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~ _ Tagricultural Soils. prepared by Hazleton Laboratories America, Inc. - =

" 4, “CHEMICAL: - . - e - —

chemical name: zinc ethylénebisd'r&ioca?bamal;é —_

- canmon name:  Zineb - <= . - - ._-:
B ___ trade name: various — - - .
structures: - S -H (-:\ S, - i
- : - o— s - =
) B - - —S —é N Ty Sy, —N =5 —Zn jx_ —_
CAS # 12122-67-7 - : T

Shaughnessy %: 0 14506

9. TEST MATERIAL: detailed in study discussions

3. STUDY/ACTION TYPE:

evaluation of environmental fate studies in light of ground water data call-in

4. STUDY IDENTIFICATION:

Rustum, Abu M. Hydrolysis of 14C 7ineb in Buffered Aqueaus Solutions.
{Final Report of preliminary Studyl prepared by Hazleton Laboratories America,
Inc. sponsored by W.R. Landis Associates. received by EPA 4/6/87. EPA AcC. 4
401492-01. 14
Rustum, Abu M. Hydrolysis of = °C 7ineb in Buffered Aqueus Solutions.
orepared by Hazleton Laboratories america, Inc. sponsorad by Micro Flo Company
received by EPA 6/16/87. EPA AcC. # 402346-01. 14
Rustum, Abu M. Artificial Sunlight Photodegradation of c-Zineb in a Buffered
Agueous Solution. {Final Report of Preliminary Studyl prepared by Hazleton
Laboratories America, ‘Inc. sponsored by W.R. Landis Associates. received by EPA
4/6/87. EPA Acc. # 401492-02. 14
Rustum, Abu M. Artificial Sunlight Photodegradation of Cc-Zineb in a Buffered
Aqueaus Solution. prepared by Hazleton Laboratories America, Inc. snonsored by
Micro Flo Company. received by EPA 6/16/87. EPA ACG. 4 402346-02
Rustum, Abu M. Artificial Sunlight pPhotodegradation of C-Zineb on Soil.
[Final Report of Preliminary study! prepared by Hazleton Laboratories America,
Inc. sponsored by W.R. Landis Associates. received by EPA 4/6/87. EPA
Acc. # 401492-03. 14 )
Rustum, Abu M. Artificial Sunlight Photodegradation of C-Zineb on Soil.
prepared by Hazleton Laboratories America, Inc. sponsored by Micro Flo Company.
received by EPA 6/16/87. EPA Acc. # 402346-03. . 14
Rustum, Abu M. Determination of the Mobility of Soil-Aged C-Zineb
Residues by Soil Thin Layer Chromatography. prepared by Hazleton
Laboratories America, Inc. sponsored by Micro Flo Company.
received by EPA 4/6/87. EPA Acc. # 401492-06. 4 -
Lesheski, Mary Jo. Determination of the Mobility of T*c=Zineb in Selected -
'Soils by Soil-Thin Layer,Chranatography. prepared by Hazleton Laboratories
America, Inc. sponsored-by Micro.Flo Company. received by EPA 4/6/87.
— _EPA Acc. § 401492-05. - T 14 = <o
_Saxena, Adesh™. —The Adsorption/Desorption of ~ C-Zineh.on Representative

" - __ sponsored by Micro FIo Company. received by EPA 4/6/87. EPA Acc. 4 401492~04.

- Nash, Ralph G. Detemining_E}nvirormgntal Fate of Pesticides with Microagroecosystems.
published in Residue Reviews, 1983, Volume 85, pp. 199-215.. = e -

“Nash, Ralph G. and Beall, M. Leroy, Jr. .Fate of Maneb and Zinéb.Eunglcide%_;in_Mi-cro—
agroecosystam Chambers. published 1980 by Am. Chem. Soc. MRID 00131024. -
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9. —BACKG}QOUNP: N.a.

- 16.1 A. STUDY- IDENTIFICATION =~ T - , j -

-10.

The studies—below were not reviewed since they dealt with ;C@lex containing =~ ——

7ineb, but not with 7ineb—itself: — - —

Fraunhofer Institut fur Umweltchsmie und Oketoxikologie. Renort on Water Photolysis

of the EBDC Fungicide Metiramcamplex. - submitted to BASF Aktiengesellschaft,
December-1985. Received by EPA 7/2/85. TRID # 470232-033 -

Fraunhofer-Institut fur Umweltchemie und Okotoxikologie. Report on 'rlydrolysi’s_‘

of the EBDC Fungicide Met iramcamplex. .. submitted to BASF Aktiengesellschaft,
December 1985. Received by EPA 7/2/85. TRID # 470232-032 - -

The study below was not reviewed since it is a position paper from the NRC of Canada:

Rose, D., Pearson, C.M., Zuker, M., Roberts, J.R.? Ethylenethiourea: Criteria

for the Assessment ot its Effects on Man. National Research Council of

canada, NRC Assiciate Committee on scientific Criteria for Enviromental
Quality. TRID # 455501-017.

REVIEWED BY:

Typed Name: E. Brinson Conerly i %/\AW\
Title: Chemist, Review Section 3 ¢/ 2‘?/8"7
Organization: EAB/HED/OPP

APPROVED BY:

| / /i
ey /*" .
Typed Name: Emil Regelman J s Mo /o /(,-,\
Title: . Supervisory Chemist, Review Section 3 s '/ [

Organization: EAB/HED/OPP ‘

CONCLUSIONS:

The photolysis studies are not acceptable to satisfy data requirements, as the light
source did not simulate sunlight. The final hydrolysis study is acceptable and
demonstrates that the compound is stable to hydrolysis at pis 5, 7, and 9 (no dem—
onstrated hydrolysis over a 34 day study period). Leaching and adsorption/desorn—
tion studies indicate that the comound is of low mobility, but indicate that an
unspecified impurity or degradate is of high mobility. The K.s for adsormtion ranged
from 1.78 - 6.70. Percentages of compound desorbed ranged fram 0.74% - 16.7% of ad-

sorbed. In the leaching study, Te for the parent ranged from 0.10 — 0.16, and for
the degradate 0.98 - 0.99. -

RECOMMENDATIONS

The critical study to assess environmental fate of the compound is soil metabolism.

The applicant must submit this study. and also an acceptable photolysis study for our

review. L -

ISCUSSTON OF INDIVIDUAL TESTS OR STUDIES:

Rustum, Abu M. Hydrolysis of ME Zineb in Buffered Aqueous §olupioﬁs. " [Final —

Report of Preliminary Study] prepared by Hazleton Laboratories America, Inc. ~spon-

sored by W.R. Landis Associates. recaived by EPA 4/6/87. _EPA Acc. # fl01492—01;

3
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B. MATERIALS AND METHODS

test chemical - 14C——

- —eadiopurity—at 1

system 1 (I-ppm aque

provided by spons
test solutions — ca-b
test bufters -
sodium acetate —
sodium borate - 0
sodiunm phosphate

Zineb,“éééc._ggt._}l§7MBeq{@551 (3.22 mCi/muol), -
east 89.0%" in 0.5M NH,OH [by HPTC analysis and solvent

or, 10 mg/L in H,0O

ppm (eqﬁivalentzto 5 mg/L) - -

0.02 M, pH 5
.01 M, pi 9
~ 0.0l M, pH 7

test protocol - filter-sterilized solution

dark. Samples we

C. REPORTED RESULTS

re analyzed by HPIC a

s were inqubated @ 25° 1.10C in tha
nd LSC.

