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Alachlor is a herb1c1de reglstered for use on varlous .Crops, such
as. succulent and. dry beans
soybeans. “Alachlor is- ;
_application on these crop S,

this tlme, the follow1ng data requlrements for alachlor have not been
satlsfled

163-1 Moblllty/Leachlng ancr Adsorptlon/Desorpt:Lon a Batch
Equilibrium study for - et the Ethane
Sulfonic Acid degradate of alachlor

201-1 . Droplet Slze’Spectrum R .

202-2 Drlft Field 1luation.. .

7 CoxI - CrOpPS; peanuts, graln sorghum, and -
,fapplled as a broadcast or bandg*'A
1ther pPreemergent or- postemergent . At

e )
o



Drift from approved use sites for alachlor could affect nontarget
plants, for which the chemical is highly toxic. Droplet Size Spectrum
and Drift Field Evaluation studies are required because alachlor can be
applied aerially. The registrant, Monsanto, belongs to the Spray Drift
Task Force (SDTF). The data requirements is held in Reserve until the
final report of the SDTF is evaluated.

EFGWB believes that although the additional information provided
by these 'studies is not likely to change the overall qualitative
environmental fate assessment of alachlor, the. additional data will
confirm the predicted behaviour of parent alachlor and its major
degradates. The environmental fate data currently available for parent-
alachlor is: sufficient to provide a fairly complete qualitative fate .
assessment of the parent compound. '

f -acceptable, and
supplemental infbrmation.thﬁhéféﬁvirppmep;g;;iate;data base,:alachlor

appears to be moderately persistent and. very mobile.- Its degradates '

Following review of%féécepf%gié;;;ééitiallyj

. -appear to be even more pgrsistegtnand;ve;y;mpbile{E,Aiachlor is stable . -

to abiotic degradation processes (hydrolysis, photolysis in aqueous
. media, or photodegradation on soil). The major dissipation routes for
alachlor appear to be microbially mediated degradation and leaching in
‘the. soils. Alachlor degrades at moderate rates  (t,~2-3 weeks) under
-aerobic conditions in soils, with four major degradates observed: DM-
.oxanilie acid, alachlor sulfinylacetic 'acid, alachlor sulfonic acid,
. and alachlor oxanilic acid. -Since all four degradates have carboxylic
_or sulfonic acid functional groups, which render a negative (anionic)
- character to the molecules under normal environmental conditions, it is’

_expected that the degradates would have a high mobility in soils. - This

-has been -confirmed by evaluation of the mobility of structurally
similar degradates of propachlor. 1In the field, alachlor dissipates at
~moderate rates, with observed half-life of 11 days, which compares
favorably with half-lives observed in the aerobic soil metabQlism
~'studies. Detections of alachlor were observed through 36- to 48-inch
soil depth. The degradates. alachlor sulfonic acid, and alachlor
sulfinylacetic acid, were detected through 18- to 24-inch soil depth;
alachlor - oxanilic acid was detected  through 36- to 48-inches; and
- alachlor DM-oxanilic acid was detected through 6- to 12-inches soil
~depth. ; e ’ o SRR

- " Ground water monitoring data collected, sincé 1991, by the USGS
‘and the Acetochlor Registration Partnership (ARP) have found alachlor
~parent in two to eight percent. ground-water wells sampled. Less than

- -l.5.-percent (0.03-0.01%) of these wells were found to have alachlor

-concentrations were 15.89 pg/L and 0.05 ug/L, respectively. Monitoring
~.data collected by the USGS also indicates that in addition to alachlor;
~motre than 40 percent of the wells .sampled in midcontinental US were
__contaminated with alachlor ESA degradate .and/or 16 percent were-
~‘contaminated with the 2,6-diethylaniline ~degradate. There is no
- groundwater monitoring data on the other degradates. . These results

- 2

esidues above the MCL of 2.0 ug/L. These recent monitoring data are . .
n-agreement with earlier studies. * The maximum and minimum alachlor - - -



agree with the environmental fate predictions, which indicate that

these alachlor degradates are more mobile and persistent than the
parent compound. :

These recent studies reflect that current alachlor use may still
result in ground water concentrations which exceed the LOC's for
alachlor parent as detections have occurred which exceed the MCL of 2.0
ug/L. Since a much greater proportion of ground water wells are
impacted by alachlor degradates, if an MCL or cancer risk level is
established for alachlor-ESA at the same level as alachlor parent,

levels of concern would be exceeded w1th greater frequency than for the

parent compound only.

Alachlor can contaminate surface water at appllcatlon via spray
drift. Substantial fractions of applied alachlor could be available

~for runoff for several weeks post- application. 'Most of the alachlox: - =
runoff occurs via dissolution in runoff water f(as: ‘opposed -‘to adsorption . -
to erodlng 3011) Studies show that-alachlor concentrations generally -
peak in May to early June :during the ‘first ruroff events- folldwing " <

R application and then decline rapidly to almost preapplication levels by
July or August. The major degradates of alachlor may be available: for

runoff 1onger than alachlor and will probably runoff primarily by -

dissolution in runoff water. Alachlor ethane sulfonic acid (ESA) has
- frequently been detected in midwestern reservoirs and streams at
concentrations much greater than alachlor. High concentrations of- ESA

in. flowing. water even in early Spring before alachlor appllcatlon may f

_'reflect dlscharges from ground water.
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EXECUTIVE SUMMARY

Alachlor (2-chloro-2’,6'-diethyl-N(methoxymethyl)acetanilide is a
herbicide registered for use on succulent and dry beans; field, pop,
and sweet corn; peanuts; grain sorghum; and soybeans. Alachlor is
typically applied as a broadcast or band application on these crops
either preemergent, or postemergent.

Following review of acceptable, partlally acceptable, and.
supplemental information on the environmental fate data base, alachlor
appears to be moderately persistent and very mobile. Its degradates
appear to be even more persistent and mobile; however, more data is
needed to confirm the fate of these degradates.'rAlachlor is,stable to
abiotic processes (hydrolys1s, photolys1s in  aqueous ‘media, or
photodegradation on soil). The majo6r dissipation~ routes ‘for ‘the
chemical appear to be mlcrohlally mediated’ degradatlon ‘arid leaching
into the soils. Alachlor is"degradéd-at amoderate rate (t - 2:3" weeks)‘

in aerobic- s011s, "with theefodlowrng-major degradates “formed: - DM- o

oxanilic acid, alachlor sulflnylacetlc ac1d ‘alachlor sulfonic acid,

and alachlor oxanlllc acid. Since these degradates of alachlor have
carboxylic or sulfonic acid functional groups, Wwhich- render-a -negative
(anionic) character to the molecule under normal ‘environmental
'condltlons, it is expected that the degradates have high mobility.

This is confirmed by evaluation of data provided for structurally
similar chemicals which are degradates of propachlor. The degradates
alachlor sulfonic acid, and alachlor sulfinylacetic¢ acid, were detected
through 18- to 24-inch soil depth; alachlor oxanilic acid was detected
through 36- to 48-inches; and alachlor DM- oxanlllc acid was detected
through 6- to 12-inches s01l depths - :

Based on column leachlng studles, parent alachlor is mobile in a
silt loam soil and very mobile.in silt, sand, and loamy sand soils.
Although there are no valid K; constants for alachlor or any of its
degradates, the available data indicate that the parent is very mobile
and is not appreciably adsorbed to soils with low organic matter. 1In
the field it also dissipates at a moderate rate, ‘the observed half-life -
of 11 days compares favorably with the half-lives observed in various
aerobic soil metabolism studies. In the field, alachlor was observed
consistently at- depths of 18- to 24- inches, w1th detections at up to
36- to 48-inch soil depth. The major route. of degradation of alachlor
is microbially mediated; therefore, as the chemical reaches deeper soil
levels with decreased biological activity, the chemical becomes more

persistent; increasing:the likelihood of further leaching. It. appears .
~ that the- mob“llty“of, h chemlcal -may increase as it reaches -deeper
"goils  which cally ‘lower organic . ‘matter - content. = The
, monltorlng.dvta supportthhe conclusion from: laboratory: studles that

Falachlor has a- hlgh potent1al for- leachlng 1nto groundwater

Ground water,monltorlng data collected "'since 1991, by the UsGs
and the Acetochlor Registration Partnershlp (ARP) have found alachlor
parent in two to- fifteen percent ground-water wells sampled. Less than -
1.5 percent (O 03 “to 1. 1«) of these wells were found to have alachlor




residues above the MCL of 2.0 ug/L. These recent monitoring data are
in agreement with earlier studies. The maximum and minimum alachlor
concentrations were 15.89 ug/L and 0.05 ug/L respectlvely Monitoring
data collected by the USGS also indicates that in addition to alachlor,
more than 40-percent of the wells sampled in midcontinental US were
contaminated with alachlor-ESA degradate and/or 16 percent were
contaminated with the 2,6- -diethylanaline degradate. There is no ground
water wmonitoring data on the other degradates.  These results
correspond with the fate data, which indicates that these alachlor
‘degradates are more mobile and persistent than the parent compound.

These recent studies reflect- that current alachlor use may still
result in ground-water concentrations which exceed the LOCs for
alachlor parent as detections have occurred which exceed the MCL of 2.0
pg/L. Since a much greater proportion of ground water wells are
impacted by -alachlor degradates,--if -an' MCL or cancer risk level is
established for alachlor-ESA at. the same level as alachlor parent,
levels-of-concern would be exceeded w1th.greater frequency than for the
parent compound only. ,

Alachlor can contamlnate surface water at application -via spray

drlft 'Substantial fractions of applied alachlor could be available
for runoff for several weeks post-application. Most of alachlor runoff
will occur via-dissolution in runoff water. Studies show that alachlor,
‘concentrations generally peak in May to early June during the first.

runoff events follow1ng appllcatlon and then decline rapldly to almost

‘preapplication. levels by July or August. The . major degradates of

alachlor may be available for runoff longer than alachlor and will
probably. runoff primarily by dissolution in runoff water. ESA has
frequeritly been detected in midwestern reservoirs and streams at

concentrations much greater than alachlor.  That indicates that it is

mobile and probably much more perSLStent than alachlor in surface
water, High concentrations .of ESA in flowing water even in early

"Spring before alachlor appllcatlon may reflect dlscharges from ground
water. _ _ :




GENERAL INFORMATION

Common Name

Alachlor -

Chemical Name

2-chloro-2’,6’ -diethyl-N(methoxymethyl)acetanilide
2-chloro-N-(2,6-diethylphenyl) -N- (methoxymethyl) acetamide

CAS #
| 15972—60—8
Shaughness1 No
| 090501
Case Number
0063
 Tradé Names
= LaSso,_Ala—Sept,'MiééotecH, Partner
Chemicai Fbrmulé‘ | |
anzoNozc1
Formulatlons

Emulsifiable Concentrate, Granular, Flowable_ Concentrate,
Microencapsulated, Water Dispersible Granules - ’

thsical‘and Chemical Properties

Physical State: White or yellow crystalline solid
Melting Point: 40 41°C

Specific Gravity: 1.133 -
Solubility: 240 ppm in water @ 20°C

' Soluble in ether,. acetone,‘
. _ ethyl acetate. A e
Octanol/Water Partition Coeff1c1ent 4341?v7~l;3
Molecular Weight: 269.77 -

Vapor Pressure: 2.2x10°° mm Hg @24°C

MCL (Maximum Contaminant Level): 2 ug/L

1. ~ One study (MRID# 00152209) reports partltlon coefflcl nts of
. ‘ 33 0-37.1 1n 20-120 ppm solutlons. - i




Structure

. USE PATTERN

‘ AlaChlor_is“herbicidelregiéteréd'forVQSé ohﬂthe following crops:
succulent and dry beans; field, -pop;- and ‘sweet corn; peanuts; grain
sorghum; and soybeans. Alachlor is typically applied as:-a broadcast or
band application on these crops, either preemergent, or posteémergent.
| The folloWing,is‘aytabieXOE"éhd-use\ﬁroducts:'

'\Registrantﬁ Amefican Cyanamid Company

- |
Product Name | EPA Reg. No..

Ala-Sept Herbicide | 241-312

Ala-Sept® Herbicide 241-329




Registrant: Monsanto Company

Product Name. . ' | EPA Reg. No.

Lasso II Granular Herbicide \524—296

Lasso® Herbicide . 524-314

Lariat® ' , 524-329 -

Bronco® Herbicide S 524-341

Micro-Tech® = = © T 1'B24-344

Partner® WDG Herbicide ;;;_: ;rlr 5524-400~;n;;.( -
Partner® WDG Herbicide C o '524-403 SRR

MON-9850, Herbicide = = = =

AR I KR et I

Cannon Herbicide .~ |s24-412 i
Bullet® Herbicide | s524-418

Freedom®‘Herbicide' - ,7 ' !524;422“g“: S

/o

Micro—TéchQ—C':!~ IR g 524;458A

The.f0116Wiﬁé téblevprovides the‘maximum'application rates of
~alachlor: ..~ et ' S S

crop . Maximum Aépliéétion | Maximum Seasonal
' . - ' | Rate (lb. ai/A). | Rate (lb.uai/A)
beans, dry : 3.0 3.0

beans, mung 12.0 - ‘ o ' 2.0

‘beans, succulentj 3.0 o 3.0
(lima) Lo : ' C ' :

éorn, : R 6.0 - ; | 6.0

peanuts AR 4.0 N 4.0

sorghum, grain

* | soybeans




ENVIRONMENTAL FATE ASSESSMENT FOR ALACHLOR

Based on both acceptable and supplemental studies, the following
conclusions can be drawn:

Environmental Fate:

Alachlor is relatively stable to abiotic processes (hydrolysis,
photolysis in aqueous media, or photodegradation on soil). The major.
dissipation routes for the chemlcal appear to be microbially mediated
degradation - and potential leaching. The degradation of alachlor is
relatively moderate (ty,= 2-3 . weeks) in aerobic soils, with several

degradates observed, including DM-oxanilic acid, ~alachlor ‘ethane -
sulfonie acid (ESn) , alachler  oxanilic - acid, and -‘alachlor =-

- sulfinylacetic acid. Although there ‘are mno valid Kgs-for- alachlor'or
~any of its degradates, the - column* leachlng study - ‘for -the -parent
indicates that it is very moblle and is not appreciably ‘adsorbed to
. soils with.  low organic matter. -the--field, :alachlor ‘dissipated at:
moderate rates; the observed half life' of 11 days ‘compares favorably -
with the half-lives observed in .various aerobic soil metabolism

studies. It appears that the persistance and mobility of the chemical

may increase as it  reaches deeper soil horizons which have 1ower
‘organic matter content and decreased biological aot1v1ty, thus
flncrea81ng its’ potentlal to 1each 1nto groundwaters

Alachlor was stable to hydrolys15 in buffered solutlons at pHs 3,
6, and 9. It was also relatively stable in natural lake water. The
absorption spectrum of alachlor does not show any absorptlon. at
‘wavelengths above 290 nm and; therefore, it is not expected to undergo
photolys1s in. water or on soil. : :

In _s01ls, under aerobic soil metabolism "oonditions, alachlor
~appears to degrade at a moderate rate. Results of three different
studies (one acceptable, and two supplemental), show that alachlor

degrades with half-lives in the range of 6-18 days. The studies’
include use of different sites, different formulatlons,,and;diﬁferent‘.
s0il types. Several degradates were observed in the studies. ' The

major degradates were DM-oxanilic acid, alachlor sulfonic acid (ESA),
alachlor oxanilic acid, ‘and alachlor sulflnylacetlc acid. CO; is the

ultimaté degradate; it comprised 16.17-30.00% of the applied after 175 .

;days in a valid study ‘Unextracted residues comprlsed s20.76% of the
~lappl:.ed at the same. test 1nterval : -
" Based- upon both supplemental and acceptable studles, parent
.'alachlor appears to be highly mobile in soils. ~‘In a-column Teaching"
“study, in three of the soils with lower organic matter,--alachlor; was -
. very mobile: silt, sand, and loamy sand s0il (0.7-2.4% OM) columns, the

- leachates contalned 40.9-96.9% of the applied radiocactivity..: In e

“another soil with a higher organic matter content, the moblllty was
lower: silt loam soil (3.4% OM), the leachates had only =0.6% of the

applied radioactivity; however, even though the water was added at a '

0 ;“.";"htff.,;,,f;.’




~M”fv¥,depth for the oxanilic acid, 18-

rate slower than the infiltration capacity, substantial downward
- movement was observed through the column, with a total of 53.5- 57.7% of
the applied radloact1v1ty found in the soil segments from 9- to 18-cm.

In a Terrestrial Field D1ss1patlon study conducted in Chico,
California, alachlor, at 4 1lb: a.i./A, dissipated with a half-life of
11 days from loam/sandy clay loam soil planted to corn. This half-life
agrees with the observed half-lives in various aerobic soil metabolism
studies. Most of the alachlor was found in the 0- to 18-inch soil .
layers, with occasional detections in the 18- to 24-, 24- to 36-, and
36- to 48-inch layers, indicating a large extent of 1each1ng The four -
major water-soluble metabolites of alachlor were also monitored in this-
study. The soil composition data. in this. study ‘shows™ increasing =~
percent of clay with soil depth. (to.a maximum of: 65% ¢lay-in the 24- to '~
36-inch soil ‘depth). This ‘'clay: pan" reduces: theAflow“ofiWater“lnto“
deeper soils layers, decreasing: the“poss1b111ty'of iEac T fic 51
parent alachlor and- degradates. Hisiec :

. The major degradates in- the Aeroblc 8011 Metabollsm studies ‘were *-7
DM-oxanilic acid (with a maximum of 17.0% of the ‘applied), alachlor =
- sulfonic acid (ESA: 24.9% of the applled), alachlor oxanilic acid
- (22.4% of the‘applied) and alachlor sulfinylacetic acid' (16.2% of the |
- applied) . - Of these' major - "water-soluble" - degradates, alachlor
sulflnylacetlc acid was not observed in . the valid: aerobic soil =~
~metabolism study.. However, it .was: observed in a supplemental study. &
All: four degradates appear to be more persistent than alachlor, . since.
s1gn1flcant concentrations remained in the s01ls ‘at the end of the
aerobic soil metabolism studies. At this time, EFGWB.does not have
data on the mobility of these degradates; however, . the registrant
submltted data for two: structurally similar- degradates of propachlor
(propachlor sulfonic acid and propachlor oxanilic acid) . ' Since all the
major water soluble degradates of alachlor have carboxyllc or sulfonic
acid functional groups, which render a negative (anionic) character to
the molecule under normal environmental. conditions, it is expected that
the degradates will be highly mobile -in soils. ThlS is supported by
the available mobility data for the- degradates -of. propachlor
(propachlor sulfonic acid ‘and propachlor oxanilic acid); these
degradates are structurally. similar to the degradates' of alachlor and
their data has been used as surrogate- data in lieu. of the original
alachlor metabolites. ThlS is also supported by the results of the
Chico *Terrestrial Field Dissipation study. ' The oxanilic acid, the
sulfinylacetic acid, and the sulfonic acid derlvatlvesfwere“detected in -
. the 0- to 6- and 6- to. 12- inch soil depths at avera ! o
. .of 0.010-0.045 ppm. ° Detectlons ‘were:- observe

sulfinylacetic acid and sulfonlc acid, “and & : , : R
- the DM-oxanilic acid. Generally, - detectlons Lelele hrough 44 =90
days posttreatment in‘thé subsoils. . Onc¢e.moved to ;éubsollshmthese,l;i
~ degradates appear to pers1st There are also” conflrmed detections of - .
alachlor sulfonic acid .in groundwaters. It couId not be -determined if v .-
other major degradates mentloned above were. also monltored in- thlS';
’study _ , i




HED does not have any information about the human toxicity of the
four major degradates of alachlor. At this time, EFGWB is requiring
aged Leaching, or preferentially Batch Equilibrium study for the
alachlor ethane sulfonic acid degradate. This will provide adequate -
information to assess the potential of this degradate to leach into
ground waters. In addition, a new Terrestrial Field Dissipation study
~ is currently being evaluated.

