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ADMINISTRATIVE CONCLUSIONS : I

1} This study has scientific utility, is classified as supplemental, and parnallry satisfies
Subdivision N Guideline criteria for photolysis on soil (§161-3). In splté of numerous study
deficiencies, no additional soil photolysis data are needed at this nme |

2) The submitter should note the criticism and comments given throughouk ithis Data Evaluation
Report (DER), especially Sections III and I'V, and consider thelr apphcafnhty to the
acceptability of future submissions.

SCIENTIFIC CONCLUSIONS

A reviewer-estimated first-order photolysis haif-life in this study for haicomld on soil that was
plated thin {approximately | mm layer) on glass and irradiated 1nterm1tter1ﬂy {12-hour light/12-
hour dark cycles) with simulated sunlight (UV-filtered xenon arc lamp) fof 30 days is roughly
75 days. Under practical conditions in field soil, photodegradation wogld ble expected to be
substantially slower. In a photolysis in water study (MRID 453 6973’?), halpomxd was essenfially
stable, which is generally consistent with its absorption spectrum. , ‘
$ol
With the possible exception of one anomalous sample at the last samplmg‘ﬁnterval (30 days
posttreatment), no major transformation products were identified. Thejo y minor transformaiion
product was D9 (acid of WAK 7034; N,N-dimethylmalonic acid monoamlde), which was
isolated only once, at 1.9% of the applied at 30 days posttreatment. Se;venJ fmndenuﬁed regions
of radioactivity were each £3.9% of the applied at various sampling inte ls. [The anomalous,
single 30-day sample was reported to contain 31.5% of the applied radtoalcjtmty as D8 (WAK
6747; N,N-dimethylsuccinic acid monoamide), but, as noted elsewhere in HIhlS DER, this resull is
of uncertain/unresolved validity. This product was also present in labératgry aerobic soil
metabolism studies.) } J
|
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The phototransformation of | 1- *C}-labeled N,N-dimethyldecanoic amd m'mde {halcomid) was
studied on sandy loam soil (pH 7.9, organic matter 1.4%) from Cahformal for 30 days under
intermittent irradiation (12-hour light/12-hour dark cycles) at 25 & 1°€. The soil moisture
content was maintained at 75% of 1/3 bar. {"*CJHalcomid was apphcd a |a measured
concentration of 4.08 mg a.i./kg; equivalent to a field application ratezof 600 gai/haatalcm
depth. The test systems were isradiated by a UV-filtered xenon arc lamp (300 -800 nm; average
intensity 92.1 Klux) that was similar in wavelength intensity to natural su;nhght n summer on a
clear, cloudless day (ca. 90-100 KLux). This experiment was condudtedlin accordance with US
EPA Pesticide Assessment Guidelines, Subd1v151on N §161-3, and mi conrlpliance with USEPA
Good Laboratory Practices. é "]
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1

The test system consisted of plates of treated soil (glass plate size, 5 cm x 1'3j cm; soil layer
thickness, ca. 1.0 mm; average soil weight, 3.230 g per plate) that were p!aqed inside one of two
incubation chambers. One chamber (irradiated) was sealed with double- walled quartz glass and
maintained inside the photolysis apparatus. The other chamber (dark controi) was sealed and
maintained in darkness. The chambers were aftached to volatile trapplng systems humidified air
was continuously forced through a chamber, then through ethylene glycdl and NaOH trapping
solutions. Duplicate samples were collected at 0, 3, and 14 days po sttrchtrr ent single samples
were collected at 1, 7 and 30 days. ]
The samples were extracted at ambient temperatures by shaking with acféto t'g[itrﬂe and (except 0
days) methanol:water (1:1 or 2:8, v/v, v/v) and by refluxing with metharnol ﬁt 70°C. At 30 days,
the incubation chambers were washed with water and ethanol. The sml‘ex racts, extracted soils,
volatile traps, chamber wash, and nonextractable residues were analyzad fc i' total radioactivity
using L.SC. The ambient soil extracts were analyzed for halcomid and 1ts transfonnatlon
products using two one-dimensional TLC systems. Areas of radloactmty on the plates were
identified by comparison to reference compounds of halcomid, N N—dlmethyloctanmc acid
amide, decanoic acid, decanedioic acid, N,N-dimethylsuccinic acid amldé (WAK 6747), and
N,N-dimethylmalonic acid amide (Acid of WAK. 7034). Identification’ whre confirmed using
HPLC (see attachment for chemical stroctures of parent and identified f)ro,t?ucts)

1

Overall [“CJresidue recoveries averaged 98.5 % 1.6% of the applied (rffngé'!a| 96.5-101.3%) in the
dark controls and 97.4 £ 3.2% (range 91.8-101.3%) in the iradiated SO'llS

z 1'
In the dark control samples, [/CJhalcomid decreased from an average b 95 7% of the applied at
() days posttreatment to 92.8% at 14 days and 86.8% at 30 days. No mﬁa}or Htransformation
products were isolated. The only minor transformation product, D8 (WAK 6747; NN-
dimethylsuccinic acid monoamide), was isolated only once, at 1.9% of thiﬂ: ‘applied at 30 days
posttreatment. ['*C]Extractable residues (ambient plus reflux) decreased ﬁ'om an average 97.5%
of applied at 0 days postireatment to 92.0% at 30 days; ["*C]noncxtrac!tabie residues were 1.2% at
30 days. At 30 days posttreatment, “CQ, and volatile organics totaleé 2 0% and <0.05% of the
applied, respectively. : [ E|
In the irradiated samples, [“*CJhalcomid decreased from an average ofg‘ 95 % of the applied at 0
days postireatment to 81.7% at 14 days and was apparently 19.2% at 30 days {study termination).
No major transformation products were isolated through 14 days posttreafment The single 30-
day sample was anomalous; in this sample, D8 (WAK 6747, N N-dlmeth;{zlsuccmlc acid
monoamide) was reported as 31.5% of the applied, but this value is poss f)ly erroneous and of
uncertain validity (see Sections Il and IV). The only minor transfonﬁahdn product, D9 (Acid of
WAK 7034; N,N-dimethyimalonic acid monoamide), was isolated or{’ly gnce, at 1.9% of the
applied at 30 days posttreatment. Seven unidentified regions of radwactzmty were each £3.9%
of the applied at all sampling intervals. [""C]Extractable residues (amblelnt plus reflux) decreased
from an average 97.5% of applied at 0 days posttreatrnent to 92.6% at Ié,days, angd were 69.5%
at 30 days. [“"C]Nonextractable residues were variable, totaling <3 2% t?f the applied at all