The hydrolytic half-lives of Zineb ... at pH 5, 7, and 9 appeared to be

greater than 7 days.
levels, but increased
The percent of Zineb
time 0 for all pH lev

Time 0 column recove
rapidly and were gre

ries were below 70% at all pH
ater than 90% by study completion.

recovered from the HPLC system was below 403% at

els. Recoveries of Z

stabilize after about 21 hours in pd 5, 93

hours: mimutes in pH
at all pH levels, and
5 and 7.

D. STUDY AUTHOR'S CONCLUSIONS

9.
another peak was see€

ineb increased and appeared to
:50 hours:minutes in pH 7, and 94:00

One additional HPLC peak [other than Zineb} was seen

n at one time point in both pH

/OUALITY ASSURANCE MEASURES

Homogeneity of test solutions was verified by LSC == each individual sample

- was within 10% of the

mean for all (0.8% £

or i 5 and 0.2% for pH 7 and 9.)

E. REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS

This is designated by
following deficiencie

1) The purity of

means that as much as 11% imp

2) No time-zero ¢

the preparer as a "D
St

the test compound is

oncentration is repor

reliminary study". We note the

reported as “at least 89.0%" 'This

urities could be present.

ted for pH 9.

3) In the earliest analyzed samples an impurity designated Peak A

represented 10

4) Apparent conce
approximately

_was supposed t
result from a_
5) Recoveries of
- applied materi

-50% as much radioact
ntration in the pH 5
202 during the incuba

jvity as the parent Zineb.
test solution increased
tion. Although the concentration

o be only 50% of saturation, this observation could

solub}lization of tes
radicactivity in peak
al, -and increased ove

t matérial. .
areas were as low as ca. 50% of
rmpime’in‘all pHs. If one believes

the results, Zineb is being forimed over the course of the incubation.
increase with incubation in all .

— phis.

“This study does not _appear useful etther: £

-— the compaund or for e

be due to artifacts of the analytieal method. : - -

6) Concentratior of Zineb appeared to

stimating half-1lives.

or .demonstrating stability of ~
_ The observations reported may =

ous ferrous sulfate;methangl‘55:45 v/v). Solubility as



19.2 A STHDY IDENTIFICATION = I

— Rustum, Abu M. .Hydrblysis of 14C_Eineb I;fBufE;red_AqueéﬂsA§olhtign§:
— prepared by‘HazletOﬁfLéborateries America, Inc. sponsored—hy Micro Flo Company.
received by EPA 6/16/87. EPA Acc. % 402346=01. — -~ -

~  B. MATERIALS AND METHODS - ~

test materiai — as above - - . - ' -

test solution — ca. 5 ppm, analyzed by LSC to determine exact concentration
test buffers — as above

test protocol - samples were analyzed at 9, 6, 13, 20, 27, and 34 days by HPIC.

C. REPORTED RESULTS

The hydrolytic half-lives of Zineb under test conditions at pH 5, 7, and 9
appeared to be greater than 34 days. The HPLC column recoveries were above

90% at all time points, except day 0 (81% to 88%), for all pH levels. The
percent of Zineb recovered fram the HPLC system was above 90% at the final time
point ‘in all pH levels. No additional major peaks (greater than 10%) wers
observed in pd 5, 7, and 9 except at Day 20 for pd 5 (one replicate, 13.0%)

and 9 (both replicates, 13.6% and 13.5%). One additional minor HPILC peak
(approximately 1%) was observed in pH 9 at one time point (day 20).

D. STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES

Replicate aliquots of test solution counted within 3.2% of the mean for all.

E. REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS

There is no clear-cut demonstration of formation of major degradates within the
time period of the study. In spite of the somewhat exotic results reported in
the previaus study, EAB accepts this study as fulfilling data requirements

for hydrolysis.

10.3 A. STUDY IDENTIFICATION

Rustum, Abu M. Artificial Sunlight Photodegradation of 14C-Zineb ina
Buffered Aqueous Solution. [Final Report of Preliminary Study] prepared by
Hazleton Laboratories America, Inc. sponsored by W.R. Landis Associates,
Tnc. EPA Acc. # 401492-02. ‘

B. MATERIALS AND METHODS

test compound - as described above in study 10.1
test solution-—-test compound dissolved in 0.5 M NH4OH, in pH 9 buffer to
a final concentration of -5 ppm -

~ light source = commercial lamps (spectral characteristics attached)

test buffer ——pH 9 as described apbove in study 10.1 —

— sampling- protocol - time 0, 35%7 2hr 5",-3 hr 25“, 19 hr 45", 24 hr 45“, -
- 44 hr 35", 90 hr 55%, 64 hr I5" - -

C. REPORTED.RESULTS ~ _ T - -

: Column and Zineb-reco&erieg‘... increaseld] .. with time in both hydrolysis
- (dark control) and photolysis (exposed) samples. Due to this abnormal

)
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— Distribution of Radicactivity in =
- __— PH 5 Samples* ] -

Hydrolysis ' o . VAg g5 percent T Column

Time HPLC of Total Applied - Recovery
(Days) Replicate Zineb Peak A (%)

0] A-1 83.6 2.1 89.6

B-1 81.6 2.3 86.6

Mean . 82.6 - 2.5 88.1

6 A-1 85.1 4.4 94 .5

B-1 85.5 5.3 94.8

Mean . 85.3 4.8 94.6

13 A-1 89.7 3.3 94.6

B-1 91.8 2.7 94.9

Mean : 90.8 3.0 g4.8

20 A-1 83.17 13.0 102.6

B-1 93.2 2.1 96.7

Mean 88.4 ' 7.6 ’ 99.6

217 A-1 87.17 1.6 90.5

B-1 95.3 0.9 97.8

Mean g91.5 1.2 94.2

34 A-1 89.6 " ’ 3.9 94.0

B-1 94.1 1.1 36.6

Mean . ' 91.8 2.8 95.3

. ] .
RNote: The feilowing retention times were found: ‘Zineb = 2.5 minutes, and

Peak A = 4.5 mﬁnutes.‘—Retention-timesjﬁere representative;V51ues. Actual-.

: _—retention times varied due to changes in_the mobile phase composition.

"% For each sample, the balance of radicactivity not accounted fot'iﬁ'the

table was present as_gjffuse-radioactiw1ty among the HPLC fractions.

2 G
7 it O

n

ILJTP'

@. ‘\l..;. w

- | R "; ;_;;_ '*f;;;;;I:*;E§3_Le"1‘ .

e . HLA 6015-341B—



Hydroiysis

Time

gDavs)

C

Me:z
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Me:zn

23

Me:zn

-

__Distributio

Table 7

- -— PpH Z ngpleg*

“For each sample, the baiance of
tzble was present as diffuse ra

The pre- and post-
LSC, were determine
- time points, which may

racoveries for

thrs sample.

n of Radioactivity in

14c as Percent ~
of Total Applied

Zineb

88.
10.