Alachlor has high solubility (240 ppm), and a relatively low
octanol/water partition coefficient (434). Chemicals with these
characterlstlcs are not expected to bloaccumulate 1n flSh exten81vely

Volatlllzatlon is. not.. expected to be an 1mportant ~route of
‘dissipation for alachlor. The <chemical ‘has . relatiwvely low -vapor,

pressure (2.2x10° mm Hg). Furthermore;::the amount oﬁvvolatileSeinfthet:fv?f

aerobic soil metabolism studies::iweré negligible. Alachlor can be
aerially applied; therefore, -drift is a pos31ble route of dlss1patlon_

for alachlor.. Since alachlor was found to-be highly“toxic ‘to: nontarget: n

plants,.EFGWB is requ1r1ng1Droplet_Slze Spectrum (201= l) and Dr1ft:;;=
Field Evaluation (202-1) data for the chemical. S :

Groundwater quallty

Alachlor exhiblts the propertles and characterlstlcs assoc1ated“'

with chemicals found in groundwater The chemical has a high water
solubility and moblllty in soils. - Once the chemical reaches deeper
soil layers, it is per51stent”, 'Studies of -alachlor half-lives at

different depths indicate that in a sandy loam and a silt loam soil,
alachlor degradation half-lives -increased to about 250 to 600 days
within the first 5 feet. Alachlor has been found to leach in the field
* at ‘soil depths of up to 36- to 48-inches. Considering the nature of -

the chemical (i.e., moderately per31stent and very mobile in many
soils), there iS'a_strong possibility of movement to ground water, -
especially in vulnerable areas. = This has been confirmed by the

detections reported in the "Pesticides in Ground Water Database" which
" indicate that alachlor has had a significant impact on ground-water
quality. Although a major degradate ‘of alachlor, alachlor -
~ethanesulfon1c acid (ESA), is widespread in ground'water in alachlor
use areas, no health levels of concern have been establlshed by EPA at
this time, :

: The llfetlme Health Ad*iSOry for alachlor has been establlshed at
2.ppb. Alachlor. has ¥ - d.a

1 x 10°° cancer risk level of 0.
water - in 25 stdtes at" concentratlons ranglng from: trace levels to 3000.

. Ground-water monitoring data’ COllected“‘since”1991 by the USGS
and the Acetochlor Registration Partnership (ARP)-have found ‘alachlor

parent in two to fifteen percent of ground-water wells sampled. Less"
than 1.5 pexcent (0 03 tOii”lf) of these wells were. found to have

-an. unclassified: car01nogen, with aifja
ppb.: Alachlor was:detected in ‘ground



.alachlor residues above the MCL of 2.0 pug/L. These recent monitoring

data are in agreement with earlier studies (e.g., those reported in
Pesticides in Ground Water Data Base, Hoheisel et al., 1992). The
maximum and minimum alachlor concentrations were 15.89 ug/L and 0.05
ug/L, respectively.

Monitoring data collected by the USGS. (Kolpin and Goolsgby, 1995;
Kolpin et al. 1995; Kolpin et al., 1996) also indicates that in
addition to alachlor, more than 40 percent of the wells sampled in
midcontinental US were contaminated with alachlor-ESA degradate and/or
16 percent were contaminated with the alachlor 2,6-diethylanaline
degradate There is no ground water monitoring data on the other two
major degradates (alachlor oxanilic acid and sulfinylacetic acid).
These results correspond with;the fate.data, which:indicates that these.

alachlor degradates are more mobile and per81stent than the parent
compound . . Tt g : e

Thege" recent studles reflect that current alachlor use may strll;;c
result in ground -water " concentrations- which :exceed: the - LOCs ' for -
alachlor parent as detections have occurred. which exceed the MCL of 2.0
ug/L. Since a much greater proportion of. ground..water wells are
impacted by alachlor degradates, if an MCL or ‘cancer risk level. is
established for alachlor-ESA-at the .same level as alachlor parent,

levels-of- concern would be much greater than for the parent compound
only :

,Similar'chemicals,Aacetdchlor, metolachlor, and propachlor have
also been found in ground water. Approximately, the same percentage of-
wells have been found to be contaminated by propachlor (1.2%) as

- alachlor .(1.8%), although many fewer wells have been analyzed for

propachlor. Although number of wells sampled for metolachlor and
alachlor are similar, there are approximately twice as many wells with
detectiéns of alachlor - (1.8%) residues then metolachlor (0.96%).
Acetochlor, with a maximum of 2.17 pg/L, was detected in eight wells
(4.6%) of 173 in the reglstrant s ground-water monltorlng study.

'Surface Water Quality:

Alachlor can contaminate surface water at application via spray

/drlft ‘Substantial fractions of applied alachlor could be available

for runoff for several weeks post- application. The relatively low
soil/water partltlonlng of alachlor indicates that most of alachlor

runoff will occur via“ dlssolutlon in runoff water (as opposed to
adsorption to eroding soil).. . The persistence  of. alachlor -in surface
_waters with high mlcroblologlcal activities should be somewhat limited . -
by its :susceptibility to biodegradation. - In waters with short- -
- hydrological residence times, its- persistence will also be limited by
flow out of the system. However, its resistance to abiotic hydrolysis

and direct aqueous photolysis coupled with its low- volatilization

. potential should make it more persistent in waters with low

microbiological activities and long hydrological re31dence times. The

,relatlvely low s011/water partltlonlng of alachlor indicates that it
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will readily partition into the water column and that at equilibrium,
.alachlor concentrations dissolved in sediment pore water will be
comparable to or only slightly lower than concentrations on suspended
and bottom sediment. Concentrations dissolved in the water column will
be somewhat less than concentrations dissolved in sediment pore water.

The major degradates of alachlor in the aerobic soil metabolism
study were DM-oxanilic acid, alachlor oxanilic acid, alachlor
sulfinylacetic acid, and alachlor ethane sulfonic acid (ESA) The
- available data are inadequate to fully assess the persistence of those

degradates. However, the results of terrestrial field dissipatiom-———-

studies indicate they are more persistent than alachlor.  Available .-

data indicates that such degradates are more mobile than alachlor. ESA
has frequently been detected in midwestern reservoirs and streams at
concentrations much greater than alachlor. That 1nd1cates that it -is
mobile and probably much more per51stent than - alachlor .in  surface, -
water. High concentrations. of “ESA in- flow1ng'water even in- early Sprlng
before alachlor appllcatlon may reflect discharges from ground water. -
The major degradates may be® available for runoff longer than alachlor

and will probably runoff prlmarlly by dissolution in runoff water.: o

They will probably readily partltlon into the water column: and “in .

addition to ESA, other degradates ' may also be nmre per51stent in
surface water than alachlor. :
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Comparison of the Environmental

Acetochlor and Propachlor:

Fate Characteristics of Alachlor,

_
-
Characteristic Alachlor Acetochlor Propachlor
Chemical - o P e
Structure e <j*4 u <:>—]_

. 2 < &
Empirical C,,H,,NO,C1 C,H,NO,C1 c,,H,,NoC1
Formula o _ S ‘ T
Molecular Weight | 269.80 1269.80 211.69

Vapor Pressure
(mm Hg)

2.2x107

.} 4.40x107°

1.7.90x1075

i

Log Kuy

2.64

Henry'’s Constant
(atm m*/mol)

3.2x10°°

| 7.0x10-0

‘ 3.0 . - e

- | 3.59x10" -

Solubility in
‘water (ppm)

24 0

223

613 -

1

HYdrolysis

‘Stable at pH

3.0, 6.0, and
9.0 .

stable at pH |
5.0, 7.0, 9.0

f;Stablé:at*pH‘“

3.0, 6.0, . 9:0"

Photolysis in
Water

“Not'expedted

to be -
important,
based on UV
absorption
spectrum

v'Stablé‘L‘,w,

Stable

Photolysis on
soil

Not expected
to be J
important,
based on UV
absorption
spectrum’

Stable é'

1. 72 hours

irradiated with
sunlamp

AerdbicASOilr
| Metabolism

| 2-3 weeks i
| three soil
| types: - -

| <3-<7 days

"Anaerobic Soil
Metabolism

'fNot'évailabié':

*230*aéy§3§nfq—ftf

sandy lQam,soi%fh




Mobility

Very mobile in
loamy sand,

silt and sand,
mobile in silt

loam: in column

K.4s Variable
between 0.81-
7.5

Very mobile in
loamy' sand,

sand, and silt,
mobile in silt
loam in column

leaching leaching
studies studies
Estimated K4=0.56 in silt
Koe=190 loam
Aged Mobility propachlor
‘ oxanilic acid .
.‘ K.4s=0.03-0.08,
propachlor
sulfonic acid
Kags=0.03-0.07
Terrestrial 11 days in 8-36 days at 5 | <10 days - half
‘Field = Chicoe, CA. sites in the US’ llves
'Dissipation" n N
Bioaccumulation. | Not expected. | 40X edible
in Fish ’ | to be 780X non-edible
‘ - important, 150X whole fish
based 'on- Km ‘ : .
In a e
supplemental
“study 5:8X in
fillet, 11X in
| whole, and 15X
in viscera
The above table shows that alachlor, acetochlor, and propachlor

are not only structurally related, but they also exhibit similar fate
properties. EFGWB has reviewed a number of batch equilibrium studies
on acetochlor that-were conducted on a number of soils. The studies
show a range of K;s from 0.81 to 7.5. ' Although no valid Kds for
alachlor are available at this tlme; they are expected to fall in the
same range. EFGWB is not. requlrlng additional mobility studies for
alachlor at .this time because.a column leachlng study has determined
that. alachlor is highly mobile. This is in agreement with ground water
monitoring data which indicate that alachlor has had- a 31gn1f1cant
rlmpactvon ground water quallty.j, ' . ~
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TECHNICAL SUMMARIES OF ENVIRONMENTAL FATE STUDIES

THE FOLLOWING DATA SUMMARY IS DERIVED FROM STUDIES CONSIDERED
ACCEPTABLE BY FEFGWB

161-1 Hydrolysis

Suba, L.A., and D.A. Pearson. 1979. The environmental studies of alachlor. Report No.
' MSL-0860; Project No. 7824. (Accession Number 241135, G50063-0036 MRID# 00134327)

[(**Cc] Alachlor (carbonyl labeled), at 50 ppm, was relatively stable
'in sterile commercial pH 3, 6, and 9 buffer solutlons, natural lake
water, and deionized water that were incubated in the dark at 25°C for.
30 days. [**C] = Alachlor comprised 97.5-98.7% of the applied
radioactivity in all test solutions, with no discernible pattern of
. decline. . The degradate ) } :
: 27, 6 - -Diethyl-N- methoxymethyl;acetanll“d
was sl 57 of the applled '

In nonsterile 1ake water, [ﬁéi alachiafi”AE“é'pba, degradedAveryrﬂrn

slowly when incubated at an unspecified temperature for.30 days. After
30 days of treatment, alachlor was 88.8% of the applled concentration -
in the test solution. Flve nonvolatlle compounds were 1dent1f1ed at
<2.7% of the applled : : :

162 1 Aerobic 6011 Metabollsm .

Suba,AL.A.,,and D.A. Pearson 1979.- The env1ronmental studies of alachlor. Report No
MSL-~0860; Project No. 7824. (Acce551on ‘Number 241135 GS0063= 0036, MRID¥ 00134327)

_ ey Alachlor, at 2 ppm, degraded.w1th estimated half-lives of 2-3
. weeks in silt, loamy sand, and silt loam soils incubated in the dark at
. 25°C and 75% of field moisture capacity for 175 days. In the silt loam

‘'soil, alachlor was 87.7% or the applied at the initiation of the study,

. 47.4% at 21 days, and 1.6% at 175 days. In the loamy sand, alachlor
‘was 98.5% of the applied at.0 days, 52.4% at 14 days, and 2.5% at 175
days. In the silt s6il, alachlor was 99. .0% of thevapplled at day O,
40.4% at day 14, and 0.7% at 175 days. ' :

‘ " Four degradates were detected with 31gn1flcant concentratlons (=
10% of the applled)

- 2’ 6' dlethyloxanlllc, tac1d or - [(2 6- dlethylphenyl)amlno] -2-
;;;oxoacetlc acid (DM-=oxanilic acid), which was a K "water soluble" -
- metabolite. that:;ncreased gradually to a’ mf,lmum of 5.3% of the

‘iaapplled at 50 day
©3.9% at:175 day

- posttreatment in the silt"loam, it decreased to{k
It “increased to a maximum of 15:8=17. 09‘0f ‘the

applied at 175 .days posttreatment (1aet,test7;nterva1) in the'ix

“loamy sand. and 31lt 50113, R B N

dlethyl N methoxymethyloxanlllc" acid or - 12-(2,64
: dlethylphenyl) methoxymethyl)amlnol 2- oxoacet;c acid '(alachlor




oxanilic acid), which was a "water soluble" metabolite, and was a
maximum of 12.7-22.4% of the applied at 28-50 days posttreatment

in all soil types and decreased to 2.9-13.4% of the applied at 175
days posttreatment

2',6'—diethyl—N—methoxymethyl-Z—sulfoacetanilide or [2-(2,6-
diethylphenyl) (methoxymethyl)amino]-2-oxo-ethanesulfonic acid
(alachlor sulfonic acid; ESA), which was a "water soluble"
metabolite, which increased to a maximum of 24.9% of the applied
at 50 days posttreatment in the silt loam, 16.9% of the applied at
175 days posttreatment in the loamy sand, and 16.0% of the applied
at 21 days posttreatment in the silt soil. It decreased to 11.2-

'18.6% of the applled at 175 days posttreatment in the silt: loam'
and silt soils. ‘ o : .

,67.- dlethyl -2- hydroxy N methoxymethylacetanlllde Wthh was ‘the
only'major "methylene chloride:soluble" degradate .and increased to
a maximum of,6.7-10.2% of the applied at 7-21 days posttreatment
and decreased thereafter to =1.1% of the applled at 175 days in
all s01l types

Nine other degradates were also 1dent1f1ed at =10% ‘df”‘the

applied. After 175 days. incubation, *CQ, was 16.17-30.00% of the -
~applied. ' [**C] volatiles were s1.15% of the appliéd, and ‘unextracted

: [“C] residues totaled 19 25-= 20 76/ of the applled

, 163 1 Moblllty,‘Leachlng and Adsorptlon/Desorptlon

Suba, L A ' and D.A. Pearson 1979. The env1ronmenta1 studies of alachlor. Report No.
MSL-0860; Project No. 7824. (Accession Number 241135, G80063-0036 MRID# 00134327)

The study is acceptable »and partlally satlsfles the data

requlrement by ;mbv1d1ng information about the moblllty of ‘unaged
alachilor.

To fully satisfy the data requirement, EFGWB requires that the
.reglstrant submit a Batch Equlllbrlum study conducted on the following

major degradate observed in the aerobic s01l metab011Sm studies:
alachlor sulfonic acid (ESA).

[**Ci] Alachlor (carbonyl labeled), at 3.5 1lb a.i:/A, was very-
mobile 'in 30 cm columns of silt, sand, and loamy sand soils that were -
leached with 20 inches of water. The leachate from the silt, sand, and.
,”'loamy .sand s01l columns . contalned ~40.9-96.9% of. the *applled
;‘radloact1v1ty . This radloact1v1ty “was © "mainly" “alaghlor. -

following degradate was:. 1dent1f1ed din. these 1eachates,’ buts not:
Aquantlfled D , . o

2/,6'édiethyl—meethoxymethylacetanilide,
[C] Alachlor was mobile in columns of silt loam soil .treated

i




under similar conditions. The leachate from the silt loam soil
contained 0.5-0.6% of the applied radiocactivity. The radiocactivity
remalnlng throughout the soil columns increased from.1.9-5.4% of the
applied in the 0- to 2-cm segment, to 10.9-12.9% in the 10- to 1l4-cm
segments, and declined to 0.1% in the 28- to 30-cm segment. The
following compounds were detected in the leachates at 5-23% of the
recovered radioactivity:

2',6'- dlethyl -N- methoxymethylacetanlllde,

2- chloro 2',6'-diethylacetanilide, and

6’—diethyl—N—methoxymethyl—z—methylthioacetanilide

The analysis of selected soil extracts of all four soils 1ndlcated
that the radiocactivity was "mainly" alachlor. There was no clear
correlation between the mobility of alachlor and the soil comp051tlonr

however, it appears  that higher organlc matter contents, favorfgle‘

adsorption of the chemical to the. s011 AfjA“table _summ.
results obtained is as follows-_J; e

T A R e [,

Soil % % $- |% oM |%cEC |% found

type sand | silt -] clay o o lin o T i
‘ "leachate

'sand " |86.0 [11.0 -]1.8 }0.7 -|s5.1 86.7-

. ' s R

silt 4.6 84.2 |10.0 |1.2 |10.4 |78.2-

_ | : : : . |s2.2
‘loamy |75.1 |17.8 -|4a.8 |2.4 J11.3 |a40.9-
sand * ' - 143.4
silt | 2.4 68.0 |[25.3 |3.4 24.6 |0.5-0.6

floam - | ' ‘

‘Even though this study had been found acceptable and provides
information about the mobility of parent alachlor, the following
details were noted sinceé they could have had an effect on the observed
results: In the study , the columns were packed using a wooden dowel;
it is not reported if the columns were saturated prior to leaching. 1In
addition, it is reported that the water "was added at a rate slower

‘than the infiltration .capacity of the soil." _These conditions could
“The _parent alachlor -

have affected .the observed. leaéhlng ‘behavior.. -

could have leached even more under saturated*f OW'condltlonskwhldh;,fkg

f_kwould be the max1mum flow rates.

164-1 Terrestr1a1 Fleld D1881patlon -

'iKludas, R.S. 1991. PANAG Laboratory quallty assufanee and. site: information,

terrestrial field dissipation of alachlor at two sites in California.~ (MRID# 42528004)

eSchlicher, M.A., and M.L. Schott. 1991. Terrestrial field dissipation of aXachlor

metabolites in Chico, California. (MRID# 42528002).
®Schneider, D.A. 1991. Storage stablllty of alachlor and alachlor metabolltes 1n soil.

’
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(MRID# 42528003)

eSchott, M.L., and M.A. Schlicher. 1990. Terrestrial field dissipation of alachlor at
two sites in California. (MRID# 42528001)

The study conducted in Chico, California is acceptable and can be
used to partially satisfy the Terrestrial Field Dissipation (164-1)
data requirement. To fully satisfy the data requirement, a new study
has been submitted. This study is currently under review.

Alachlor (Lasso 4-EC), applied once at 4 1lb a.i./A, dissipated
with an observed half-life of approximately 11 days from a plot of
loam/sandy clay loam soil in Chico, California, that was planted .to.
corn immediately after treatment. Alachlor was detected at a depth of
18- to 24-inches (at test intervals 7 and 14 days). In the 0- to 6-

inch soil depth, alachlor avexaged  0.781-0:798_ ppm atﬁ,p 1. days. .

posttreatment, 0.641 ppm at, 7 .days,..
samples.showed =20.124 ppm at 14 days, both: in.

. 24-inch soil depths. 1In addltlon,vf;ve‘mlnof detectlons occurred at-. .

