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Data Evaluation Report on the adsorption-desorption of halcomid 11|1 soil

PMRA Submission Number {......} EP‘A I»LiRID Number 45369733

. ADMINISTRATIVE CONCLUSIONS

1) This study is scientifically valid, and satisfies Subdivision N Guidelix te criteria for
adsorption/desorption (mobility, §163-1). No additional sorptlon daLz are needed at this time.

2) The submitter should note the comments given in Section IV of thlS {)ata Evaluation Report,
and consider their applicability to the acceptability of future submlsé‘ans. '

i
4

SCIENT]FIC CONCLUSIONS

]
i H
1
!

Sorption coefficients derived from this study are tabulated as follows i(sefj: Tables 8a and 8b for
definitions of symbols and equations used for calculations): :

j
Adsorption and Desorption Values for [““C|Halcomidiin Soils'
Soil Freundlich Adsorption Freundlich Desorptic;{h' : Simple Adsorption
(regression values) (regression values){ ! Average?
P (approximate ranges)
K JIN| R Ky | K | N ]| r|iK Kd/Koc
Soil 1 Sandy loam 2.84 | 0.80 | 0.9990 [ 351 426 | 0.83 | 0.9987 éSZf 3.15/389
(California) i (0.86-4.8) 7 (110-59Q)
Soil i Loarny sand | 3.84 { 0.83 [ 0.9996 [ 630 [ 570 [ 0.8% | 0.9999 {.934 4.00/ 656
(Illinois) _ (1.5-5.8) / (240-950)
Soil I Siltloam | 6.03 | 0.78 [ 1.00 | 569 |9.16| 0.83 [ 0.9991 |'s64 8.29 /782
(Wllinois) (2.7-13.2) / (250-1200)
Soil IV Loam 1114 | 080 | 1,00 55¢ | 14.6 | 0.83 | 0.9995 ?716 16.1/789
(Towa) L 6.5-24) 1 (320-1200)

Dala were obtained from study report Tables 3 and 4, pps. 45-46; and Table 6, p. 48, ||
*Average of Kds for four tesl concentrations with amounl of a.i. equivaleni 10 approxmmlely 02,1, 5,and
25 mg a.i/kg soil al soil:solution ratio of 1:5 {(w/v) for all smls
K, -Simple adsorption coefficient.

K; - Freundlich adsorption and desorption coefficients
lf"N -Slope of Freundlick adsorption/desorption isotherms,

- Square of regression coefficient. :
I\m Simple adsorption coefficient per fraction of organic carbon [(K, x 100)/(% organ_'b carbon}j.
Ky, - Freundlich sorplion coefficient per fraclion of organic carbon [(Ky x 100)/(% prg anic carbon)]

i
i I
£ i
1 J
i
s

é

Sorption appeared to correlate relatively well with soil organic carborfé (within a narrow range of
approximately 0.8 to 2%) and clay content, but not with pH. !
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PMRA Submission Number {...... EPA I

soil

ARID Number 45369733

i
i
it

EXECUTIVE SUMMARY:

* The adsorption/desorption characteristics of [1-**C]-labeled N,N- diméthj
(halcomid) were studied in a sandy loam soil [Soil T; pH 7.73, organic car

ldecanoic acid amide
rbon 0.81%) from

California, a loam soil [Soil IV; pH 7.3, organic carbon 2.04%)] from

onlvla and a loamy sand soil

[Soil IT; pH 4.8, organic carbon 0.61%)] and silt loam seil [Seil IIT; pH 67
1.06%], ¢ach from Illinios, in a batch equilibrium experiment, The e

accordance with the USEPA Pesticide Assessment Guidelines, Subd;‘visf

and in compliance with the USEPA GLP Volume 54 No. 158,

The adsorption phase of the study was carried out by equilibrating aiir-dri

soil with {*C)halcomid at nominal concentrations of 0.2, 1.0, 5.0, and 2
test soils. The soils were equilibrated in the dark at approximately 2@“(2

equilibrating solution used was a mixture of 0.01M CaCl, + 1% NaN (b
soil:solution ratios of 1:5 (w:v) for all test soils. The desorption phase of

out by replacing the adsorption solution with an equivalent volume ofp
*+ 1% NaN; solution, and equilibrating the solution in the dark at approx

xpé
jon N, S:Ction §163-1,

|

¢

, organic carbon
iment was conducted in
1

ed and sieved (2 mm)
5.0 mg a.i./kg soil for all
ffor 6 hours. The
actericide), with

t the study was carried
ticide-free 0. 0IM CaCl,
ately 20°C for 6 hours.

One desorpuon step was conducted for all test soils. ;
‘;
The supernatant sclution after adsorption and desorption was scparated 1

aliquots were analyzed for total radioactivity using LSC. Following ¢ tes

|

Dy centrifiigation and
orption, the soils were

combusted and duplicate aliquots were analyzed for total rad1oact1v11y u

adsorption and desorption, supematant samples from the highest (25 on

(0.2 mg a.i/kg) test concentrations were analyzed for ["*Clhalcomid usin

Based on HPLC analysis, [*Clhalcomid was stable in aqueous soluti
the recovered radioactivity in the low- and high-dose adsorption and:
The mass balance at the end of the adsorption phase was not reported.
of the desorption phase were 32.79-47.90%, 32.33-43.28%, 18.60-32.
the applied for the sandy loam, loamy sand, silt loam, and loam soils]