]
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sampling intervals. At 14 days posttreatment, “CQ, and volatile orgamc':s to}aled 0.5% and 0.1%
of the applied, respectively. At 30 days posttreatment, *CQ, and volat:tle orgamcs totaled 5.8%

and 0.1% of the applied, respectively. | [ ;

{n

Based on first order linear regresswn analysis (Excel 2000) and using data t|brough 30 days,
["“Clhalcomid dissipated with reviewer-calculated half-lives of 14.75 days for the irradiated
samples and 301.37 days for the dark controls. However, the accuracy of thesc data are highly
uncertain, since the 30-day irradiated sample (single sample) appears to: ‘be 4n outlier and the
half-life of the dark controls is extrapolated far beyond the duration of the é}(penment Also, the
r? values associated with both the irradiated and dark control linear regresswm lines are <0.80.
Using data only through 14 days, the reviewer-calculated half-life for halccﬂmd on irradiated soil
is notably longer at 59.75 days with an r* of 0.9127. f i'f

o0
Using irradiated data through 14 days and dark control data through 30 !dayé, the
phototransformation half-life for halcomid is approximately 75 days | asqrd on the 12-hour
light/12-hour dark cycle used in the study, or 37 days based on continu uSi“lrradJauon

%
The intensity of natural sunlight at the vertical in summer on a clear, cloudlless day was reported
as ca. 90-100 KLux, compared to the 92.1 KLux average intensity of the artificial light
Therefore, 1 day of artificial light is approximately equivalent to 1 day'fof patural sunlight. The
predicted environmental piototransformation half-life of ha.lcormd'ls therefore equivalent to
the phototransformation half-life of approx1mately 75 days. § 5i
' iil
The study author repeated the irradiated portion of the experiment as desqr';bed data were
reported only for 30 days postireatment. At 30 days posttreatment, hafcormd comprised 47.3-
53.7% of the applied. The only major transformation product was WAK 5747 (D8) at 7.8 and
15.3% of the applied in duplicate samples. The minor transformation! product Acid of WAK
7034 (1D9) measured <0.5% of the applied at all sampling interval; sm?umtliennﬁed areas of
radioactivity were each <4.2% of the applied. ["*C]Extractable and [% C]'nlonextractable residues
were 68.6-68.7% and 11.7-10% of applied . "CQ, and volatile orgamgcs tétaled 16.0% and 0.1%
of the applied, respectively, and the chamber wash was 0.5%. .; !f

A proposed degradation pathway was provided by the study author. Halcfonnd was said to
degrade to WAK 6747 (N,N-dimethylsuccinic acid monoalmdc), thch tﬂen would degrade to
the acid of WAK 7034 (N,N-dimethylmalonic acid monoamide), thch 1hen would degrade to
CO, (and presumably other by-products). E

Results Synopsis

Soil type: Sandy loam soil.
Source of irradiation: Xenon lamp (12-hour light/12-hour dark cyclc)
Half-life for irradiated samples (0-14 day data): 58.75 days ¢ = 0. 9127) i
Half-life for dark controls: 301.37 days (r* = 0.5872).
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Major transformation products/irradiated samples:
None through 14 days (30 day results were not considered valid).
Major transformation products/dark coatrois:

None.
Minor transformation products/irradiated samples {through 14 days):

Acid of WAK 7034 (N,N-dimethylmalonic acid monoamide).
CO,.
Minor transformation products/dark controls: "'
WAK 6747 (N,N-Dimethylsuccinic acid monoamide).

CO,.

|

Study Acceptability: This study is classified as supplemental. The data:

U
[

for the irradiated

samples through 14 days posttreatment appear to be valid, but the rcwegw }has serious doubt
about the validity of the 30-day irradiated sample data. The study doesmofumeet the requirements
for a photodegradation in water study because valid data were prowded oniy through 14 days. In

addition, ['“Clresidues that were washed from the walls of the incubation é

hamber for the

irradiated samples at 30 days (14 7% of the applied radioactivity) weremot icharacterized.
i

H
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1. MATERIALS AND METHODS
The page numbers which are referenced in the DER correspond to the page umbers which are

found in the lower right-hand corner of the study report. The page numbers

EPA MRID Number 45369734

i i
i H

HA :
o0l
I

N §

ﬁ.vhich appear at the

top right-hand comer were not followed because they did not include allE of] the pages in the study

report.

GUIDELINE FOLLOWED:

COMPLIANCE:

A. MATERIALS:

1. Test Material:
Chemical Structure:
Description:

Purity:

This study was conducted in accordance

1

gfith 1JSEPA Pesticide

Registration Guideline Subdivision N §1:g;i-3 and amendments

(pp. 1, 16). No significant deviations
gmdehnes were noted in the 0-14 day

experiment. However,

The single 30-day irradiated samp

ffrom Subdivision N
po}lﬁon of the

H

le {hat was collected in

the main study appeared to be an outlier when compared to
earlier sampling intervals and a s?ppﬂjementary experiment.
This uncertainty does affect the vahdlty of the 30-day data.

At 30 days, up to 14.7% of the apph}:d radioactivity was
washed from the sides of the chambé{' holding the irradiated
samples but these residues were not Jclharae::tenzed This
does not affect the validity of thej stdt%ly

This study was conducted in compli anc€|:|w1th USEPA, OECD,
and Swiss Good Laboratory Practices (i989 1981; 1986,
respectively; pp. 4, 16). Signed and; datfed Data Confidentiality,
GLP, Centificate of Authenticity, and Qthahty Assurance

statements were provided (pp. 24, ’f;S)

[1- "“C]Halcomid (pp. 19-20).

See DER Attachment,

Colorless liquid (nommolabeled P' IP)

Radjochemical purity: 98.6% (aven

20).
Batch No.: A387/1.

Analytical purity: Not reported.

i

Lgelpnor to experiment; p.