- 36- -to 48-inch soil depth- at -<0.016 ppm.at, 11-18
plus irrigation totaled 6 inches through 18;days'posttreatment

=The follow1ng=degradates were detected in’ the s011-

“[2-(2,6- dlethylphenyl)methoxymethyl)amlnol =2- oxoacetlc »;,ac1d'
(alachlor oxanilic acid), which was ‘detected through 44 days
posttreatment in the 0- to 6- and 6- to 12-inch soil” depths, at
averages =0.047 ppm. There were 15 ‘individual detections through
44 days in -the 0- to 6-inch: SOll depth and 10 individual
‘detections through 21 days in the 6- to 12-inch soil depth. There
were also sporadic detections in the soil depths up to 36- to 48-.
inch at =0.023 ppm. These included 5 detections in the 12- to 18-
inch soil depth. (14- 120 days), 2 detectlons in the 18- to 24-inch
soil depth (18 and- 180 days),‘and 2 detectlons in the 36- to 48-
inch soil depth’ (44 days) ; : ,

[N-(2,6- dlethylphenyl) -N- (methoxymethyl) -2-amino-2-o0oxo- ethyl]
sulfinylacetic acid : (alachlor - sulflnylacetlc acid), which was
detected from 7 through 44 days posttreatment in the 0- to 6- and -
. 6- to 12-inch soil depths, at averages s0.039 ppm. There were 13
" individual detections through 44 days in the 0- to 6-inch soil
depth and 11 individual detections through 44 days in the 6- to
'12-inch soil depth. There were 5° sporadld detections in the soil
’depths up to 18- to 24 1nch at sO 020 ppm at 14 and 18 days,

[2- (2 6- dlethylphe'
‘acid  (alachlor _
through 44 days poSttreatment’ln the O-'to 6—tand 6--to 12~ 1nch:
soil depths, at averages =0.027 ppm. . -There were 14 1nd1v1dual,.
‘detections through 44 days in the 0= to 6-inch soil’ depth, 10
“individual detections through 90-days in the 6- to 12-inch soil
depth; and 4 detections each in the 12- to 18- and the 18- to 24-
soil depths (at =0.022 ppm) at 14-78 days.  Two sporadic’

“,ZQf:';

“days. . .The. ralhtall S



detections at <0.011 ppm were observed in the 24- to 36-inch soil
depth, at 18, and 44 days.

[(2,6-diethylphenyl)amino] -2-oxocacetic acid (DM-oxanilic acid),
with only sporadic detections at =0.061 ppm through 90 days after
treatment, in the 0- to 6- and 6- to 12-inches depths. ‘In
addition, there was 1 detection each in the 12- to 18- and the 18-
to 24-inch soil depths (90 and 44 days), and 2 detections in the
24- to 36-inch soil depth (14 and 78 days).

Three samples were tested per test intervals. The lowest limit at
which the method was validated for -each metabolite is 0. 01 ppm.
Detections below this level were reported as <0 01 ppm

Examination of the soil compos1tlon data ‘6f-the" CthO plot ‘shows'

an increasing percent of clay with soil- depth (to a maximum of 65% clay

"in the 24- to 36-inch soil depth). This "clay pan"-redices the flow of-
water into deeper soil layers, decreasing the poss1b111ty of leaching

of both parent alachlor and its degradates. Tt is possible that under

conditions that would favor the flow of water into deeper s011 layers,"

further leaching would have.been detected .

The study conducted at Madera, Callfornla was - con51dered 1nva11d
since the alachlor concentrations found at all levels in. the soils was
<0.1 ppm. The application rate-was 4 1lb a.i./A.  The :concentrations
were too low to assess the dissipation of alachlor. The study authors
did not ‘explain the low residue levels found. The registrant should

“Lry to prov1de the reason for the low recoveries observed in this

study

_ THE FOLLOWING DATA SUMMARY 1s DERIVED - FROM 'STUDIESﬂ_CONSIDERED
SUPPLEMENTAL BY EFGWB ' S o ' -

'

',162-1 Aerobic Soil Metabolism . | <

- Banduhn, M.C., and C.L. L1v1n§stoﬁ.‘l981 Comparatlve env1ronmental fate and crop uptake

- studles of encapsulated and unencapsulated alachlor. (MRID# 00101531).

[*c] Alachlor (phenyl ring-labeled), at 2 ppm, degraded with half-
lives of 6-12 days in silt, loamy sand, and silt loam soils incubated
in the dark at 25°C for 62 days The soils were also treated with [*C]
~alachlor encapsulated in a polyurea polymer. The rate of degradation

“days.

B e L .
L oy

performed only for the"s1lt soil:

27,6 dlethyloxanlllc ac1d or [(2,6- dlethylphenyl)amlno] -2-
oxoacetlc acid - (DM oxanlllc ac1d), whlch comprised a maximum of

21

. is-similar for the encapsulated [“C] alachlor, with half- llves of 8-11

Four major degradates ‘were 1dent1f1ed ‘in the s011 o Theseff,a
degradates were observed in all three soil types at 62 days, however,”
..testing at various-test’ 1ntervals (monltorlng through time) was-

e



14.4% of the applied radioactivity in the silt soil at 62 days
posttreatment. It comprised 2.9-7.3% of the applied at 62 days in
the loamy sand and the silt loam; :

2',6'-diethyl-N-methoxymethyloxanilic acid or  [2-(2,6-
diethylphenyl) methoxymethyl)amino] -2-oxoacetic acid (alachlor
oxanilic acid), which comprised a maximum of 9.7-10.0% of the
applied radioactivity in the silt soil at 20 days posttreatment.

It decreased to =3.7% of the applied at 62 days in the loamy sand
and the silt loam; : :

(N-methoxymethyl—N—(2,6—diethylphenyl)—2-amino—2roxoethyl) }
sulfinylacetic acid. or [N- (2, 6-diethylphenyl) -N- (methoxymethyl) - = -
‘2-amino-2-oxo-ethyl] sulfinylacetic acid (alachlor sufinylacetic -
acid), which comprised 15.9-16.2% of the applied radiocactivity in

the silt loam soil at 62 days posttreatment. It was.a maximum of . .- .
12.6-13.3% of the applied in _ the silt 'soil. at .20 days
posttreatment, decreasing to s9.7% at 62 days; and . . i

2',6'-diethyl-N-methoxymethyl-2-sulfdacetanilide .or [2-(2,6- -
diethylphenyl) (methoxymethyl) amino] -2-oxo-ethanesulfonic acid .
-(alachlor sulfonic acid), which comprised a maximum of 6.5% of the
applied radiocactivity in the silt soil at 30 days posttreatment
and <5.1% at 62 days. It was 2.7-4.1% of the applied in the loamy
sand and silt loam at 62 days. C : , - o R

This study provides supplemental information about the rate of
degradation- of alachlor and the identity of alachlor degradates under
derobic conditions. This study is deficient because up to 22.3% of the
applied radioactivity was not characterized. : L e

Sutherland, M.L.; Curtis, T.G.; Darlington, 'W.A.‘; et. al. (1972) Final Report on Lasso
and the Environment; Part 6: Soil Dissipation of Lasso: Agricultural Research Report.
'No. 264 (MRID# 00023014). : o ; T

[**C] "Alachlor, at 4 ppm, degraded appreciably, with a half-life
of <18 days in sandy loam, silt loam, and silty clay loam  nonsterile
soils incubated at =32°C in a greenhouse. [!C] Alachlor ‘was 0.5 ppm
in all three soil types 72 days after treatment. The degradate 2-
chloro-2’,6’-diethylacetanilide was detected at all sampling intervals
- at =0.8. ppm, with no definite pattern of formation or decline.

This study was 'conducted in a greenhouse. It provides
supplemental information about the aerobic soil metaboli
by identifying. one alachlor degradate. .. 'The . study, Wever;.-is
deficient when evaluated according to current-guidelines oecaus -was :
conducted in ‘the greenhouse and ‘material balances c¢ould not be- - -
~confirmed. T - IR - . o L

. Three different studies conducted on various soil types have shown
similar degradation rates, ranging from 6 to =18 days. The degradation =
products were identified only in two of the studies, one of which is
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acceptable and the other is supplemental. Three of the four major

degradates were observed in both studies. The compound
(N-methoxymethyl-N- (2, 6—diethylphenyl)—2—amino—2—oxoethyl)
sulfinylacetic acid,

" which was up -to 15.9% of the applied in one supplemental study (MRID#

00101531), was not observed in the acceptable study (MRID# 00134327).

All major metabolltes were monltored in the available Terrestrlal Field
DlSSlpatlon study.

163-1 MOblllty, Leaching and Adsorption/Desorption'

eWeidner, C.W. (1974) Degradation in Groundwater and Mobility of" Herb1c1des " Master’s
thesis, Univ. of Nebraska, Dept. of Agronomy .(MRID# 00027139)° -

eLavy, T.L. (1974) MOblllty and Deactlvatlon of Herbicides in Soil- Water Systems (MRID# - -
00027140) Yo e s :

In a leaching study,,[“C] alachlor're81du .
columns, with ~96%, ~51%, _and Of. oﬁ ‘the recover

through a gravelly sand, sandy . loam,N and a silty- clay loam soil
columns, respectively. The soil columns measured 20 cm (8 'inches,

;é‘leachedrl;iti

recommended 30 cm), and were leached w1th 10 ;nches_goﬁ;,water_yy

(recommended 20 1ndhes) R

Based on Adsorptlon/Desorptlon experlments [“C] alachlor, at 1-10
ppm, appears to have a hlgh mobility in three soil types. The K,
-values,  calculated based ‘on [™C] instead of ac¢tual - alachlor
concentrations, decreased with a decrease in soil. organlc matter. The
mean K, values were 3.74 for a silty clay loam, 2.88 for sandy loam, and
0.80 for a gravelly sand. : :

These studiés were considered s01entlf1cally'valid'1n the original,
DER’'s. However, EFGWB now believes that these studies only provide
supplemental information because the soil column length used was 20 cm
(Subdivision N Guidelines recommend a soil column length of 30 cm), and
the columns were leached with 10 inches of water (recommended 20
inches) . The studies- prov1de supplemental information by indicating
a high level of leaching’ in sand, sandy loam,, and s11ty clay loam.

Guth, J:A. (1975) CGA-24705 Leaching Model Study with the Herb1c1de CGA-24705 in Four
Standard Soils (MRID# 00078301) ) , :
Based on column ‘leaching studles, alachlor, at 5 kg al/A appearsV
to be very mobile in a Lakeland sand, with 59% of the applied alachlor.
recovered from the leachates of "a 30 “em soil column, eluted with 8
~.inches (20 cm) of water. Alachlor waskl‘“ - ‘ ‘other. soils
" tested, with maximum leaching depths of 18 ¢ and: 4 .
‘Collenbey sand, silt loam, and sandy clay loam; olun ;;respectlvely
The level of leaching appeared to be related to. t percent organlo

matter, with lower leaching of the s011s assoc1ated w1th,h1gher organlc-
matter. S

‘ ‘This study'was also cons1dered.sc1ent1flcally'va11d. ‘However, the
,study does not meet the Subd1v1s1on N Guldellnes because the - columns




were eluted with only 8 inches of water (recommended 20 inches). 1In
addition, no attempts were made to measure possible degradates or total

residues. Therefore, EFGWB is concerned about the validity of the
‘study since insufficient elution water was applied to demonstrate the
mobility of -alachlor in the soils. This study is now deemed

supplemental and gives an indication of the level of leaching in sandy
clay loam, silt loam, and sand.

Suba, L.A., and D.A. Pearson. 1979. The environmental studies of alachlor. (Accession
Number 241135, GS0063-0036, MRID# 00134327)

Based on column leaching studies,:agedl(BO days) uncharacterized
[**C] residues of alachlor were mobile in 30 cm columns with sandy loam
soil, treated at 3.5 1b a.i. /A and 1eached w1th 20 1nches of water.

applied. Approx1mate1y 10 compounds were 1solated from the leachates

at =0.7% of the applied radioactivity: The. major Qempouyé_ﬁeund:;h_the.

soil samples was [*cl alachlor.;"

e o = E ke e e e emiiend Ty -

This portlon of the study (aged) is: not acceptable because the
soil was aged for 30 days; which may be a period of time considerably

longer than one half-life. The ‘aerobic soil- metabolism studies show

estimated half-lives between 2 and 3 weeks. After the aging perlod

- and prior to leaching, the soil was not characterized; therefore, it is
not pos51ble to determine if sufficient parent compound remained at the

time of leachlng,_and what was the ratlo of the degradates formed.

'EFGWB considers that the moblllty of aged alachlor and its
metabolites has not been adequately. assessed by the studles submitted.
Based upon the studles available: and the. structural features of the
chemicals, it appears that alachlor degradates, as. well as parént

alachlor, have a high potential to leach. To conflrm the leachlng.»hﬁi

behavior of the alachlor degradate alachlor ethane sulfonic acid (ESA),
EFGWB requires that the registrant submlt a Batch Equilibrium study.

HE FOLLOWING DATA REQUIREMENTS WERE WAIVED BY EFGWB

161- 2 Photolysis 1n Water

ThlS data requlrement was walved based on the UV absorptlon
spectrum- of . alachlor in water.-

‘A UV absorptlon spectrum of alachlor in water (MRID# 00023012),

shows no absorptlon ‘at’ wavelengths- “above 290 nm. . In . accordance with .

f[the ‘current Brafich: Poliey, EFGWB™ ‘would coficur, with waivers ‘for the - -

 Photolysis. in Water (161-2) data requirement if the electronic spectrum .

of the chenical ‘does not show s1gn1f1cant absorption ‘between 290 and
800 nm. Since photodegradatlon can only take place when there is an
overlap betwéen absorption regions- of the spectrum of the chemlcal and
the irradiation spectrum of the llght ‘source.

EFGWB w111 requre~no addltlonal 1nformatlon on‘theePhotolysis in
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Water for the following reason:

(1) . The abSorption spectrum of the chemical in water does not
show significant absorption at wavelengths above 290 nm.

161-3 Photodegradation on Soil

EFGWB will require no additional data to support  the
Photodegradation on Soil data requirement at this time. Although EFGWB
does not have any information about the photolytic behavior of any of
the major degradates of alachlor at this time, the branch will not
require a new study for the following reason: ’

(1) . The absorption speetrum;of the ehemicalkin water does. not
‘ show significant absorption*at‘anelengths‘abqve“290 nm., -
163 1 Moblllty of Alachlor Degradates L i?Qﬂr e

Based on the. submltted data, EFGWB agrees that no addltlonal data
are necessary for DM-oxanilic acid, alachlor sulfinyl acetic acid, and
alachlor oxanilic acid. - Because -alachlor -sulfonic .acid (ESA) is a
widely detected degradate in water resources, EFGWB recommends that the .
registrant be requested to submlt.a:moblllty/batch equlllbrlum study'on
thls degradate as conflrmatory data ‘

. The reglstrant 1ndlcated that the alachlor metabolltes have also*
been identified in crop metabolism studies, presumably because of plant‘
uptake from the soils. They are included in the tolerance expressions
for -alachlor, which are currently expressed. as alachlor and . its
metabolites (currently range from 0.05-3 ppm). The alachlor ethane
sulfonic acid (ESA) had been detected in well waters in Indiana at
levels between 0.007 and 0.017 ppm, with one sample at 0.023 ppm. The
registrant found similar results from a study in Wlscons1n (not further
spec1f1ed) - EFGWB could not confirm these numbers.

- Toxicology and mutagenicity studies appear to suggest that
alachlor - ethane  sulfonic acid poses no . toxicological concerns.
According to the registrant in a 91-day study in which. rats were
provided drinking water containing ESA, a 200 ppm NOEL has been
established. This value could not be confirmed with HED.: The
registrant believes that the other three metabolites of alachlor
- falachlor oxanilic acid, alachlor DM-oxanilic. ‘acid, and alachlor -
- sulfinyl acetic acid) are similar to -alachlor ethane sulfonlc ‘acid -

“because .all of them result .from: metab011C"changes “to.- alachlox' by
éeplacement of the chlorlne atom w1th an ac1d1c functlonal group

s Addltlonally, ‘the reglstrant 1nd1cated that all these degradates”'
. are anions dt . physiological pH, which make - them . not - readily
" “bioavailable, and facilitating excretion. The registrant cited three
‘studies (MRID# 43525201, 43525202, and 43525203) containing information -

about acute ‘toxicity of the alachlor degradates. According to the-
“registrant "none of the three" - (degradates) "showed serious acute
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toxicological properties. The registrant also argued that these four
degradates have little herb1c1da1 activity. These facts could not be
confirmed by EFGWB. :

EEB confirmed that the oxanilic and sulfonic acids of alachlor
show little if any toxicity to daphnia and trout LC50 levels were >100
ppm for these species.

Mobility of Alachlor Degradates-

The registrant, Monsanto, submltted.Adsorptlon/Desorptlon studles .
for two propachlor soil metabolites. Propachlor is  structurally .- -
related to alachlor. The registrant proposed to use this moblllty'data'r i
on propachlor degradates as surrogate. data for alachlor degradates~«ﬁwiw
Results obtained for the propachlor degradates are as follows

‘MOblllty and Adsorptlon/Desorptlon for Propachlor Oxanlllc Ac
This study is acceptable and can be used to partlally satlsfy the

data requirement for the: chemical ‘propachlor. Based on batch

equlllbrlum studies, propachlor oxanilic acid was determlned to be very

mobile in loamy sand sandy loam, loam, and-silty clay loam 3011

solution slurries. Freundllch K.gs values . ranged ‘from 0.03 to 0.08.

The follow1ng table summarlzes results obtalned in the study

Kaas _ Ko Kaes Koc
loamy sand 0.03 '8 4.48 11120
sandy loam | 0.04 2 15.86 8g6
loam 0.08 7 4.34 | 3901
silty clay | 0.06 10 120.91 3428
loam ' '

MOblllty and Adsorptlon/Desorptlon for Propachlor Sulfonic: Ac1d

This" study is acceptable and can be used to partlally satlsfy the
data requirement for propachlor. Based on batch equilibrium studies; -
propachlor sulfonic acid was determined to be very mobile 'in sand,
sandy loam, loam,  and silty clay 1loam soil:solution slurries. -
Freundlich K,, values ranged from 0.03 to 0.07. The follow1ng ‘tak foﬂ‘;,
summarlzes results obtalned 1n the study ; oy

‘ngt tAK@% *“Kﬁfj"
sand- 0.03 7 ‘l¢33' ” _
sandy loam 0.06 ,5._' 6.24 h}%§§§fll; -
loam 0.05 5 1.73 lise -~
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silty clay 0.07 3 1.23 | 47 ‘ v
loam

Mobility of alachlor vs. propachlor:

An examination of the adsorption coefficients of alachlor and
propachlor show that both are very mobile. Generally, propachlor is
more mobile than alachlor (except in the Ray silt). It is observed
that %CEC and %0OM are good predictors of alachlor mobllity (higher
mobility when %CEC is lower, and higher mobility when %OM is lower),
while this trend is only general -for- .propachlor: . - EFGWB belleves,
‘however, that for both alachlor and.propachlor degradates, the- negatlver
charges play an 1mportant role. in predlctlngmthe_mobllltyN

Moblllty Characterzst;cs.for Alanhlor* mise ;iﬂ‘f’§*?$

Soil- o %~sand % 511t clay-x—/~OM CEC ;f:" found- -
: TR - leachates
sand -~ |86.0 [11.0 [1.8 fo.7  |s. 1 86-7-96.9
Il silt 4.6  |ea.2 - |r0.0 |1.27 10 4 |78.2-82.2
loamy | 75.1 |17.8 |a.8  [2.4 |a1.3 |40.9-23.4
sand ‘ - [ SR SRR [ N
silt 2.4 68.0 |25.3 |3.4 '24;6».f 0.5-0.6
loam ' S e AT o S S R

Mobility Characteristics for Piéé&chior

Soil. |3 sand |% silt % clay . | oM |3 CEC | ave. &
type - - , 1 - found in
S ‘ : B o 1 ' _ | leachates" -
Lintonia |86.0 . |11.0 |1.8  |o.7  [|s.1 '83.1-95.9
sand - o AR _
Ray silt |4.6 =~ |8a.2 - |10.0 |1.22 |10.4  |40.6-71.4
Spinks |75.1. [17.8 - [a.8 2.4 11.3 | 71.0-84.0
loamy BRI | BRI R S | :
.sand SRR : o
Drummer = | 2.4 Ef2.9-7.9
silt - - B T
loam .