19.

90.
86.
88.
92.
89.

90Q.

g2.

88.

90.

95.
92.

94.

radﬁoactivity.not

7
b

b

o

L

w o

peak A

2.
3.

3

o
.
-—

N

L™
e
0

g
3

A

A
o wm

€olumn . .
Recovery
!/. —_—

g5.8
79.2**

87.5

102.
96.

o~

99.4

96.
93.

o~ o

94.1

97.5
94.8

96.2

accounted for {n the

dijoactivity among the HPLC fractions.
{100 L each), as analyzed by

HPLC injection aliquots
d to contain a higher d

pm level tn
have resulted in the observe

d

an at other
lower column and Zineb
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= — ) - - Table 7 (Continued) ) - T =
- B B ] Distribution of Radiocattivity in T -
— ~ - pH 7 Samples*. =~ _ -
Hydrolysis 14¢ as Percent “Column
Time HPALC of Total Applied Recovery
(Days) Replicate Zineb Peak A (%)
34 A-1 100.0 2.0 103.0
B8-1 99.5 - 2.3 104.2
Mean 99.8 2.2 103.6

Note: The following re
peak A = 4.5 minutes.’
retention times varied

*

7Zineb = 2.5 mi-utes and
tative values. Actual
‘tion.

tention times were found:

Retention times were represen
due to changes in the mobile phase compos

dijocactivity not accounted “or in the

the balance of ra
ong the HPLC frzctions.

For each sample,
t as diffuse radioactivity am

table was presen
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_ Table 8 —_— Tz

-
-

- " pistribution of Radioactivity in o~ -
_ - —pH 9_Samples* 7

Hydrolysis - T8¢ as percent - Column .
Time HPLC of Total Applied -Recovery
(Days) Replicate Zineb peak A " peak B %4
0 A-1 72.2 3.1 NA 80.2
8-1 71.3 3.9 NA 81.5
Mean 11.8 3.8 NA 80.8
6 A-1 88.6 5.1 NA 97.6
B-1 84.2 4.9 NA 93.4
Mean 86.4 5.0 NA 95.5
13 A-1 90.6 2.0 NA 944
B-1 89.5 1.5 NA 93.1
Mean 90.0 1.8 NA 93.8
20 A-1 13.3 13.6 1.3 30.2
B-1- 13.2 13.5 1.2 90.7
Mean "73.2 13.6 1.2 90.4
217 A-1 92.1 1.3 NA 94.5
B-1 92.6 1.9 NA 96.5
Mean 92.4 1.6 NA 95.5
34 A-1 93.3 2.4 NA 97.5 -
B-1 92.5 2.1 NA 96.9
Mean . 92,9 2.6 NA " 97.2

Note: The following retention times were found: Zineb - 2.5 minutes, .
peak A = 4.5 minutes, and Peak B = 13.0 minutes. ‘Retentien times_were- -
representative valses. -Actual retention times_varied due to changes in- the -~
mohile phase composition—— B . . —

NA- Not agplicable: i -

_ % For each sample, the balance of radioactﬁvityvﬁbf_accduﬁtgd for in the
_ table was present as-diffuse radioactivity among. the HPLC fractions.

. . 57 OF 9°
9

— — = Tableoas
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phenmmenon,;thé‘data genéfatéﬁ'during the 7-d
calculate the photolytic half-life of Zineb.

was observed in both dark control %Ti exposed samples. ..

significant amounts of the applied

(14.9%) and exposed—(?S.Oﬁl_samples:z:: —

STUDY- AUTHOR'S CONCLUS IONS/QUALITY 55"5"URANCE MEASURES

Column and Zineb recoveries found

in both dark control and

ay study were not enougﬁ_E
One -additional peak (Peak A) -

[which]- represented

C at Time 0, in both dark- control "

exposed samples -

... indicated a potential difficulty since recoveries of both increased -

significantly with time.

REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS

As the preparer correctly states,

STUDY IDENTIFICATION

the "abnormal" observations with respect

to recoveries preclude use of this study to define photolytic behavior of this
material. We further note that the characteristics of the
emissions in a €ew narrow bands rather than a broad spectrum. The light source
does not simulate natural sunlight.

light source indicate

Rustum, Abu M. Artificial Sunlight Photodegradation ot 14C—-Zineb in a Buffered
leton Laboratories America, Inc. sponsored by
Micro Flo Company. received by EPA 6/16/87. EPA AcC. % 402346-02

Agqueaus golution. prepared by Haz

MATERIALS AND METHODS

similar to 10.3 described above, except sampling was done on days 0, 6, 13, 20,

27, and 34.

REPORTED RESULTS

The HPIC column recoveries were similar for exposed

and varied from 84.0% to 132.3%.

and exposad samples, and varied fram 62.3% to 117.1%.

nificant product was seen under these exper

Zineb recovery was s

and dark control samples,
imilar for dark control
Beside Zineb, one sig-
imental conditions. For both exnosed

and dark control samples, this product was always less than 7%, except at Day '

20 (21% or less).

STUDY AUTHOR'S CONCLUSIONS/QUALITY

ASSURANCE MEASURES

Under the test conditions of the 3

4-day period of the study, the degradation
of Zineb was not sufficient to calculate the half-lives for both hydrolytic
(dark control) and photolyticV(exposed) samples.

REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS

1) The light soﬁrée was rnot cﬁmpagablé—to—natdfal<sun1ightrl .-

2) Analytical results were somewhat— more erratic than would be expected -

. given the technigue used. - - T 7 77 e T
3) 2Zineb seemed to increase over time in both exposed samples and dark
contfols,Aglghough this could be an srtifact related to_ camment 2.

This study is not acceptable €o fu

1£i1l aquecus photolysis

data Eequiremehts.

10
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STUDY IDENTIEICATION

Rustum, Abu M. Artificial Sunlight Photodegradation of 14~ sineb on Soil. -
[Rinal Report of Preliminary Study} prepared by Hazleton Laboratories - -
America, Inc. sponsored-by W.R. Landis Associates, IncC. received-by EPA
4/6/87. EPA Acc. § 401492-03. - N

MATERIALS AND METHODS -

test compound - as described in 10.1

test soil — characteristics attached

light source - commercial lamps (characteristics attached) -

extraction method - soil was extracted 2x with NH,0H 0.5 M. After LSC
quantitation, the extracts were centrifuged and passed onto the HPLC
system. .

analytical method - as described in 10.1, LSC for total radioactivity,
and HPIC for differential analyses

REPORTED RESULTS

No apparent degradation occurred in either the ... exposed or dark

control samples during the 3-day preliminary study. Material balances fram
the ... light-exposed samples ranged fram 93.5% on Day 0, to 99.3%

on Day 1, to 97.2% on Day 3. Material balances for the dark control samples
ranged from 91.1% on Days 0 and 1, to 91.3% on Day 3.

STUDY AUTHOR'S CONCLUSIONS /QUALITY ASSURANCE MEASURES

It appeared that under the test conditions of the preliminary study,

the half-life of Zineb was greater than 3 days for both ... exposed and
dark control samples.

