ND 0.16
6/6/75 12 62 J-6 a.95 0.26 0.13
" W 123 9-6 0.03  9.06 9.10
“ 291 -8 2.0 .08 3.37
" 335 3-5 g.0N 5,94 9.35
Soil characteristics:
nH 6.5
Texture: Clay loam
¥ sand 20.4
7 si1t 53.4
¥ clay 29.2
% orcanic matter 5.5
catfion exchange capacity 1.6 (MEa/1320)
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“»ﬁiclusions:

Resfdues of Sencor and DADK of 0.25 ppm at day O decreased to
0.11 on the 123rd day when Sencor was applied fn a tank mix
with Dual 6 EC. Residues of Sencor and DADK when Sencor was
applied alone were similar.

The tank mix study is not acceptable for the following reasons:

1. Sencor and JADK in a tank mix were analyzed but resfdues
of £GA-24795 were not analyzed. See discussion in
Section 3.3.3. :

2, Bulk density of tna sofl is not given. Dissipation may
vary in soils with different sofl characteristics, so bulk
density is needed to define results.

3. More sampling times are preferred to better define half-l{fe.
Half-11fe is needed to assess notential for uptake by non-
target organisms.

Chemagro Agricultural Dfvision - Mobay Chemical Corporation
Soil Persistance Study 4-HR-8-75, Report %o, Chemagro #50843,
Acc. # 795753, Val. 1 of 25, PP¥ 7F13913, EPA Reg. £ 100-533,
submitted 1/13/77.

Dual 6 EC and Sencor 50 WP were applied in a tank mix to silt
loam 5011 in Nebraska.

Soil characteristics:

pH §.2
% sand 21.9
Y silt 57.9
% clay 211
¥ organic matter 2.4
cation exchange capacity 11.3 mEq/100g
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B R i Sampling  Equivalent Gross  Gross’
Appln 0z Actfve/Acre’ Days Final Appin Depth Sencor Valuye Res{due
Date Per Appln To Sampling {inches) SENCOR DADK  (ppm)
6M13/75 12 0 0-6 0.97 w19
8/13/75 12 60 g ) 2.03 D.05% 2.29

" " 119 3-6 0.01 0.97 0.99
242 | 0-6 0.54 0.97 0.13
" " 366 3-€ ND 0.4 2.95
L Plus 40 oz. active/acre/apolication Jual,
2 Calculated on a dry weight basis.
3 None detected.
Sencor 50 WP was applied alone to the same silt loam soil.
Sampling Equivalent Gross Sross
Applin Oz Active/Acre Days Final Appln  DNenth Sencor Value Residue
Date Per Appln .+ To Sampling (inches) SEMCOR DADK {ppm)
8/13/75 12 9 3-6 0.77 N0 0.93
6/13/75 12 60 -6 3.04 2.06 0.12
- oo 19 3-6 2.03 2.07 0.10
| " 242 9-6 n.03 5.08  7.14
= . 156 9-6 4 0.2 0.3
Conclusion: |

Half-life of Sencor residue (narent and DADK) when applied individually
and in a tank mix was less than 60 days. Aciounts of resfiduas were

similar when applied in a tank nmix and alone,

The tank mix study is not acceptable because of the following
deficiencies:
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- -7¥. Residues of CGA-24705 are not analyzed, See discussion inkﬁ
Saction 3.3.3,

2. Bulk density of the sofl 1s not given. Dissipation may viny
in soils with different soil characteristics, so bulk density
1s needed to define results.

3. ‘dore sampling times are preferred to better define half-1ife,
Half-1ife is needed to assess potential for uptake by non-
target organisas. :

31.9.2 Hetolachlor Plus Linuron Tank Mix Soil Dissipation, L. G. Ballantine,
Report No. ABR-76373, Acc. # 095763, Vol. 1 of 25, PP# 7F1913, EPA
Reg. # 100-533, submitted 1/13/77.
A summary (with tables of sections 3.2.2.1 through 3.9.2.3) is present.

3.9.2.1 Residue Report, Report %o. A5-A-3706 I-V, Acc. # 795763, Vol. 1 of 25,
PP# 7F1913, EPA Reg. # 100-533, submitted 1/13/77.

A tank mix of Dual &E and Lorox 50d (Linuron) was applied to silt
lcam sofl, preemercence broadcast to soybeans.

Soil characteristics:

+
-

% sand 21.9
% silt 57.9
% clay 21.1
cation exchange capacity 11.2
oH _ £.2
% organic matter 2.4
Interval Rainfall
{(days) {incnes*)
0 {6/13/75) ————
50 7.37
119 3.94
242 14.19

366 25.%2
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vf?hn tank mix study is not acceptable for the following reasons:

1. Only parent CGA-24705 was analyzed, See discussion in
section 3.9.3.

2. Bulk densfty of the soil {s not given. Dissipation may vary
in soils with 4ifferent soi] characteristics, so bulk density
{s needed to define results.

3. Hore sampling times are preferred to better define half-1ife,
Half-11fe 1s needed to assess potentia! for uptake by non-
target organisms.

3.9.2.2 Residue Report, Report No. AG-A 3713 I-IV, Acc. # 095763, Vol. 1
of 25, PP§ 7F1913, EPA Req. # 120-533, submitted 1/13/77.

A tank mix of NDual OF and Lorox 5% (Linuron) was applied to
clay loam soil, preemergence broadcast to soybeans.

Residue - ppm (0D-5° depth)

Lbs. a.{. Appin Interval
per qallon Formulation Date (days) £5A-24705 Linuron®¥
2.5 Oual &t 516775 4] 1.2 ———
.t 52 2.96 e
123 2.23 ————
29 3.19 ———
1.5 Lorox 50d = 6/5/75 3] em— 1.2
62 T eem— 3.92
123 cm—- 0.4
291 - N
2.5 + Dual 6E +
1.5 Lorox 5% 6/6/75 by 1.2 .71 0.76*
62 0.59 3.87
123 3.36 29.77
29 9.15 3.73

* The sample was reanalyzed.
** Rasidues convertivle to 3,4-dichloroaniline,



=
o

*f
VB

EH

3.9.2.3

. - 45 -

Sotl characteristics: )
Clay loam
8.5
organfc matter 5.5%
cation exchange capacity 21.&
Rainfall:
Interval (days) Rafnfall (inches)
0 —————
52 14.73
123 22.20
291 35.59
Conclusions:

Half-11fe of extractable chlorinated CGA-24735 residues when
applied alone in clay loam sofl was between 62 and 123 days.
Half-1ife of extractable chlorinated CGA-24705 resf{dues when
apolied in a tank mix with Lorox 504 was less than 62 days.
Half-1{fe of Linuron residues convertible to 3,4-dichloroaniline
when Linuron is applied alone cannot Le determined from data
given since values decrease and increase again. Linuron residues
when applied in 2 tank mix did not 4decrease over a period of

291 days.

The tank mix study is not acceptable for the following reasons:

1. Soil characteristics of bulk density and percent sand,
silt, and clay are not given, These are needed since
dissipation may vary in soils with different soil
characteristics.

2. Only parent CGA-24705 was analyzed. See discussion in
section 3.9.3.

3. More sampling times are prefarred to better define
half-1ifae, Half-11fe 1s needed to assess potential
for uptake by nontarget organisms.

Residue Revort, Report Mo. AG-A Ho, 4139 I, II, Acc. § 085743,
Vol. Y of 25, PP# 7F1313, FPA Reg. % 139-533, subnmitted 1/13/77.