EFGWB Comments

EFGWB belleves that the lmobi;ity' requirements'ﬁfor' alacﬂlpr




metabolites have been partially satisfied with the submission of
mobility data of the propachlor degradates: propachlor oxanilic acid
and propachlor sulfonic acid. EFGWB believes that these degradates
show substantial structural similarity to alachlor degradates, they can
be used to preliminary assess the mobility of alachlor degradates.

EFGWB believes that the available data confirms the premise that all

the four major degradates of alachlor -are very mobile under normal

environmental conditions.

To better assess the mobility of alachlor ethanhe sulfonic acid
(ESA), which is the most detected degradate in ground water, EFGWB
recommends that the registrant be requested to submit a batch
equilibrium study on this degradate. This data would confirm the
Branch conclusion and result in a realistic K4 for this degradate.

163 2 3 Laboratory and Fleld Volatlllty

‘This data requlrement was walved based on the relatlvely low‘
vapor pressure and levels of volatlles in the aerobic soil metabollsm
study. : : )

Alachlor has a. vapor pressure “of 2. 2x105 ‘mm Hg @24°C2 -~ EFGWB -
believes that this value is relatively low and that VOlatllltY may not
be an important route of dissipation for. alachlor. In addition, the

_acceptable ‘Rerobic Soil Metabolism study (MRID# -00134327) showed. the -
presernice of small  amounts of [“C] volatilés (s1.15% of the applied

- after 175 days of incubation).  In a supplemental aerobic soil
metabolism study (MRID# 00101531) [*C] volatiles were =4.84% of the

applied after 40-62 days. This suggests that volatlllzatlon is. not a -

s1gn1f1cant route of dlss1patlon for. alachlor

| 165 4 Bloaccumulation 1n Fish

ThlS data requlrement was walved Alachlor has a relatlvely hlgh
water solubility (240 ppm), and a low octanol/water partition
coefficient of 434 (one study reports as 1low as 35). Chemicals with .-
‘these phys1co/chem1cal properties are not expected to biocaccumulate
substantially in fish. Therefore, "EFGWB will require no additional °
information on the Bloaccumulatlon 1n Fish (165 4) data requlrement forz
alachlor at thlS time.

’“be hlghly tox1c to nontarget plants.

Slnce;_f

rariilin.

i'the chemlcal can be appl ed aerlally, the data requlrement has been T

Vr“LassoR "and - Ramrod®: Phys1ca1 Propertles ‘and Their
;vRelatlonshlp to the Env1ronment "o ‘ '

Ny fﬁRi’b# 66‘152’209, Bri'g'htWell B.B., and Rueppel, M.L., 1976,



imposed (Memorandum from S. Syslo to Amy S. Rispin dated May 14, 1991).
The results would be used to assess the extent of exposure to nontarget

This data requirement is not satisfied. It will be held in

plants.
Reserve, pending the evaluation of the work of the industry’s Spray
; of which Monsanto, the registrant of alachlor,

Drift Task Force (SDTF)
is a member.
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GROUND WATER ASSESSMENT OF ALACHLOR

_ Detections of alachlor degradates in ground water are important
because ground water may represent an important means of exposure.
Four major degradates have been identified for alachlor: alachlor DM
oxanilic acid, alachlor sulfinylacetic, alachlor sulfonic acid (ESA),
and alachlor oxanilic acid. As noted above, the four degradates are
more persistent than the parent compound. The Branch previously
requested batch equlllbrlum studies on the degradates to assess their
mobility. The registrant has proposed using adsorption data from two
propachlor degradates as surrogate data for the alachlor degradates.
The Branch has accepted this for two degradates, but-will still require,
the determination of the mobility for the alachlor -ESA.- degradate

Grouhd-water monitoring data cellected ~'since 4991~-by the USG:”
and the Acetochlor Registration Partnershlp (ARP) have . found-alachlo:

parent in two to fifteen percent ground-water wells: sampled cLess- than -

PR TN

1.5 percent (0.03 to 1.1%) of these-wells. were-found to- have alachlor'u_éﬁf

residues, above the MCL of 2.0.ug/L. -These- recent monitoring data.are
in agreement with earlier studies (e.g., those reported in Pesticides
- in Ground Water Data Base, Hoheisel: et al.:, -1992)-+  The maximum and
minimum alachlor concentratlons . were lS,SS]ﬂyg/Lﬂgand. 0,05’\pg/L,
respectlvely L i 3 :

Monltorlng data collected by the USGS (Kolpln and Goolsby, 1995 .:
- Kolpin et al. 1995; Kblpln et al., :1996) - alsoc indicates that’ in-
addition to alachlor, more- than 40 percent of the wells sampled in-

midcontinental US were contaminated with alachlor- ESA degradate and/or
16 percent were contaminated w1th the alachlor 2,6-diethylanaline

degradate. There is no ground water monitoring data on the other

degradates.  These results correspond with the fate data, which
indicates that these alachlor degradateS'are more mobile and per51stent
. than the parent compound.

o These recent studies reflect that current alachlor use may stlll
result in ground-water concentrations - which exceed the ILOCs for
alachlor parent as detections have. occurred.whlch ‘exceed the MCL of 2.0
pg/L. Since a much greater proportion of ground water wells are
impacted by alachlor degradates, if an MCL or cancer risk level is
established for alachlor-ESA at the same level as alachlor parent,

levels of -concern would much greater than for the parent compound only

Similar chemlcals, acetochlor, metolachlor,
also found in ground water - ‘Approximately e
wells have been found to ' be: contaminated: by~
alachlor (1.8%), although many fewer. wells “have
"propachlor. ‘Although number of wells sampled:- fo,f

and propachlor have

detections of alachlor (1.8%) residues - then “metolachlor  (0.96%).
Acetochlor, with a maximum of 2.17 ug/L, was detected in elght wells
(4.6%) of 173 in the reglstrant s ground water monltorlng .study.
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CURRENT AND RECENT GROUND WATER MONITORING DATA

Because of their similarity (both chemically and/or use) with
alachlor, mwmwonitoring results for alachlor and the herbicides
acetochlor, atrazine, metolachlor, and propachlor are presented and

discussed. These monitoring data are summarized in Tables 2 and 3
(attached) .

USGS Midcontinent Ground Water Monitoring Studies:

In 1991, the USGS sampled 303 wells from a reconnaissance well
monitoring network in near-surface aquifers: distributed. across 12
midwestern states (Kolpin et al., 1995) (Table 1)... These wells were
distributed geographically .and . hydrogeologically by -state, ~aquifer .
class (unconsolidated vs bedrock), and relative:depth. At least-25% of-

the land within a 3.2 km radius“of .the. well was ' in’ corn or- soybeant:iq

production during  the 1990~ gr

resampled during 1992 by selectingswells us1ng a- stratified randomf
de81gn based upon State and: aqulfer class

The USGS found that five of the six most frequently detected

ing- seasenn; -One--hundred wells~were:a~

pesticide compounds detected in ground water of 12 midwestern states

were pesticide metabolites (Kolpin et al., 1995). Kolpin et al. (1996)
- also demonstrated that as the analytical “reportlng ‘limits are.
decreased, there is an increase in the differences in frequencies of
detections. Alachlor-ESA is reported almost 10 times more frequently
than parent alachlor at the 0.05 pg/L level.

Alachlor was detected in 6 wells (2%) out of 303 wells in 1991 and
5 wells (5%) out of 100 wells-in 1992 4din near-surface aquifers in 12
midwestern states (Kolpin et al., 1995). The alachlor reporting limits
were 0.05 and 0.002 ug/L for 1991 and 1992, . respectively. The
degradate alachlor-ESA was the most frequently detected compound
detected in 1992 found in 33 wells (45%) of 73 wells for which the
degradates were analyzed, with a reporting limit of 0.10.ug/L. 1In the
same study, metolachlor was detected .in 12 wells (4%) out of 303 in
1991; and, 11 wells (11%) out of 100 in 1992, with the same reporting
limits as stated for alachlor. None of- the metolachlor. detections
exceeded eXisting drinking water standards.

Additional samples-were- .collected in 1993 (110 wells) and 1994 (38
wells) from unconsolidated aquifers (Kolpin ‘et al. 1996) .

Alachlor was detected .in 10 wells (3. 3%) out of 303 wells. Alachlor
- parent was found 1n'5,9"o

analyzed for:. The maximum: E
pg/L, with a reportlng'limit '0f~0.05 pg/L. The alachlor- degradate -ESA -
was found in 70 wells (4533%) of 153 wells analyzed for degradates.
MaXimum concentration for ESA was 8. 63 pug/L, with a 0.10 pg/L reporting -
limit. A second alachlor  degradate, 2,6-diethylanaline, was also
"detected in 15 wells {(16%) of 94 wells analyzed. The maximum
concentration was 0.02 pg/L with a reporting limit of 0.003 pg/L.
Atrazine degradates deisopropylatrazine (10% of 303 well; maximum

- 153 wells for which metabolites were =
_alachlor concentration detected ‘was 4.27 -



'~ 1994 and endlng Decembeér 1995,

o .LOD

concentration of 1.17 ug/L) and deethylatrazine (22.8% of 303 wells;

maximum concentration 2.20 ug/L) were also detected. Metolachlor was
also detected at levels above 0.05 ug/L in 8 wells (2.7%) out of 300
(Goolsby et al., 1995).

Acetochlor State Ground Water Monitoring Program (ARP-GWMP):

As a requirement for the registration of acetochlor, the two
acetochlor registrants are conducting a ground-water monitoring program
in seven major wuse states. Analytes are parent (no degradates)
alachlor, acetochlor, and atrazine, dimethenamid, and metolachlor (only
the first three were reported). Ground-water samples are collected

"monthly from 175 wells located in c¢orn producing areas. The annual
report from the first year - of monitoring- (only ~Eor acetochlor, o
alachlor, and atrazine) has™ been ‘submittéds by~ the reglstrants ‘which’
includes a computer disk with &’ number of" EXCELTdata files «(DP- Barcode
D225973) . The report covers-tH&: 13-month pe

‘Only“paten

compounds wetre’ reported

,~beginning ‘in December e

The limits of detection and” quantlflcatlon for all analytes are:- 0 03¥?;>,

ug/L and 0.05 ug/L respectlvely

The text of the annual report 1ndlcates that alachlor was detected

- in 45. samples (2.6%) out of 1720 (27 of which were greater. than 0.1

- pg/L). BAcetochlor residues ‘were detected in 25 of 1720 samples (15 of
- which were greater than 0.1 ug/L) and atra21ne ‘was detected in 651
_samples (427 were greater than 0.1 pug/L) out of 1720.

The computer disk contalned EXCEL files w1th 13 months (December-
1994 to December 1995) worth of data from 180 wells (includes
replacement wells as does Tables 16, 17; and 18 in the annual report)
was also submitted by the ARP. . [The numbers of wells and samples do
‘not correspond exactly to the narrative (e.g. , 175 well vs 180 wells,
number of samples 1720 vs 2340 as values less than 0.05 ug/L are: not’

}'dlfferentlated from no datal. Results for the three pesticides are
summarized 1n Table 2. Fourteen of the wells had alachlor detects
-: greater . than limit of quantification (LOQ -. 0.05 ug/L), g8ix had

detections of ‘acetochlor above the LOQ, and 75 had atrazine detections
"~ above the LOQ. Twenty-seven wells had alachlor detections above the
‘limit of detection (LOD) of 0.03 ug/L, 93 wells had detections of
atrazine above the LOD and elght wells has acetochlor levels -above the‘

i}

Approx1mately 36 percent of the alachlor detectlons exceeded the .

.T:;;MCL (2 0 ug/L). and 54 percent exceeded a.-one-in-million cancer risk

S 0:11 ‘#g/L for alachlor,: acetochlor and atrazine. - These current studies

~~ghould ¥Yeflect the 1mgact to: ground.water from the current alachlor use

E',;_’and demonstrates that LOC's are still exceeded for alachlor arent
Two of ‘the fourteen wells w1th alachlor detectlpns had detectlons
_,on more than one sampling date. One of these wells was located in
. Illinois. The flrst detection of alachlor for this well (May 1995) was

‘ciiﬁf S uj,"i; 32
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also the greatest (13.05 pug/L) concentration. Alachlor concentrations
in this well declined with time, reaching 0.42 #g/L by December 1995.

The second well with multiple detections occurred in Kansas. The first
detection (0.3 ug/L) was reported in March 1995. The highest
detections for this well occurred in May 1995 (14.17 ug/L) and June
(15.89 ug/L) and generally declined, reaching 3.64 ug/L by December
1995. Seven other wells also had alachlor detections in March 1995.

Other Con31deratlons

Since the degradatlon of alachlor appears -to be much slower in-
aquifers than in the soil root zone and since alachlor-ESA is reported
more frequently than alachlor in ground water, Kolpin et al. (1996)
concluded that the degradation of alachlor occurs prior to being _
transported to the aquifer. 'They theorize that if alachlor degradatlon:
occurred after reaching the. aquifer, the" frequency " of -detections of
alachlor and alachlor-ESA would-be: more similar.. Théy:also report: bhat
~alachlor-ESA appears to be persistent in shallow aquifers, because 90 -
- percent of the wellsg having alachlor-ESA concentrations. exceeding 0.10 ... -
. ug/L remained at that level during all subsequent samples (l-year time = -
-interval). If an MCL or cancer risk level is established for alachlor—s
- ESA at the same level as alachlor parent and because of the much higher
-percentages of wells having degradate .detections, the concern for the
populatlon ‘being exposed to levels of alachlor exceeding levels Ofﬂ'
concern 1s much greater than for the parent compound only

, Irrlgatlon appears to increase the. probablllty of contamlnatlng

ground water.  The frequency of herbicide detection (35%) with
irrigation within a radius of 3.2 km was greater than the frequency of
herbicide detections (19%) without irrigation (Kolpin and Goolsby,
1995) . - They also suggest that ground water recharge from streamflow
may also be a source of herb1c1de contamination.

Health Effects and Drznklng Water Levels -

The cancer grouping of alachlor has been recently redes1gnated as“:
‘a known -carcinogen, but the spe01flc classification has not been -
determined. Alachlor was previously classified ‘as a B2 carc¢inogen,
with a one-in-a-million cancer.risk level of 0.4 ug/L. The MCL has
been set as 2.0 pug/L, by the Office of Water. - There have -been.no :
health advisories or cancer risk levels establlshed for any of-the - -
-degradates : o N
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of Pesticides in Drinking Water Wells ﬁNAWWS~a-NatlonalﬂAiachlor Water -

Table 1. Summary of wells with detection of alachlor parent by study.
Study* Number of Wells Percent
Sampled With Detects
All <MCL | =MCL All <MCL | =McL
PGWDB 25933 467 368 | 99 1.8 1.4 0.4
NPS 1300 1 0 1 <0.1 0 <0.1
* NAWWS 1430 28 26 2 2.0 | 1.8 | <01
USGS (1991) 303 6 5 1 2.0 1.7 | 0.3
USGS (1992) 100 - - bso oo |
ARP-GWMP 173‘ 25 2 15.6 | 14.5 §1.2 .
1 PGWDB - Pestlcldes in GrQund Water Data Base, NPS, -MNatieﬁei Survey

‘Well Study, USGS - U.S. Geologlcal Survey. Mldcontlnent Study, ARP-GWMP
= Acetochlor Reglstratlon Partnershlp Ground Water Monltorlng'Program

o b



Table 2. Detections and concentrations (in ug/L) of acetochlor,
alachlor, and atrazine in study conducted by the registrants

of acetochlor (DP Barcode D225973) and submitted as EXCEL
data files.

e 2iO

Statistic ‘ Acetochlor " Alachlor - Atrazine
Number of Samplés with. 18 (0.8) 27 (1.2) 529 (22.6)
Detects >0.10 ug/L (% _
of samples) . \ i
Nuriber of Wells | 8 (4.4%) 14 (7.8%) | 74 (a1.1%)» |
(% Of 180) - . } : L i
Number of Samples® | 2322“___,‘*_% 23;1‘;&%“;‘ 111
Mean - . 0.39 ez "._f:fB'; : ] _.0.75~"
Standard Deviation |- v“O.éZﬁ?%ﬁ?“*'~J"4 8o+ . s.88
Minimum 0.06. e.os b o.05
1st Quartile - -0.11 I esxes | 0.11
Median - | .. 0.25 - 0.73 . 0.24
'3rd Quartile o0.38° [ 506 |- o0.56

| Maxinum "2.17 | . 15.89 131.532

1 It was not p0551ble to: determlne whether data 1dent1f1ed. as

- m1581ng were no data or below detectlon 11m1t

2 The next hlghestvvalue for.atrazlnevwas 30.03 ug/L.




Table 3. Summary or alachlor, metolachlor, and propachlor ground water

monitoring data from the Pesticides in Ground Water Data Base
(Hoheisel et al., 1992).

Detection Alachlor Metolachlor Propachlor
Information
Number of Wells (Percent of Wells)
MCL (ug/L) 1 2 70. 90
= MCL ' 99 (0.38) | 3 (0.01) | . o (0.00)
‘< MCL ~ 368(1.42) | = 210(0.94). 33(1.21) ||

Total Detéctions

) o] 0213:(0.96) . 33(x.21)f -

Total Sampled

' Number States with 20 -
detections : :
Number of States = B 35“ , R 29 R
- with monitoring. ' |- B ' o o o
Range of |  trace to| 0.001 to 157 0.02 to 3.5 -
concentrations . S 3000 oo v L o
(ug/L) ' ‘ L
- . 1 . \A‘—V——;—:
5 ;igyg: :
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Detectionsg of Alachlor in Ground Water

Pesticides in Ground Water Database

There is a substantial database of evidence that alachlor leaches
through soil to ground water. The 1992 Pesticides in Ground Water
Database (PGWDB) reports that alachlor was detected in 25 states, in
467 wells of 25993 sampled (Table 3). Of these wells with detections,
99 had concentrations above the MCL of 2 ppb. A review of studies with
alachlor detections in the PGWDB (see attached table) indicates that
many of the detections above the 2 ug/L MCL likely result from point-
source mechanisms. Detections over the MCL in the PGWDB that appear to

/ have resulted from nonpoint-source mechanismgs do not generally containm

. the high 1levels of alachlor that are seen 1n the p01nt sourcewn

“ Monsanto’s NAWWS study data,_whlch are: not 1ncluded An: theaEGWD re?r
,dlscussed below. o =y e

detections.
of detections not 1likely .due to p01nt=sources 1s.around—oﬂ2

Alachlor, metolachlor and propachlor 1n the pestlcldes 1n ground water'»«

The PGWDB (Hohelsel et al. 1992) reported propachlor detectlons

in.33 (1.2%) wells [in five states] out of 2718 wells sampled in- eleven{vkgfs

states (Table 3). The\concentratlons ranged from 0.02 to 3.5 ug/L, -
thus the maximum concentration exceeded the MCL. of alachlor (2 ug/L),;
but. not for propachlor (90 pg/L) (Table 3). ' R \

- The PGWDB (Hohelsel et>al.,'1992) also summarizes a number of,

-studies which included metolachlor (Table 3). Metolachlor has been

o an~ estimate of ' exposure well below actual

~analyzed for in 29 - states and detected in- 20 states. - Detections ™

occurred in 213 (1%) wells out - of 22,255 wells sampled, with
concentrations-ranging‘from-o.oz to 157 ug/L. Three exceeded the
lifetime Health Advisory (LHA) of 70 ug/L for metolachlor, but

rtyplcally appear to less. than 10Q ug/L.