Radioactivity in CO, and organic volatile traps was below detection limits.

Two different extraction techniques yielded vary similar recoveries {(ca. 70%).

REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS

This is only a preliminary study, not intended to satisfy data requirements.
It is unacceptable for this purpose, in any case, since the light source does
not simulate sunlight.

STUDY IDENTIFICATION

Rustum, Abu M. Artificial Sunliqht;?hotodegradaﬁion of 14C—zineb on Soil.

prepared by‘Hazleton_Laboratories America, Inc. sponsored by Micro Flo Company.
‘received by EPA 6/16/87. EPA ACC. 4 402346-03. . o e '

MATERIAIS{TNDMETI;QDS. - — =

In general-as described in 10.5,_BG£Asamplin¢ was done on des.6; 6, 13, 20,
27, and 34. - - ) -

REPORTED RESULTS i

1) No major soluble photodegradation products were observed as a result of

/1
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- ——— ___ Table 10 —

fug - ..

- - —— —hthA 601573428 - 7

Table 7 S

I " pistribution of Radioactivity: PH 9 samples =

B fxppsed_&g_throma~50 Lamps™* . .
Time of . " 14¢ a5 Percent - Column a
Exposure Sample of Total Applied . Recovery
(Davs) ldentification Zineb Peak A peak B (%)

0 60153428pHI-2** 117.1%* 6.6** NA** 132.3**
6015342BpHS-3 78.1 4.1 NA 89.1
6 6015342BpHI-2 87.2 5.2 NA 96.5
6015342BpH3-3 718.8 5.0 NA 88.5
13 6015342BpHI-2 B88.2 1.6 NA 91.5
: 6015342BpH9-3 83.0 1.6 NA 86.3
20 © .6015342BpHI-2 68.4 19.3 NA 91.1
 5015342BpH9-3 62.3 19.6 NA 84.8
21 6015342BpHI3-2 90.2 1.2 NA 92.6
60153428pH9-3 89.3 1.4 NA 92.6
34 6015342BpHI-2 91.5 2.6 NA 95.1
£015342BpHI-3 B6.4 2.3 NA 91.3

Note: ¥he following retention times were found: Zineb = 2.5 minutes,
peak A = 4.5 minutes. Retention times were representative values. Actual
.retentisn times varied due to changes in the mobile phase composition.

NA Not applicable.

* for each samplie, the palance of radioactivity not accounted for in
the table was present as diffuse radioactivity among the HPLC
fractions.
** Residual radioactivity possibly remained in the HPLC system from previous
injections.

)
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-Time_of
Exposure

gDays)

0

13
20
21

34

Note: The fol

peak A =

DistrTbution 0

lowing retention times were found:
4.5 minutes.

retention times varied due to chan

NA Not applicable.

*

For each sample, the balance O

the table
fractions.

was present as diffuse radioa

—t

ges in the mo

fr

I Radiocactivity:

sample
Identification Zineb
601534ZBpH9—8 73.5
60153428pH9-9 83.0
601534ZBDH9-8 g2.1
60153428pH9-9 83.2
601534ZBDH9-8 89.4
60153428pHI-9 87.2
60153428pH9-8 65.1
6015342BpH9-9 68.7
6015342BpH3-8 90.3
6015342BpH9-9 g90.4
60153428pHI-8 103.5
60153428pH9—9 92.4

-

e 8

‘4Cmé§:Pefcént
of Total Applied

-- peak A -~

- @

4.
2.

5.2
4.6

1.3
2.0
21.0
17.0

1.6
1.3
4.0
3.3

Peak B~

NA
NA

NA
NA

NA
NA
2.0
1.3

NA
NA

NA
NA

-pH 9 Dark Control Samples

Column

Recovery

Zineb = 2.5 minutes,
Retention times were representatﬁve values. Act
bile phase composition.

adjoactivity not accounted for in

ctivity among the HPLC

%

84.0
89.6

90.
93.

w W

92.
91.

wm N

92.0
89.1

93.5
93.4

109.2
97.3

uyal
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- T — - Table3
,___ , - Column and 14c_Zineb Recoxgrﬁé; by —
HRLC of Exposed samples -—

N ) - Column

Time sample Recovery (%) - Recavery
gDays) Reglicate Zineb Peak A Peak B peak C Y%
0 A 102.4 9.4 NA NA 113.9
B 89.7 3.2 NA NA 93.3
Mean 96.0 6.3 103.6
6 L10 g4 .1 2.6 NA NA 87.4
112 84.1 3.5 NA NA 90.1
Mean g84.1 3.0 88.8
13 L2 86.2 2.1 NA © NA 89.8
L8 84.2 3.0 NA NA 89.2
Mean 85.2 2.8 89.5
20 4 69.8 1.1 1.4 4.2 88.3
L1 70.1 11.5 2.2 4.5 90.1
Mean 70.0 11.3 1.8 4.4 89.2
21 L5 91.6 3.2 0.6 NA 96.1
L6 88.8 3.0 0.9 NA 94.8
Mean ' 90.2 3.1 0.8 95.4
34 L7 91.3 2.9 0.4 NA 95.5
L9 . 87.8 2.2 0.4 NA 91.0
Mean 89.6 2.6 0.4 NA 93.2

NA Not applicable.
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——r ) - - ___HLA' 6015-3438

- .. .- T Table 4

— —— pistribution o$—14C~Zine5_and pegradation ™ - N
____— Products Expressed as percents of Radioactivity _ -
- — ApplTed to Expﬁked_Sdﬁl Samples -

0.5M NH4O0H ) -

Time Sample Extractable Recovery (%)*

(Days) Replicate fraction 7Zineb Ppoak A Peak B Peak C Total*~*

0 A ' 16.2 78.0 1.2 NA NA 85.2

B 68.4 2.4 NA NA 70.8

Mean 13.2 4.8 NA NA 78.0

6 L10 55.3 46.5 1.4 NA NA 47.9

112 46.5 1.9 NA NA 48.4

Mean 46.5 1.6 NA NA 48.2

13 L2 53.6 46.2 1.4 NA NA 47.6

: L8 45.1 1.6 NA NA 46.7

Mean 45.6 1.5 NA NA 47.2

20 L4 52.3 36.5 5.8 0.7 2.2 45.2

L 36.7 6.0 1.2 2.4 46.3

Mean 36.6 5.9 1.0 2.3 45.8

27 L5 53.9 49.4 1.7 0.3 NA 51.4

L6 47.9 1.6 0.5 NA 50.0

Mean 48.6 1.6 0.4 NA 50.7

34 L7 53.1 48.4 1.5 0.2 NA 50.1

“ L9 - .  46.6 1.2 0.2 NA 48.0

Mean ) 47.5 1.4 0.2 NA. - 49.0

NA —No peak observed:’_ . o -

T+ Values = percent extractable fraction x HPLC fraction (percent-fecqgé?y -

“Tvalges). - R o : R _ . i

- *% “Sum of 7ineb; Peak N, Peak g, and Peak C differed from 0.5M NH,OH—.
'extractablé“fractién due to fluctuating column—retover. —.
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_Zineb Recaveries for
park Control Samples