HIH

¥

After 6 hours of equilibration 26.4-51.1%, 34.9-57.1%, 44.2-—'}'3.5%,.E
applied [“Clhalcomid was adsorbed to the sandy loam, loamy sand,

sing 1.SC. Following
1; a.1./kg) and lowest
ng HPLC.

iuomprising >99.2% of

des Jrption supernatants.

ass balances at the end

71 é/o,andll 84-25.45% of

| E

andf[él 6-84.0% of the
.11ti

loam, and loam soils,

respectively. Reviewer-calculated average, simple adsorption coeffic 1enJL ( K,) values for each
soil (average of the experimentally measured Kd values for the four test; é:oncentratlons) were

3.15, 4.00, 8.29, and 16.09 for the sandy loam, loamy sand, silt loam}
respectively. Freundlich K, values were 2.84, 3.84, 6.03, and 11.41
sand, silt loam, and loam soils, respectively; corresponding Freundlich
were 350.6, 629.5, 568.9, and 559.3. At the end of desorption, 32.8-
32.7%, and 12.0-25.0% of the applied [**C]halcomid was desorbed f
sand, silt loam, and loam soils, respectively. Freundlich K, values \
14.62 for the sandy loam, loamy sand, silt loam, and loam soils, resp

0O

.,ctl

Freundhch desorption K, values were 525.9, 934.4, 864.2, and 716. ’1 I]
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PMRA Submission Number {...... } EP,A }\JIRID Number 45369733

1/n exponent values were approximately 0.8 and the square of all regres§
coefﬁc;lents were >0.99 (see Table 8b). :

The reviewer-calculated r* value for the relationship of Kd vs. % orgamc:f
Kd vs. pH is 0.1048, and for Kd vs. % clay is 0.9706. g_
i

Results Synopsis

!
The reviewer calculated simple adsorption K, values for each soil at Lacfl
concentration using the following equation (see Table 8a for symbol def

Kd [(cevn;]c,qve)]

Cw

The following results for each soil are the average of the simple de.?or S
concentrations, each of which had duplicate samples:

Soil type: Soil I Sandy loam
Adsorption K: 3.15

Soil type: Soil I Loamy sand
Adsorption K;: 4.00

Soil type; Soil I Silt loam
Adsomption K ;: 8.29

Soil type: Soil IV Loam
Adsorption K 16.1

Adsorption K, values using the Freundlich acisorption isotherm

log (X/m) =1log K + 1/nlog Ce

are as follows (sec Table 8b for symbol definitions and a complete 11‘ ting

regression correlation 2 values, all of which were >0.99):

on correlation

carbon is 0.9511, for

experirental

nitions):

=ach of the four test

of values, including
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Data Evaluation Report on the adsorption-desorption of halcom;id in soil

PMRA Submission Number {......} " EPA MRID Number 45369733

K
N

Soil type: Soil I Sandy loam

-Amount adsorbed: 26.4-51.1% of the applied

. Freundlich K, ,: 2.84. 1/n: 0.80 i
Freundlich adsorption K : 350.6 1
Amount desorbed: 32.8-47.8% of the adsorbed

Freundlich K,..: 4.26. 1I/m: 0.83 |

Freundlich desorption K: 525.9 ' :

1

Soil type: Soil H Loamy sand . :
Amount adsorbed: 34.9-57.1% of the applied i
Freundlich K 4: 3.84. 1/n: 0.83

Freundlich adsorption K : 629.5

Amount desorbed: 33.2-42.3% of the adsorbed
Freundlich K, : 5.70. 1/m: 0.89 i
Freundlich desorption K, : 934.4 I

Soil type: Soil 1II Silt loam.

Amount adsorbed: 44.2-73.5% of the applied
Freundlich X_,: 6.03. 1/n: 0.78

Freundlich adsorption K_: 568.9 :
Amount desorbed: 18.9-32.7% of the adsorbed
Freundlich K: 9.16. 1/n: 0.83

Freundlich desorption K : 864.2

Soil type; Soil [V Loam
Amount adsorbed: 61.6-84.0% of the applied Eok
Freundlich K_,: 11.41, 1/n: 0.80 -
Freundlich adsorption ¥ 559.3 :
Amount desorbed: 12.0-25.0% of the adsorbed
Freundlich K,.;: 14.62. 1/n: 0.83 c
Freundlich desorption K : 7 16.7

&
3

Study Acceptability: This study is classified aceeptable and fulﬁlls the

Guideline §163-1 data requirements for a mobility study using unaged soil,

|
|
L MATERIALS AND METHODS T

Note: The reviewer referenced the page numbers located i in the lower rig
study report pages.

GUIDELINE FOLLOWED:  The study was conducted in accordance
ub'i-]

Pesticide Assessment Guidelines, &

Page 5 of 21
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Data Evaluation Report on the adsorption-desorption of halcomid in soil

SR
PMRA Submission Number {......} EPA MRID Number 45369733
1 {October 1982) and the OECD Gmcl'elme for Testing
Chernicals No. 106 (May 1981; pp 18] 20). No significant
deviations from Subdivision N gui!"delsh: nes were noted.
COMPLIANCE:

A. MATERIALS:

1. Test Material

Chemical Structure:
Description:

Purity:
Radiolabelleg:

Non-radioiabelled:

Storage conditions of
test chemicals;

The study was conducted in cornpha cle with the OECD
Principles of Good Laboratory Pra?t:q (1981), the Swiss
Principles of Good Laboratory Practids (March 1986), and the

- USEPA GLP Volume 54 No. 158 gAdgust 1989; pp. 9, 18).