'Natlonal Pegticide SurVe NPS

The EPA National Pesticide Survey (NPS) was conducted to provide
a statistical estimate of the frequency and concentration of pesticide
contamination of drinking water wells. From April 1988 to February
1990, EPA collected water samples and well information from over 1300

- community water systems and rural domestic drinking water wells. Based .
_on these data, EPA estimated that alachlor. contamlnatlon ogceur n

0.03% of drlnklng water wells natlonw1d o
alachlor in the NPS was qulte high: (0:.5" ppb,,“'

Degradates of alachlor were not, analyzed in: th'
are not 1ncluded in the ‘estimates. — e
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Monsanto NAWWS Study

A "snapshot" of exposure to alachlor via ground water used for
drinking is provided in Monsanto’s large-scale retrospective monitoring
- study, the "National Alachlor Well Water Survey" (NAWWS). The NAWWS
study was a statistically designed one-time sampling of rural private
drinking-water wells within the alachlor use area, with some bias to
high-sales areas, and higher vulnerability counties. . Estimates of
hydrologic vulnerability were drawn from statistical data. Because
this was a study of possible exposure, and not of -actual alachlor
leaching potential, the study did not include consideration of field-
scale soil conditions or hydrology. In addition, Monsanto dld not
analyse ground water samples for alachlor degradates

Of the 1430 wells sampled. in the NAWWS 28 wells contalned
detections; two of these wells exceeded the.MCL-—Bassd_on_these*dataq
Monsanto estimated that. approx1matelr_,'
alachlor detections "in ground -water.: are. over :1. ppb -and about--20
- percent of the wells with: alachlor detectlons in” ground -water . were-:
estimated to have greater than 0.4 ppb. An: estimated 7 percent of the
‘wells with alachlor detections in ground water- are .over 1.5:ug/L.
Based on the results of the NAWWS, Monsanto estimated that 1200 wells

(0.02% of an estimated 6 million private rural wells in the- alachlor
use area) had levels of alachlor greater than or’ equal to 2.0 ppb-..

USGS Near Surface Agulfer Studx

The United States Geologlc Survey examlned the contamlnatlon of .
near-surface aquifers by selected pest1c1des and metabolites in the
- corn- and soybean producing region of the Midwest in 1991- and 1992.
Wells included in the program were no deeper. than 15 meters. In
sampling during the spring and summer of 1991, alachlor was detected in
2.0% of 303 wells sampled, with a maximum concentration detected of
1.05 ppb. The follow1ng year, 100 wells were resampled for an expanded
suite of pesticides and degradates. Alachlor was detected in 5.0% of
the wells sampled, with a maximum concentration of 0.99 ppb.

Included in the expanded sampling menu were the alachlor

degradates 2,6-diethylanaline and ESA. With a detection rate of 47.0%
. ESA was the most widely detected chemical in the study. Degradate 2, 6—‘
diethylanaline was detected in 16% of the-samples, a rate greater than
for any chemical except for ESA and ‘atrazine and its metabolites. The
hlghest concentratlon of ESA detected wa,y4_95 ppb the hlghest for.
o hat "these;

water - resources can. be“substantla_A,
metabolltes o

i}

State of Wisconsin Monltorlng Program_r'

The State of Wlscons1nVCUrrently has 'a major monitoring program
underway.- focused on ESA, a metabolite of alachlor. Over 1000 wells

pércent :of ~the” wells: wrth,;e;5~



have been screened in wvulnerable areas. Official results will be
available in August 1994.

6 (a)2 Reports
State of Florida Monitoring Program

Prior to the ban on the use of alachlor in the State of Florida,
Monsanto conducted a groundwater monitoring study for alachlor in
conjunction with the Florida Department of Agriculture and Consumer
Services (FDACS). The main focus of this study was the monitoring of
alachlor in open hole.bedrock wells in Jackson County; in northernmost
Florida. After confirmed detections of alachlor in 13 of 100 wells, the
sampling was expanded to include 310'wells in 10 counties

. Alachlor was detected in 189 samples from 46 of 310 wells during.
sampling from July 1989 to- May - 1990 " This does not’ 1nclude multiple.
detections - in samples ~split ‘between - thé State = and = Monsanto.
‘Concentrations ranged from trace levels to 135 ppb in a well in Levy
county. This high concentration is significartly above the one-day,

" '10-kg. child health  advisory “for - the- chemical ‘of 100 ©ppb..
. Concentrations in that particular well above the 100" ppb level were
still detected after 18 months. - This pattern was reflected in many
wells with lesser. ¢oncentrations above the MCL. The Florida Department
‘of Agrlculture and ‘Consumer - Services stated that although Jackson .
County is underlain by karstified limestone, these conditions were not -
found throughout the 10 county area where there were 81gn1f1cant
detections. . The State of Florida does not consider the detections in

this study to be the result of p01nt source contamlnatlon

"State of New York Suffolk Countz

From 1990 to 1992 the Suffolk County Department of Health
Serv1ces (SCDHS) analyzed private wells near a nursery for alachlor
‘residues. -Alachlor was detected in 14 of the 63 wells, 11 of which had
at least one detection equal to or greater than the 2.0 ppb MCL. The
highest concentration detected was 49 ppb. Subsequent sampling of 92

- wells near nurseries resulted in a single detection of alachlor at 0.6
- ppb. The SCDHS dld .not., flnd any ev1dence to suspect p01nt source
.contamlnatlon e S . : ; o :

lState of North Carollna UNC Ashev111e

,,”he Unlver81ty <of‘ North, Carollna AsheV1lle
I stltute (EQI) conducted -a ;th -year study
v the information av
~presence and 1 of pesticides in the ground water of a four-
_county area: in- easter@;North Carolina- -Alachlor was_among the 8
chemicals 1nvestlgated, In sampllng over the three summers, alachlor
'was déetécted in 13 of 139 samples, with a range of concentrations from
“0.30 to 18.30 ppb. Five of the detections were above the 2.0 ppb MCL.
Two of three wells studied in 'a seven-month resampling program

'dilable concerning the,ﬂfff



maintained levels of alachlor above the MCL over 3 sampling efforts.

The third had a concentration of 0.30 that declined below the detection
level of 0.17 ppb.

The EQI study concluded. that the detections of alachlor

encountered in the study appeared to be the result of normal
agricultural use.

e



“:surface water than alachlor

SURFACE WATER ASSESMENT OF ALACHLOR

Alachlor can contaminate surface water at application via spray
drift. Substantial fractions of applied alachlor could be available
for runoff for several weeks post-application (aerobic soil metabolism
half-life of 2-3 weeks; terrestrial field dissipation half-life of 11,
15, and 18 days). The relatively low soil/water. partitioning of
alachlor (SCS/ARS database K, of 170; K; values of 3.74, 2.88, and-
0.88) indicates that most of alachlor runoff will occur via dissolution
in runoff water (as opposed to adsorption to eroding soil).

The persistence of alachlor in surface waters ~with high ~
microbiological activities should be somewhat limited by its -:-
susceptibility to biodegradation. In waters with-short-hydrological  ::
residence times, its persistence 'will ‘also:.be :limited by flow out:of-
~ the system. However, its resistance: to abiotic hydrolysis and:direct
©agueous photolys1s coupled. - w1th dts dow.: volatllizatlon::potentral

(Henry’'s Law constant = 3:2:-X 1078 atm*MVhle should make it nwreifmm,
persistent in waters with low. uucroblologlcal _activities: and long. o
hydrological residence . times. - The relatively low.. soil/water

partitioning of alachlor indicates that it w1ll‘readily,partitionAinto -
‘the water column and that at equilibrium, alachlor concentrations .
‘dissolved in sediment pore water ‘will.be comparable to or: only slightly. -
lower than concentrations on- suspended and bottom -~ sediment.
Concentrations. dissolved in the water column will be someWhat less thanu‘
concentratlons dissolved in sediment pore water. '

The major degradates of alachlor in the aerobic soil: metabollsm'
study were DM-oxanilic acid, ~alachlor oxanilic .acid, alachlor’
sulfinylacetic acid, and alachlor ethane sulfonic acid - (ESA) - The .
-available data are inadequate to fully assess the moblllty and
persistence of those degradates.  However, the results of terrestrial
"field dissipation studies indicate they are more persistent than
alachlor and their anionic properties indicate they are probably more
mobile. ESA has frequently been detected in midwestern reservoirs and
" streams at concentrations much greater than alachlor. That indicates
that it is mobile and probably much -more per81stent than alachlor 1n>»'
surface water. High concentrations of ESA in flowing water even in

early Spring before alachlor appllcatlon may reflect dlscharges from
ground water. : ~

The major degradates may be avallable for runoff'longer than
alachlor and will probably runoff prlmarlly by dlS :

’water They will probably readily. partltlonrlnto‘
in addition. to ESA, other degradates may”4AH“

The. octanol/water partltlon coeff1c1ent of alachlor and the~
-nmblllty of alachlor and its major degradates suggests that their
bicaccumulation potentlal is low. .
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Acetochlor Registration Partnership 1995 Data on Alachlor

The most recent and extensive data on alachlor in surface water
was supplied to OPP by the Acetochlor Registration Partnership. It has
been analyzed and summarized in detail by R. David Jones in a May 24,
1996 memo from him to EEB. Samples were collected at 175 sites in the
following 12 states: DE, IL, IN, IA, KS, MD, MN, MO, NE, OH, PA, and
WI. Samples were collected once every two weeks from April through
September 1995. Two additional samples were collected at each site,
one in the Fall and the other in the Wlnter Unfiltered samples were
" analyzed for total alachlor : '

Cumulative exceedence curves: for peak annual maXimum  96-day time
weighted mean, and annual time’ welghted ‘mean alachlor concentratlonS‘:
over the 175 sites are provided:in Flgures 17 “afidn 30 fron: thHeE "D
Jones memo), respectively. The maximum peak, annual maximum 96- day,,
and annual time weighted méan alachlerﬂconcentratlonsTweféf4”“G T8y tand
0.4 ug/L, respectlvely The™ 9Gth~percent11e (upper  10th-percentile™
site) peak, annual maximum ‘96= day,;and ‘ahnual -time- weighted ‘mean .=
alachlor concentratlons were’ approx1mately O 37 0 17 and 0.1 ug/L
respectlvely : : : :

!

USGS 1989, 1994 and 1995 Amiawester‘n‘ Stf;feaereconnaljs;sance Stud’ies

Slnce"theA data‘ submltted by ‘the Acetochlor.: ReglstratlonA

Partnershlp was for samples collected ‘at set intervals once every two

weeks, it is probable that the data are. generally substantially lower
than peak alachlor concentrations associated  with- post- appllcatlon
‘runoff events. Such peak alachlor concentrations are probably more

closely represented by post-application data collected by the USGS in "~

reconnaissance studies conducted on numerous midwestern streams. The
USGS (Goolsby/Thurman 1991; Goolsby' 1995; Goolsby 1996) conducted
reconnalssance surveys of numerous mldwestern streams in 1989, 1994,
and .1995 ‘to determine post-application, and in some cases pre-
application and Fall concentrations of various: herbicides including
alachlor. Pre- appllcatlon samples collected in 1989 and 1994 and Fall
samples collected in 1989 had alachlor concentrations much less than 1
" ug/L and,generally below the detection limit of 0. 05. ug/L.

. I'd . :

Cumulative frequency curves -~ for post appllcatlon"alachlor

concentratlons ‘are given - for 129 streams in 1989 and 50 of those
_streams in 1994 and 1995 in FlgUres 4,:5, and 6, respectlvely
post appllcatlon samples . : »

: samples
concentrations. 7 :
for 1989, 1994, “and’ 1995 were: 51

ap, :
.3, 10.1, and 19.9" ug/L, respectlvely

Since ..

The 90th percentlle (upper 10th percentlle) post-application alachlor

concentrations’ for 1989, 1994, and 1995 were 12, 6.5, and - 2.0 ug/L,

respectlvely “The substantl’lly'lower concentratlons 1n 1994/1995 than




In 1989, a pre-application sample, a post-application sample, and
a Fall sample were collected from 48 of the sites. A cumulative
frequency curve for annual time welghted mean concentrations (TWMCs)
based on 3 samples from each site is given in Figure 7. The maximum
and 90th percentile (upper 10th percentile) annual TWMCs were 11.6 and
3.4 ug/L, respectively. Annual TWMCs based on 4 quarterly samples (as
specified to determine compliance with the Safe Drinking Water Act)
probably would have been somewhat lower but not more than 25% lower.

) In 1994 and 1995, samples Were analyzed for -ESA as ‘well as
alachlor. Consequently, ESA is also included on the post-application
cumulative frequency curves for alachlor for 1994  (Figure 5) and 1995
(Figure 6). As can be seen, ESA concentrations are much higher than
alachlor. That also appears- to-:be:=true. in. early Sprlng -even before -

alachlor appllcatlon as can: be ‘gseen- f-omkFlgure 8

Because of the much- greater concentraplons 1n surface water of,ESAJ;v~~w

- than alachlor even in samples collected in the ‘early spring prior - RSN

‘alachlor ‘application, EFGWB.-strongly-recommends that both HED and EEB ' -

~accurately determine the toxlclty of ESA so. that a risk assessment can
. be performed for it. :

The USGS (Coupe et. al. 1995) sampled 8 locatlons ‘on r1vers w1thln
“the ‘Mississippi - Basin from April- 1991 through March- September 1992
(depending on location) and analyzed the samples for numerous
insecticides and herbicides including alachlor. Samples were collected
twice per week from May 6 to July 15 1991, once per every two weeks
" from November 1991 to February 1992, and once per week at other times.
The samples were filtered (0.7 pu) and analyzed for dlssolved alachlor.
Alachlor 1991 peaks and 1991 ‘annual time weighted mean concentrations
are listed in Table 1 and are plotted as cumulative frequency curves in
Figures 9 and 10. The maximum peak and 1991 annual time weighted mean-
concentrations over the 8  sites were 3.6 ug/L and O. 43 ug/L,
respectlvely (both in the Platte River at Louisville NE). :

Concentratlon versus time plots for the three sites with the
: hlghest 1991 alachlor concentrations are provided in Flgures 11, 12,

and 13. The shapes of the plots are similar to those commonly seen for
atrazine and cyanazine, but the peak concentrations are lower. Pre-

'tf;appllcatlon concentrations of less than 0.1 ppb in early Spring rapldly
.increase to several ppb during post- appllcatlon ‘runoff events in May -

~‘and June, then rapid decline :to.background levels: by mid-late summer.
heiWhlte River at Hazelton .IN site was the only one- of those- three

sites at which sampllng was performed far enough into 1992 to glve a .
‘gecond set of alachlor peaks (1992) in addition to the 1991 set. It
~can be seen from Figure 11 that alachlor concentratlons in 1992 were

'“hwlower than 1n 1991 at that 31te
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USGS 1992 Midwestern Reservoir Reconnaissance Study

The USGS (Goolsby et. al. 1993) sampled each of 76 midwestern
reservoirs four times during 1992 and analyzed them for wvarious
herbicide degradates and herbicides including alachlor and ESA.
Alachlor was detected above a detection limit of 0.05 ug/L in 36%, 48%,
26% and 16% of the samples collected in late April to mid-May, late
June to early July, late August to early September and late October to
early November, respectively. ESA was detected more frequently (72,
79, 77, and 64%) and at higher concentrations than alachlor. A box
plot showing the distributions of alachlor and ESA over the 76
reservoirs is given in Figure 14 which is a copy of Figure 4 in -the
Goolsby et. al. 1993 article. The highest alachlor and - ESA
concentrations were for samples collected in June or July: of 1992. -The5;<cm;«
maximum and 95th percentile alachlor concentrations for June-July o¥ver: :
the 76 reservoirs appear to.be:between 5.and.10:g/L. .. The maximun.and
95th percentile ESA concentrations:for June-July: -appéar to be-between-
10 and 20 pg/L. After June-July; - “alachlor: concentratlon appear:to -
decrease more substantially then ESA" concentrations. We are currently
attempting to obtaln the raw data necessary to- perform further -
'analyses e T S b S

The Missouri River Publlc Water Supplies As5001atlon (MRPWSA)
.sampled the raw water of 8 surface water supplies within the Missouri
River Basin. Samples were collected daily May-July 1990. The peak and.
mean concentrations are listed in Table 2 and are plotted as cumulative
frequency curves in Figures 15 and 16. The maximum peak and May-July
mean concentrations were 14.9 and 0.47 ug/L, respectively (both at
Kansas City MO). However, the second highest peak and May-July mean
concentrations were 2.9 and 0.29 ug/L, respectively. The annual mean

concentrations should be greater than 256 of the May-July means.

State of Illln01§ 1986 1988 Studz

The State of Illinois (Moyer and Cross 1990) collected 4-7 samples
per yvear from each of 30 flowing surface water sites during 1986-1988
and analyzed: the unfiltered samples for numerous pesticides includirng
alachlor. The peak concentration for each year, the annual TWMC for
each year, "and the 3 year 1986-1988 TWMC are listed for each of the 30.
sites 1in Table 3. = Cumulative exceedence curves for the peak ,
concentrations, annual TWMCs and the three year - TWMCs are given: in  —=3:
.~ Figures 17, 18, and 19, respectively. The imaximum: alachlor peaks over
“the 30. sites.were 5.6, 8.5, and 18 ug/L-for 1986, 1987, and 198
respectively. The maximum alachlor annual TWMCs over. the 30. s1tes¢were
'0.65, 0.76, and 2.0 ug/L for 1986, .1987, and 1988, respectlvely - The -
maximum three year TWMC over the 30 sites was 0.81. ug/L R e e

The State of Illinois (Taylor 1994) recently summarlzed pestlclde i
data for surface water samples collected from 34 stations from 10/1/85 - —
through 2/15/94. Thirty of the statlons were the same ones dlSCUSSEd N
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in the Moyer and Cross 1990 document, but the Taylor summary represents
a update to February 1992. A total of 1278 samples were analyzed for
alachlor at a detection limit of 0.05 ug/L. Apparently assuming non-
detects were equal to the detection limit, Illinois reported maximum,
95th percentile, 90th percentile, and mean total (unfiltered sample)
alachlor concentrations over the 34 .sites and 9 years of 18 ug/L, 0.90
ug/L, 0.32 ug/L and 0.065 ug/L, respectively.