HPLC Pgbcedure —

— - - Column
sample - % Recovery Recovery
Replicate Zineb Peak A Peak B peak C (%)
C 66.1 8.7 7.2 1.3 85.6
D 68.8 7.9 8.5 1.4 89.0
Mean 67.4 8.3 7.8 1.4 87.3
D3 64.0 18.1 1.0 2.1 87.4
D12 64.4 18.2 1.1 2.8 88.1
Mean 64.2 18.2 1.0 2.8 87.8
1l 64.7 17.8 0.8 2.6 86.9
D11 66.5 19.3 0.7 3.4 91.1
Mean . 65.6 18.6 0.8 3.0 89.0
D2 74.7 5.6 0.3 4.2 85.7
D9 63.4 18.9 1.1 2.6 88.5
Mean 659.0 12.2 0.7 3.4 87.1
D4 64.2 19.3 1.1 1.0 87.0
D6 64.8 18.7 1.0 1.3 87.2
Mean 64.5 19.0 1.0 1.2 87.1
D5 64.2 17.8 1.3 1.4 85.9
D10 62.2 19.4 1.4 1.1 85.9
Mean 63.2 18.6 1.4 1.2 85.9
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— _ — T — —HrA BOT5=3438——
_ T ‘,l;j__:f;;___— . Table & - - T T -
- - — - ‘—”“D'iﬁrib_ufi—oﬁ*of 14c_7ineb and Dégrada:t—ion - .
i?_r_odur.ISrExpressed as percents of Radioactivity - —
- - - ppplied to Dark Control samples - _ L
0.5M NHgOH B
Time sample gxtractable Recovery (%) * i
(Davs 2e91icate fraction jneb peak A peak Peak C Total**
Q A 74.8 49.4 6.5 5.4 1.0 62.3
B §1.5 5.9 " 6.4 1.0 p4.8
Mean: 50.4 6.2 5.9 1.0 63.6
6 D3 55.2 35.3 10.0 0.6 1.5 47 .4
D12 35.5 10.0 0.6 1.9 47.%
Mean 45.4 0.0 0.6 1.5 47.5
1z Dl 50.3 32.5 9.0 0.4 1.3 43.2
R 33.4 9.1 0.4 1.7 45.2
Mean 33.0 9.4 0.4 1.5 44.2
z9 D2 47.9 35.8 2.1 0.1 2.0 40.6
D9 . 30.4 q.1 0.5 1.2 4.2
Mean 33.1 5.9 0.3 2.0 40.9
21 D4 47.2 30.3 9.1 0.5 0.5 40.4
D6 30.6 8.8 0.5 0.6 , 40.4
Mean 30.4 9.0 0.5 0.6 -40.4
34 05 48.3 31.0 8.6 0.6 0.7 40.9
010 : 30.0 9.4 0.1 0.5 40.6
R —_ Mean 30.5 9.0 0.6 0.6  40.8

. galues < Ppercent extractabTé fraction % HPLC fraction (bercegt«gecovgry

) _' ~ value). »
= _ o % Sum of__Zinpb, peak A, Pea
_ extractable fraction due.

c differedjfrom70.§ﬂ_&H4OH

« 8, and Peak :
to’fluctUEting column recovery:—
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- - T - 287 - F
— = - R WLA BOTS-3838 . ———
N o — - T . Table 1 —_ - - i —
- - o _ R— "—“——Meai—Pef—C—eth Recofe?ies for ] - -
T gxposed Soil samplés -
gxposure  0-98 NHgOH . ) grganic - -
Time gxtractable Soil €02 volatiles Total _
{ Days) fraction fraction Trap Trap* Recovery
0 716.2 21.2 NA NA 97.4
6 55.3 37.0 0.0 0.0 92.3
13 53.%6 40.8 0.4 NA 94.8
20 52.3 43.9 1.1 0.0 97.3
21 53.9 43.5 1.1 0.0 98.5
34 53.1 52,2 1.1 0.0 96.4
NA Not app’licab’le.
N . * Numbers are expressed as mean percentages of the total radioactivity
F ’ applied to dup’licate sampies.



P

" Mean Percent Recoveries _for

— txposure _ 0.5M NH,OH - — i}
Time Extractable Soil Co?
fDays) Fraction* Fraction* Trap*
0 74.8 21.8 NA
6 55.2 42.4 0.5
13 50.3 48.4 0.5
20 47.9 47.8 0.5
27 47.2 49.2 0.5
34 48.3

51.0 0.5
. NA Not applicable.

» Numbers are expressed as mean percentages of
applied to duplicate samples.

_ HLA 801 53438

DaFE_Contrpl-Samples —

Oréénigi
Volatiles
Trap*

et e

NA

0.0

0.0

0.0

0.0

0.0

—|aolQe—to—o—

- 5

Total
Recovery

96.6
98.0
99.2
96.2
97.0

99.8

the total radioactivity
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- T — - - - lte 1o b=
- T = . % _ ' e
i L —— J— e — I l7_ -
- B - T = - HEA—6815-3438
. = — —  prop¥riies-af pickenson Sandy Loam=Soil
— ) — Composition — - - - — T
- ~--Sand - B -~ 16% - =
Silt 17% ) -
“Clay Y .
Organic matter®* 1.48%
field moisture capacity** 19.0%
pH 6.9
gulk density** 1.31 g/cm?
- cation exchange capacity 4
* percent organic matter is considered to be 0.1 times
the organic matter value expressed in tons/acre.
#+ petermined by HLA.
i
L



10.7

A

®
!

34 days of exposure to artiFicial sunlight. ) o

2)- Material balances for the “exposed samples ranged €rom 92.3% on day 6
to 98.5% on Day 2Z7. Material balances for the dark control samples ranged
from 96.2% on Day 20" to 99.8% on Day 34.— i . -

3) Extragt_agte—gd@activiw decraased fram 76.2% (mean value of duplicate
analyses) on Day 0 to 55,3%+tmean value of duplicate analyses) at Day 6 —
and then remained fairly constant through Day 34 of the definitive study.
The percentage of total &xtractable radioactivity varied similarly. -

4) The cumlative radioactivity found in the CO. and organic volatile traps

of the exposed samples after Day 34 of the définitive study was 1.1% of

the total applied radioactivity. The cunulative radioactivity found

in the O, and organic volatile traps of the dark control samples was

0.5% of the total applied radioactivity.

STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES

The duration of the study was insufficient to allow estimation of half-life.

REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS

This study is not acceptable to fulfill the requirements for soil

photolysis because the light source did not simulate natural sunliaht.
Further, the analytical results appear somewhat erratic, and do not

present a clear-cut pattem of decrease of Zineb with concamui tant

decrease in photoproducts—— i.e. Zineb first decreases, then increases again.

STUDY IDENTIFICATION

Lesheski, Mary Jo. Determination of the HMobility of 1““lC—Zineb in Selected
Soils by Soil Thin Layer Chramatography- prepared by Hazleton Laboratories

America, Inc. sponsored by Micro Flo Company. received by EPA 4/6/87.
EPA Acc. # 401492-05.