A tank mix of Dual SE and Lorox 50W was applied to clay loam
soil, preemercence breadcast to soybeans.
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Resfdue - ppm (0-6" depth)

Lbs. Appin. Interval
Active/A Forrulation Date (days) CGA-24705 Linuron®
2.5 Dual 6fF 6/6/75 335 5.13 ————
1.5 Lorox SON  6/6/75 335 — 0,30 D.32%%
338 ———— 3.50
2.5+ Dual S5E + ,
1.5 Lorox 574 £/6/75 335 .16 0,63 0,04
333 - 0.61

* Residues which are hydrolyzable to 3,4-dichloroaniline.

** Samples were reanalyzed.

3.3.3

Rainfall:
Interval (Jays) 7ainfall (inches)
335 ‘ 37.50
333 17.4)
Conclusion:

This study Is a continuation of sampling becun 1n Report 2AG-A
3719 1-1V, Refer to conclusfons in that renort.

Discussion of Analysis of %earadates of Jual in Tank “ixes

Studfes 3.3.1.1 and 3.9.1.2 compared dearaiation of parent Dual
when applied alone and in tank mix with Sencor. Studies 3.9.1.3,
3.9.1.4, and 3.9.1.5 compared degradation of Sencor and NADK when
Sencor was apnlied alone and 1n tank mix with Dual.

Studies 3.3.2.1 through 3.9.2.3 compare decradation of parent
Nual and Lorox residues convertible to 3,4-dichloroaniline when
Jual and Lorox are apnlied alone and in a tank mix.
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“Studies in Sections 3.9.1 and 3.9.2, when considered as a growp, -

would be acceptable with deficiencies provided that Dual degradates

cannot be analyzed by any analytical method, 1f degradates can be

analyzed, the tank mix studies would have to be done again in

order to analyze DJual degradates. Identity and amounts of

degradates are needed to assess potential for uptake by non-

target orcanisms. An analytical method which might be used to

resolve this problem {s described in the recommendations

(section 5.8).

3.19 Rotational Crop Study
See section 3.10.10 for conclusions of section 3.10 as a whola.

3.10.1  The Uptake of P-'7C-CGA-24795 and Its Aged Sofl Dagradation
Products in Rotation whaeat, Report # SAAC-74271, Accession
4 794385, Eavironmental Data -~ Yol. 1, PP# SF1606, submitted
3/26/75, previously reviewed 6/23/75 (PP# SF160%),

Winter wheat was grown in the graenho?ig tn soil whicn had been
treated with 2 1bs/acre ring labeled -CGA-24705 six months
defore and in which corn had been grown. Treatment to sampling
interval was 39 weeks.

- Soil characteristics:

pH 5.7

CEC 3.4

% organic 3.5

: % sand 23.9
~i % silt 56.4
| 7 clay 14.3

Liquid scintillation counting was used.
Conclusfons:

At maturity, straw cont,lned 0,60 pom and wheat grain contained
3.93 pom equivalent to '9C-CGA-24735.

The greenhouse study 1s acceptable and shows residues in
rotatfonal crop. When resfdues are found, a field study
must be provided to determine {f residues would occur under
actual use conditions. Sufficfent field soil studies are
provided in Sections 3.13.3 through 3.13.9.
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following deficiencies are noted. (These deficiencles are pot

1. Sandy loam soil is preferred soil for a lab or greenhouse
study. Si1t loam soil was used in the study.

2. A root crop, small grain, and leafy vegetable crop are to
be studied. The study submitted was on wheat. (The field
study should include each of these three categories since
residues may be found 1n some crop categories but not others.)

3. Dosage or rate applied in this study was 2 1b ai. The
registrant now proposes 3 1b ai/A. We cannot determine
the amount of residue that would be present in rotational
crops {f the higher rate 1s usad.

The Uptake of B-19C-CGA-24705 and Its Agad Sofl Degradation
Products in Rotatfon Oats, Report § GAAC-74085, Accession # 094385,
Environmental Data - Vol, I, PP# SF1606, submitted 3/26/75,
previously reviewed 6/24/75 (PP# SF1606).

Oats were grown in the greenhouse_{in soil which had been treated
with 2 1bs./acre of ring-labeled V4C-C3A-24705 nine months earlfer
and in which corn had been grown. Troatment to sampling {nterval

" was 50 weeks. .-

Soil characteristics:

pH 5.7
CEC 3.4
% organic 3.6
¥ sand 28.8
7z silt 66.4
Y clay 14.8

Radioassays were performed by 1iquid scintillation counting.
Conclusion:

Nat straw containad 2.27 ppm and grain contained 0.05 ppm
equivalent to 14C-CGA-24775,

The greennouse study 1s acceptabla and shows residues in
rotatfonal crop. When residues are found, a field study

using formulated product must be provided to determine if
residues would occur under actual use conditions. Sufficient
field soil studies are provided in Sectfons 3.10.3 through 3.10.9.
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" : The following deficiencies are noted. (These deficiencles are -

3.10.3

not to be met since residues were found.)

1. Sandy loam sofl is preferred sofl for a lab or gresnhouse
study. S11t Joam sofil was used in the study.

2. A root crop, small grain, and leafy vegetable crop are
to be studied. The study submitted was on oats. {The
field study should include each of these three categories
since residues may be found in some crop categories but
not others.)

3. Dosage or rate applied in this study was 2 1bs. Af. The
registrant now proposes 3 1b, A{/A. We cannot determine
the amount of residues that would be present in rotational
crops {f the higher rate {s used.

The Uptake of B-13C-CGA-24705 and Tts Aged Sofl Degradatfon
Products in Rotation Carrots, Report # GAAC-74112, Acc. # 094385,
Environmental Data - VYol. I, PP# 5F1606, submitted 3/26/75,
previously reviewed 6/24/75 (PP# 5F160§). '

Carrots were grown in a field plot which had been treated with
2 1bs./acre of ring labeled 14C-CGA-24705 nine months earlier
and in which corn had been grown. Treatment to sampling interval

_was 48 weeks.

So11 characteristics:

Soil Type Bosket Silt Loam
pH 5.6
CEC 9.5
% organic 0.9
% sand 26.9
% silt 62.9
¥ clay 12.0

Radfoassays were performed by liguid scintillation counting.
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*fnff.L‘ﬁ"tihtluions: AT
1. Carrot tops coﬁsimd 0.03 pps and roots 0.02 ppu
equivalent to -CeA-24705.
2. The study is acceptable as a crop rotation study
on a root crop.
3. Bulk density of the soil is not reported. Dissipation
say vary in soils with different soil characteristics.
4, Dosage orrate applied was 2 lbs]A. The proposed

rate is 3 1b. ai/A. Me cannot determine the amount
or {f any residues would be preseat in rotational crops
at the higher rate. :

The Uptake of §-14¢-CGA-24705 and Its Aged Sofl Degradation
Products in Rotation Soybeans, Report Ko. GAAC-74113, A«<. HOTH3IRS,
PR . No. SF1606, submitted 3/26/75, previously reviewed

6/24/75 (PP #5F1606). Envircnmeatal Data - Vel .

Soybeans were grown in a field plﬁ which had been treated

with 2 1bs./acre of ring labeled

C-CBA-24705 nine months

earlier and in which corn had been grown. Treatment to
sampling interval was 48 weeks.