Monsanto 1986 Finished Surface Water Supply Study:

In 1986, Monsanto sampled 30 finished surface water supply systems
approximately weekly from April through August or September (Smith
~etal, 1987) and analyzed the samples for 5 herbicides including
principally alachlor. The communlty water systems sampled represented‘*”
4 combinations of Lasso (alachlor)” use and averddge seil Susceptibility
to runoff (high use/high run ; T ; u highwuse/low;
runoff, low use/low runoff).- - ptibil (o] “runoff was
estlmated from the weighted average of- hydroleglca1~c ass1f1cat10ns (A,
B,.C, D) of soils within the: drainage area. Of the'30 community water
systems sampled, 13, 2, and 15 were classified as using ‘sources which
drain areas with hlgh, intermediate, and low susceptlblllty to runoff
respectively. R C TR s

The total (unflltered.samples) alachlor peak and 1986 annual TWMCs
for the 30 systems (along with- populatlon served) ‘arelisted in Table
4 and are plotted as cumulative exceedence curves in Figures 20 and 21.
The maximum and 90th percentile (upper 10th percentile) peak alachlor
concentrations over the 30 systems were 9.5 and approximately 6.0 ug/L,
respectively. The maximum and 90th percentile (upper 10th percentile)
alachlor annual TWMCs over the 30 systems were 1 1 and appr0x1mate1y'
0.73 ug/L, respectlvely :

Monsanto 1985 Flnlshed Surface Water Supply Study-

In 1985, Monsanto had. . sampled 30 flnlshed surface water supply
systems different from the ones sampled in 1986. They also sampled raw
water. Samples were collected. approximately weekly from April 1995
-through August or September 1995 (Lauer etal, 1986) -and analyzed only
for alachlor. The community water. systems sampled represented areas of
high, medium and low alachlor use. : i

The total (unflltered samples) alachlor'peak and 19857annual TWMCsf‘

‘The max1mum and,90th percent'
concentrations :in flnlshedjwat Ve e , [~
‘approximately 4.2 ug/L, respectively.  The. m d-90th- percentlle"_
(upper 10th percéntile) ‘alachlor- annual TWMCs over -he 30 systems were
1.5 and’ approx1mately 0.62 ug/L respectlvely f;if'i‘f”:réﬁf,"

Due to the low s01l/water partltlonlng of" alachlor, the'primary~
treatment processes employed,by'mest surface waterﬁsgpp%y;systems'are




not expected to be effective in removing it. Flgures 22 and 23 support
that by showing that the alachlor concentrations in raw water were
comparable to those in finished water.

USGS 1984-1985 Study on the Cedar River Basin IA

The USGS (Squillace and Engberg 1988) collected samples at 6
locations within the Cedar Rlver Basin (5 along the Cedar River and one
along the Shell Rock River. Samples were collected approximately
monthly from May 1984 through September 1985 at the Floyd and Cedar
Falls sampling locations, and from May 1984 through November 1985 at
the other 4 locations. _

Two sets of samples were.collected One set was centrlfuged for
the determination of the dlssolvedr*concentratlons ‘of~"herbicides:
"Total recoverable" herbicide 7 conceritratidns i comsisting of both
extractable adsorbed and: dlssolVed herblcldes*were;determlned 1n,the B
sample set not centrlfuged SRt oo ~ » '

' Dlssolved alachlor peak concentratlons .and annual TWMCs are
plotted as cumulative frequency curves over the 12 site-years (6 sites
each over 2 years) in Figures 24 ‘and 25.  Two year  TWMCs are plotted
over -the 6 sites 'in . Elgure 26 - The maximum- peak’ and annual TWMC
concentrations: over - the -1 ‘site- -years were 23 and 3.3 ug/L,
respectively. ‘The next hlghest peak and annual TWMCs were 21 and 1.9
ug/L, respectlvely The maxlmum two year TWMC over -the 6 sites was 1.7
ug/Tn, ' _ ety ,

Baker 1982- 1985 Study on Oth Trlbutarles to Lake Erle

Baker collected samples at various times 1nclud1ng several times
per week from mid-April to mid-August from 8 Ohio tributaries .to Lake
Erie during 1982-1985 and analyzed them for many pesticides including
alachlor.  Alachlor Peak and 4/15-8/15 TWMCs" ‘concentrations were
reported. = They are listed in Table 6 and plotted as cumulative

exceedence curves over 30 site-years (8 sites over 3 years. plus six of
" the sites over another year) in Figure 27 and over 24 site- years (8
sites- over. 3 years) in Flgure 28.

: The maximum and  90th percentlle (upper 10th percentlle) peak
alachlor cpncentratlons over the 30 site-years are 76 and 32 ug/L,
respectlvely - The maximum and:90th percentile: (upper 10th percentlle)
4/15 8/15 TWMCs, over th' ;) site-years are 3.3 and 2.7 ug/L,
. o d : : Of the 4/15 8/15

Accordlng to EEB the potentlal risks - to - flSh and aquatlc
invertebrates posed by alachlor in surface water are low. Potential
risks to aquatic plants posed by alachlor are currently being assessed
by EEB. The potential risks of ESA to fish, aquatic invertebrates and

- 476 ‘ : | | " »‘ | : /




aquatic plants has not been well characterized.

In analyzing surface water concentration data, the EFED considers
the frequency that annual averages exceed the drlnklng water MCL (for
alachlor, 2 pg/l), and the frequency that peak concentrations exceed
the MCL by a factor of 4 or more: Compliance with the Safe Drinking
Water Act is based on comparison of the MCL to an arithmetic average of
four quarterly measurements. Consgideration of 4 times the MCL (4MCL)
is of interest because if one or more of four measurements exceeds
4MCL, then the average of the measurements exceeds the MCL.

‘Most of our orlglnal concern over alachlor in drinking water was
due to individual alachlor measurements frequently exceedlng 4MCL. The
frequency of exceedences of 4MCL -was- ‘greatest in the 1989 -USGS
reconnaissance study in which samples -“were collected during major :
runoff events following appllcatlon,jand in the study by Baker (1988):;"
in which samples were apparently collected -at least 3. times a week and
not. time composited. "They were less frequent in the 1994 and 1995 USGS ~

reconnaissance studies (which were also- de31gned to: capture peak{f*’

concentratlons) pos31bly due to decreases in alachlor use

Wlth the exceptlon of 2 31te years in the 1984 1994 UsGs: study of
the Cedar River Basin and one ‘site-year in the 1986-1988 Illinois EPA
study, .noneé of the annual TWMCs for alachlor -exceeded the MCL of '2

‘ug/L. This includes the 1985-1986 Monsanto studies of drinking water

supplies and the recent 1995 Acetochlor Registration Partnershlp study“
of 175 sites over 12 stdtes. In that study, the maximum annual TWMC
was only 0.4 pg/L. Although the study used set sampling intervals that
may often miss peak concentrations associated with runoff events, -the
.once every two weeks sampling from April through September and the Fall
and Winter samples (a total of- .14 /site) 1s‘mudh more- than the 4
quarterly samples required under the SDWA. Again, the relatively low
alachlor concentrations compared to some earller studles may reflect‘
substantlal decreases in alachlor use. :




RECOMMENDATIONS
Environmental Fate of Alachlor:

At this time, the following environmental fate data requirements
for alachlor have not been satisfied:

163-1 Mobility Leaching and Adsorption/Desorption: a Batch
Equilibrium study for Alachlor Sulfonic Acid degradate
of alachlor

201- 1/202 2 Droplet Slze Spectrum and Drlft Fleld Evaluatlon'

1. The Moblllty/Leachlng and Adsorptlon/Desorptlon (163 1) data
requirement was partlally satisfied by the following study :
reviewed in this package: : Suban and Pearson, 1979, MRID#:: '=¢
00134327. No addltlonal data on:  the moblllty -of cunaged
alachlor is requlred R WO = e

Alachlor has four ma]or degradates. with carboxylic ‘or
sulfonic acid functional groups. These functional groups
render a negative (anionic) character to the molecules under -
normal environmental conditions. EFGWB believes that these .
degradates would have a high mObllltY in soils. This has’ -
been confirmed with data for structurally similar degradates -
of propachlor: - ‘propachlor sulfonic deid and . -propachlor. =
oxanilic. acid. To confirm the leaching behavior of alachlor
degradate alachlor ethane sulfonic acid, a widely observed
degradate of alachlor in ground waters, EFGWB requires that

" the registrant submit a Batch Equlllbrlum study for alachlor,
»ethane sulfonic acid (ESA). »

2. -‘Alachlor was found to be hlghly toxic to nontarget plants.

: Since the.chemical can be applied aerially, the Droplet Size
Spectrum (201-1) and Drift Field Evaluation (202- -2) data
requirements have been imposed (Memorandum from S. Syslo to
Amy S. Rispin dated May 14, 1991). The results would be used
to assess the extent of exposure to nontarget plants.  This
data requirements are not satisfied. They will. be held in
Reserve, pending the evaluation of the work of the industry’s
Spray Drlft Task Force (SDTF), -of whlch Monsanto, ‘the
registrant of alachlor, is a member . -

,  Alachlor 1n Groundwaters,

Because ‘alachlor re51dues contlnue to “exdeed LOC's for gro
‘water, EFGWB recommends the following. previous. recommendatlons {as
. suggested by K..J. Costello) be cons1dered (note some. of whlch have

been agreed to by the reglstrant) -

In its response to EFGWB'’s 1994 draft Rereglstratlon Ellglbllltyf:
Document (RED) for alachlor, Monsanto accepted several ground water ‘
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mitigation recommendations:

1. Monsanto agreed to classify alachlor as a Restricted Use Pest1c1de'
(RUP) for ground-water concerns,

2. Monsanto will change its alachlor labels to. 1nclude an up-to-date
ground-water advisory; ,

3.. Monsanto has volunteered to add language calling for a_ 50-foot
setback of mixing and loading activities from wells, rivers or:
lakes unless such activity is protected by an impervious pad, as

well as other unspecified: language meant to~“avoid accidental -~
water contamination." : o .

The RED chapter should be edrted to«reflect'Monsanto S agreement:féf
to RUP classification for alachler-for ground-water: soncerns,tand.to &l
revised ground-water label - adv1sory, :setbacks for-mixing: .and:*loading

areas, and other language meant—eto helplwavoldd,aGCLdental water,_“rua
';contamlnatlon _ S e T R S R ~a»J~v“~~«

1. The ground-water adv1sory located on . the alachlor label- under‘
‘ "Env1ronmental Hazards" must be rev1sed to read:.

.“Thls chem1cal is known to leach . through goil into ground
water under certain conditions as a result ‘of registered .
uses. Use of this chemical in areas where soils are
permeable, partlcularly'where the water table is shallowu may
result in ground water contamlnatlon. -

2. The recommendatlon that alachlor be 1ncluded in State Management
- Plans should not be removed from the flnal RED chapter

3.  The registrant must submlt 'to EPA for 'valldatlon analytical
methods for alachlor degradates (including ESA) with minimum
detection limits of equal to or less than 0.1 pg/L in water, and
‘make - standards available for parent alachlor and its degradates
through the Pesticide Rep051tory - :

4 The Registrant. should 1dent1fy mltlgatlon measures to manage the
use of alachlor in such a way that ground-water resources will not
be contaminated as a .result of normal uses.  Ground-water
-monitoring studies should be. developed and ‘conducted to determine
if thése measures are_  effective .at. preventing any further
contamination’ ‘of ground—watf 'esources rom lachlor use; - The. .. :
. Registrant should discuss mi 1gatLon,me es and study des1gni,j~

with EFGWB prlor to 1n1t1atlon of
This could 1nc1ude such things “as 1dent1fy1ng areas- that ‘are
vulnerable to ground -water contamination by alachlor, and
.recommend label restrictions that prevent thlS from occurrlng
Such restrictions should address: - :

1) rate. reductlon




2) use restrictions

3) soil or geographic restrictions (for example, karst
areas) . '

Because the detection of alachlor is related to irrigation, more
efficient irrigation methods could be adapted to reduce pesticide
leaching. The registrant notes that there have been major
alachlor use reductions, but recent monitoring studies still
indicate that about the same percentage of wells exceed drinking
water criteria as earlier studies.

EFGWB Dbelieves that it is appropriate. = to . maintain " the
recommendation for mitigation triggers -for- -alachlor, tied- to
results of sampling being done in the. acetochlor ARP ground water
monitoring program or some other monitoring program. -Monsanto
should enter into negotlatlons with SRRD=-to- sset- the details: of
such triggers, such ‘as number of: detectlenSAHnd .concentration

levels. This - recommendation is: ‘somewhat - dependant upon - sthe. -, .

outcome of the new cancer risk determination-and assessment of the
toxicity or cancer potential for the degradates

Alachlor 1n Surface Waters.

-Alachlor is currently regulated under the Safe Drlnklng Water Act
(SDWA) . Water supply systems will be considered out of compliance
. with respect to alachlor if annual average alachlor concentrations
exceed the MCL of 2 ug/L. Since water supply systems are required:
.~ to .sample and analyze for alachlor under the SWDA, EFED is not
currently recommending that any monitoring of surface water source
drinking water for alachlor be required -as -a - condition for
reregistration. However, EFED recommends the following: If the
results of the monitoring programs indicate that the annual
average concentration of alachlor exceeds the MCL at one or'more
surface water source supply systems,. the follow1ng is recommended:

If any communlty water supply system (that derlves its water

primarily from surface water) has an annual time weighted mean

'~ concentration of alachlor exceedlng the MCL- of 2 pg/L, then
elther '

: (l)' The reglstrant will absorb 100% of treatment and. monltorlng
~ costs required to restore the system to compliance -(if alachlor is

- .the.only pestlclde_cau31ng the system to be out of compllance)

B npd ‘treatment and monitoring.costs may be shared among_'
'r}the reglstrantsqo th‘_dlfferent pestlcldes

oxr -

(2) - The use of alachlor on- the related watershed (supplylng most
‘to all of the water to the system) will be canceled
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The more recent alachlor data supports the registrant’s contention
(in their rebuttal to the draft RED) that annual average alachlor
concentrations at surface water supply systems are unlikely to
exceed the MCL of 2 ug/L except possibly "in an extremely rare
case". Nevertheless, Monsanto agreed that the recommended options
for either covering the monitoring and treatment costs to bring
any out of compliance systems with respect to alachlor back into.
compliance or canceling alachlor use on the related watershed
"constitute reasonable mitigation steps".® However, Monsanto
wants to retain "the right to choose between the options" and to
"fully investigate any data" indicating exceedences of the MCL.
We have no objection to Monsanto generally choosing between the
two options or examlnlng any data Wthh 1nd1cates a system is out
of compliance. : PETRE a~~uwdfy
Our orlglnal concerns . over alachlor in surface source. drlnklng
water have been decreased somewhat by recent (1992-1995) and
extensive data collected: by ‘the UsGs 1n ‘reconnaissance’ surveyséf
midwestern streams and’ ‘reservoirs “—and- by the Adetochlor -~
Registration Partnership for 175 surface water sites. Such data
may-reflect: reported -substantial - decreases” in alachlor wuse.
However, we have developed substantial concern over concentrations
of ESA frequently greatly exceedlng those of alachlor and often -
being several ppb even in early Spring prior to- alachlor
application. . Consequently, we strongly recommend that ‘the

- mammalian toxicology of ESA be accurately determined so that-a
-risk- assessment for ESA in drlnklng water can be performed

We are also concerned about the p0581ble exposure to and tox1c1ty
of other major degradates of alachlor: such as DM-oxanilic¢ ‘acid;
alachlor oxanilic acid, and alachlor sulflnylacetlc acid.

Label Wording Recommendations

If a decision is made to require labeling precautions against,tc
minimize runoff, EFGWB recommends the following wording:

Alachlor can contaminate surface water through spray drift. Under
some conditions, alachlor may also have a high potent1a1 for
runoff into surface water (primarily via dissolution in runoff
water), for several weeks post-application. These include poorly .
draining or wet soils with readily visible slopes toward adjacent

:._,surface waters, frequently flooded- areas, areas over- 1ay1ngJ5*=Qw

-, ditches that drain to surface ‘water, areds not separated fr

extremely shallow ground 'water, -areéas with in- field: ‘canials.-

adjacent surface waters with. vegetated filter strips, and areas’
over-laying . t11e drainage systems that draln to surface water.,
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Data requirement

Table A. GENERIC DATA REQUIREMENTS FOR ALACHLOR

Use Pattern’ Does EPA have data to
: satisfy this requirement?

Bibliographic Citation

Must additional
databe submittedunder
FIFRASec.3(c)2)(8)?

DEGRADATION STUDIES .- LAB.:

 SURFACE WATER;

161-1 Hydrolysis AC Yes
PHOTODEGRADATION: ”
161-2 In Water A C
161-3 On Soil
. 1614 In Air A
METABOLISM STUDIES:
162-1 Aerobic Soil AC
162:2 Anaerobic Soil  N/A
1623 Anaerobic Aquatic " N/A o NA
1624 Aerobic Aquatic NA ' NA. D
' MOBILITY STUDIES: . | | a
163-1 Leaching and Adsorption-Desorption. A, C " Yes
" 1632 Volatility (Lab.) I " No
163-3 Volaiility (Field) - No
DISSIPATION STUDIES - FIELD:
164-1 Soil - ' AcC No .
164-2 Aquatic (Sediment) N/A N/A /
1643 Foresty N/A . Na
1644 Combination and Tank Mixes N/A N/A
i64-5 Soil, Long Term: A. No
ACCUMULATION STUDIES: \
165-1 Rotational Crops (Confined) NA - NA- -
1652 Rotational Crops (Field). N/A NIA
. 165-3 Trrigated Crops . ‘ N/A " N/A
1654 In Fish. AC No |
165-5 Aquatic-Non-Target Organisins NA . NA
- GROUNDWATER MbNiTokxNG:_ , - '
1661 Small Prospective " No . .
166-2 Small Retrospective "'No
166-3 Large Retrospective A No -
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00134327

00134327

42528001, 42528002,
42528003, 42528004

M

N

No?

© . Waived®
) .Waived’

Yes'®
N/A
NIA
N/A
Nol; ’

aaitds.




Data requirement Use Pattern! Does EPA have data to Bibliographic Citation Must additional

satisfy this requirement? databe submittedunder -
- FIFRA Sec.3(c)2)(8)?
167-1 Field Runoff A No ' No"
167-2 Surface Water Monitoring A No . No'®
SPRAY DRIFT:
201-1 Droplet Size Spectrum A, C No Reserved'
202-1 Drift Field Evaluation AcC No ' Reserved"s
Footnotes:
I. Use Patterns N/A = Not Applicable; A = Terrestrial Food Crop, C = Terrestrial Non-Food. ;
2. Alachlor is relatively stable in sterile pH 3, 6, and 9 buffer solutions, natural lake water, and deionized water. - -
3. EFGWB is requiring no additional data on the Photolysis ih Water for alachlor because the absorption spectrum of the chémical has no-bands

in the 290-800 nm region. One study (MRID# 0_0023012) is availible. The study supports the conclusion that photolysis-in water is not an
important route of degradation for alachlor. ’ : oar L s i

4; EFGWB is not requiring any additional information to support the aam fequirement, based on supplemental information (MRID# 00134327)
and the absence of absorption bands in the absorption spectrum of alachlor in water. " . . T : :
5. - Waived, based on the observed characteristics of alachlor (vapor pressure 2.2x10*.mm Hg @ 24°C; low levels of [“C].volatiles in the aerobic = -

soil metabolism study with <1.15% of the applied after 175 days incubation, no Photolysis in Water), which suggest that Photolysis in Air
L isnota_nimportantrouteofdissipationofalachlor., L : [ Lo s T )

6. Alachlor degraded with estimated half-lives of 2-3'weeks in silt, loamy sand, and silt loam soils. [“C] volatiles were <1.15% of.the applied
after 175 days. Four degradates were detected;: DM-oxanilic acid, alachlor oxanilic acid, alachlor sulfonic acid or ESA, and 2',6"-diethyl-2-
hydmxyéN-methoxymemylacetanilide., In dn available supplemental study, the-degradate alachlor sulfinylacetic acid was also detected.

7. The data requirement does not apply to this chemical; therefore, nio additional data are required. g . ’ L

8. The unaged portion of this study is acceptable and partially satisfies the Mobility data requirement. The aged portion provides only
supplemental data. EFGWB will not require additional data for the following degradates of alachlor: 2’,6’-diethyloxanilic acid, 2’,6’-diethyl-
N-methoxymethyloxanilic acid, 2’ ,6’-diethyl-N-methoxymethyl-2-sulfoacetanilide, and 2°,6’-diethyl-2-hydroxy-N:-methoxymethylacetanilide.
A Batch Equilibrium study is required for alachlor ethane sulfonic acid. Alachlor was very mobile in silt, sand, ‘and loamy sand soils (40.9-
96.9% of the applied radioactivity in the leachates), and mobile in a siit loam soil (0.5-0.6% of the applied radioactivity in the leachates).