2

Specific activity: 100.5 pCi/mg (3.] .:'2 MBq/mg)

Location of the radiojabel: 1- Carbon

Page 6 of 26
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: Fols .
Storage conditions: The test substance was stored in the dark a:t ca. -20°C (p. 20).
Physico-chemical properties of halcomid (N,N-dimethyldecanoic acid ai,}nidﬁ-).
Parameter Values ;';Coi:i'!zments
Molecular Formula Nof reported. E
Molecular weight 189.4 g/mole. [ _
Water sohuibility 270 mg/L. 5EAt éO’*‘C and pH 5.5.
Vapor pressure Not reported. E '
UV absorption Not reporied. ;r
Pk, Not reported. ;
K. /log X, Not reported. '
Stability of compound at room | Not reported.
femperature ' i
Data obtained from p. 19 of the study report. i
3 .
i
i
1
i
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P

2. Seoil Characteristics:

EPA MRID Number 45360734

Table 1: Field information and handling procedures.

Information

Details

Geographic location

Porterville, California, UJSA.

Site description Not reported.

Pesticide use history at the collection site Not reported. ' ’ :

Collection procedures Not reported. ;

Collection date December 1991. E i

Sampling depth (cm) Not reported. E

Storage conditions When recetved at the testing faci!;:Iity, the: soil was placed

outdoors in boxes (ca. 10 cm dcéth) Jand native vegetation was
allowed to grow on the surface. ‘Dufing winter months, the soil
was stored indoors (meisture mz;"intaiz’z'led) at room temperature
under artificial light. Prior to stidy, the soil was transferred
into plastic bags and stored indc'grs é:t room temperature.

Storage length

samples”.

‘ea. 3 years gt RCC facility (DEE;{cm{.’I er 1991 to October 17,
1994) for the “initial” study and(3.5

ears for the “additional

P

E

Soil preparation

Sieved (2 mm).

i

Data obtained from pp. 22-23 of the study report.
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Table 2: Properties of the soil. .
Property Petails
Soil texture (USDA): Sandy loam :
% sand (>0.05-2.0 mm) 672 F
% silt (0.002-0,05 mm) 24.6 i
% clay (<0.002 mm) 8.2 ;
pH inH,0 7.90 !
in KCl 7.73 P
Organic matier (%) 1.40 .
Organic carbon (%) 0.81 ;
CEC (meq/100 g) 53 L
Maximum water holding capacity at 15 bar (%) | Not reperted. Ié jl
Maximum water holding capacity at 1/3 bar (%) | 1 1.4)13 (reviewer-calculated basvgd o% WHC at 75% of 1/3
bar). L
Maximum water holding capacity at 75% of 1/3 | 8.57 ‘ f
bar (%) P
Bulk density, disturbed (g/cm’) Not reported. Lo
Microbial biomass Initial. 2.5x10° ‘:
(colonies/g soil): . © B
Final irradiated 8.5x10 Fol
Final dark control 40x10° .
Soil Taxonomic classification Not reporied. I :
Soil mapping unit (for EPA) Not reported. o
Data obtajoed from p. 24 of the study report.
ol
!
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3. Details of light source:

Table 3: Artificial light source. , :

Property Details 'f

Type of lamp used: Kenon arc lamp (Original Hanan Suntest apparafﬁjs). .

Emission wavelength spectrum: | 290-800 nm ' ‘

Light intensity: Average 92.1 KlLux at 370-790 nm or 22.2 W/m?[-iat 3 @0—400 nt,

Filters used: UV filters eliminated radiation <290 nm, |E J

Relationship to natural The mlensﬁy of natural sanlight in surnmer on a éleafJ ¢loudless day with a

suntlight: vertical incidence of the sun was reported to be ca 9|0 -100 KLux. Therefore,
12 hours of irradiation (or one 12-hour light/12- hour dark cycle) is
approximately equivalent to 1 day of natural sunillght The spectral energy
distributions of the artificial light at test initiation 1 and ‘termination were
provided in Figures 3-4, pp. 53-54. A direct comg)&n‘son of the artificial light
to natural summer sunlight was provided in Figure 2],? . 52 of the study report.

Datz obtained from pp. 22 and 29, and Figures 1-4, pp. 51-54 of the study report. ‘

B. EXPERIMENTAL DESIGN

1. Preliminary Study: A “ﬁrst study” was initiated on June 27 and termlﬁated onlJ uly 8, 19%4
because of “incomplete balances™ (p. 22). The experiment was not descrxbed and any
modifications that might have been made to the “initial study™ as a res‘ult bt lessons learned were

. not identified. :i J

;
1
!

2. Experimental Design

i
Table 4: Experimental désigg. g
|

Parameter Details
Duration of the test 30 days : |
Condition of soil {Air dricd/fresh): Fresh {air-dried enough for sieving). {l
: —
Test concentralion {mg a.i./kg soil): -
Nominal 4 mg a.i/kg , equivalent to a field aprlw‘a__ ‘;on rate of 600 g/ha ata 1
cm depth. i 4
Measured 4.08 mg a.1./ke.
Dark controls used: Yes
Method to maintain darkness: Samples were contained in a metal chzambir with light excluded.

f

Page 10 of 26
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]

EPA MRID Number 45369734
1 i

Parameter

Details . rl

Replications Irradiated:

Dark cantrol:

Two plates of soil were collected at day 0 Al'(llater intervals, only one
plate of soil was collected. However, !hq pla fes that were sampled at
14 days were divided into two sections pfrior tlo treaiment, and these
two sections were treated independently : so that the two sections
served as replicates (A and B). |

Identity and conceniration of co-selvent;

Acetonitrile, ca. 2% (760 xL of a solution cé:csmmining 10%
acetonitrile to ea. 3.23 g soil). i

760 pL/plate or 380 uL/half-plate; a pla?e c 1] tained ca. 3,23 g soil.

Pesticide Volume of test
application solution _ :
used/treatment ;
| Mathod of application § Not reported. {
Is the co-solvent Ne.
evaporated? _5'
Test Preparation of soil A slurry of the test soil was spread over lﬁlglnss plates (5 cmx 10
apparatus: plates cm, ca. 3.23 g soil/plate dry weight ) anjd adjusled to a thickness of
Type/Material/ ca. 1.0 ma. The plates were dried ove:plghlf The soil layer on four of
Volame the plates was scored into two equal halves]
L
irradiated Six of the treated soil plates (includingjtwﬁ J’scored plates} were placed
inside a metal chamber {size not specxﬁed} which was sealed with a
double quartz glass lid and connected t[o a ;‘low through volatile
trapping apparatus. A water jacket surzounhmg the chamber
maintained the soil at 25 # 1°C. An 1]Ihsﬂéhon of the apparatus was
provided in Figure 1, p. 51 of the study reﬂsérl
Dark controls Six of the treated soil plates were placéd 1ns|1dc a dark metal chamber

{sizc not specified), which was sealed and Lonnected to a low
through volatile trapping apparatus. AF wat-;J:r jacket surrounding the
chamber maintained the soil at25 + 1 LC “

Details of traps for volatiles, if any

Moistened air was pumped through the m’:ldlated or dark control

chamber then through NaOH and e!hylene elycel trapping solutions.
The air flow rate was 30 mL/minute; incréased to 100 mL/minute 30
minutes prior to opening. ; |

ifno traps were nsed, is the system
elosed/open?