MATERIALS AND METHODS

test solution — test compound 1in 0.SM NH,OH [per preparer Ca. 0.02 uCi/spot]
not. aged before TIC development described in test protocol

test soils — details attached, not sterilized 2

test protocol — test solution was applied to a TIC plate, together with reference
2,4-D and carbofuran. The plates were developed in H20 at roaom temperature,

dried, and radioactivity detected by a linear analyzer.

REPORTED RESULTS

Details are attached. For each soil except Plainfield sand, the Zineb showed two _
areas of radioactivity, the first near the originy representing ca. 80% and the
s_econd‘t;_:_ailing fram the origin to the solvent Eront,--representing ca. 20%.

D. STUDY AUTHDR'S CONCLUSTONS/QUALITY ASSURANCE MEASURES : -

_The majority of the 7ineh radioactivity remained at the orig_in of the soil™ —
TLC plate, while the remainder of—the radiocactivity was spread along the
plate. The leading edge of the radioactivity of Zineb was in the same

-or higher mobility class as the reference standards of 2,4- D and carhofurat.

7ineb was classified as very mobile in Plainfield sand, Mississippi silt loam,
and Hagerstown silty clay loam, and mobile in Fox sandy loam. It is likely that

23



) N Field Cation
Organic Moisture Exchange ~ Bulk
sand Silt Clay Matter Capacity Capacity Density
Soil (%) ) (%) (%) * (%) pH (mea/100 a) (g/mb)
Mississippi 29 58 13 1.1 20.3 7.0 13 1.18
511t loam :
plainfield 97 1 2 0.3 2.1 5.4 T** 1.59
sand :
Fox : 61 30 9 2.3 10.6 6.8 6 1.33
sandy leam
Hagerstown 21.4 50.2 28.4 2.5. 3 6.6 14.7+4 1.21
silty clay
loam

Soil physical properties were analyzed by the University of Wiscensi
except for Hagerstown soil for whi

and Forage Laboratory,
soil were provided by Cha
field moisture capacs
HLA.

Mississippi silt loar
County, Kississippi.
County, Wisconsin.

Lake in Adams County, Wis
Kiln in Frederick County,

was

*

ty (except for Hagers

fox sandy loam was
Flainfield sand was collected near the south shore of Pentwell

¢ matter is assumed to be 0.1 times the organic matter
per acre.

Clabl=T 10—

) i A - ”“““;::fL;::i_:-

~HLA 6015-345

TabTe 1 -

-

__ Soil physical properties .

n Extension Soil
ch the results as well as the
rles Helling of the United States pepariment of Agriculture.
town soil) and bulk density were measured by

collected from a delta farm near Greenville in wWashington
collected from a farm near Deforest in Dane

consin. Hagerstown silty clay loam was collected near Lime
Maryland.

+ Mg (1bs/acre) + K §1bs/acre)]

400 243 780

percent organi
expressed as tons
% Calculated from the equation:
Cation .
exchange = 0.75 (Ca (1bs/acre
~ capacity :
+ Helling, C. S., 5011

—

Sci. Soc. Amer. Proc., 35:744 (1971)-
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| ——=== -~ — TRelative Mobility (Rf Value) of 14c-Zineb

frontal Re_Value*

"““———'anq Referencg_Standards_ﬁn yarious Soils -

Frontal R¢_Value*®

Determﬁnatian Zineb 2,4-0 Carbofuran Zineb 2,4-0 Carbofuran
Plainfield Sand
1 1.0 1.0 1.0 1.0 1.0 1.0
2 1.0 1.0 1.0 1.0 1.0 1.0
3 1.0 A A 1.0 NA 1.0
Mean frontal 1.0 1.0 1.0
R¢ value?
Mean mobility (5) (5) (5)
class+t ’
Mean# 0.40 0.40 0.40
Fox Sandy Loam
1 0.74 0.56 0.54 0.72 0.49 0.39
2 0.71 0.50 0.59 0.74 0.46 0.55
3 0.79 NA NA 0.76 NA NA
Mean frontzl 0.75 0.50 0.52
R¢ value$
Mean mobility (4) (3) (3)
classt+t
Mean# 0.76 1.48 1.40
NA Not applicable.

* As determined by measuremen

++ pAs determined by measuremen

+ Deterwined from measurement
++ As defined by £pa Pesticide

~_page &/ (1982),
(1) = Immobile (Rf = 0.0
_ (2) = Low mobility (Rf =
T (3)_;;lntermed1§ie mobi11
~ (4) = Mobile (Rf =

W

_ 7(5)_-“Very mobile (Rf

using the_@ean<3f valge. -

0.65 through 0.89)
= 0.90 through 1.0)

K is the sorption coefficient
equation and sample calculation are in

ts from linear analyzer scans.
ts from autoradiograms.

s of linear analyzer scans and autoradiograms.
Assessment Guidelﬁnes,—Subdﬁvision"N, S .
through 0.09) : _ - -
0.1 through 0.34) o
ty G8£_=“0.35_thrnugh"0.64)_f___ -

calculated from the mean relative mobility— The

Appendix C.
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o ‘ e HLA 6015-345

- — -7 Tatle-2 (Continued). - =

— — Re]ative“Mobjf?tiilﬁf value) of ]4C-Z?Eeb
_ i : and Reference Standards in various Soils —

Frontal Rf_Value* — : Frontal R¢_Value**
Determination Zineb 2,4-0 Carbofuran 7Zineb 2,4-0 Carbofuran

Mississippi Si1t Loam

1 0.83 0.63 0.89 0.91 0.66 0.84

2 0.91 0.75 0.82 0.94 0.65 0.83
3 .0.90 NA NA 0.94 NA NA
Mean frontal 0.90 0.67 0.84

R¢ valuet
Mean mobility (5) (4) (8

classt+t
Mean# 0.52 0.93 0.61

Hagerstown Silty Clay Loam

1 0.87 0.34 0.75 0.91 0.24 0.69

2 1.0 0.29 0.79 0.96 0.20 0.74

3 1.0 NA NA 0.87 NA NA i

Mean frontal 0.94 0.217 0.74 |
R valuet

Mean mobility (5) (2) (&)
class+t

Mean# ’ 0.47 3.32 0.78

NA Not applicable.

*+ As determined by measurements from linear. analyzer scans.

*+ As determined by measurements from autoradiograms. ' .

+  Determined frem measurements of 1inear analyzer scans and autoradiograms.

++ As defined by EPA pesticide Assessment Guﬁde]ines,—Subdivﬁsﬁon N, -
-Page-61 (19827, using the mean R¢ value. B - : - -

Immobile (Rf = 0.0 through 0.09) ] - : : -

- -().=
- (2) = Low mobility (Rg = 0.% through 0.34) - _ - B
T (3) = Intermedtate mobility (Rf = 0.35 through 0.64) o —
- = _(4) = hobile (Rf—= 0.65 through 0.8%) - - : L e— =

- (5)- = Very mobite ( ¢ =_0.90 through 1.0) - -

“# K js the sorption coeff1c1enf‘ca1cu1atéﬁ'frqm the mean relative mobility. The
equation and sample calculation are in Appendix C. ' : : -
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- vgicent Distribution of 14C-Zineb .