9. Waived, based on the observed characteristics of alachlor (vapor pressure 2.2x10° mm Hg @ 24°C; low levels of {!C] volatiles in the aerobic )
soil metabolism study with <1.15% of the applied after 175 days incubation), which suggest that volatilization is not a significant route of
dissipation of alachlor., . N

10. Alachlor dissipated with an observed half-life of =11 days from a plot planted to corn immediately after treatment in Chico, California.

: Alachlor was detected as déep as 36- to 48-inch soil depth. - Four degradates identified are: alachlor oxanilic acid, alachlor sulfinylacetic acid,
alachlor sulfonic acid, and DM-oxanilic acid. An additional study is currently under review. o ‘

1L - Study is not required, based on the short half-lives observed in the Aerobic Soil Metabolism and the Terrestrial Field Dissipation studies.
- 12, Confined and- Field Rotational Crops data requirements have been tfansferred to RCB/HED. ‘ _
13. - Waived, based on the properties of the chemical. Alachlor has a rélatively high water solubility (240 ppm), and a relatively low octanol/water

partition coefficient (K, = 434, one study reports as low as 35). Chemicals with these physico/chemical properties are not expected to
bioaccumulate in fish. ) ' : . .-

14, The Registrant should identify mitigation measures to manage the use of alachlor in such a way that ground-water- resources will not be
contaminated as a result of normal uses. - i Co T ’ e .
15. EFGWB is not currenfly recommending that any monitoring of raw surface waters for alachlor to:support aquatic non-tirget organism risk

assessments be required as a-condition for reregistration. Alachlor ir currently regulated under the Safe Drinking
water supply systems are required to sample and analyze for alachlor under the- SDWA, .EFGWB is.fiot curten
. monitoring of surface water source drinking water for alachlor beé:Féqiifedas a condition fof s

i6. . Studies are being held in Reserve, pending the evaluation of the wo,

thie registrant of alachlor, is a member.




APPENDIX
ALACHLOR AND ITS DEGRADATES
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'”2~Ch1oro—2’,6fdeethyiFN}mefhdxymethylaéeténi}ide
o | (Alachlor) . o .

)

|l. | ‘ :
L

HO

2' .6’ -Diethyloxanilic acid
- (DM-Oxanilic acid)
. (Compound. III)




oo

Ha"‘\ /CH?\/\ O N e

(N MethoxymethyI N (2 6 dlethyIphenyI) 2 am1no 2 oxoethyI)— .
- sulfinylacetic acid : T
(Alachlor squ1nyIacet1c ac1d)

' (Compound VIII)

HC\/" h/C\c/

2 6 D1ethy1 N- methoxymethonxan111c ac1d
' (Alachlor oxanilic acid)
(Compound X)
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2" .6"-Diethyl-N-methoxymethyl-2-sulfoacetanilide - . .
i (Alachlor sulfonic acid) .
-~ (Compeund XI)- =
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Post-App. Alachlor,ESA Concns. (ug/L)
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T
Data from Goolsby, Coup, and Markovchick (1991)
Mississippi River Basin (8 sites)

Biweekly samples May-Aug., Weekly samples Apr., Sept.-Dec. 1

Alachlor Alachlor Alachlor
Peak Arith. Annual
Concn. Mean TWMC
Site ) - (ug/L) (ug/L) (ug/L)
White R. Hazelton IN 3.2 0.3 0.22
Ohio R. Grain Chain IL 0.4 0.08 0.07
Miss. R. nr Clinton {A 0.85 0.16 0.1
llinois R Valley City IL 3 . 0.4 - 022 A
_ Platte R. Louisville NE 36 o048 022 .o
Missouri R. Hermann M | -0.82 . 0.19 042 . o S
Miss. R. nr Thebes IL 0.86 - 0:27 0.23 . ' R = T
“Miss.R.B.RougelA | 046 = 012 009 oo “
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Data from Keck (1991)
Missouri River Basin (7 locations)
Daily samples May-July 1990

_Chesterfield, MO

012

| Alachlor Alachlor
Mean Peak
Location (ug/L) (ug/L)
Sioux City, IA ‘. 0.03 1.64
Omaha, NE 007 - 1.21
St. Joseph, MO 0.29 2.94
- Kansas City, MO 047  14.91
Lexington, MO 02 226
Boonville, MO 1021 - -1.49.

. _»1“.'22 o
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Alachlor May-July TWMCs (ug/L)
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Data from Méyer and Cross (1990)

lllinois Surface Waters (30 sites)

4-7 Samples collected per year at each site from 1986-1988

. 8688
1986 1987 1988 1986 1987 1988 | Alachior - " 86-88
) Alachlor  Alachlor  Alachlor | Alachior Alachlor Alachlor Arith, Alachlor
A Peak Peak  Peak | TWMC TWMC ~ TWMC | Mean  TWMC
Location 1 owon)  wem wem ] wen) gy wgm) | ol (g
Lusk Creek 0.02 0.02. 0.02 002~ — 002 . 002 | 002" 002
Middile F. Saline R. 130 ~ ®850: . o011 |.020 o8 004 | 060 087 -
Embarass River 097 054 . 013 | o018 f;:ew-, 006 | .016 : - 014
Salt F. Vermiliion R. 120 - 210° : 046 -|. 019 - 029 - o007 | o024 018
Little Wabash River 160 140 - - 0.08 025 - 036 - = 004 | 031 022
linois R, (Harbour) | ,1.30"""‘f‘l:024""“'- 210 | o025 009 ' 028 | 034 - 021
Maucopm Creek. 2.30 : :0 91 | 0.04 ‘031 mn.-AO 13-, 0.03 - 0.19.. 0.6 - |
LamoineR. (Ripley) | 820 140 009 | 051 018 005 | 030 - 24
“LamoineR. (Colmar) | o075 036 011 | o016 007 005 |. 012 009 .-
_Spoon R. (Wyorning) 037 007 008 '0.06  0.03 003 | 004 0.04
Spoon R. (sévme) 0.24 0.22 0.07 0.06 005  .0.03 0.06 0.05
Macklnaw River 0.30 3.50 0.08 007 0438 - 003 0.24 0.18
. .Big Bureau Creek 0.85. 0145 10.39 011 o011 007 | 013 0.10
' Vermillion River 530 '1.40 072 | o0s3 0.19 011 | o052 1 0.28
SangamonR. (Oakfory | 008 - 048  0.04 0.04 0.18..  0.03 0.06 0.09
- Sangamon R. (Montic) | 0.90 0.12 010 | o1 0.03 0.04 0.09 0.06
‘Salt Creek 057 014 250 | 010 0.04 0.30 0.20 0.15
Kankakee River - - 1.30 2.20 0.40 020 032 - 010 0.26 0.20
Des Plaines River ] 1.00 0.06 0.02 0.13 0.04 0.02 0.08 0.06
 Bay Creek ' 0.44 2.00 1800 | 0.11 ' 0.31 2.00 1.25 0.81
" Bear Creek - 270 047 1:80 039 009 - 025 | 034 0.25
Henderson Creek_“ | 120 o004’ o032 | o016, 002 005 | o010 008
vards River - 560 037 005 | c065 009 002 | . 035 f 055
160 - 560 004 : | 016 61 © 002 | 042 % 026 7
o 046 - 053 002 | 006 ‘oo7 00z | 007 = -.005
Blg Muddy Rwer? 0.32 012 0.04 0.06 . 0.04 002 | 004 004
"Kaskaskia River 0.57 007 - 009 011. 003 003 007 . 005"
Silver Creek 3.50 3.60. 1.40° _0.46 0.76 0.15. 069 , 046
- —Green River. 0.22 0.60 1.60 0.10 0.11 023 | o0.18 0.4
" Elkhorn Creek 021 016 041" | o004 0.05 0.07 007 005
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Data from Smith etal (1987)
30 Finished water supplies in areas of alachlor use (primarily corn belt)

Most of the samples were collected-weekly from April through August or September 1986

Alachlor Alachlor
Alachlor  Arith. Annual
Peak Mean - TWMC
System Source (ug/L) (ug/L) (ug/L)
Appleton, Wi Lake Winnebago 0.2 0.2 02
Bowling Green, O |Maumee River 5.21 1.25 0.66
Caledonia, OH  |Olentangy River | 948 ° 141 073 h
Carlinville, I |Lake Carlinville D s 02 102
Columbus, OH  |Scioto River 457 ¥ ose
Creston, 1A 12 Mile Reservoir | 0. o .02 : I R
Crewe, VA |CrystalLake s o2
~ Dearborn, M *|Unspecified Lake ; 035 _“' i0.26 o S
* Delta, OH Bad Creek |02 02 - 02 .
Eskridge, KS Lake Wabaunese | 0.2 02 02
FortWayne, IN |t Joseph River' | 508 . 125" -, .06
- Hettick, IL . Lake,Treesén . 02 02 g ) ; 0.2 '
lowaCity, IA- ©  |lowaRiver ~ - |'507 © 106 = 056
Jacksonwville, IL ~ {Mauviasterre R. . 6.12 1.99- 1.07
- Jaratt, VA Nottaway River | 0.2 0z 02
Jefferson Co., KS |Perry Lake 020 021 02
" Macomb, IL - Spring Lake 1.42 036 0.27
"Maysville, OH - |Frasier's Quarry 02 02 02 .
Olathe, KS New Olathe Lake | 0.51 025 . 022
Ottawa, KS Maraisdes Cygnes| - 0.2 0.2 .02
Plattsburg, MO - |Unspecified Lake | = 0.2 02 02
Pomona Lake, KS |[Pomonalake . | 045 . 026
Sabetha, KS'  |Sabetha Lake 081 04
Shelbiﬁa, MO Shelbina Lake 0.3 0.21. o
Shipman, IL° | Shipman H.[Res. 743 091
Swanton, OH ~ |Swan Creek 033 /' 0.21 N
Univ.ofIA . . |lowaRiver - | 520 116 -
Waterville, OH  [MaumeeRiver | 525 1.08° 06
 Westerville, OH  |Alum Creek | 125 026 023
White House, TN |Old Hickory Lake | - 0.2 “02 02
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Data from Lauer etal (1986)

30 Water supplies maostly in areas of low to high alachlor use

Most of the samples coliected weekly April 1985-Jan. or Feb. 1986

Raw Finished
\ Raw Alachlor ' Raw Finished | Alachior | Finished
Alachlor Arith. Alachor Alachior Arith. Alachor
' . Peak Mean TWMC(1) Peak Mean TWMC('1) ~
System Source Population| (ug/L) gy | o) | (wan) (ug/L) (gl)
Bethany, MO Old L../New L. 36090 - 0.2 . 0.2 0.2 _ .02 0.2 . .02
Blanchester, OH Whiteacre Run/ | = 8750 | 1.26 0.36 0.33: ERE 0.34 0.31
" Breese, IL |Shoai Creek | 4095 |- a57 | o051 | 0wz |- 445 | 049 | -T045. -
Charleston, IL |Embarrass River | ‘18162 |: 02! .- 02 02 02’ 02 | 02
Clarinda, 1A~ |NodawayRiver | 5458 | 02 0.2 02. . 02" | 02 02
‘Columbus, OH Scioto River 250,000 | 107 174- | 183 | 12 | 168 [ . 148
Davenport, IA  |MississippiR. | 133264 | 072 0.22 02t | o035 | o2 | o0z
~ Decatur, IL Decatur Lake 91018 | 028 | 02 |02 | os ] o211 02l
Greenville, NG - | Tar River - 37,000 | 026 02 02 | o028 | 02 | o2
Kankakee, IL Kankakee River | 56,232 | 085 |, 0.26 025 | o079 | o5 | o024
Lexington, MO -~ |Missouri River 5356 0.84 0.25 0.26 0.59 0.22 022
Marion, IL Crab Orchard 14,016 02 02 | o2 0.2 - 02 02
L Lake o |- : S g -
Michigan City, IN  |Lake Michigan 36,250 02 0.2 02 | 02 0.2 0.2
Monroe, MI Lake Erie 23,531 02 02 | 02 . 0.2 02 | o2
_Mt. Vernon, IN Ohio River 7610 1.46 0.26 10.25 1.21 0.24 0.24~
Muncie, IN = White River 80,000, 2,54 0.44 0.41 2.86 0.43 04
Piqua, OH Miami River 21,500 1 0.25 0.24 0.63 0.22 0.22
Quingy, IL Mississippi R. 48,000 | 054 0.22 0.22 0.64 0.24 023 -
Richmond, IN Whitewater River 41,260 3.49 0.82 0.7 3.55 0.83 0.72
Roanoke Rapids, NC | Roanoke River 48,000 02 0.2 .0.2 0.2 0.2, ..
Toledo, OH Lake Erie 388,000 |- 0.2 0.2 02 | o2 - 02
* Univ. of lowa - lowa River 8560 |. 1.71 03 028 | 1.83 - 029 -
‘Wyaconda, MO"  _|Wyaconda River 356 | o029 | oot | obe2t] 02 C02L
Ypsifanti,MI - |HuronRiver | 24081 |- 02| o027 | 02
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- of the system. However,,lts.re31stance to=zabioti

';_alachlor anq_

Surface'Water Asgegsment of Alachlor (May 28, 1996):

Alachlor can contaminate surface water at application via spray
drift. Substantial fractions of applied alachlor could be available
for runoff for several weeks post-application (aerobic soil
metabolism half-life of 2-3 weeks; terrestrial field dissipation
half-life of 11, 15, and 18 days). The relatively low soil/water
partitioning of alachlor (SCS/ARS database K, of 170; K; values of
3.74, 2.88, and 0.88) indicates that most of alachlor runoff will
occur via dlssolutlon in runoff ‘water (as opposed to adsorption to

erodlng SOll)

The pers1stence of alachlor “in surface waters -with hlgh
mlcroblologlcal activities - "should._.be ~somewhat limited by its

susceptibility toIblodegradatibﬁleﬁJmaters;w1tf.short_hydrologlcal o

residence times, its persistence will -akso b

imited:by flow -out

direct aqueous photolysis:ccoupled: w1thz_1ts_ cmp;volablllzaclon
it more persistent in waters with low microbiological” act1v1tles
and long. hydrologlcal -residence times. The relatively low
soil/water. partitioning of ‘alachlor. indicates" that it -will readily.

hydrolysis: and:é L

~ potential (Henry’s Law-constant-=: 3.2 X.10% atnﬂnt/mol‘ﬁshould makesl~~n

partition into the water column and that at equilibrium, alachlori,““" 

concentrations dlssolved in sediment pore water will be-comparable
to or only: sllghtly lower than .concentrations  on: suspended and
bottom sediment . Concentrations ‘dissolved in the water column will ~

be soméwhat 1ess than concentratlons dlssolved in- sedlment pore
water. :

The major degradates of alachlor in- the aeroblc so0il metabolism
study were DM-oxanilic acid, alachlor oxanilic acid, and alachlor

.sulfonic acid (ESA). The available data are 1nadequate to fukly
assess the mobility and persistence of. those degradates. However,

the results of terrestrial field dissipation studies indicate they
are more persistent than -alachlor and their anionic properties
indicate they are probably more mobile. ESA has frequently been

detected in midwestern reservoirs and streams at concentrations

much greater than-alachlor. That indicates that it is mobile and

probably much more per81stent than alachlor in surface water. High .

concentratlons of ESA in flowing water even 1n early Sprlng before

The najor degradates may ‘be available for runoff longer than

LThe octanol/water partltlon coeff1c1ent of alachlor and the

mobility of alachlor and its major degradates suggests that their
bloaccumulatlon potentlal 1s low.

w1ll probably runoff prlmarllywby dissolution in =
. on;;nto the Waterjqu




Acetochlor Registration Partnership 1995 Data on Alachlor
The most recent and extensive data on alachlor in surface water was -

" supplied to OPP by the Acetochlor Registration Partnership. It has
been analyzed and summarized in detail by R. David Jones in a May
24, 1996 memo from him to EEB. Samples were collected at 175 sites
in the ,fo_llowing 12 states: DE, IL, IN, IA, KS, MD, MN, MO, NE, OH,
PA, and WI. Samples were collected once every two weeks from April
through September 1995. Two additional samples were collected at
each site, one in the Fall and the other in the Winter. Unflltered
samples were analyzed for total alachlor

Cumulatlve exceedence curves for peak, annual maximum 96-day time
weighted mean, and = annual - time welghted . mean alachlor. - - .-
concentrations over the 175 s1tes are. prov1ded in Figures 1, 2, and . .~.. ..
3 (from the Jones memo)r—respectlvely “The maximum peak, aﬁnualr
maximum . 96- day, and annual. .time. welghted mean acetochlor :
‘concentrations ‘were 4, E é__and 023 ug/Lv respectlvelystheJBOth,rstlm«%
‘percentile (upper . 10th percentile,. 51te).peak annual- maximun 96+ -
~day, and annual time weighted -mean.acetochlor; concentrations.. were.
approx1mately 0. 37 - 0. 15 ,and 0.08 ug/L respectlvely T

USGSs 1989' 19 4, and 1995 Mldwestern StreantReconnals ance Studles o
Since the data submltted.by the Acetochlor'Reglstratlon Partnershlp R
was_for samples collected at set intervals once every two weeks, it o
is probable that the data- are generally substantially lower- than

" peak -alachlor concentrations -associated with- post-application -
runoff events. Such peak alachlor concentrations are probably more
closely represented by post-application data collected by the USGS

in reconnaissance studies conducted.on.numerous*mldwestern.streams.

The USGS (Goolsby/Thurman. 1991; Goolsby 1995; . Goolsby 1996)
conducted reconnaissance surveys of numerous mldwestern streams in

1989, 1994, and 1995 to determine post- application, and in some -
cases pre- appllcatlon.and Fall concentrations of various herbicides
including alachlor. Pre- appllcatlon gsamples collected in 1989 and

1994 and Fall samples collected in 1989 had alachlor concentrations

much less than 1 ug/L and generally ‘below the detection 11m1t of
0.05 ug/L .

Cumulatlve frequency curves for ' post- application alachlor
concentrations are given for 129 streams in 1989 and 50 of those
streams in 1994 and 1995 in Figures 4, 5, and 6, respectlvely._ : L
Since post application samples were generally collected durlng the -~ -
first major runoff event after application, the conecentrations-in - = - -
‘those . samples. 'should generally approx1mately representg peak ® .
‘alachlor concentratlons. The. maximum® post‘appllcatlon chl
1concentratlons for 1989, 1994, and 1995 were 51.3, 10.1, and 19
ug/L, respectively.The 90th percentlle (upper: 10th percent:.le)
post- appllcatlon alachlor concentrations for 1989, 1994, and 1995 - -
were 12, 6.5, and 2.0 ug/L, respectlvely. The substantlally lower-- -~ -
concentratlons in 1994/1995 than in 1989 may reflect reported
decreases 1n alachlor use. ' :

In 1989, a pre appllcatlon sample, a post- appllcatlon sample, and
a Fall sample were collected from 48 of the 81tes.,A cumulatlve

~




frequency curve for annual time welghted mean concentrations.
(TWMCs) based on 3 samples from each site is given in Figure 7. The
maximum and 90th percentile (upper 10th percentile) annual TWMCs
were 11.6 and 3.4 ug/L, respectively. Annual TWMCs based on 4
quarterly samples (as specified to determine compliance with the

Safe Drinking Water Act) probably would have been somewhat lower
but not more than 25% lower.