Signed and dated Data Conﬁdentxahty GLP, and Compliance,
and Quality Assurance statements "iwer: provided (pp. 2-4, 8-9).
A Certificate of Anthenticity was not ’provided.

[1-*C]-labeled N,N- dimethyldecmiaoié acid amide (halcomid;
p. 24).

See DER Attachment,

Colourless liquid (p. 23).

Analytical purity: Not reported.
Radiochemical purity: 99.4% (p. 24).
Batch No.: A 387.
Specific activity: 100.5 Mci/g (3. 7 ZM
Location of the label: 1-Carbon (carbd

Bg/mg).
1yl carbon).

(TP — e ey S A T

Analytical purity: 98.8% (p. 23), |
Batch No.: 930129ELBO2.

The radiolabeled test substance wai; st# red frozen in the dark
(p. 24). The unlabeled test substangce as stored in a
refrigerator in the dark (p. 23).

Page 6 of 21




Data Evaluation Report on the adsorption-desorption of halcomid 11'1 soil

fi =it

EPA N

PMRA Submission Number {......} 1 VRID Number 45369733
Physico-~chemical properties of halcomid.
| Parameter Values CZomi:nents

Water solubility 270 mg/L A20%C
Organic solvent solubility {e.g. acetone, >200 g/L }
DMF, toluene, hexane, 2-propanol,
acetonitrile, methylene chloride) Lo
Vapour pressure Not reported %
UV absorption Not reported [ ,
Molecular Formula C . H,.NO i
Motecular Wcight Not reported ;
Melting point Not reported
Bulk density Not reported .
Pk, Not reported i E_:
Koo Not reported
Stability of Compourd at room temperature | Not reported |

Data were obtaiued from pp. 23-24 of the study report,

2. Soil Characteristics

Table 1: Description of soil collection and storage.

Deseription Soil I Sandy loam | Soil Il Loamy sand | Soil III Silt [loam Seil IV Loam
Geographic location Porterville, Farm Eldon Weber, | Alvey Léboq‘i\tory, Agri-Growth-
California RR1, Geneseo, Belleville, llinois | Research)RR1,
1llinois Kelley, Iowa
Pesticide use history Not reported Not reported Not repo:rtedi Not repoftad
at the collection site F :
Collection procedures | Not reported Not reported Not repoz ted | Not repo_r:tcd
Sampling depth (cm) | Not reported 0-15.24 0-15.24 | | 0-1524 -
Storage conditions Stored inboxesin | Stored in sealed Stored 'if;;sea ed Stored in sealed
layers of ca. 10 plastic containers at | plastic contajibers | plastic containers
cm; stored roomn temperature. at room: : at room
outdoors during temperailire. temperatute.
the vegetation !
period and indoors ,
during the winter i
period. j
Page 7 of 21 i
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Data Evaluation Report on the adsorption-desorption of halcomid 1121 soil

C. STUDY DESIGN:

Page 8 of 21

|

|
i
i
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H] <i \

PMRA Submission Number { EPA MRID Number 45369733
Dreseription Soil I Sandy loam | Soil IL Loamy sand | Seit 1 Silt iaam Soil IV Loam
Storage length’ ca. 20 months ca. 20 months ca. 15 rqonths ca. 20 months

|| Soil preparation Aifr-dried; sieved, 2 Air-dried; sieved, 2 Air—dric:i;:l; 8 ved, 2 | Air-dried; sieved, 2

mm, mm. mm, -3 il mm,

Data were obtained from pp. 21-22 of the study report. o

! Storage length was determined by the reviewer to be the interval from soil sampling (December 1991 for Soil 1

sandy loam, Soil Il loamy sand, and Soil IV loam and May 1992 for Soil 111 silt lokmfito study initiation {August

1993). ' ; ;

Table 2: Properties of the soils.
Property Soil I Soil IT Soil HI Soil IV
Soil Texture Sandy loam Loamy sand Silt foam Loam
% sand 67.2 83.1 24.1 41.2
% silt 24.6 94 59.1 336
. 4
% clay 82 1.5 1;?.8 252
o |
water 7.9¢ Not reported Not reported Not reported
0.IMKCI 7.73 4.8 87 | 73
Organic earbon (2/100 g soil) 0.81 0.61 116 | 2.04
Organic matter (%)! 1.39 1.05 1182 3.51
0
CEC (meg/100 g soil) 5.3 7.4 12.6 31.0
Moisture at 1/3 atm (%) Not reported Not reported Z\i’at reported Not reported
Field capacity {g/100 g soil} 11.42 Not reported N;3t reported Not reported
Buik density (gm/ce) Not reported Not reported N::lt reported Not reported
Biomass {mg microbial /100 g) Not reported Not reported Nj;at réported Not reported
Soil taxonomic élassiﬁcation Not reported Not reported Niot reported Not reported
b [
Soil ma&ing unit (for EPA) Not reported Not reported Nfbt reported Not reported
Data were obtained from pp. 21-22 of the study report. ol
* Percent organic matter was determined by the reviewer as follows: % organic car;_i)on X 1,72

. 1. Preliminary study: Preliminary experiments were conducted to dL:tegmine the appropriate

equilibration time and soil:solution ratio 10 be used in the definitive & y, the stability of the test