Soil characteristics
Basket silt loam

pH 5.6

Cation exchange capacity 9.6
Percent organic matter 0.9
% Sand 26.0
% Siit 62.0
% Clay 12.0

Radfoassays were performed by 1iguid scintillation counting.

Conclusfons:

1.

Residues in ppm equivalent to 14¢.CGA~24705 were found in
soybeans as follows:

Stalks 0.07 ppm
Beans 0.04 ppm
Heal 0.05 ppm

011 less than QI1 ppm
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Residues in CGA-24705 equivalents were <0.03¢¢ ppm 1R wheat
forage, <0,03/".77** ppm (at 2 and 4 1bs./acre) in wheat
grain, anJ < 0,03/0,0 7% 7 a wheat A dder,

:
b

o4 1bs./acre treatment.

The study is acceptable as a rotational crop study on a small
gr§in. The following deficiencies are noted: '

1. Sofil characteristics of pH, cation exchange capacity,
bulk density, percent organic matter, and percent
sand, silt, and clay are not given. Dissipation may
vary in soils with different soil characteristics.

3.10.7 Residue Report: Sugarbeets--York, Nebraska, Report Ho.
AG-A-3282, 1 (2nd), 1I, Acc. No. 094376, Environmental
Bata - Yolume II, PP Neo. 5F1606, submitted 3/27/75,
previously reviewed 6/24/75 (PP #5F1606).

Sugarbeets were planted in the field after corn treated at
2 and 4 1bs. a.i./acre. Soil characteristics:

S11t loam-’

Cation exchange capacity: 14.0
pH 6.4

% sand 20.4

% silt 58.6

% organic matter 2.9

Treatment to planting interval was 207 days. Treatment to
sanpling interval is 372 days for forage and 455 days for
tops and roots.

Conclusion:
Residues in sugarbeets in CGA-24705 equivalents were <0.03/,0¢ dgem for

and €003 ppm for tops (at 2 1bs./acre) and roots (at 2 and 4

borag e 1bs./acre).

This is an acceptable crop rotation study on a root crop at
2 1bs. ai/A. The following deficiency is noted:

Bulk density of the soil is not given. Dissipation
may vary in soils with different soil characteristics.

*%4 1bs./acre
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" The study is not acceptable for the 4 Tb. a.i./A rate
since the tops were not analyzed after trestment at that
rate. The highest proposed rate is 3 1bs. a.{./A. We
cannot determine the amount or 1f any residue would be
present in tops at the highest proposed rate,

Residue Report: Soybean--Washington, Mississippi,
Report No. AG-A-3244, I1, Acc. No. 094376, Environmental
Data - Volume 11, PP Mo. SF1606, submitted 3/27/75, pre-
viously reviewed 6/24/75 (PP #5F1606).

Soybeans were planted {n the field after corn treated at
2 and 4 1bs. a.1./acre. Treatment to planting interval

:as 286 days. Treatment to sampling interval was 540
ays.

Conclusions:

Residues in soybeans in CGA-24705 equivalents were <0.03**
ppm for fodder and grain at 2 and 4 1bs. a.i./A.

**4 1bs. a.{./acre.

This s an acceptable crop rotatfon study on soybeans.
The following deficiencies are noted:

1. Soil characteristics of pH, cation exchange capacity,
bulk density, percent organic matter, percent sand,
silt, and clay are not given. _

Dissipation may vary in soils with different soil
characteristics.

Residue Report: Soybeans--York, Hebraska, Report No.
AG-A-3283, I (2nd), II, Accession No. 094376, Environmental
Data - Volume II, PP No. 5F1606, submitted 3/27/75, pre-
viously reviewed 6/24/75 (PP #5F1606).

Soybeans were planted fn the field after corn treated at
2 and 4 1bs. a.i./acre. Treatment to planting interval was
358 days. Treatment to sampling interval was 405 days.

Soil characteristics:
siit loam
20.4% sand, 58.6% silt, 21.0% clay
2.9% organic matter
Catfon exchange capacity: 14.0
pH 6.4



3.10.10

- 54 -

- Conclusiops:

Residuves in soybeans {n CGA-24705 equivalents were 0.06 ppm
in forage (at 2 and 4 1bs./acre), 0.04/0.05** ppm in fodder,
and <0.03 ppm (at 2 and 4 lbs./acre) in grain.

"4 1bs. a.{./acre.

The study is acceptable as a crop rotation study on soy-
beans. .

Daficiency of the:ssubriitted study is as follows:

8ulk density of the sofl is not given. Dissi-
pation may vary fn soils with different soil
characteristics.

Conclusions for Sectfon 3.10:

Soil persistence data accompanying the GAAC reports support
other soil persistence studies which show virtually no
dissipation following several months aging. In each case
studied, whether the soils were extracted or not, very
14ttle change was noted in amounts of radiolabeled material
fn the scils from the time the rotation crop was planted to
the harvest of that crop. Occasfonaily, greater amounts of
residue were found in_the soil on dates widway through the
rota:!onal crop studies, than at the beginning of those
studies.

Some residues were found in most crops testad. Cold studies
revealed sowe detectable residues in soybeans at both 2 and
4 1bs./acre treatment at 400-500 days, in oat forage from 2
and 4 1b. treatments at 200 days,and in sugarbeets (370.
days)and wheat fodder (412 days)from 4 1b. treatments. These
cold studies were refnforced by detectable radicactive resi-
dues in almost all crops at times between 36 and 50 weeks
after treatwent. Since companion soil dissipation studies
show almost no dissipation from aged sofls and the establish-
ment of an apparent equilibrium between boumrd and nonbound
residues, it would appear as {f resfdues would be avaflable
for uptake to rotatfonal crops for at least one year and
possibly longer.
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tops were not analyzed at 4 1bs. a.1./A so we cannot
determine residues in the tops of the root crop at the
proposed rate of 3 lbs. a.i./A.

Fish Accumulation:

Exposure of Fish to 14C-CGA-24705; Accumulatfon, Distri-
bution, and Elimination of 14C-Residues, Bionomics Report,
Accession Ho. 094376, Environmental Data - Volume II,
submitted 3/27/75, PP No. 5F1606, previously reviewed
6/24/75 (PP #5F1606).

The following is excerpted from the review of 6/24/75:
This was a dynamic flow bluegill study at aominal 1000 and

10ug/L. concentratfons. Tests were run for 70 days accumu-

latfons and 18 day depuration:
RESIDUE ACCUMULATION IN BLUEGILL SUNFISH

HIGH LEYEL
~ Day Concentration . 1issue k Bioconcentration
Tampled Water (ug/L) dible HNon-Edible Ratios

1 760 9.92 13.05

3 990 11.67 11.79

7 1430 12.58 8.80 .