L
:
A volatile trapping system was used. | |

Any indication of the test material
adsorbing to the walls of the test
apparatus?

None.

Page 11 of 26 | j
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Parameter Details . }" !
Experimental { Temperature: Irradiated: 25 # 1°C (brief temperature ﬂuctu ations ea. 22.0-29.0°C).
Conditions Dark: 25.0 % 0.1°C. | _
Temperatire The incubation chambers were cooled vi;a a Li}aterjackct that

maintenance method: | suwrounded the base of the chambers and ooP tinued through the quartz
glass cover. The temperature of the soiljwas monitored using a
temperature probe inserted into the soil on a reserve plate.

Moisture content: 75% of 1/3 bar.
Moisture maintenance { Soil samples were moistened every 1-3 aay‘ with an amount of water
method: equal to the weight lost in reserve soil glnip'_:
Duratior of 12-hour dark/12-bour light cycle. i .
light/dazkness: [
Other details, if any None i

Data obtained from pp. 25-28, 30; Table 1, p. 44; and Figure 1, p. 51 of the study rel'a‘ort

3 Supplementary experiments: Additional soil plates were prepared[ treated (average measured
treatment rate 3.91 mg a.i./kg), and incubated as described for the “mm al sludy” (pp. 22, 25, 26,
28; Table 2, p. 45). During the study, the average intensity of the lrrad1at1 Oon apparatus was 93.4
Klux (p. 29). Two irradiated and two dark control soil plates were collect: d at 0, 14, and 30 days

posttreatment. Samples were collected and analyzed as described in the definitive study.
)

R e e—

4. Sampling:

¥
i
|
1
|
|

i

Table 5: Sampling details.

Criteria Details
Sampling intervals 0,1, 3,7, 14, and 30 days. f
Sampling method Two entire plates of soil were collected for az:alyi is immediately posttreatement.

i

One entire irradjated and one entire dark control plat:‘ were collected at 1, 3, 7,
14, and 30 days postireatment. P

il
Method of sampling CO, and | The trapping solutions were collected and repIacad with fresh solution at every
volatile organic compounds sampling interval. I 3

Sampling intervals/times for:

Sterility check, if any: The soils were not sterile. o
Moisture content: The soi1l moisfure content was checked at 1-3 day mi;x. vals.
Temperature: Soil temperatures were monitored continuously. | !
- gl
Sample storage before Aliguots of samples were apalyzed immmediately ¥ia LSC and TLC.
analysis Samples were stored at ca. - 20°C for 4 months r'rim:‘ {o HPLC analysis.
Other obscfvations, if any None. ‘

Data obtained from pp. 26, 28, 30, and 38; and Table 3, p. 46 of the study report. | |

Page 12 of 26 !
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C. ANALYTICAL METHODS

Extraction/clean up/concentration methods: At the time of sarnplmg, the soil was scraped
from the glass plate (not further described). The soil from the 0 day samples was extracted three
times with acetonitrile (ca. 3 mL/g soil) by shaking at ambient temperat]u:és {p. 30). Samples
collected at 1, 3, 7, and 14 days posttreatment were exiracted three Umes \j;‘th acetonitrile, then

once or twice with methanol:water (1:1, v/¥). The soil from the 30 dayesa gplf:s was further
extracted once with methanol:water (2:8, v/v). Folowing the ambient extractlons all samples
except 0 days were refluxed with methanol at 70°C for 16 hours. AﬁeﬁF eaEh extraction, the
mixture was centrifuged and the supematant decanted and filtered; :111<c;m:>ts~| of the individual
extracts were analyzed using LSC. The ambient extracts were combmed Cnot described) and
analyzed for specific compounds using TLC; selected extracts were analyved by HPLC,

At study termination, the irradiated and dark control chambers were wash .d with bidistilled

water and ethanol. The chamber wash was analyzed for total r::tdioacti;wtj,r by LSC. The study
anthor stated that the intention was to analyze the chamber wash of the 11:rzidlated samples, but
the sample was “accidentally eliminated after rad;oactmty determmatx on before TLC-analysis”

(®. 37).

Nonextractable residue determination: The extracted soils were air:; dnéd at room temperature
and ground, then portions were analyzed by LSC following combustlon (p 30).

Volatile residue determination: Aliquots of the NaOH and ethylene L;lycol solutions were
analyzed by LSC for total radicactivity (p. 31). [*"C}Re&dues in the NaOH trap were identified as

3

“CO, by precipitation with barium hydroxide, 5 ;|
_f
Total *C measurement: For 0-14 days, the overall [**C]residue recovei?es were calculated by
summing the concentration of [“Clresidues in the soil extracts, extractedsoil, and volatile traps.
For 30 days, the overall [*C]residue recoveries were calculated by summing the concentration of
["Clresidues in the soil extracts, extracted soil, volatile traps, and cha imb er wash.