- . | Radioactivity on=SoiT TLC Plates* — -

- Remainder of
petermination Origin Channel

Mississippi Silt Loam

81.6 , 18.4

1

2 74.2 25.8
3. 771.5 22.5

Hagerstown Silty Clav_Loam
1 79.5 20.5
2 78.5 21.5
3 78.2 21.8
Fox Sandy Loam

1 74.5 25.5
2 66.9 33.1
3 77.0 23.0

* Quantitation of the Zineb activity was not done for the
Plainfield sand plate because the radioactivity was
dispersed relatively uniformly over the whole channel.

Sy
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REVIEWER'S DISCUSSION AND NTERPRETATION OF STUDY RESULTS™ —

Py

__ the mobile portion of the 14C: 2ineb can be attributed to either a soil TIC -
degradation product or an impurity in tr@_*tgst_Tla_t_erial. ' —_

The pre_'réarer's interpretation of the data appears—eerrect—— the major portion —
of radiocactivity of Zineb in all soils is relatively immobile, but a minor -
camponent (impurity or degradate) is mobile. The study is acceptable.

STUDY IDENTIFICATION

Rustum, Abu M. Determination of the Mobility of Soil-Aged 14(1—2 ineb Residues by
Soil Thin Layer Chromatography. prepared by Hazleton Laboratories America, Inc.
sponsored by Micro Flo Company. received by £pA 4/6/87. EPA Acc. # 401492-06.

MATERIALS AND METHODS

test .compound — as described in 10.1

test solution - test compound in 0.5M NH,OH [per preparer ca. 202 ug/148 ul]

test soil - Dickenson sandy loam (details attached)

test preparation - 143 ul (202 ug) solution / 20 gm soil (10.1 ppm)

test protoml — test preparation was incubated in a biometer flask (eguipped
with a NaOH trap which was sampled at days 1, 4, 5, 8, 11, 18, 22, 25, 29,
and 32 days for radioactivity). Following incubation, an aliquot of the
soil was applied in triplicate to a prepared TIC plate, together with
reference 2,4-D and unaged Zineb. The plate was developed in H,O at
roam temperature, dried, and radioactivity detected by a linear analyzer.

REPORTED RESULTS

Details are attached.

STUDY AUTHCR'S CONCLUSIONS/QUALTTY ASSURANCE MEASURES

After 32 days of aerobic incubation of 14C-- zineb in Dickenson sandy

1oam soil, 37.6% of the applied radioactivity had been trapped in NaOH,
indicating that Zineb degrades on soil. The soil-aged residues of Zineb were
less mobile than both non soil-aged Zineb and 2,4D. <o Soil-aged Zineb

was classified as having low mobility. Rg for the parent was 0.10 - 0.16,
and for the degradate 0.98 - 0.99 : :

REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS

The starting material contains as much as ca. 10% impurities. The mobility
of the major component (presumably Zineb) does not appear to change frou the
non-aged to the aged sample. A _possible interpretation of the data is that it-

~ has some minor components which are degraded, but zineb- itself does not change

on this study. Note that the formation of immobile degradates 1iS not ™~ precluded
by these data. This study is acceptable for defining the behaviot of Zineb
when aged. - - - - - - :

through the course of the incubation. It would be classed as low mobility based

STUDY IDENTIFICATION - —° o - )

Saxena, Adesh ‘M. The Adsorpliion/Desorption of M_C—Zineb on Representative
Agricultural Soils. prepared by Hazleton Laboratories america, Inc. -
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Mean

Mob'

Tzple 2 ToTL .

-Reléfﬁve<ﬂobi1?z} Lfﬁgﬁtaﬁéﬁ%:Valnei—of- - .

—— — 7 soil-Aged Zineb, ngnsoil-Aged Zineb, and T
' 2- 4.0 Reference Standard in Dickenson Sardy Loam Soil —

2,4-D

Zineb Reference
jcate Nonsoil-Agei* Soil-Aaged Pesticide
1 0.98 0.16 0.7
2 0.99 0.10 0.76
3 NA 0.186 NA

0.99 0.14 ) 0.74
1ity class** (S) (2) (4)
0.411 7.04 0.780

Kt

NA

Not applicable.

This value is the R¢ of the leacing edge of the radioactivity of the

most mobile component.
As defined by EPA pesticide Assessment Guidelines, Subdivision N,

Page 67 (1982).

(1) = Immobile (Rg = 0.0 to 0.29)

(2) = Low mobility (Rfg = 0.1 13 0.34)

(3) = Intermediate mobility (Re = 0.35 to 0.64)
(4) = Mobile (Rf = 0.65 to 0.E%)

(5) = Very mobile (Rf = 0.90 to 1.0)

K is the sorption coefficient caiculated from relative mobility.
Appendix D contains the equation and a sample calculation.
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The s;?ted Dickenson sandy-loam.s

- o . properties of Dickenson sandy Loam Soil- — —

o <0il was reported by thé:hnivers1ty“bf"—“L
Laboratory as follows: T -

H1scons1njExtensT0n Soil and Forage

— T  gstimated
grganic Cation Exchange
Sand Silt Clay Matter* pH Capacity
16% 17% 1% 2.3% 6.9 4

+ percant organic matter 35 assumed to be 0.1 times the organic matter

exprassed as tons/acre.

ar FMC of the Dickenson soil was determined to be

Seventy-five tercent of 1/3 b
14.3% by HLA.
This soil was collected on November 21, 1986, from a farm near Belleville in

pane County, Aisconsin.

| - = LA_B0T5=346——— ——
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Radioactivity on Soil— " —

Table 108
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- — . Tablel S

Cumulative Percent of Applied Radioactivity TLapp;a
- - in NaOH Solution - —_ S

- - Cumulative
Percent Percent
Sample Radioactivity Radioactivity

Day Trapped Trapped
1 0.1 0.1
4 2.4 2.5
5 0.8 3.3
8 2.4 5.7
11 2.8 8.5
18 13.5 22.0
22 2.5 24.5
25 5.5 30.0
29 4.9 34.9
32 2.1 37.6
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EPA Acc. § 46149

B. MATERIALS AND METHODS _ —

. sponsored by W.R. ‘Landis Associates, Inc. “received-by EPA 4/6/87.— T
2-04. : N Sl B

-
»

test compound =~
test solutions —
to give 5.20

as descrit;;d»—{n IO.T -
the_above in 0.5 M NH

test soils — details attached . -
test protocol — Preliminary studies were done to establish stability, solubility.,
non—adsorption to glass, equilibration times, and

Soil samples

(1 gm for all except pPlainfield sand

OH, diluted with 0.83 M TalNO,),
, 2.06, 1.04, and 0.52%"‘7)“pm (coneentration verified %y LSC) N —

soil/water ratio.
, which were 2 gm)

were treated with 10 ml each of the above solutions, shaken for 1 hr,
the supernatant removed for adsorption determination.