10 1400 - 10.88 7.61
14 1150 13.00 11.30
21 1200 14.00 11.66
28 1425 12.83 9.00 )

35 1150 21.00 (679.00 18.26 590.4)
42 1453 23.25 {581.00 1€.00 399.9)
49 1075 16.00 497.00 14.88 462.32)
56 1010 21.52 21.31
63 845 24 .17 28.60
70 825 21.46 8383.20) 26.01 (706.91)
71* ] 13.2¢8 5.50 - -
73 0 16.7% 155.00 -—
77 0 14.33 73.80 e —
80 0 19.83 25.60 ——- -——
84 0 14.50 15.12 ——— -
91 0 14.38 - ——— ——
98 0 11.69 12.52 B -

*iithdrawal



T RESIDUAL ACCUMULATION IN BLUEGILL SUNFISH i
LOW L
Day Concentration Tissue g) " Bioconcentration
Sampled  Water (ug/L) Edible Nom-Edible Ratios

1 6.75 0.25 3.70

3 8.85 0.39 4.41

7 11.00 0.54 4,91

10 $.30 0.45 4,34

14 8.50 0.57 6.71
21 8.70 0.89 10.47 _

28 9.20 0.107 11.63 ‘
335 9.30 0.126 4.54 13.55 £88.2
42 10.20 0.142 5.74 - 13.92 562.7
49 9.08 0.152 4,12 16.74 453.7
56 11.09 0.177 _ 14.87
63 8.52 0.188 22.07 -

70 9.73 0.187 (4.54) 19.22 {466.6)
71* 0 0.139 3.30 - -
73 0 0.168 2.67 - -
77 0 0.130 0.78 -- -
80 0 0.132 0.7% - -
84 Y] 0.108 0.33 -~ -
91 0 -0.108 - - -
98 0 0.083 0.14 - -

*Withdrawil

Fish had an average length of 57 mma and a mean weight of

2.9 g. Aerated well water at pH 7.1, dissolved oxygen greater
than 5.0 mg/1,, and temperature of 20%C ¢+ 1.0 was used.

Ring labeled 14C-C8A-24705 was used. Analysis method was
11quid scintillation counting.

0f the 14C-residue in edible tissue, 51% was extractable
with hexane and 49% was extractable with methanol at the
high treatment level. Corresponding percentages for the
low treatment level were 37% and 63%. :
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A fish accumulatfon study showed low residues in edible
tissue (a BR of about 15-25) but significant accumula-
tion in non-edible tissue (400-700 BR) occurs. The con-
centration in non-edfble tissue fs 25 to 40 times that of
edible tissue, which is an unusual ratfo. Withdrawal is
rapid from non-edible tissue until 1t reaches a level 1-2
times as great as edible tissue. However, the level
following withdrawal in edible tissue {s more than 50%
that of the so-called plateau. A true plateau does not
appear to have been reached except possibly in the case of
low level exposure in non-edible tissue. Hazards cannot
be agsessed,

The fish accumulation study is scientifically acceptable but
has the following deficiencies based on current procedures:

1. ldentity of residues are not determined for water,
whole body fish, ecible tissue and viscera or car-
cass. This should be determined at each sample interval.
Identity is needed to assess potential for uptake by
nontarget organisms.

2. Amount of residues in whole body fish are not deter-
mined. This should be determined at each sample
interval. The amount in whole body fish determines
houimuch {s avaflable for concentration in the food
chain.

3. A static system study on catfish is not included.
A catfish study in a static system will determine
accumulation of residues from treated soil. The
herbicfde should be added to sandy lcam soil at
the use rate and allowed to age under aerobfic con-
ditfons for 2 to 4 weeks before catfish exposure.

Ancillary Study:

Runoff Characteristics of 14C-CGA-24705 Applied to Sandy
Loam Soil Under Greenhouse Conditions, Bio/dynamics, Inc.,
Report Ho. 73022-1, Accession Ho. 094376, Environmental
Data - Volume II, PP ilo. 5F1606, submitted 3/27/75, pre-
viously reviewed 3/5/75 (PP #5G-1553).
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The following was excerpted from the review of 3/5/75:

1 1b. &.1./A of 14C-ring CGA-24705 were applied to upper
third of a 1' x 3* sandy loam slab soil runoff apparatus
with an 8° slope. Runoff water, sediment, and leachate wese
counted by LSC. -Area was subjected to artificial rainfall
at 1, 3, and 7 days after treatment.

Soi1 characteristics: O.M. - 1.5%; sand - 82.8%; silt -
13.6%; clay - 3.6%; pH - 6.9;: CEC - 2.6.

Distribution of 14C Activity

e pctivity, %, in

Interval Rainfall ‘ Runoff
days acre-inches Leachate Water  Sediment
1 0 0.37 0.24 0.76 0.51
3 0.46 " 0.02 1.06 0.46
7 0.69 0.02 1.33 0.44
Totals 1.52 0.28 3.15 1.41
Conclusions:

Of the applied 14C, 3.15% was found in runcff water and
1.41% was found in runoff sediment.

This study on runoff is not required by environmental
chemfstry but is an ancillary study. The potent‘al adverse
effect 1s runoff of less than 5% of the applied 14C in water
and sediment.

3.13 Ancillary Study:
The Uptake and Distribution of g-14C-CGA-24705 from Soil in
Greenhouse Grown Corn, Report RNo. GAAC-74315, Accessfon No.
094355, Environmental Data - Volume I, PP No. S5F1606, sub-
mitted 3/26/75, previously reviewed 3/5/75 (PP #5G-1553).
The following is excerpted from the review of 3/5/75:

Corn in a greenhouse was treated with 2 1b. a.i. ring-
labeled CGA-24705. Excerpts were quantitated by 1iquid
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t gefatillation counting. lomic character of motabolites was
determined by an {on exchange technique using Dowex 1 and S0
columns. Thin layer chromatography and liquid scintillation
counting were 2l1so used.

Soil Charactsristics
Type S11t Loam

pH 5.7
CEC 8.4
2 0.M, 3.6
-% Sand 28.8
% Silt 66.4
Z Clay 14.8
Concentration of Radioactive Metabolites in Soil
Interval 1 Day 4 MWeeks 8 Meeks 12 Weeks 16 Weeks
Total ppa:
3" 3.02 1.92 0.50 0.69 0.65
3-6" 0.03 0.73 0.20 0.43 0.24
6-9* - 0.43 0.25 0.30 0.14

Distribution of 14C in Soil (Percent Present)

4 Weeks 8 Weeks 16 Weeks
Methanol Extraction
anic 43.8 8.0 10.8
Polar 5.7 6.0 3.1
Non-extractable 50.5 86.0 78.5
. CGA-24705 39.4 - 3.6
Unknown Extractables 10.1 - 10.3
Acetonitrile Extraction
Organic 18.0 19.8
Poler 6.0 10.8
Hon-extractable 70.0 60.0
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" 1, ‘Cemcentration of 14C in 5011 went from 3.02 ppm at ene -

day to 0.65 ppm at 16 weeks.

2. ngz-oxtncubh resfdues in soil ﬂccnued from 513 of
14C present at 4 weeks to 79% of preseat at 16 weeks.

3. Organic phase of methanol extractable 14C 1n 3011 changed
from 43.8% of total at & weeks to 10.82 at 16 weeks.
89% of this organic phase at 16 weeks was parent compound.

Conclusfons:

1. ﬁﬂ:—life of 14C in greenhouse sofl is approximately 6
weeks.

2. An fncreasingly greater percentage of the 14C present
was bound with time.

3. The compound is very mobile by leaching.

This study is not required by en¥ironment/chemistry but is
an ancillary study. Potential adverse effects shown in
this study are mobility by leaching, hualifc in sofld
of 6 weeks, and a larger percentage of bound with time
(over 50% in 4 weeks).

Ancillary Study:

Uptake of Non-extractable Sofl Metabolites of §-14C-CoA-
24705 by Soybeans, Report ho. GAAC-74056, Accession Ro.
094385, Eavironmental Data - Yolume I, PP Ho. SF1606,
submitted 3/26/75, previously reviewed 6/24/75 (PP #5F1606) .