Data Evaluation Report on the adsorption-desorption of halcomid 1t soil
o - Ll
PMRA Submission Number {......} EPA MRID Number 45369733
_ T ,
substance in the test system, and adsorption of the test substance to t?ne g'alls of the test vessels

(p. 25). i

i
Prior to the initiation of the preliminary experiments, application sol x‘rid 1 was prepared by
dissolving 980 pg of [1- *C]-labeled halcomid in 0.01M CaCl, solutjont|(p. 25). An aliquot of
the application solution was analyzed for total radioactivity using LSC. |The concentration of
application solution 1 was determined to be 1.51 mg/300 mL. A second|application solution was
prepared by diluting 41 mL of application solution 1 to a volume of 53 h;lL with 0.01M CaCl,
solution. A 0.25-g aliquot of NaN; was added as a bactericide to the application solution
(application solution 2. An aliquot of the application solution was ainal)"&ed for total radioactivity
using LSC. The concentration of halcomid in application solution 2 wag! determined to be 0.219
mg/53 mL. Ll

To determine the appropriate equilibration time and soil:solution ratio 10 be used in the definitive
study, duplicate 5-g aliquots (dry weight equivalent) of the Soil saxghy ﬂ)am, Soil 1 loamy sand,
Sotl Tl silt loam, and Soil IV loam test soils were added to 25-mL aI'iq\ugts of application
solution 1 at a nominal test concentration of 5.0 mg/L {p. 25). Dupli_icatg blank samples were also
prepared without the addition of soil to measure adsorption of the te fst st 1|35tance to the walls of
the test vessels. After 1, 2, 3, 4, 5, 6, and 24 hours, 50-uL aliquots o!f thé supernatants were
removed for analysis using LSC. To determine the stability of the te!fst substance in agueous
solutton, the samples were analyzed using HPLC foliowing each sauziipl‘_,iF g interval. It was
detérmined that equilibrium was established after 6 hours, with 35.8/71/0% of the applied
radioactivity adsorbing to all the test soils (p. 38; Table 1, p. 43; Fig%re i|!§9", p. 77). Based on
HPLC analysis, it was determined that ["*C)halcomid was not stable in a:iﬁy of the test soils during
incubation (Figure 4, p. 62). .

b

] E .
A second preliminary test was conducted to determine the stability of thg test substance in
aqueous solution in the presence of a bactericide. Duplicate 5-g aliqflotg (dry weight equivalent)
of Soil I silt loam were added to 25-mL aliquots of application solu '01:’_1|,2 {(p. 26). After1,2,3,
4,5, 6, and 24 hours, 50-uL aliquots of the supernatants were removed for analysis using LSC.
To determine the stability of the test substance in aqueous solution, the é_gmples collected at each
sampling interval were analyzed by HPLC. It was determined that 53 3‘% and 56.5% of the
applied radioactivity was adsorbed to the test soil after 6 and 24 hours, r!ékpectively (Table 1, p.
43). Based on HPL.C analysis, [ *Clhalcomid was stable in aqueous $oli jiion for up to 24 hours
in the presence of 1% NaNj, bactericide (p. 38; Figure 19, p. 77). |

Based on the results of these preliminary studies, an equilibrium timé of] 6 hours and a
soil:solution ratio of 1:5 (w:w) were selected for use in the deﬁnitiveéfstuhy (p. 37). It was
determined that the bactericide 1% NaN, would be added to the cquil:ibr ion solution used in the
definitive study, to prevent degradation of the test substance. No si gnificant adsorption of the
test substance to the test vessels was observed (Table 2, p. 44). :