!; ;

Perivatization method: A derivatization method was not employed,l

Identification and quantification of the parent: Halcomid in the a[ﬂb])’ént extract was
separated, quantified, and identified by one-dimensional TLC on 5111ca gel plates (5 cm x 20 cm;
0.25 mm thickness; 60 F,s,) developed in chloroform:acetonitrile (50:50)v:v; solvent system
code: S8 6) or chloroform:acetonitrile:acetic acid (50:50:2, viviv; sol:vent system code: SS 7; p-
32). The 88 7 solvent system was used to separate [**Clresidues whibh bbcurred near the ori gin
when using the SS 6 solvent system. The samples were cochromatograpf‘led with an unlabeled
reference standard of halcomid (purity 98.8%; SS 6 R, 0.86; S8 7 Rff 0. 85 pp. 19, 32-33). The
plates were visualized by exposure to iodine and UV light (254 nm),‘radloachve areas were

quantified by autoradiography. i

|

|
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The results of the TLC analysis were confirmed using HPLC under the follolwmg conditions (pp.
34-35): Lichrospher RP 18 colump (250 mm x 4.0 mm; 5 1), mobile gradrnt phase consisting
of (A) acetonitrile and (B) bidistilled water [A:B, v:v; 0-5 minutes 0: 100 25-30 minutes 100: 0,
and 30.1-40 minutes 0:100], with UV (205 nm) and radioactivity detectzon] | Halcomid was
identified by comparison to the retention time of an unlabeled refcrencefstandard (purity 98.8%;

Rt 25.10 minutes). ? .|

i

Tdentification and quantification of transformation products: The tran§formation products
were isolated and quantified by TLC as described for the parent, exceptitha spraym g the plates
with bromocresol green/bromophenol blue/potassium permanganate was also used for
visualization (pp. 32-33). The retention times of transformation products Were compared to the
retention times of the following untabeled reference standards (pp. 21, 33 only WAK 6747 and
Acid of WAK 7034 were cochromatographed with the soil extracts): ;

Reference Compound Ref. Code Purity (%) | RE- 'IIL(L' (886) | RE-TLC(SST)
. it
N,N-Dimeihyldecanoic acid amide None 08.8 0.86i 0.85
!
N,N-Dimethyloctanoic acid amide A 97.0 0.82} | 0.81
Decanoic acid B >08 0.5610.72 0.79
Decanedioic acid C 98 0.07 i 0.58
oL
N,N-Dimethylsuccinic acid - WAK 6747 92.8 0.0110,08 0.26
monoamide ; ] |
{EER
N,N-Dimcthylmalonic acid Acid of WAK Not 008 018
monoamide 7034 reported o
i
The identities of transformation products were confirmed via HPL.C as dt:fscribed for the parent
(pp. 34-35). The retention times of transformation products were conipared to the retention times

of the following untabeled reference standards (pp. 21, 34-35):

Reference Compound * _ Ref. Code Purity (%) gRe:t!Ention time- HPLC
N,N-Dimethyldecancic acid amide None 988 25 ] 0 minutes
N, N-Dimethyloctanoic acid amide A 97.0 , 225 UZI minutes
Decanoic acid B >08 24 I15 minules
Decanedioic acid C >98 {17121 minutes
N, N-Dimethylsuccinic acid monoamide WAK 6747 92.8 2.,E:FD minules

i
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Detection limits (LOD, LOQ) for the parent: The Limits of Detectlon welre not reported. The
counting error of the LSC was reported to be <5%; more specific data were| £ot provided (p. 31).
The reviewer noted that the value of < 0.05% was reported as a LOQ for the LSC in Tables 4-5,
pp. 47-48. The Limits of Quantification for the TLC and HPLC were ca 0. 5% and 3.3% of the
applied radioactivity, respectively (pp. 32, 34). : : |‘ |
|
Detection limits (LOD, LOQ) for the trapsformation produets: The Liﬂ’aits of Detection were
not reported. The Limits of Quantification were the same as those for the 15|arent.

II. RESULTS AND DISCUSSION:

|
A. TEST CONDITIONS: The soils were generally maintained at a témpll.ramre of25:+ 1°C;
the study author noted that the temperature of the soil would rise or fail briefly when the lamp
was turned on and off, respectively (p. 30). The soil moisture content v'vaé ‘maintained at 75% of
-1/3 bar (p. 27; Table 3, p. 46). :

B. MASS BALANCE: Total [*“Clresidue recoveries averaged 98.5 & ]_ .6'5}. (range 96.5-101.3%)
of the applied in the dark controls and 97.4 £ 3.2% (range 91.8-101. 3%) int the irradiated samples
{Tables 4-5, pp. 47-48). There was no pattern of loss in the dark contrt]:ols,nIhere was some loss
of radioactivity with time in the irradiated samples which may have been irelated to volatilized
residues adsorbing to the sample chamber walls rather than being captured in the volatile
trapping system. In the irradiated samples, the concentration of residues Without the addition of
the chamber wash decreased from 98.9-101.3% of the applied at ¢ daygs po'sttreatment to 91.8-
95.7% at 14 days. At 30 days posttreatment, the only interval at whxcl} regldues on the chamber
walls were measured, ['*Clresidue recoveries were 78.6% of the apphed anthout the chamber
wash and 93.3% with the chamber wash.
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Data Evaluation Report on the phototransformation of halcomid 01_1350}1
|

 PMRA Submission Number {......} EPA MRID Number 45369734

«:a‘l
.

C. TRANSFORMATION OF PARENT COMPOUND: In the dark control samples
[“Clhalcomid decreased from an average of 95.7% of the applied at 0 dﬁys posztrcatmcnt to
972.8% at 14 days and 86.8% at 30 days (Table 7, p. 50). In the irradiated samples, [*Clhalcomid
decreased from an average of 95.7% of the applied at 0 days posttrcatmént t% §1.7% at 14 days
and was 19.2% at 30 days (study termination; Table 6, p. 49). | | l

Half-lives: Based on first order linear regression analysis {Excel 2000) anh using data through
30 days, [*Clhalcomid dissipated with reviewer-calculated half-lives of 1 ?5 days for the
irradiated samples and 301.37 days for the dark controls. However, thf:J accuracy of these data
are highly uncertain, since the 30-day irradiated sample (single sample)! apﬁcars to be an outlier
(see Study Deficiencies) and the half-life of the dark controls is extrapo lIa'téh far beyond the
duration of the experiment. Also, the 1* values associated with both the mladlated and dark
control linear regression lines are <0.80. Using data only through 14 déys, the reviewer-
calculated half-life for halcomid on irradiated soil is notably longer at 59 T 5 days.