Soybeans were gran in sofl which had been treatad with
2 1bs./acre of §-14C-CGA-24705, aged 32 weeks, and
extracted with methanol. _Plants grown 23 days had residues
equivalent to 0.18 ppm g=34C-CGA-24705.

Conclusion:

Study GAAC-74056 1s not required by environmental chemistry.
It {nvestigates uptake of bound residues in a rotational
crop grown in soil extracted with methanol. The study is an
ancillary study. _The adverse effect is residues equivalent
to 0.18 ppm of $-14C-CGA-24705 1n the soybean plant when
grown in soil containing only unextrattesles,
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% hactllary Study:

Uptake of Non-extractable Soil Metabolites of fle14C-CGA-
24705 by Carrots, Report No. GAAC-74057, Accession No.
094385, Envirommental Data - Volume I, PP No. 5F1606,
submitted 3/26/75, previously reviewed 6/24/75 (PP #5F1606).

Carrots were gr?vn i{n soil which had been treated with 2
1bs./acre of §-14C-CGA-24705, aged 32 weeks, and extracted
with methanol. Carrots (%ops) grown 28 days had residues
equivalent to 0.15 ppm §-14C-CGA-24705.

Conclusion:

Study GAAC-74057 1s not required by environmental chemistry.
It investigates uptake of bound residues in a rotational
crop grown in sofl extracted with methanol. The study is
an ancillary study. adverse effect is residues equiva-
lent to 0.15 ppm of §-'4C-CGA-24705 in the carrot top when
grown in scil containing only unextractable residues.

Ancillary Study:

Uptake of Non-extractable Sofl Metabolites of §-14c-CaA-
24705 by Winter Wheat, Report No. GAAC-74058, Accession No.
094385, Environmental Data - Volume I, PP No. 5F1606,
submitted 3/26/75, previously reviewed 6/24/75 (PP #5F1606).

Winter wheat wis ?rm in soil which had been treated with
2 1bs./acre of §-14C-CGA-24705, aged 32 weeks, and eftracted
with methanol. Wheat grown 28 days had residues equivalent
to 0.13 ppm §-14C-CBA-24705.

Comclusfon:

Study GAAC-74058 is not required by enviromnmental chemistry.
It investigates uptake of bound resfdues in a rotational crop
grown in soil extracted with methanol. The study is an
ancillary study. The adverse effect is residues equivalent
to 0.13 ppm of §-14C-CBA-24705 {n winter wheat when grown in
soil containing only unextractable residues.
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CGA-24705 is stable to hydrolysis under normal environcental
conditions since half-11fe 1s over 200 days at 20°C and

pH 5, 7, 8. Photolysis in water resulted im 69% degradation
in 15 days under artificial sunlight and 8% in 30 days under
natural sunlight. In the photolysis study in soil, half-1ife
was 7-8 days. HNo significant differences were found in dis-
tribution of 14C under aerobfc and anaerobic conditions. Rate
of degradation fs slower in anaerobic soil. No significant
degradation occurred in 60 days under sterile or nonsterile
conditfons. CGA-24705 had no apparent effect on nusber of
fungi, bacterfa, or actinomycetes. (GA-24705 leaches consi-
derably in sandy soils. It leaches less in silt loam and

does not leach below 3 inches in muck. The lower the percent
organic matter, the greater the leaching. Half-1i1fe of total
14C (both extractable and non-extractable) in Bosket sfilt
loam field sofl was 8 to 14 weeks. Larger percentages of

the 14C present at a2 given time were bound in Bosket siit
loam field sofl with time. Leaching may be the primary mode
of loss. Because l1ittle loss of 14C occurred after 16 weeks,
only 70% of the 14C applied (extractable and unextractable)
was gone after one year. Half-lives of extractable chlori-
nated residues in silty clay loam and loam field soils are
less than 60 days and chlorinated extractable residues of
less than 0.05 ppm were found in the 6-12 inch layer of soil.
Half-11ves of nonchlorinated extractable resfdues in sandy
loam and loam field soils are less than 6C days and less than
'0.05 ppm nonchlorinated extractable residues were found in the
6-12 inch layersof sofl). Nonchlorinated extractable residues
of 0.09-0.15 ppm were found in sandy loam sofl after 129

days. In Nebraska silt loam, 0.15 ppm chlorinated extractable
residues had leached to the 6-12" layer after 64 days and
half-11fe of chlorinated extractable res{dues was more than
64 days. In Nebraska silt loam, half-l1ife of nonchlorinated
extractable resfdues was less than 64 days and 0.09 ppm or
less of the nonchlorinated extractable residues leached to the
6-12" layer after 64 days. On silt loam, haif-life for
extractable chlorinated residues CGA-24715 alone and in a
tank mix with Sencor was less than 60 days. Dissipation rates
were similar for CGA-24705 alone and in a tank mix in silt
Toam and clay loam sofls. In clay loam, half-11fe of extrac-
table chlorinated CGA-24705 residues when applied alone was
Tess than 62 days. Half-life of extractable chlorinated
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« CBA-24705 residues in a tank mix with Sencor was more than
62 days. Residues of Semcor (parent and DADK) oa clay loam
and §11t loam when applied alone and in a tank mix were
similar, Half-11fe of Sencor parent and DADK on s{lit loam
was less than 60 days. Half-life of extractable chlorinated
CGA-24705 residues on s11t loam was less than 60 days alone
and in & tank mix with Linuron. On clay loam, half-1ife of .
extractable chlorinated CBA- 24705 residues alone was between
62 and 123 days. Half-1ife of extractable chlorimated CGA-
24705 residues when applied in & tank mix with Linuron was
Jess than 62 days on clay loam. Linuron residues are per-
sfstent alone and in a tank mix. Some residues were found
in.most rotational crops tested. Soil dissipation studies
show almost no dissipation and the establishment of an
apparent equilibrium between bound and nonbound residues,
It appears that residues would be available for uptake by
rotatfonal crops for at least one year and possibly longer
especially at rates higher than 2 1bs. a.1./A. A fish
accumulation study shows low Tevels in edible tissue and
accumulation in non-edible tissue.

o
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5.0 Recommendations
5.1 Ko opinion s given.
5.2 " The following studies are not acceptable:

A. Field Soil Studfes:
Deficien;ics of Report GAAC-74022:

1. Bulk density of the soil is not given. Degra-
dation varifes in soils with different soil
characteristics so bulk density is needed
to define results.

2. Residues are not identified as shown by MeOH
and Cuggﬂ extractions and by TLC. ldentity
is needed to assess potential for uptake by
nontarget organfsms.

3. Patterns of formation and decline of degra-
dation products are not established but are
needed to assess potential for uptake by non-
target organisms.
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&, 5011 was not sampled to a depth of 12 inches

“as ~as needed for field and vegetable crops. Soil
was sampled to a depth of 6 or 9 inches. Soil
should be sampled to a depth of 12 inches to
recover leached residues.

§. Sampling times should include day of application

- to ald 1n determination of decline curves.

6. Precipitation to each sampling is not reported.
Precipitation is needed since the chemical leaches.

Deficiencies of Report GAAC-75022:

1. Residues are not fdentified. Identity is needed
to assess potential for uptake by nontarget organisms.

2. Decline curve of parent is not well défimed. Also
patterns of formation and decline of degradatfon
products are not established. These are needed to
assess potential for uptake by nontarget organisas.