Page 9 of 21 -




Data Evaluation Report on the adsorption-desorpﬁon of halcomid 11:1 soil

PMRA Submission Number {......} EPA m Number 45369733
2. Definitive study experimental conditions:
Table 3: Study desi gn for the adsorptien phase. E
Parameters Soil I Sandy Soil II Loamy .ESO#I I1X Silt Soil IV Loam
loam sand iHoain
i
Condition of soil (air dried/fresh)’ Air-dried Air-dried Air-dried Ajrdried
Have these soils been used for other Yes No ' iNo , No
laboratory studies ? (specify which) MRIDs
45369734
45369735
Soil (g/replicatc) 5 5 I5 5
Equilibrium solution used (name and 0.01M CaCl, 0.01M CaCl, :;I'O.OiM CaCl, 0.01M CaCl,
concentration; eg: 0.01N CaCl,) + 1% NaN, +1% NaiN, i1 % NaN, +1% NaN,
Control used (with salt solstion only} Yes Yes Yes Yes
| (Yes/No) ' i
Testmaterial | Nominal application | 0.2, 1.0,5.0, | 0.2, 1.0, 5.0, ozi 1.0,50, | 02 1.0,5.0,
concenfrations | rates {mg a.i/kg soil) | 25.0 25.0 250 25.0
Amalytically measured | 0.21, 1,035, | 0.215, 1.05, 30.2{, 1025, | 0205, 0.995,
concentrations 5.08, 29.205 5.155,29.635 [i5.04, 29.1 491, 28.135
(mg a.i/kg soil) .
Identity and concentration of co-solvent, Acetone, Acetone, ?iAcei!one, Acetone,
if any <0.1% <0.1% 1<0.1% <0.1%
Soil:solution ratio 15 1:5 15| 115
w0
Initial pH of the equilibration solution, if { Not reported Not reported | MNotireported Not reported
provided
No. of Conttrols 2 2 i2 2
replications |
Treatments - 2 2 21 2
Bquilibration | Time (hours) 6 6 5 | 6
Temperature (°C) ¢a. 20 ¢a. 20 ka 20 ca. 20
Darkness Yes Yes ;{eslg Yes
. o
Shaking method Laboratory Laboratory Laboratory Laboratory
shaker shaker ahaif#r i shaker
Shaking time (hous) 6 6 5 i 6
l
H
|
Lo
I
Page 10 of 21 ;
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Data Evaluation Report on the adsorption-desorption of halcomid
o ‘ P
PMRA Submission Number {......} EPA MRID Number 45369733
i
Parameters Soil I Sandy Soit 11 Loamy '.,Soi']' TH Silt Soil 1V Loam
‘loam sand dozl
Method of separation of supernatant {eg., I Centrifugation | Centrifugation Cerélft‘i'iﬁzgaﬁon Centrifiagation
centrifugation) 1:
Centrifugation | Speed (g) 1720 1720 172 0 1720
Duration (min) 10 31 10 10
Method of separation | Decanted Decanted Deg };'mtcd Decanted
of soil and solution i
Bata were obtained from pp. 22, 27-28 of the study report. Tl
* Prior to nse in the definitive study, the dry weight for each test soil was dcterrmncd by dmng cach soil at
approximately 105°C for 3-16 hours under reduced pressure until a constant welght was rcached (p 22). The test
soils were then pre-conditioned by shaking overnight with a 0.01M CaCl, solutionto ? ining 1% of NaN, as a
bactericide (5:1, volume:mass). The soils were centnfuged and the supernatants were l_ iscarded.
?'Test material concentrations were calculated by the reviewer by converting mg/Lito lj‘_l a.i/kg using the following
equation: fest concentration (mg/L) x total volume of test material solution (ml)] < am_é unt of soil {g); eg. [0.04

mg/L % 25 mL} + 5 g = 0.2 mg a.i/kg soil.

Page 11 of 21
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Data Evalnation Report on the adsorption-desorption of halcomid in soil
PMRA. Submission Number {......} EPA MRID Number 45369733
| !
Table 4: Study design for the desorption phase. .
Parameters ' Soil1 Sandy Soil 11 §;uil I Silt Seil IV
loam Loamy sand | | Isam Loam
Were the soil residues from the adsorption Yes Yes Elf es Yes
phase used? If not, describe 1he methed for ||
adsorption using a separate adsorption Table
Amount of test 0.2 0.120 0.133 0.196
material present in iH oL
the adsorbed 1.0 0.530 0.583 i a 0.906
stateladsorbed | 5 2.086 2549 1 359 4172
amount {mg ai/kg o —
soil) 25.0 8.488 11.229 | 14.222 19.831
Neo. of desorption cycles 1 1 I: 1; 1
Equilibration solution and quantity used per | 0.01M CaCl, 0.O1M CaCl, i G;:DIM CaCl, | G.0IM CaCl,
treatment for desorption (eg., 0.01M CaClL,} 1o
) T
Soil:solution ratie 1:5 1:5 a i5 1:5
Replications Controls 2 2 ' 2
Treatments 2 2 2
Desorption Time (hours) 6 6 : 6
equilibrium i '
Temperature (°C) ca. 20 ca. 20 cé 20 ca. 20
Darkness Yes Yes § Yés Yes
Shaking method Laboratory Laboratory Q Lalboratory Laboratory
shaker shaker E shker shaker
Shaking time (hours) | 6 6 it 6 6
- i 6
Cenrifugation Speed (rpm) 1720 1720 4 1720 1720
i
Duration {min) 16 - 10 10
Metliod of separalion ' { Decanted Decanted Decanted
of soil and solution

- Data were obtained from pp. 27-28 and Table 3, p. 45 of the study report,

3. Description of analytical procedures:

Extraction/clean up/concentration methods: Extraction/clean up/conc

not employed in this study.

;

i

.cntration methods were

Total *C measurement: Following adsorption and desorption, aliqi}ots%’s 1.0 mL) of the

supernatants were analyzed for total radioactivity using LSC (pp. 28—??9)2
i

Page 12 of 21
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- Data Evaluation Report on the adsorption-desorption of halcomid m soil

PMRA Submission Number {......}

EPA[MRID Number 45369733

soil samiples (<1.2 g, wet weight) were combusted in a stream of oxf;gezzi at 800°C using copper
oxide as a catalyst; combustion efficiency was not reported. The liberatf- 1CO, was mixed with

10 mL of ethanolamine and ethylene egcoE monomethyl ether (1:3, y v)

were analyzed for total radloactxwty using LSC. i

i
il
il

Non-extractable resuiues, if any: Not applicable.

i
i

and duplicate aliquots

Derivatization method, if used: A derivatization method was not e:fnp:lc)yed in the study.

Identification and quantification of parent compound: Followmif ads
supernatant samples from the highest (25.0 mg a.i./kg) and lowest (0 2 rir
concentrations were analyzed for ["“Clhalcomid by HPLC using the folle
conditions: Lichrospher 100 RP18 column (4.0 x 250 mm; 5-um pat clé
mobile phase combining (Solvent A) water and (Solvent B) acetonittile t
100:0; 5-25 min., 0:100; 25-28 min., 100:0; 28-35 min, 100:0], ﬂowrraté
detection (205 nm; pp. 27-28, 30-31).

1dentification and quantification of transformation products, if épp
not analyzed for transformation products of halcomid.