The reviewer-calculated half-life for halcomid in irradiated soil is s1gmfica|htly different from the
33.0 day half-life calculated by the study author using first-order reactmn inetics because the
study author substituted the supplemental (“additional samples™) 30- dayl tadiated sample data
(47.3 and 53.7% for duplicate samples) for the “initial study” 30-day sémﬁ ¢ data (19.2%, single
sample) in his half-life calculations (pp. 36-37, 42). i

Half-lives/DT50s* b
First order linear E
Test system a— DT50 D190
Half-life Regression equation ir ; {days) {days)
{days) c
Y
Irradiated (0-14 day data 59.75 ¥y =-0.0116x + 4.5629 _30.9 27 33.0 ND
only) ||
Dark (0-30 day data) ' 301.37 y =-0.0023x% + 4.542% 0. Sﬁi 72 >> 30 ND

* Halfulives were caleulated by the reviewer using data obtained from Tables 6-7, p. 49250 of the siudy report.
DT350s were calculated by the study author (pp. 42-43); the study author’s decay cu-ved uvere illustraled in Figure 32,
p. 82 of the study report. i

ND = Not delermined. L

The effective first-order phototransformation rate constant for halcomid || determined by taking
the difference between the first-order rate constants (not half-lives) for thf[: irradiated and dark
control samples, and converting the difference into the effective first—gord ar half-life (T),,), as
indicated by the following equations, where each Tespective rate constantlk equals In(2) divided
by the corresponding haif-life. |

= (Ln 2) + [(Ln2/ irradiated half-life) - (Ln 2/dark control half-life)];

or, equivalently and more simply,
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Applicani’s Code CAS Chemi_:fcal |J[ Molecular | SMILES
Name Number ¢ Cbermical Name formdla {5}  weight string
| i @mon
WAK 6747 - N,N-Dimethylsuccinic acid - - -
monoamide
Acid of WAK - N,N-Dimethyimalonic acid - - -
7034 nioneamide -
- Data obtained from p. 21 of the study report.

|

Data Evaluation Report on the phototransformation of halcomid onisoil

. il 1|
PMRA. Submission Number {......} EPA MRID Number 45369734
55 |

T, = [(irradiated half-life) x (dark control half-hfe)] (dark control half life - irradiated half-
life). r

Thus, the effective first-order phototransformation half-life is approximate {, 75 days baSed on
the 12-hour light/12-hour dark cycle used in the study, or 37 days based onlicontinuous
irradiation. !

H i
H i

The intensity of natural sunlight at the vertical in summer on a clear, cloudllcss day 'was reported
as ca. 90-100 KLux, compared to the 92.1 KLux average intensity of the amf cial light
Therefore, 1 day of artificial light is approximately equivalent to 1 day pf I#atural sunlight. The
predicted emvironmental phototransformation half-life of halcomid is therefore equivalent to
the phototransformation half-life of approximately 75 days. E [“

TRANSFORMATION PRODUCTS: In the dark control soil, no maj§

or transformation
products were isolated {Table 7, p. 50). One minor transformation produédp D8 (WAK 6747,
N,N-dimethylsuccinic acid monoamide), was isolated only omce, at t. 9% of the applied at 30
days posttreatment. Unknown D4, at <2.0% of the applied, may have! beel a contaminant of the
test substance since the maximum concentration was at § days,

i
ol
i

{\

In the irradiated soil, no major transformation products were isolated thro Jgh 14 days
posttreatment {Table 6, p. 49). In the single 30-day sample which is de uncertam validity, D8
was 31.5% of the applied. One minor transformation product, D9 (AC1d of WAK 7034; N,N-
dimethylmalonic acid monoamide), was isolated only once, at 1.9% of th., applied at 30 days
posttreatment. Seven unidentified regions of radioactivity were each s 3. 9% of the applied at all
sampling intervals. “

P
Table 7. Chemical names and CAS numbers for the fransformation pr_édu lts of halcomid.

— Not reported. |

NONEXTRACTABLE AND EXTRACTABLE RESIDUES: In ﬂle dark controls,
[“Clextractable residues {ambient plus reflux) decreased from an averagE 97.5% of applied at §
days posttreatment to 92.0% at 30 days; [*C]nonextractable residues ded jreased from 2.6% of the
applied at O days to 1.2% at 30 days (Table 5, p. 48). -
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‘sampling intervals.

~ organics totaled 2,0% and <0.05% of the applied, respectively (Table 5 i

e -
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PMRA Submission Number {......} - EPA MR}I) Number 45369734

In the irradiated soil, [*CJextractable residues {ambient plus refiux) decreasbd from an average
97.5% of applied at 0 days postireatment to 52.6% at 14 days, and werea69| % at 30 days (Table
4, p. 47). [*C]Nonextractable residues were variable, totaling <3.2% f th-e appl_led at all

VOLATILIZATION: In the dark control soil at 30 days posttreatmenb “;(3?02 and volatile
P ?}8)

In the irradiated soil at 14 days posttreatment, *CO, and volatile orgambs JLOtaled 0.5% and 0.1%
of the applied, respectively (Table 4, p. 47). At 30 days posttreatment,| COz and volatile
organics totaled 5.8% and 0.1% of the applied, respectively. : .

g%

TRANSFORMATION PATHWAY: A degradation pathway was provlded by the study author
(Figure 33, p. 83). Halcomid degrades to WAK 6747 (N ,N—dlmethylsuccm ic acid monoamide),
which degrades to the Acid of WAK 7034 (N,N-dimethylmalonic acid noamjde), which
degrades to CO;. ‘ '
il

D. SUPPLEMENTARY EXPERIMENT-RESULTS: Although the; study author stated that the
repeated experiment was sampled at 0, 14, and 30 days posttreatment, iath were reported only for
the 30 day samples. At 30 days posttreatment, halcomid comprised 47 3- 53 7% of the applied
(Table 6, p. 49). The only major transformation product was WAK 6747 8)at7.8and 15.3%
of the applied in duplicate samples. The minor transformation pmduct Aﬁd of WAK 7034 (D9)
measured <0.5% of the applied at all sampling interval; six unidentifiéd ateas of radioactivity
were each <4.2% of the applied. Also at 30 days postireatment, [“‘C]éxnlactable and
[“Clnonextractable residues were 68.6-68.7% and 11.7-10% of applied radloactmty,
respectively (Table 4, p. 47). “CO, and volatile organics totaled 16.0% afid 0.1% of the applied,
respectively, and the chamber wash was 0.5% (reviewer estimates, since the page was not copied
correctly and the decimal places for one of the two samples was lost). |Ji|§