3. Soil must be sampled to a depth of 12 inches but
was only sampled to a depth of 9 inches. Soil
should be sampled to a depth of 12 inches to recover
leached residues.

4, Bulk density of the sofl is not given. Dissipation
may vary in soils with different soil characteristics
so bulk density is needed to define results.

5. Precipitation to each sampling is not reported.
Precipitation is needed since the chemical _luches.

Deficfencies of Reports AG-A-3133, First Report; AG-A-
3133, Second Report; AG-A-2969 I-III, First Report;
AG-A-2973, AG-A-2929 I-IV:

1. Residues are not fdentified. Identity is needed
to assess potential for uptake by nontarget organisms.

2. More sampling times are needed to better define
half-11fe and decline curves. Patterns of formation
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and decline of degradation products are also needed

to assess potential for uptake by nontarget organfsms. °

Bulk density of the sofl is not given, Dissipation
may vary in sotls with different soil characteristics
s0 bulk density {s needed to define results.

Deficiencies of Report AG-A-3105:

1.

2.

3.

4‘

Res{dues are not {dentififed. ldentity {is needed
to assess potentfal for uptake by nontarget organisms.

More sampling times are needed to define half-life
and decline cuives. Patterns of formatfon and

decline of degradation products are also needed to
assess potential for uptake by montarget organisms.

Bulk density of the sofl {s not given.. Dissipation
may vary in soils with different soil characteristics
so bulk density is needed to define results.

Amount of frrfgation should be reported since the
chemical leaches.

Deficiencies of Reports AG-A-2969 1-1V, Second Report
and AG-A-2929 -V, Second Report:

].

2.

3.

Residues are not {dentified. Identity is needed
to assess potential for uptake by nontarget organisms.

More sampling times are needed to better define half-

1ife and decline curves. Patterns of formation and

decline of degradation products are alsc needed to
assess potential for uptake by nontarget organisms.

Bulk density of the soil is not given. Dissipation
may vary in soils with different soil characteristics
so bulk density is needed to define results.

Precipitation to each sampling is not gfven.
Precipitation §s needed since the chemical leaches.

=
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Tank mix studies when considered as a group would be

acceptable with deficfencies provided that Dual degra-
date cannot be analyzed by any analytical method. If
degradatés can be analyzed, the tank mix studies would

have to be done again 1n order to analyze Dual degradates.

An analytical method which might be used to resolve this
grgt)ﬂem {s described in the recoemendations (Section

Deficiencies of Report AG-A-3707 I-V:

1. Only parent CGA-24705 was analyzed. See discussion
in Section 3.9.3. -

2. Bulk density of the sofl 1s not given. Dissipation |
may vary in sofls with different soil characteristics
s0 bulk density fs needed to define results.

3. More sampling times are preferred to better define
half-1ife. Half-1ife 1s needed to assess potential
for uptake by nontarget organisms.

Deficiencées of Report AG-A-3722 I-IV:

1. Only parent CGA-24705 was analyzed. See d’fscussion

2. Bulk density of the soil is not given. Dissipation
may vary in soils with different soil characteristics,
so bulk density is needed to define results.

3. More sampling times are preferred to better define
half-life. Helf-1ife is needed to assess potential
for uptake by nontarget organisms.

Deficiencies of Report Chemagro 50842:
1. Sencor and DADK fn a tank mix were analyzed but

residues of CGA-24705 were not analyzed. See
discussion in Section 3.9.3.
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Bulk density of the soil is not given. Dissipatiéh

may vary in soils with different soil characteristics

s0 bulk density is needed to define results.

More sampling times are preferred to better define
half-11fe. Half-1{fe is needed to assess potential
for uptake by nontarget organisws.

Jeficiencies of Report No. Chemagro 50843:

1.

2.

Residues of CGA-24705 are not analyzed. See
discussfon in Section 3.%9.3.

Bulk density of the sofl is not given. Dissipation
may vary in sofls with different soil characteristics
s0 bulk density is needed to define results.

More sampling times are preferred to better define
half-11fe. Half-1ife is needed to assess poteantial
for uptake by nontarget organfisms.

Deficiencies of Report Me. AG-A-3706 I-V:

1.

2.

Only parent CGA-24705 was analyzed. See discussfon
in Section 3.9.3.

Bulk density of the soil is not given. Dissymetran
may vary in soils with different soll characteristics
so bulk density is needed to define results.

Hore sampling times are preferred to better define
half-Tife. Half-1ife 1s needed to assess potential
for uptake by nontarget organisms.

Deficiencies of Report No. AG-A-3719 I-IV:

1.

Soil characteristics of bulk density and percent
sand, silt, and clay are not given. These are needed
since dissipation may vary in soils with different
soil characteristics.

Only parent CGA-24705 was analyzed. See discussion
in Section 3.92.3.
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"3, More sampling times are preferred to better define
half-1ife. Half-1ife {s needed to assess potentfal
for uptake by nontarget organisms.

5.3 The following studies are acceptable with deficiencies:
A. Hydrolysis:

The hydrolysis study is scientifically acceptable because
it indicates stability under normal environmental condi-
tions but the following deficiencies are noted:

‘1. The study must be conducted in the dark unless the
chemical does not photodegrade. It does photo-
degrade in this case. The rate study was done in
dark glass flasks, which satisfies theddarkness
requirements It is not specified whether the
sgady undertaken to identify hydrolysis products
wfs done in darkness. Darkness 1s required so that
photodegradation does not interfers with the
hydrolysis study.

2. Distilled water must be used to prohibit/limit other
type degradations. The type of water used was not
specified.

NOTE: For chemicals which are not stable, the following would
also be deficiencies:

1. Two concentrations should be studied unless the
pesticide 1s stable as it 1s in this case. (In
the submitted study, a concentration of 100 ppm
was used to determine rate and a lower concentra-
tion was used to identify products.) Two
concentrations are needed to support the assump-
tion that first order kinetics describe the
hydrolysis reactfon. If the pesticide is stable
at one concentration, it can be assumed stable at
another concentration.

2. A radfofsotope should be used to determine half-
1ife unless other methods indicate stability, as
they do in this case.
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kl. Photodegradation in water:
Deficiencfes:

1. Distilled or defonized water must be used to
prohibit/1imit other type degradatfons. Type
of water was not specified.

2. The pH, temperature, and oxygen content of the
water should be reported as these factors influence
rate and/or photoproducts.

3. Identity of some degradation products was not
determined. Identity of each degradation pr?duct
which accounts for wore than 10% of applied 14C
is needed to determine potential for uptake by
nontarget organisms.

4, For the artifictal 1ight source, the type of
source, intensity, percent transmission, and
wavelength are not reported. These are needed
to assure that natural sunlight {s simulated
and to define results.

Report GAAC-74041 refers to AG-208, in which
artifical and natural sunlight conditions are
described, but study AG-208 is not subwmftted
or referenced with this submission.

C. Photodegradation in soil:
Deficiencies:

1. Bulk density of the sofl is not reported. Bulk
density is needed because sofl characteristics
may affect degradation.

2. For artificial 14ght sources, the type of source,
wavelength, intensity, and percent transmission
were not reported. These are needed to assure
that]naturﬂ sunlight {s simulated and to define
results.