L g T v

Detection limits (1.OD, 1.OQ) for parent compound: For HPLC anals
mg/L (or ppm}; the LOQ was not reported (p. 30).

'i

orption and desorption,
g a.i./kg) test

wing operating

size), linear gradient
%A:B at 0-5 min,

1.5 mL/min,, and UV

‘opriate: Samples were

yses, the LOD was 0.009

~ Detection limits (LOD, LOQ) for the transformation products: S ;_!)les were not analyzed

for transformation products of halcomid.

|
|
II. RESULTS AND DISCUSSION ‘\
‘|

A, TEST CONDITIONS: The incubation temperature was reported,to E;e approx;mately 20°C

during the study; temperature records were not provided (p. 27). Followh
the test solutions for the highest (25.0 mg a.i./kg) and lowest (0.2 mgéa i

ng adsorption, the pH of
Kg) test concentrations

ranged from 6.71-8.32 and 6.75-8.73, respectively (pp. 28, 37; Table 16,jj p- 58). Following
desorption, the pH of the test solutions for the highest and lowest test concentrations ranged from

6.82-8.04 and 6.84-8.25, respectively. Based on HPLC analysis, {L“C]hai

comid was stable in the

high- and low-dose adsorption and desorption supernatants, compns; ng ;= 99.2% of the recovered

radioactivity (pp. 37-38; Table 15, p. 57; Figures 17-18, pp. 75- 76).

B. MASS BALANCE: The mass balance at the end of the adsorpnoii ph

Mass balances at the end of the desorption phase were 32.79-47. 90%|, 32
32.71%, and 11.84-25.45% of the applied for the sandy loam, loamy : sanc
soils, respectively (p. 40; Tables 7-10, pp. 49-52). 5§ 3

i
I
!
4

Page 13 of 21

ase was not reported.
33-43.28%, 18.60-

15, silt Ioam, and loam
I
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11

Table 5: Recovery of [*Cjhalcomid, expressed as percentage of apphec
adsorption/desorption (mean + s.d.).

Matrices Soil I Soil If Shil 1T Soil IV
Sandy loam Loamy sand 'th loam Loam

radioactivity, after

Atthe end of the adsorption phase

Supernatant solution 53.9%09.1 48582 || 352+109 | 221479
Solid phase (total "*C) Not airalalyzued
Non-extractable residues in soil, if measured Not mieas& ed
Total recovery Not deéemjuned

At the end of the desorption phase 11
Supernatant solution L 18.7£0.7 199+ 09 lli. 2£1.3 13.0£2.4
Solid phase (total *C}' ' 278487 - | 286+7.1 553 12149 | 612x106
Non-extractable residues in soil, if measured Not mipeasu;t ed
Total recovery 100528 | 96992210 || 1046234 | 964272

5

Data were obtained from Tables 11-14, pp. 53-56 of the study report. Means and .tan
calculated by the reviewer using Excel.

' All sofls were combusted following desorption,

ard deviations were

Page 14 of 21
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Data Evaluaticn Report on the adsorption-desorption of halcomid lfi soil
. - .i | .
PMRA Submission Number {......} EPA MRID Number 45369733
T
Table 6: Concentration of { “Clhalcomid in the solid and liquid phasas Eéft the end of adsorption
gquilibration period (n = 2; mean = s.d.). j‘
Concentration Soil I Sandy loam Soil 11 Loanty s afnci
(mg a.i./kg soil) - ] " ) 1 X
onsoil in solution % adsorbed' | on soil i { in solation % adsorbed’
(mgai/kg) | (uga.i/ml) (mg a.i/kg) _'(ug a.i/mbL})
0.2 0.120500 |0021200 |511£03 0133200 | Bo1oxo0 | 571423
1.0 0.530+ 00 0.111+ 0.0 465+ 2.7 0.583 % 0.05 [3}.103 0.0 51.2+0.1
5.0 2.086+ 0.0 0.633+ 0.0 372402 2,549+ 0.0; @!.560 = 0.0 45504
25.0 8.488 =04 4.270::0.1 264x1.3 11.229+ 0.6 5‘852 £ 0.1 34921
i
Concentration Soil I Silt loam Soil IV Loali'n
{mg a.i./kg soil} 7
on soil in soluion % adsorbed’ | on soil in solution % adsorbed’
(mgaifkg) [ (pga.i/ml) (mga.i/kgy | (hgai/mb)
0.2 0171+ 0.0 0011£00 | 73.5+0.0 0.1%6 = 00 E(i].{:l{:l”l’ +0.0 84.0+ 0.2
) ! |
1.0 0.779+ 0.0 0065400 | 68.4+0.5 0906+ 0.0 {0.041£00 | 79.6+04
5.0 3,259+ 0.0 0424+ 0.0 | 58.1+0.1 4,172+0.1 5.253 =00 { 74417
i |
25.0 14222+ 0.3 13.254+0,0 | 442+ 0.8 19831 £ 0.0, | 2.168+0.0 | 61.6x0.0

Data were obtained from Table 3, p. 45 and Tables 7-10, pp. 49-52 of the study report

deviations were calculated by the reviewer using Excel.
! Percent adsarbed as % of the applied.