[IL. STUDY DEFICIENCIES: ‘J

1. The dark control portion of this study through 30 days and the irra dlated portion of this study
through 14 days are scientifically valid and meet guideline requlrements However, in
comparing the 0-14 day irradiated data to the 30-day irradiated data from the “initial study”
and also comparing the 30-day data from this study to the 30-day; data’ from “additional
samples”, it appears that the system was corrupted and the 30- da) samplc is not
representative of the behavior of halcomid in irradiated soil. The reaéon for the change in the
behavior of halcomid in the irradiated samples between 14 and 30 daJys could not be
determined from the data provided by the study author. In two af]:g obgc soil metabolism
studies submitted in this data package (MRID 45369735 and 4534 9??36), halcomid degrades
with a half-life of <1 day, The study author stated that the expenmezglt was repeated because
the 30-day chamber wash was not analyzed, disregarding the factjthet significantly different
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results were obtained in the repeat experiment. It is clear from the data Jhat in the initial

experiment, the volatile trapping system failed after 14 days, since volanles were recovered

from the chamber wall and not in the trapping solutions. : J
P

2. [**CJResidues that were washed from the walls of the irradiated mcubaﬁon chamber at study

termination totaled 14.7% of the applied radioactivity but were not ¢haracterized. The study

author stated that the sample was inadvertently discarded prior to TLC Je[malyszs (p.37.

IV. REVIEWER’S COMMENTS

]
found in the lower right-hand comer of the study report and not those ¥ hlch appear at the top
right-hand comer. The reviewer noted that approximately one-halffof the page numbers in
the lower right-hand corner were not visible due to improper reproduchon of the study report
by the registrant. As a rule, these numbers are two pages greater than § hose which appear at
the top right-hand corner (which were not followed because they dld not include all of the
pages in the study report, namely the first three pages). £

1. Asnoted at the begmmng of the DER, the reviewer referenced the }gag numbers which are

2. In discussing the study results, the study author made two si gmﬁcant dewatlons from the
nort. : J

The study author disregards the results for the 30-day n'radlated sa nple from the main
experiment and substituted the results of the repeat experiment milhout demonstrating
that the two experiments were, in fact, comparable. In the dlscussmn of the study

conclusions and halcomid half-life, the study author does not menkron that the data are

from two experiments. il

2

The study author defined the “bound” fraction as those resndues tla at were not extracted
from the soil by shaking at ambient temperatures, and the remdueh that were extracted
during refiuxing were reported as a fraction of the bound. HOWCVLI‘ residues extracted by
refluxing are typically considered to be extractable and are dlS_?Cug_i‘:‘Gd as such in this DER.
1

3. The study author reported that the sandy loam soil was the same sLﬂ which was used in the

aerobic soil metabolism study for halcomid (RCC Project No.: 3403 34 p- 17). WAK 6747
(N,N-dimethylsuccinic acid monoamide) was identified in that mctabohsm study.
.l

4. The numerical/quantitative results of the HPLC analyses which cenﬁkmed the identity of the

parent were not provided in the study report. gf If

5. The reviewer did not understand the reason that all of the reference clt&mpounds were not co-

chromatographed with the aqueous solutions, especially in cases thaihthe R;of an unidentified
transformation product was close to that of a reference compound (e 2. D2,88 6 R;=0.67,

e
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10.

11

V. REFERENCES: * }

1.

Washington, DC. EPA 540/09-90-078.

SS 7 R,=0.71; decanoic acid, S8 6 R, = 0.56-72, SS 7 R~ 0.79; p. 33; Table 6, p. 49).
However, tbese transformation products did not exceed 4% of the applled radioactivity.

The target apphcatlon rate (4 mg a.il./kg dry soil) was based on the app1|1i:at10n rate of
halcomid (600 g a.i./ha) at a depth of 1 cm and- a soil density of 1.5 g/cm3 {p. 25).

:
The aliquots of the soil extracts which were taken for HPL.C analy&js (111|18p301ﬁed) were
stored at - 20°C for 4 months (p. 38). Storage stability was confirmed be the study author by
reanalyzing the soil extract of the 30-day sample A after 3 months of stcArage at - 20°C. The
parent accounted for 47.3% of the applied before storage and 50. 1% aﬂer storage; WAK
6747 accounted for 15.3% before storage and 14.1% after storage i .j

The Limits of Detection for the LSC, TLC, and HPLC methods wcre rlot reported. LODs
should be reported to allow the reviewer to evaiuate the adequacy of the test method.

'f
The physico-chemical properties of the test substances such as vap 3ur|pressurc uv
adsorption, pK,, and K, were not provided. '§ ,J%J

Representative TL.C chromatograms were presented in Figures 5-6 pp" 55-56, Figure 8, p.
58, Figures 11-18, pp. 61-68 (irradiated samples), and Figures 21-2 S, pr 71-75 (dark
controls) of the study report. Representative HPLC chromato gra.m‘s wére presented in Figure
7, p. 57, Figures 26-28, pp. 76-78 (irradiated samples), and Flgures 29‘[30 pp. 79-80 (dark
controls) of the study report. Figures 5-8 contained the TLC and HPLC chromatograms of
the halcomid stock solution and application solution. - "J

. The reviewer believed that a typographical error existed on p. 26 o;f this study report where

the study author reporied that “6 plates were continuously lllummatcd” The fact that the
irradiated samples were exposed to intermittent irradiation (12- hou'r 11 ,htf’ 12-hour dark
cycles) was reported throughout the study report {pp. 17-18, 27, and 43 -43).

) r

]I
U.S. Environmental Protection Agency. 1982, Pesticide Assessmcnt Guldehncs Subdivision
N, Chemistry: Environmental Fate, Section 161-3. Phototransfonnaflon studies. Office of
Pesticide and Toxic Substances, Washington, DC. EPA 540/9- 82-02L .
t
U.S. Environmental Protection Agency. 1989, FIFRA Accel erate!d Reéregistration, Phase 3
Technical Guidance. Office of the Prevention, Pesticides, and To Bclc ubstances,

U.S. Environmental Protection Agency. 1993. Pesticide Registration Rejection Rate
Analysis - Environmental Fate, Office of the Prevention, Pesticides;fand Toxic Substances,
Washington, DC. EPA 738-R-93-010. ]

N,
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N

ATTACHMENT

Chemical Structures of Parent, Transformation I’rod ucts,
and :
Undetected Reference Compounds
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BPA MRID Number 45369734

PMRA Submission Number {......}

Halcomid
IUPAC name:  N,N-Dimethyldecanoic acid amide.
CAS name: Not reported.
CAS No: Not reported. i

SMILES string: O=C{(CCCCCCCCCYN(C)C

|
Uniabeled 1
| ]
~ 5
0
| .i
[1-“C]Halcomid

/\/\/\/\);LN./

* Position of radiolabel.
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i
i

WAK 6747

IUPAC name: Not reported.
CAS name: N N-dimethylsuccinic acid monoamide.
CAS No: Not reported.