3. Degradates comprising more than 10X of initial
application should be {dentified 1f present and
if 1t {s possible to extract and analyze them by
any analytical method.
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Anaercbic sofl metabolism:

Deficiencies:

1. Bulk density of the soil 1s not reported. Bulk
density 1s needed because sofl characteristics may
affect degradation.

2. Temperature of the sofl should be between 18 and
300C to resemble environmental conditions but was not
reported.

3. Degradates comprising more than 10% of inftial
application should be jdentifi{ed if present and
1f 1t 1s possible to edtract and analyze them by
any analytical method. Identity of degradates
allows assessment of potential for uptake by non-
target organisms.

4, Material balance is not given. Material balance
is needed to determine recoverab{lity and aid in
the {dentification process.

Effect of Hicrobes on Pesticides:

Bulk densii} of the sofl is not reported. Bulk density
is needed since metabolism may vary in differeat sofls.

Effect of Pesticide on Microbes:

1. Soil characteristics of percent sand, silt, and
clay, percent organic matters, pH, catfon exchange
capacity, and bulk density are not given. Sofl
char?cter1st1cs are needed since they may éffect
results. h

2. Linnaean names for fung! and bacteria used are
not given. Organisms should include those that
are representative of the soil populations.

Leaching:
1. Bulk density of the soils is not given. Leaching may

vary in different soils so bulk density is needed to
define results. '
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A leaching study of aged pesticide is not included.
An aged study will determine whether degradates
leach. In the aged study, one of the sofls used {n
the fast leaching study should be aged for 30 days
under aerobic condi{tions and eluted with 1/2 acre-
{nch water per day for 45 days.

Position of the 14C label 1s not given. It is pre-
ferred that the ring be labeled so that recovera-
bility of residues can be determined.

Material balance 1% not provided. Material balance,
the percentage of 14C applied/14C recovered, indi-
cates whether most residues are recovered.

percentages of applied 14C or percentages of

It is not clear whether percentages reported‘?zz
found. ,

Rotational Crop Study. ({Studies on a root crop ave not

acceptable for the higher

proposed rate of 3 lbs. a.i./A.)

Deficiencies of Reports GAAC-74112, GAAC-74113:

1.

Bulk density of the soil is not reported. ODissi-
patfon may vary in soils with different soil charac-
teristics.

Dosage or rate applied was 2 1bs. a.i./A. The
highest proposed rate is 3 1bs. a.1./A. We cannot
determine the amount or 1f any resfdues would be
present in rotational crops at the higher rate.

Deficiencies of Reports AG-A-3282 1 (2nd), I1I:

1.

Bulk density of the sofl 1s not reported. Dissi-
pation may vary in soils with different sofl
characteristics.

Tops weee not analyzed at 4 lbs. a.i./A. The

highest proposed rate is 3 1bs. a.i./A. Me
cannot determine the amount or 1f any residue

would be present in tops at the highest proposed

rate.
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- Daficlency of Report AG-A-3283 I (2nd), II:

Bulk densit{ of the soil 1s not given. Dissipation may
vary in sofls with different sofl characteristics.

Deficiency of Reports AG-A-3150 I-I1I, AG-A-3554, and
AG-A-3244 11:

Sof1 characteristics of pH, cation exchange capacity,

" bulk density, percent organfc matter, and perceat sand,
silt, and clay 2re not given, Dissipation may vary
in sofls with different soil characterdstics.

1. Fish Accumulation Study:
Déficiencies:

1. Identity of residues are not determined for water,
‘'whole body fish, edible tissue and viscera or carcass.
This should be determined at each sample interval.
Identity 1s needed to assess potential for uptake
by nontarget organisms,

2. Amount of residues in whole body fish are not
determined. This should be determined at each
sample interval. The amount in whole body fish
determines how much §s available for concentration
in the food chain.

3. A static system study on catfish is not included.
A catfish study in a static system will determine
accumulation of residues from treated sofl. The
herbicide should be added to sandy loam sofl at
use rate and allowed to age under aerobic
g:di tions for 2 to 4 weeks before catfish exposure.

An aerobic so1] metabolism study is needed to determine
hazards assocfated with fate of CGA-24705 in the environment.
Metabolism tn soil may be the major route of transformation.
An aerobic soil metabolism study i{s needed to determine
potential adverse effects on nontarget organisms.

Study AG-208 was referred to fn Report GAAC-74041 but was
not submitted.
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5.6 a cho not feel that Environmental Chemistry data as su.h‘ltud
) §s valid because of the lack of characterization of residues.

A quick way that may help ?o resolve this problem is to

extract soil treated with -ring labeled mgtolachlor

C%-ZQOS) after it has aged at least 4 to B weeks as
ows:

1. Extract soil with methanol to remove metabolites and
parent (1fke that done 1n GAAC-74056). Take extract
and proceed with method AG-277. Also determine how
much fs unextracted from the soil and how much resains
in the methanol extract.

2. Extract and analyze soil by using method AG-227. Also
determine how much remains in soil. It {s hoped that
this will clarify the unidentified product but may lead
to further questions and data requirements.

3. 1If sofl method AG-265 {s used to extract and identify
residues, please explain what will happen to chlorinated
residues in soil.

5.7 Examples of protocols required by environmental chemistry
to assess hazards:

1. Hydrolysis: Studies are to be conducted in darkness
using radioisotopic or other comparable detection techni-
ques at different pH values (acidic, neutral, and basic)
at two concentrations and two temperatures. Aliquots
in duplicate should be taken at four sampling time
{ntervals, with at least one observation made after
one-half of the pesticide is hydrolyzed, or thirty
days, whi¢hever {s shorter. A material balance, half-
1{fe estimate, and identification of degradation products
for the pesticide must be provided. Studies utflfzing
distilled water provide an upper limit estimate for per-
sistence of pesticides in the aquatic environment. Hydro-
lysis in natural waters may be carried out to supplement
studies in distilled water. Concentrations should
approximate use rate and 10X use rate.
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Photolysis: Conduct photodegradation studies using
radfoisotopic or comparable detection techniques at

one concentration (approximately use rate) under natural
or simulated [greater than 280 nm (280 x 10~9 meters)
wavelength] sunlight. Such studies must provide a
material balance, half-1i{fe estimate, and the {deati-
fication of photoproducts. Rate studies are conducted
in distilled or defonized water at pH of maximum
stability, and sampling should continue up to twenty .
percent degradation with sampling for {dentification

of photoproducts tu half-life, or thirty days, which-
ever comes first. Yield of photoproducts may be
{ncreased by changing such conditfons as wavelengths,
concentration, photosensitizers, and solvents other
than water. The intensity of incident sunlight and
time of exposure must be reported 1f sunlight is used
as a source. Information on artificial 1ight sources
should contain type of source, intensity, wavelpmgth,
and time of exposure. Photodegradation data sust be
supported by incident 1ight intensity and percent trans-
mission. Values for intensity in candles per unit area
or lambert units are required for artificial light
sources. Latitude, time of year, atmospheric cover,
and other major variables which affect incident light
are to be reported when natural sunlight is used.

Characteristics of water must be reported including pH,
teamperature, and oxygen content.

Aerobic soil metabolism: Rate, type, and degrec,of
metabolism of the pesticide residues are to be deter-
mined in a sandy loam, loam, silt loam, or other textured
sofl appropriate to the intended application sites.
Radiolabeling fn one or more positions in the pesttéide
molecule s required to assure adequate coverage of
chemical transéérmations. Where radiolabeling will be
of little benefit, comparable detection techniques are
required. Residues comprising more than ten percent of
initial application or 0.01 ppm should be ident{fled.