Page 15 of 21
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]

Table 7: Concentration of ['*Clhalcomid in the solid and liquid phases .:Lt the end of desorption (n
=2; mean + s.d.).

|

'I
T

Concentration | Seil 1 Sandy loam Soil 1 Loan Ely s&iifnd
(mg a.i/kg _ " ) ) T :
soil) on soil in solutien % desorbed as | on seil ; 1 solution % desorbed
(mgai/kg) | (pgai/ml) | %ofthe (mg a.i/kg): F gai/mbL) i as % of the
adsorbed! § | adsorbed’
: i
02 0.080+0.0 0009 £ 0.0 328+0.1 0.089£0,05 §3,010£00 |332=12
1.0 0344200 { 004300 35112 0.380 = 0.0' £046 +0.0 348411
! H
5.0 1.261 0.0 | 0.209 0.0 396 £ 0.1 1.567+ 0.0 ;:) 220+0.0 38506
T
25.0 4,429+ 0.2 1.146 + 0.0 47.8=0.1 6.488+:054% | 118500 {423+£1.4
Concentration | Seil 111 Silt loam Seil IV Loaliin
(mg a.i/kg _ g? ;
soil) on soil in selution % desorbed as | on soil 1n solution % desorbed
(mga.i/kg) §(pgail/ml) | % ofthe (mgai/kg)i |i{ugai/mi) | as% ofthe
adsorbed! ' adsorbed’
i
0.2 0.140£0.0 ] 0.007 0.0 18.5+04 0.172 0.0 é).OOS +0.0 12.0+0.2
1.0 061700 {0.0364£0.0 20.7+0.3 0.769+ 0.0 | E:'LOZS =0.0 [151+03
5.0 2.448 + 0.0 (0.187 + 0.0 249+ 0.0 3421 0.1 EISS += 0.0 18.0£0.1
25.0 9576+ 0.2 1.140 + 0.0 32.7+0.1 14874101? 1,092 £ 0.0 25.010.6

Darta were obtained from Table 5, p. 47 and Tables 7-10, pp. 49-52 of the study report

deviations were caiculated by the reviewer using Excel,
" Percent desorbed as % of the adsorbed.
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]
;
1t soil

MRID Number 45369733

Table 8a: Reviewer-calculated average™ adsorption coefficients (Kd) of

[ “Clhalcomid in the

soils. (*Averaged over the four test concentrations, each with duplicate samples.)
Soil Kd
Soil I Sandy loam 3.15
Soil Tt Loamy sand 4
Soil T1I Silt loam 8.29 - |'
Soil IV Loam 16.09 |

following equalion;

o

g

Kd=

(
§
)
i
where ’5

S = the sorbed phase concentralion with unils of mass of sorbate per solid sorbem massy

C, = the concentration in the water before sorption;
V, = tbe 1o1al water volume in the batch system;
C,, = the aqueous-phase equilibrium concentration; and

4
1
1
m = the dry mass of sorbeni. 15

Table 8b: Adsorption and desorption constants of [“Clhalcomid in the soiils.

1)
E
i
4
!
3
i
i i
Adsorption K, values were reviewer-calculaled using data obtained from Tables 3,ip. 45 of the stady report and the
t
i
%

Soil _ Adsorption® Desorphq_p 1'

K, 1/N R? K Ke 111 R )
Soil 1 Sandy loam 284 080 |09990 |3s06 426 [osh |o9987 {5250
Soil II Loamy sand 3.84 0.83 0.9996 6295 5.70 0. é}) 09999 1 9344
Soil 111 Silt loam _ 6.03 0.78 1.00 568.9 9.18 0. g’é 0.999] 864.2
Soil IV Loam 11.41 0.80 1.00 559.3 1462 1} 0.5; 0.9995 | 716.7

Data were obtained from Table 4, p. 46 and Table &, p. 48 of 1he study report.

K4 -Adsorption and desorption coefficients; K - Freundlich adsorption and dcsorpi on: toefficients; 1/N -Slope of

Freundlich adsorption/desorption isotherms.
K. ~ Coefficient adsorption per organic carbon (K, or K x 100/% organic carbon)
R2 ~ Regression coefficiem of Freundlich cquation.

* Freundlich adsorplion isotherms were calculated by the registrant using the follow1 ng equation (p. 33):

log (X/m) =log ¥X. + 1/n log Ce

where

an’l equilibrium concentration of the test article in 1he soil phase aﬂgr adsorption;
= adsorption constant;

lfn = slope of 1he adsorption isotherm; and

Ce = equilibrium concentration of the tes1 article in the aqueous phase after adsorp:un.

C. ADSORPTION: After 6 hours of equilibration 26.4-51.1%, 34.9- 57 1%, 44.2-73.5%, and
61.6-84.0% of the applied [*C]halcomid was adsorbed to the sandy lo:un, loamy sand, silt {oam,

Page 17 of 22
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PMRA Submission Number {

EﬁA z\%RID Number 45369733

and loam soils, respectively (Tables 7-10, pp. 49-52). Adsorption K‘1 values (reviewer-

calculated) were 3.15, 4.00, 8.29, and 16.09 for the sandy loam, loany s
soils, respectively (Table 3, p. 45). Freundlich K, values (registrant-ca
6.03, and 11.41 for the sandy loam, loamy sand, silt loam, and loam 5011
corresponding Freundlich adsorption K, values were 350.6, 629.5, 5'68
46). _

D. DESORPTION: At the end of the desorption phase, 32.8-47.8%? 33
and 12.0-25.0% of the applied halcomid was desorbed from the sand
loam, and loam soils (Tables 7-10, pp. 49-52). Freundlich K, value:
were 4.26, 5.70, 9.16, and 14.62 for the sandy loam, loamy sand, sllt 1o

respectively; corresponding Freundlich desorption K, values were 325 35

716.7 (Table 6, p. 48).