Acid of WAK 7034

1UPAC name: Not reported.
CAS name:  N,N-dimethylmalonic acid monoamide.
CAS No: Not reported.
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EPA MRID Number 45369734
FET

PMRA Submission Number {......}
Undetected Reference Compounds

N,N-Dimethyloctanoic acid amide ;
Structure not previded. Fo
Deeanoic acid r |§
Structure not provided. ]
Decanedioic acid
Structure not provided. i
: w i
H I |
z
|
i
i
-
o
i
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Attachment 1

Excel Spreadsheets




Chemical Name: Halcomid
PC Code: 999999
MRID: 45369734
Guideline No.: 161-3
Half-life: 59.75 days f
25°C lrradiated 0-14 day data
Halcomid
Days (% AR) Halcomid {%AR) P
) 96.6 45706
0 947 4.5507 |
1 05.2 4.5560
3 94.0 4.5433
3 91.8 45196
7 87.4 4.4705 L
14 845 44368 -
14 78.8 43869 '
Data obtained from Table 6, p. 49 of the study report. §
Photodegradation of halcomid on soif at 25°C |-
- (irradiated, 0-14 day data)
4,70 1|
—— i s . —.'_'.‘._!_, _ ; i
% 4.50 g i
£ 4.30 e -
= y =-0.0116x + 4.5629
4.10 +mr— i »
E = 0.9127
L :
2 3.90 4 :
x . . ;
o 3.70 - " B
3.50 . . 1 . ; R
0 2 4 6 8 10 120 | 14 16
Days postireatment | '




Chemical Name: Halcomid

PC Code: 999999
MRID: 45369734
Guideline No.: 161-3

days

Hal-life: 14.75
25°C Irradiated 0-30 day data
‘Halcomid
Days {% AR) In Halcomid (%AR}

0 56.6 45708
0 94.7 4.5507
1 65.2 4.5560
3 94,0 4,5433
3 91.8 4,5186
7 874 44705
14 845 4.4368
14 78.8 4.3669
30 19.2 2.9549

Data obtained from Table 6, p. 49 of the study report.

1

i

Photodegradation of halcomid on soil at 2

(irradiated, 0-30 day data)

I

__5.00
[nd 1 :
E 450 A7x + 47056
2 =10.7995
T 4.00 - - .
E i
£ 3.00 - ~e
£ ‘I

2.50 . ; ,. : ; :

0 5 10 15 20 25 30 35
Days postireatment
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Chemical Name: Halcomid
PC Code: 999999

MRID: 45369734
Guideline No.; 181-3

Half-life: 301.37 days
25°C Dark
Halcomid -
Days {% AR} in Halcomid (Y%AR)

0 96.6 4 5706
0 947 45507
1 924 4.5261
3 91.7 45185
3 92.1 4.5229
7 90.7 4.5076
14 936 4.5390
14 92.0 45218
30 86.8 4,4636

Data obtained from Table 7, p. 50 of the study report. |

b

Degradation of halcomid on soil at 25°C (¢

Days posttreatment

ark)
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Chemical Name: Halcomid

. PC Code; 999999

MRID: 45369734
Guideline No.: 161-3

Distribution of Radioactivity in % of applied radioactivity
Data obtained from Table 7, p. 50 of the study report.

25°C  Dark

Parent Unk WAK 6747
Days D1 D4 D8

P
K :
5
i i
i ;
i ;
i i
i !

i

e

e r e -
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Attachment 2 |

Structures of Parent and Transformation Prodiuct;

35




Halcomid

TUPAC name:
CAS name:
CAS No:
SMILES string:

N, N-Dimethyldecanoic acid amide.
Not reported.

Not reported.
O=C(CCCCCCCCON(CYC

Unlabeled

[1-"C]Halcomid

MN

* Position of radiolabel.

36
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Identified Compounds




WAK 6747

IUPAC name:
CAS name:
CAS No:

Not reported.

N,N-dimethylsuccinic acid monoamide.
~ Not reported.

38




[

Acid of WAK 7034
TJUOPAC name: Not reported. ;
CAS name: N,N-dimethylmalonoic acid monoamide. 5
CAS No: Not reported.

O O

HO N

%

%

!




Unidentified Reference Compounds
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N,N-Dimethyloctanoic acid amide

Structure not provided.
Decanoic acid

Structure not provided.
Decanedioic acid

Structure not provided.

14

e

. -
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Attachment 3

Fit

i

!

Transformation Pathway Presented by Regisiran_%
1

ligh

lustration of Test System i
Comparison of Artificial Light to Natural Sun
Spectral Energy Distributions :

=
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_N,N-DIMETHYLDECANOIC ACID AMIDE

water out ____{

water in ———-——‘

RCC PROJECT 370247

Figure 1: Diagram of the Suntest apparatus and the incubation ch

- UV-radiation
and visible
light

Y

double quartz lid

' ' Page 48 of 81

amber.

air in -——J——]

I -

air out

' stalnless steel tank

-
-
-
-

thermocouple to regulate soll temperature

1 XENON bumer
2 UV mirror
3 Light mirror

4 Quartz glass dish with selective reflecting co: atiqifg

5 Supplementary fiiter made of special UV glass | |

6 Parabolic reflector J !
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|
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RCGC PROJECT 370247

the giobal radiation.

N N-DIMETHYLDECANOCIC ACID AMIDE

. Figure 2. Spectral energy distribution (absolute ﬁgures) of the,

i
i

i

i
¥

Page 50 of 81

.Xenon lamp in refationship to
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RGC PROJECT 870247, Page 51 of 81
NN-DIMETHYLDECANO(C ACID AMIDE | JJ

i I
Figure 3: Spectral energy distribution of the Suntest apparaws before the start of the study

{as measured behind the coolad double quartz lld) / |J |
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N N.DIMETHYLDECANOIC ACID AMIDE .é-

z

‘Eiqute'd:  Spectral energy distribution of the Suntest apparatus at the end of the study (as
2 measured behind the cooled double quartz fid). -
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