A fresh portion of calcium nitrate was added to the soil pellet, and
the preparation shaken for desorption determination.

centrifuged,

C. REPORTED RESULTS

Details are attached

D. STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES

Aquecus Zineb adsorbed to some degree in all four soi

this adsorption

1s studied. At 25 S¢c

followed the Freundlich isothemm. The K, values ranged fram
1.78 to 6.70. Desorption of adsorbed Zineb ranged fram .74% to 16.7%.

Rased on K, values, the potential for leaching of Zineb 1s greatest in the

Plainfield sand

E. REVIEWER'S DISCUSSION AND

and least in the Kewaunee clay loam.

INTERPRETATION OF STUDY RESULTS

The conclusions

are supported. The study is acceptab

10.10 A. STUDY TIDENTIFICATION

Nash, Ralph G.

Determining Environmental Fate of Pes

published 1n Residue Reviews, 1983, Volume 85. pPD

E. REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS

le.

ticides with Microagroecosystel
. 199-215. S

This article presents some information relative to pe

camparing results in

is interesting,

rsistence of ETU and Zineb

the field with results in a large research chamber. 1t

but does not serve to ful€ill any data requirements oOr provide
useful supplemental information since gxperi_mental de

10.11 A. STUDY IDENTIFICATION

B MRID 00131024.

£~ REVIEWER'S DISCUSSION AND I

tail is not included.

Nash, Ralph G. and Beall, M. Leroy, Jr. - -Fate of Maneb and Zineb Fungicides in —
. Microagroecosystéen Chambers. published 1980 by American Chemical Society _—

NTERPRETATION OF STUDY RESULTS _ : B

This article does not speak to any

formal data r@uir_’ement: It does—-glr“ésent some

information about the persistence of Maneb and 7ineb when tested in a large o
- research chamber. Since experimental detail is not p

does not provide useful supplemental information. However, results are

rovided, - this study - -~ -
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.Table 1 —

—- Adserpfﬁon/ﬂé%orptTEh and ngﬂ-ﬁBﬁEEﬁfFatTUn“—'-

" — of Aqueous Zineb: Plainfield sand

Initial
solution
Concentration Replicate
L] Set
0.523 A
B
1.04& A
B
2.08 A
B
5.19 A
B

Note: yalues are summar\zed from pppendi

pdsorption
Concentrat\on gggm)
Solution Soil
ey Absk
0.211 1.256
0.320 1.015
0.702 .1.698
0.743 1.490
1.642 2.210
1.679 - 2.023
4.546 3.243
4.595 2.998

- %
=

-

patio of Cs.
to initial
Solution

Concentration

2.11
1.93

1.02

0.601

ces C-1 and C-2.

pesorption
%



/Desofpt\on:an
ys 1ineb:

Adsorption
Concentration
ol

Rep]icate

Concentrat1on
set
A
B
A
B
A
B
A
B

summar1zed from Appendices C

yalues are

gﬁﬁnﬂtEEgg o

sotl concentr
o Si1t Loam B
Ratio of Cg -
to In\tial -
Solution pesorption
Concentrat\on %
3.72 12.2
13.4
3.41 15.4
14.9
3.23 15.8
16.1
- 2.76 " 13.8
: 13.4
1 and c-3.



B

Initial

Solution
Concentrat1on

_ (pom
0.523
1.0

2.08

5.19

Note: VYalues are sy

' — 21
- 7 HLA 601 5-344 =——
- - ~ Table 3 ) — =
Adsofﬁt\onloesorpt1on and Soft Eéﬁcenttat\&ﬁ_' *-——5252; e —
-of pqueous}linebr— Fox Sandy Loam —
Adsorption Ratio of Cs
Concentration (ppm) to Initial
Replicate Solution Soil solution pesorption
Set _ (C.y (c) Concentration %
A 0.354 1.683 3.23 7.25
B 0.353 1.695 4.19
A 0.724 3.172 3.0 6.49
B 0.732 3.098 8.117
A 1.540 5.441 2.51 8.22
B 1.500 5.236 7.66
A 3.997 11.971 2.16 -1.14
B 4.154 10.408 3.31
mmarized from Appendices c-1 and C-4.
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- - - . — — ° — - Tabled ) . = =
- ) - Adsorp£1on/0es—orpt’ion and Soil Congen%ratTon T e
o " T ~ of Aqueous Zineb: Kguaunee—t]ay Loam » —
Initial Adsorption Ratio of Cg
solution Concentration (ppm) to Initial
Concentration Replicate Solution Soil Solution pesorption
(ppa) Set (CJ (€Y Concentration %
0.523 A 0.258 2.645 4.76 5.33
B 0.289 2.338 6.84
1.04 A 0.544 4,971 4.59 6.79
B 0.583 4.580 7.34
2.08 A 1.276 g.083 3.80 6.79
B 1.313 7.7113 11.1
5.19 A 3.469 17.259 3.2 5.57
B 3.5 16.038 6.7
Note: V¥alues are summarized from Appendices ¢-1 and C-5.
— -“ __——_T= — - . [ ' —
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P B - - HLA 6015-344 = —
ot . T T Table 5 - -
= Kq values far Zineb- Adsorbed on -
- Four Agricultural Soils - I
- Correlation
Soil Kq_ 1/n Coefficient
Plainfield sand 1.78 0.365 0.97417
pPlano silt loam 4.92 0.820 0.9990
Fox sandy loam 3.84 0.765 0.9973
Kewaunee clay loam 6.70 0.725 0.9929
Note: Values are summarized from Appendiées c-6 through C-9.
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— 'Physica1—ﬁna1ysis of Soil -

sand Silt Clay

Soil (%) (%) (%)

P]a\nfield q7 1 2
sand

plano silt 13 65 22
loam

Fox sandy 61 30 9
loam

Kewaunee 21 47 32
clay loas

For all soils, physica] analysis was performed by

Nisconsin-Extension Soil and
density were measured by HLA.

Fox sandy lgam was collected from a farm

was collected

" Columbia County, wWisconsin.
Wisconsinm.

expressed as tons per acre.

% Field meisture capacity was
+ calcelated from the equation:
Cztion ’
exchange
capacity

= 0.75 {Ca (1b/acre)
, 400

near the south shore of Pe
plano silt Joam was collected at the Unive
The Kewaunee

in Dane County, Wisconsin.
tenwell Lake

capacity

in Adams
rsity of Wisconsin's Arlington

soil was collected from winnebago

* percent organic matter is assumed to be 0.1 times the organic matter

determined at 0.33 bar.

+ Mg glb/acre} + K glb/acre)]

243 780

-~ catiom

" HLA 6015-344

- Field
Organic Moisture - Exchange _ Bulk
Matter Capacity Capacity - pensity
Pl _axe ot (o eq/100 @) —=(a/mt)
0.3 2.1 5.4 1+ 1.59
4.0 21.2 6.4 15 1.30
2.3 10.6 6.8 6 1.33
5.0 26.7 7.0 21 1.19
the University of : ’
Forage Laboratory.- Field moisture and bulk

plainfield sand
County, Wisconsin.

farm,
County,

———fablesiog
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1. COMPLETIGN OF—ONE-LINER:z 1. 2.

12. CBI APPENDIX: included -

-
»

sera.,

t with the low mobility indicated 1n other studies reported in this