1. STUDY DEFICIENCIES: No significant study deficiencies wfe;re
IV. REVIEWER’S COMMENTS: ]

&

1. None of the test soils used in this study had an organic matter 001
Subdivision N guidelines. However, the loamy sand soil had an

1.05%.

ylé‘
:(Tl

and silt loam, and loam

li::ulated) were 2.84, 3,84,
!s respectively;

i

9, and 559.3 (Table 4, p.

1
;;!2-42.3%, 18.9-32.7%,
, loanty sand, silt
egtstrant calculated)
in, and loam soils,
934.4, 864.2, and

H
E

oted,

1teut $1%, as required by
3rg#l.mc matter content of

The diluted stock solution used to prepare the application solutic
was prepared by dissolving an aliquot (amount unspecified) of [*

Clh

the definitive study
alcomid in 15.75 mL of

acetone (p. 26). The solution was concentrated to 2.0 mL under a st%:eam of nitrogen and

diluted to 350 mL with 0.01M CaCl, + 1% NaN, solution. The p
was determined to be 99.4%, based on HPLC analysis of duphca1

ATT

The field application rate for halcomid was reported to be 600 g per
4

The physico-chemical properties of the test substance were inCOIiil 1
adsorption, molecular weight, melting point, bulk density, pK,, K;m'v,
reported.

A complete description of the test soil collection and storage waé
at which the sandy loam soil was collected was not reported.

The definitive study temperature was reported to be approx1mata!
detailed information was not provided. It is preferred that minini

temperatures be reported. Any significant deviations from the axl
should be noted.

Cra

Page 18 of 22
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no
history at the collection site and collection procedures were not repo

ty of the stock solution
mples.

Ha (p. 23).

ste; vapour pressure, UV
and stability were not

tprovided; pesticide use
rted. The sampling depth

y20°C (p. 27). More
)

maximurn, and average
e and their durations

:
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|
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EPA MRID Number 45369733

7. The moisture at 1/3 atm, bulk density, and microbial biomass Wéil‘c ri'ot reported for any of the

10.

11.

12.

13.

V. REFERENCES:

1.

test soils. Fleld capacity was reported only for the sandy loam stfigil.

It was not stated whether the test samples were stored prior to an?lysm Storage intervals (if

any) prior to sample analyses were not reported.

i
J !

TLC analysis was used to detenmne the amount and purity of the teslt

L

compound and to

clean-up the test compound (pp. 31.32). TLC was performed umhg %‘}]zca gel 60 F 254 coated
plates (0.25 mm thickness) developed in chloroform:acetonitrile tSO-ﬁSO, v:v; Solvent System

1) and chioroform:acetonitrile:acetic acid (50:50:2, viviv; Solvent S
areas were detected and quantified using a linear analyzer. The unlaa
visualized under UV light (254 nni). The Rf value of halcomid was 5
and 0.86 using Solvent Systems 1 and 2, respectively. The LOD. for

mg/L.

TRy

gtstem 2). Radioactive

eled test substance was
ctermined to be 0.79
[1L.C analysis was 0.009

The radiochemical purity and stability of halcomid in the apphcaihon solutions were

determined to be 298.9%, based on HPLC analyses (p. 37, Tab]e 15
69-61). .

1

An experimental protocol was not included in the study report.

p. 57; Figures 1-3, pp.

Graphical computer printouts of the Freundlich adsorption and desorptlon isotherms are
presented in Figures 5-8; pp. 63-66 and Figures 13-16, pp. 71-74 of the study report.
Graphical computer printouts of the adsorption isotherms are presentéd in Figures 9-12, pp.

67-70 of the study report.

é;l

Many of the page numbers located at the upper right hand comer ef the study report were
illegible. Therefore, the reviewer referenced the handwritten page numbers located at the

lower right hand corner of the study report pages. E

']
i

a
-4

U.S. Environmental Protection Agency. 1982. Pesticide Assessmént C (Guidelines, Subdivision

N, Chemistry: Environmental Fate, Section 163-1. Mobility studles

Toxic Substances, Washington, DC. EPA $540/9-82.021. i
E

U.S. Environmental Protection Agency. 1989, FIFRA Accelerated R

a5 Tt

Dffice of Pesticide and

registration, Phase 3

Technical Guidance. Office of the Prevention, Pesticides, and Tox1c Substances,

Washington, DC. EPA 540/09-90-078. i
U.S. Environmental Protection Agency. 1993. Pesticide Reglstrailon
Analysis - Environmental Fate. Office of the Prevention, Pestlcldes :

Washington, DC. EPA 738.
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]

4. U.S. Environmental Protection Agency. 2003 Guidance for Caicu] éting Sorption
Coefficients in Batch Equilibrium Studies,
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ATFACHMENT

Chemical Structure of Parent
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1 soil
|

EPA MRID Number 45369733

1\
],:

PMRA Submission Number {....}

- Halcomid |

N,N-Dimethyldecanoic acid amide. '
* Not reported.
Not reported.

:

TUPAC name; %
i

|

O=C(CCCCCCCCON(C)C i
i

!

CAS name:
CAS No:
SMILES string:

Unlabeled

{1-*C]Halcomid

* Position of radiolabel

I
b
P
|
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