A material balance, including nonextractable residues,
must be provided. The experimental dose rate must
approximate field application rate., Treated soil must
be maintained at temperatures of 18 to 30°C at or below
75% of 0.33 bar moisture content. Collect data untfil a
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afnety percent loss of the pesticide occurs and untfl
patterns of formation and decline of metabolic products
are established. Preferred sampling times are at pre-
treatment, 0,1,2, and 7 days, 2 and 3 weeks, and 1,2,3,
4,6,9, and 12 months. The study need not be conducted
for more than one year for terrestrial crop and noa-
crop uses, and terrestrial/aquatic uses.

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

Anaerobic soil metabolism: Terrestrial anaerobic soil
studies should use the same soil as used in aerodic
studies. Obtafn an aliquot at the thirty-day interval
from the asrobic sofl study, and establish anaerebicity
by either waterloguing or purging with inert gases. -
Preferred sampling intervals are thifty and sixty days
after anaerobicity has been established.

Effects of microbes on pesticides: Impact of microbes
on pesticide transformation is measured by coeparisons
of metabolic processes under sterile and non-sterile
conditions during a thirty-day period. Preferred
sampling intervals are 1,3,7,14,20, and 30 days, but
other {ntervals may be appropriate. Acceptable sotl
sterilization methods are heat or high energy fonizing
radiatfon. Attempts should be made to {dentify organisms
responsible for degradation. For organisms which are
difficult to {dentify, family names will be sufficient.
Isolates that cannot be {dentified to family level must-
have descriptive characteristics which can be substit
for generic classification. Alternately, studies utitizing
pure or defined and characterized mixed cultures of
bacteria, algae, and/or fungi are adeguate.

Effects of pesticides 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 effects cannot be measured
directly and population studies may be the only recourse.
when the functional approach is chosen, data on the
effects on nitrogen fixation, nitrification and degrada-
tion of cellulose, starch, and protein are required for
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" " _sorrestrial and aquatic uses, and for terrestrial/

aquatic uses, an additional pectin degradation study

{s required. When the population approach is chosen,
effects on pure or mixed culture populations of repre-
sentative microorganisms from sofl 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 an
Nitrobacter. For cellulose, starch, pectin, protein,
and similar degradation, fnclude at least one each of
sofl bacteria, actinomycetes, and molds such as Bacillus,

" pseudomonas, Arthrobacter, Cellulomonas, € haga,

Streptomyces, Penicillium, Flavobacterium, Tr rma,
KEperg%;‘us, Chaetomium, and Fusarium. Animal or plant
pathogens and indicators of fecal pollution are unsuftable.

A leaching study using radfoisotopic or comparable
techniques is required. A minimum of four solls are
used, including soils such as sand (agricultural), sandy
loam, silt loam, clay or clay loam having a pH range of
4 to 8 with at least one soil having an © ic matter
content less than one percent. The pesticide s added
to soil corresponding to the highest recommended rate
for a single application. Each soil is immediately
leached with the equivalent of twehity acre-inches of
water. In addition, one of the above treated soils 1s
aged for 30 days under aercbic conditfons prior to
inftiation of leaching, which is at the rate of equiva-
lent one-half acre-inch of water per day for forty-five
days. A material balance, depth of leaching, and
quantity and identity of the pesticide and {ts degrada-
tion products or metabolites must be provided.

Characterization of sofils must be reported including
texture (percent sand, silt, and clay), percent organic
matter, pH, cation exchange capacity, and bulk density.

A field dissipation study under actual use conditions
is required. Analyses are continued until a ninety

percent loss of the gesticide occurs or until patterns
of formation and decline of degradation products are
established or to » maximum test duration of eighteen
months. Soil sasples are taken in increments to 2
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 depth of 12 inches from sites in four agricultural use

aress. Sampling times include preapplication, day of
application, and shortly post-application. Succeeding
samples are dependent upon degradation and metabolism
characteristics.

Identification of residues cosprising more than ten
percent of inftial application or 0.01 ppm is needed
to construct decline curves of residues in soil.

Characterfzation of sdils must be reported including
texture (percent sand, silt, and clay), percent organic
matter, pH, cation exchange capacity, and bulk density.

Rotational crops: Studfes are required to establish

if pesticide residue uptake occurs in rotational crops,
emergency replanting, or in situations where crops
receive water from treated areas. The applicant must
fdentify crops that can be rotated in the proposed use
areas. Treat a sandy loam soil with radiolablded
pesticide at a rate equivalent to that expected under
actual use condftions. Following treatment, age the
pesticide aerobicilly for a time approxima¥fis: the anti-
cipated cultural practice; for example, one year for
crops rotated the following year, 120 days for crops
rotated {mmediately after harvest, and 30 days for
assessing circumstances of crop faflure., Plant a

root crop, small gratin, and leafy vegetable crop at
the above times and periodically analyze to maturity.
when residues are found, a field study using formulated
products shall be undertaken to determine when residues
would not occur in subsequent crops under actual use
conditions. A crop residue study under actual use
conditions 1s required for those practices where 2
subsequent crop is treated with the same active ingre-
dient as the initial crop. This study is not required
for a cover crop if typically plowed under and not
grazed. A crop residue study under actual field use
conditions is required wiere water from treated areas,
including holding ponds or effluent and other discharges,
is typically used to irrigate crops.

NOTE: Data which are to be reported from field tests
Tnclude precipitation (accumulated from first application
to each sampling), water table, grade (slope), and soil
type. In addition, dates of planting and harvesting,
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_ application and saupling times; dates and stages of

‘crop and pest development; application-to-harvest and
application-to-sampling intervals for each treatment;
and the depth, weight, or volume of each sample and
the weightsand volumes of alfquots taken for analysis
must be reported. When water flow {s measured in situ,
flow meters or comparable techniques are required.
(Data in gallons per minute or liters per minute will
be acceptable.)

Characterization of sofls must be reported includéng
texture (percent sand, stlt, and clay), perceat organic
matter, pH, cation exchange capacity, and bulk density.
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10. Fish residue accumulatfon data using radiocisotopic
or comparable technigue are required. Two exposure
systems are required: flow-through (with constant
concentration of aqueous solution of pesticide} and
static (with ambient concentration of residues). Sun-
fish are preferred in ﬂou-through system and catfish
required in the static system. For the static system
treat water overlayering a sandy loam sofl at the pro-
posed application rate and allow system to “age® for
2 to 4 weeks prior to initiation of fish exposure.

Exposure duration is 30 days with suggested sampling
times at 0, 1, 3, 7, 10, 14, 22, and 30 days of ex-
posure; while fish and water samples are taken on O,

1, 3, 7, 10, and 14 days of withdrawal of exposure.
Obtafn sofl and water samples prior to fish exposure
interval. Determine the amount and {dentity of the
residue in water, sofl, whole body fish, edible tissue,
and viscera or carcass at each sample interval.

Characteristics of water must be reported 1nc1ud-1ng
pH, temperature, and oxygen content.

11. Combination and Tank Mixes: A laboratory or field study
coeparing dissipation in soil between a mixture and
that of individually applied active irgredients 1s
required. Pesticides are applied individually and as
a mixture at the recosmended rates to 1ight and heavy
textured sofls. In the field, sample to a depth of 6
inches; and in the laboratory, sample to the bottom of
the container until a residue decline curve is esta-
blished, or for a maximum test duration of 6 months.

KO/ 772975
Ronald ey 30y BT e 5oty
Environmental Chewistry Section, EEE Dranch
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