In 1994 and 1995, samples were analyzed for ESA as well as
alachlor. Consequently, ESA is also included on the post-
application cumulative frequency curves for- alachlor for 1994
(Figure 5) and 1995 (Figure 6). As can be seen, -ESA concentrations- —-- - -
are much higher than alachlor. ‘That- also appears to be true dn- = — -

early Sp even before alachlor'appllcatlon as cancbe:geen-from
Figure § STE N S

than alachlor even in samples collected 1n‘the early a8 prlor
to alachlor application, EFGWB. strongly recommends: that both HED -~
- and EEB accurately determine: the: tox1c1ty of -ESAso* ‘that- a risk-
k\\:ssessment can be performed for-dt.. - ST FRrepimal Bepmeos pevo

USGS 1993-1

The USGS (Coupe etal 1995) sampled 8 locatlons on: rlvers w1th1n the
Mississippi Basin from April 1991 -through March-September 1992 :
, (dependlng on location) and analyzed the samples for numerous
‘insecticides and herbicides including alachlor. Samples were
collected twice per week ‘from May 6 to July 15 1991, once per every
two weeks from November 1991 to February 1992, ‘and once per week at
other times. The samples were filtered (0. 7 u) and analyzed for
~dissolved alachlor. Alachlor 1991 peaks .and 1991 annual time
- weighted rgpan concentrations are listed in Table 1 and are plotted
as cumulative frequency curves in Figures 9 and 10. The maximum
peak and 1991 annual time welghted mean concentrations over the 8

-8ites were 3.6 ug/L and 0.43 ug/L respectlvely (both in the Platte
-Rlver at Louisville NE)

Concentratlon versus time plots for the three sites with the
highest 1991 alachlor concentrations are provided in Figures 11,
12, and-13. The shapes of the plots are s1m11ar to those commonly

B '»,,_,Sprlng rap:.dly increase to several ppb du‘ i
o ~ runoff events in May and June, then rapld:d
#° - levels by mid-late summer. The White River at Hazelton:. o
~ . the only one of those three sites at which sampling was performed B
far enough.into 1992 to give a second set of alachlor peaks (1992)
in addition to the 1991 set. It can be seen from Flgure 11 that

alachlor concentratlons 1n 1992 were lower than 1n 1991 at that
s1te. : -




USGS 1992 Midwestern Reservoir Reconnaissance Study

The USGS (Goolsby etal 1993) sampled each of 176 midwestern
reservoirs four times during 1992 and analyzed them for various
herbicide degradates and herbicides including alachlor and ESA.
Alachlor was detected above a detection limit of 0.05 ug/L in 36%,
48%, 26% and 16% of the samplés collected in late April to mid-May,
late June to early July, late August to early September and late
October to early November, respectively. ESA was detected more
frequently (72, 79, 77, and 64%) and at higher concentrations than
alachlor. A box plot show1ng the distributions of alachlor and ESA
over the 76 reservoirs is given in Figure 14 which is a copy-of =
Figure 4 in the Goolsby etal 1993 article:-The highest-alachlor and -- - - -
ESA concentrations were for:- samples collecteduan-June or«Julyaof e
1992. The-maximum and 95thgpercenti1e akaohior' 1Eor  wai=y
June-July over the 76 reservoinrsg:
ug/L. The maximum and. 95th.peA tiieiESA‘oohcen'~aé'
g/ AMfer June-July
concentration -appear to decrease ‘more¢ ‘substantialkil:

y,‘then *ESAff
concentrations. We are currently -attempting: to obtaln the raw data
necessary to perform further analyses.},i>:, : x ST “

The Missouri River . Publa.c Water Supplles Assoc1at10n (MRPWSA) .
sampled- the raw water of 8 surface water supplies within the
Missouri River Basin. Samples were collected da11y May-July 1990.

- The peak-and mean concentrations are listed in Table 2 and- are
'plotted as cumulative fregquency curves in Figures 15 and 16. The
‘maximum peak and May-July mean- concentrations were 14.9 and 0.47.
~ug/L, respectively (both at Kansas City MO). However, the second
‘highest peak and May-July mean concentrations were 2.9 and 0.29
ug/L, respectively. The annual mean- .concentrations should be
greater than 25% of. the May- July means. ‘ '

State of Tllinoig 1986-1988 StudXop

The State of Illinois (Moyer and Cross 1990) collected 4-7 samples

per year from each of 30 flowing surface water sites during 1986-

1988 and analyzed the unfiltered samples for numerous pesticides
including .alachlor. The ‘peak. concentration for each year, the

annual TWMC for each.year, and.the 3 year 1986-1988 TWMC are listed ‘
‘for each of the 30 sites in Table 3. Cumulative exceedence curves -
for the- peak concentratlg TWMCs and. the three year TWMCs - - -
are given in F1gures 17 9, respectlvely.fThe max1mum?;ﬁ"‘jf;
alachlor peaks over the 3 ‘sites. were 5.6, 8.5, and: 18 ug/L for -
1986, '1987, ‘and 1988, respectlvely. ‘The maximum a;aghlor annual

TWMCs ‘over the 30 81tes were 0.65, 0.76, and 2.0 ug/L for 1986,

- 1987, and 1988, respectlvely The maxlmnm three year TWMC over the

30 sites was 0. 81 ug/L. , _ ;

- I

The State of Illinois (Taylor 1994) recently summarlzed pest1c1de~
data for surface water samples  collected from 34 stations from
10/1/85 through 2/15/94 “Thlrty of the stations were the same ones.




discussed in the Moyer and Cross 1990 document, but the Taylor
summary represents a update to February 1992. A total of 1278
samples were analyzed for alachlor at a detection limit of 0.05
ug/L. Apparently assuming non-detects were equal to the detection
limit, Illinois reported maximum, 95th percentile, 90th percentile,
and mean total (unfiltered sample) alachlor concentrations over the
34 sites and 9 years of 18 ug/L, 0.90 ug/L, 0.32 ug/L, and 0.065

ug/L, respectively.
/ﬁinsanto 1986 Finished Surface Water Supply Study:

In 1986, Monsanto sampled 30 finished surface water supply systems
approximately weekly from April:through August or September (Smith - ,
etal, 1987) and analyzed the samples for 5.herbicides including ' .
principally alachlor. The .. community water:isystems -=sampled = "
represented 4 combinations of:kasso:(alachlor)zuserandiaverage soil~ = -
susceptibility  to runoff. -thigh~mse/high ~runoffy- ‘Low~ use/high .-
.runoff, high use/low runoff, 1low wuse/low runoff). The ,
susceptibility to runoff. was-estimated-firom the weighted averagéof, -+
‘hydrological classifications(A,: B, C, D)-:iof. soils: within the -
drainage area. Of the 30.community water systems-sampled;: 13, 2, -

and 15 were classified as using sources -which-drain ‘areas with -
'high, intermediate, and low susceptibility to-runoff, respectively. -

- The total (unfiltered samples) alachlor peak and 1986 annual TWMCs
for the 30 systems (along with population served) are listed in
-Table 4 and are plotted as cumulative exceedence curves in Figures
20 and 21. The maximum and 90th percentile (upper 10th percentile)
peak - alachlor concentrations over the 30 systems were 9.5 and
approximately 6.0. ug/L, .respectively. . The’ maximum and 90th
percentile (upper 10th percentile) alachlor annual TWMCsS over the
30 systems were 1.1 and approximately 0.73 ug/L, respectively.

Monsanto 1985 Finished Surface Water Supply Study:

In 1985, Monsanto had sampled 30 finished surface water supply
systems different from the ones sampled in 1986. They also sampled
raw water. Samples were collected approximately weekly from April
1995 through August or September 1995 (Lauer etal, 1986) and
analyzed only for alachlor. The community water systems sampled
represented areas of high, medium and low alachlor use. '

' The total (unfiltered samples) alachlor peak and 1985 annual TWMCS

~ for the 30 systems . (along with population served) are: listed in

.--Table 5 and are'plotted as cumulative exceeédence curves in Figures
22 and 23, The maximum and 90th‘percentile (upper 10th percentile): "~ ~

.. peak alachlor concentrations in-finished water over the 30 systems =~

' were 12 and approximately 4.2 ug/L, respectively. The maximum and

90th percentile (upper 10th percentile) alachlor annual TWMCs. over

the 30 systems were 1.5 and approximately 0.62 ug/L, respectively.

Due to- the low .soil/water partitioning of alachlor, the primary
treatment processes employed by most surface water supply systems
are not expected to be effective in removing it. Figures 22 and 23




Sokten

support that by showing that the alachlor concentrations in raw
water were comparable to those in finished water.

USGS 1984-1985 Study on the Cedar River Basin IA

The USGS (Squillace and Engberg 1988) collected samples at 6
locations within the Cedar River Basin (5 along the Cedar River and
one along the Shell Rock River. Samples were collected
approximately monthly from May 1984 through September 1985 at the

Floyd and Cedar Falls sampling locations, and.frtmlmay 1984 through
November 1985 at the other 4 locatlons.

Two sets of samples were. collected One set was’ centrlfuged for the~ e
determination of’ the'dlssolved»concentratlons of herbrc1des. "Total
recoverable" - herbicide ‘éoncentrations ” cons‘stlng ef both
extractable adsorbed and dlssolved herb1c1des Ner T1¢ ) v
‘the sample set., not centrlfug”' L e we Tr

) Dlssolved. alachlor' peak doncentrations ~atd “ ahnual  TWMCs
‘plotted as cumulative frequency curves over the 12 site-years (6
sites each over 2 yéars)- in Figures 24 and .25. Two year TWMCs are.
, plotted over the 6 sites in Figure  26. The max1mum peak and ‘annual”
. TWMC concentrations over the 12 site- -years were 23° and: 3.3 ug/L;-
'respectlvely. ‘The next hlghest peak.and arinual TWMCs' were 21 and

1.9 ug/L,; respectlvely. The maxlmum two year TWMC over the 6 81tes
was 1.7 ug/L. SR . :

-‘Baker 1982 1985 Study on Oth Trlbutarles to Lake Erle -

Baker collected samples ‘at various times 1nc1ud1ng several times
per week from mid-April to mid-August from 8 Ohio tributaries to-
Lake Erie during 1982-1985 and analyzed them for many pesticides

- including alachlor. Alachlor  Peak and’ 4/15 8/15 TWMCs -
.concentrations were reported. They are listed in Table 6 and

" plotted as cumulative exceedence curves over 30 site-years (8 sites

- over 3 years plus six of the sites over another year) in Figure 27
‘and over.24 site-years (8 sites over 3 years) in Figure 28.

“The maximum and- 90th percentile (upper 10th percentile) peak
alachlor concentrations over the 30 site-years are. 76 and 32 ug/L,

respectively. The maximum and 90th percentlle‘~(upper 10th
percentile) 4/15-8/15 TWMCs over the 24 site-years are 3.3 and 2.7
ug/L, respectively. Annual TWMCs should be greater than 33% of- th,
54/15 8/15 TWMCS. - . G : RS

":Poss1ble Concerns Over Alachlor and ESA 1n Surfacyywater-fiiﬂ;

According - to 'EEB, the potential rlsks to ‘fish and aguatic 7 F
invertebrates posed.by alachlor in surface water are low..Potential

risks to- ‘aquatic plants posed by alachlor are. currently being
assessed by EEB. The . potential risks of ESA to fish, aquatic 7 .
1nvertebrates and aquatlc plants has not been well characterlzed< I




'~ results of the monitoring prog

In analyzing surface water concentration data, the EFED considers

the frequency that annual averages exceed the drinking water MCL

(for alachlor, 2 ug/l), and the frequency that peak concentrations
exceed the MCL by a factor of 4 or more: Compliance with the Safe
Drinking Water Act is based on comparison of the MCL to an
arithmetic average of four quarterly measurements. Consideration

of 4 times the MCL (4MCL) is of interest because if one or more of

four measurements exceeds 4MCL, then the average of the
measurements exceeds the MCL.

" Most of our original concern over alachlor in drinking water was
due to individual alachlor measurements frequently exceeding 4MCL.
The frequency of exceedences of 4MCL was greatest in the 1989 USGS
reconnaissance study in which samples were collected during major
runoff events following application, and in the study by Baker
(1988), in which samples were apparently collected at least 3 times

a week and not time composited. They were less: frequent-in the 1992 ‘-

‘and 1995 USGS reconnaissance studies (which were also designed to

captﬁre‘peak'concentrations}:possibly due t6 decredses in.alachLOr'yrr

With the exception of 2 site-years in the

"of 2 ug/L:-This’includes_the'198551986;MOnsantGgggudies—Of drinking
water supplies and ‘the recent 1995 Acetochlor - Registration
Partnership study of 175 sites over 12 states. In that study, the

maximum annual TWMC was only 0.26 ug/L. Although the study used set .’

sampling . intervals that may often miss. peak .concentrations

associated with runoff events, the once every two weeks sampling

from April through September and the Fall and Winter samples (a
total of 14/site) is much more than the 4 quarterly samples.
required under the SDWA. Again, the relatively 1low. alachlor
‘concentrations compared to some earlier ~studies may reflect
substantial decreases in alachlor use. - S ' :
Alachlor is currently regulated under the Safe Drinking Water Act
(SDWA) . Water supply systems will be considered out of compliance
- with respect to alachlor if annual average alachlor concentrations
- exceed the MCL of 2 ug/L. Since water supply systems are required

to sample and analyze for alachlor under the-SWDA, EFED is not =
- currently recommending that any monitoring of surface water source .
drinking water for - alachlor be required -&s onditiocn = for

reregistration. However, EFED. recommends  the

concentration of alachlor ‘exceeds -the MCL a

water source supply sYStems;ftheﬁfoiloﬁiﬁg{l

If any community water supply system (that derives its waEér

primarily from surface water) has ‘an annual time weighted mean .
concentration of alachlor exceeding the MCL of 2 ug/L, thén either:

(1) The registrant will adsorb 100% of treatment and monitoring

'costs required to restore the system to compliance (if alachlor is’

984-1984; USGS study-of -
the Cedar River Basin and- one Site-year in the’'1986-1988 Illinois- -~
EPA study, none of the annual TWMCs for alachlor exceeded the MCL =

5
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adjacent surface waters with vegetated filter strips, and areas
over-laying tile drainage systems that drain to surface water.

{00




MEMORANDUM

FROM: James K. Wolf, Soil Physicist é}b< LJG}gr 6/57@Q,

Ground Water Technology Section

THRU: . Elizabeth Behl, Sectlon Head : l
Ground Water Technology Section
Env1ronmental Fate and Ground Water Branch

"TO: José Luis Meléndez, Chemist :
. - Environmental Chemistry Review Section #2.
Environmental Fate and‘Ground Water Branch

RE:- 'Addltlonal comments for ALachlcr RED -—Ground Water

INTRODUCTION. B peaﬂrﬁtf

The following memo 1s to update prev1ou5‘documentS“(2) completed
"by the Environmental Fate ‘and:Ground: Water  Branchy Ground“Water\
Technology Section’s, Kevin J. Costello as part of ‘the RED -

process for alachlor: .- This: memo—-also:-conside¥s the: Sect10ns»*r>~
response to the reglstrantwrebuttal to the “draft" RED chapter.ff

"CONCLUSIGNS' e ,' A PR

\Ground—water monltorlng data collected 51nce 1991, by the USGS
and the Acetochlor Registration Partnershlp (ARP) have found '
alachlor parent in two to eight percent of ground-water wells

- sampled. - Less than 1.5 percent (0.03 to 1.1%) of thése wells.

.were found to have alachlor residues above the MCL of 2.0 Mg/L.
These recent monitoring data are in agreement with earlier =
studies (e.g., those reported in Pesticides in Ground Water Data
‘Base, - Hohelsel et al., 1992). The maximum and minimum alachlor
concentratlons were 15.89 ‘ug/L and 0.05 ©rg/L, respectlvely.

,Monltorlng data collected by the USGS (Kolpln and Goolsby, 1995,
Kolpin et al., 1995; Kolpin et al., 1996) also indicates that in
addition to alachlory more than 40 percent of the wells sampled-

~in mldcontlnental US were contaminated with alachlor-ESA

‘degradate and/or 16 percent were contamlnated with the alachlor

2, 6—d1ethylana11ne degradate. There ‘is no ground water
d“fmonltorlng data on the other two major degradates (alachlor

’ . oxanilic acid and sulfinylacetic.acid). These results correspond
‘With the fate. data, which indicates" that these: alachlor: Lo
“degradates are more moblle and per51stent than- the parent _ S
: ;compound, e . R , , ‘ o ST

;m;These recent studles reflect that current alachlor use ‘may stlll
“result in ground-water concentratlons which exceed the LOCs for
’alachlor parent as detections have occurred which exceed the MCL °
“of 2.0 pug/L. 'Since .a much greater proportion of ground water

wells are 1mpacted by alachlor degradates, if an MCL or cancer

wrg;,ﬁfff;;’ . ,f e | 1
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BACKGROUND'

"network in near-surface’ aqulfers dlstrlbuted
- "states (Kolpin et al., 1995) (Table 1j).

- distributed geographically -and hydrogeologfca 38

~aquifer class (unconsolidated vs bedrock),'and relative ‘de th.

risk level is established for alachlor-ESA at the same level as
alachlor parent, levels-of-concern would much greater than for
the parent compound only. ‘

Similar chemlcals, acetochlor, metolachlor, and propachlor have

also found in ground water. Approximately, the same percentage

of wells have been found to be contaminated by propachlor (1. 2%)

as alachlor (1.8%), although many fewer wells have been analyzed

for propachlor. Although number of wells sampled for metolachlor

and alachlor are similar, there are approximately twice as many

wells with detections of alachlor (1.8%) residues then -
metolachlor (0.96%). Acetochlor, with a maximum of 2.17 ug/L e
was detected in eight wells (4.6%) of 173 in the”reglstrant’ S
ground-water monitoring study. Sl ' :

Detectlons of alachlor degradétes'1n”grou‘dﬂwate ar “1mportant*‘
because ground water may represent an ‘importarit’ means: of i
exposure. Four major degradates have been jdentified ‘for * ° e
alachlor: alachlor DM oxanilic acid, alachlor:sulfinylacetic, . =

E alachlor sulfonic acid (ESA); and alachlor oxanilic acid.  As

noted above, the four degradates ‘are. more persistent than- the"

=parent compound. ~ The Branch previously’ requested batch :
“equilibrium studies on the degradates to assess thelr moblllty.

The - reglstrant has proposed u51ng adsorptlon data from two
propachlor degradates as surrogate data for the alachlor -

- degradates. The Branch has accepted this for two degradates, but

will still require the determlnatlon of the moblllty for the

’alachlor ESA degradate.

CURRENT. AND RECENT GROUND WATER MONITORING DATA

Because Of thelr 31m11ar1ty (both chemlcally and/or use) with
alachlor, monitoring results for alachlor and the herbicides

‘acetochlor, atrazine, metolachlor, and propachlor are presented

and discussed. These monitoring data are summarlzed in Tables 2

and 3. ‘ . . ;“

UsGs Mldccntlnent Ground Water Monltorlng studies: In 1991 the o
USGS sampled 303 wells from a reconnaissance well monltorlng ' ..
across 12 mldwestern '
: 1ls were

At least 25% of the land within a 3.2 km radlus of the well was: . -
in corn or soybean production during the 1990 growing season. bl
one hundred wells were resampled during 1992 by selecting wells" .
using a stratified random: de51gn based upon State and: aqulfer A
class. : : o




i

The USGS found that five of the six most frequently detected
pesticide compounds detected in ground water of 12 midwestern
states were pesticide metabolites (Kolpin et al., 1995). Kolpin
et al. (1996) also demonstrated that as the analytical reportlng
limits are decreased, there is an increase in the differences in
frequencies of detectlons. Alachlor-ESA is reported almost 10

times more frequently than parent alachlor. at the 0.05 ug/L
level.

Alachlor was detected in 6 wells (2%) out of 303 wells in 1991
and 5 wells (5%) out of 100 wells in 1992 in near- surface
aquifers in 12 midwestern states (Kolpin et al., 1995). The
alachlor reporting limits were 0.05 and 0.002 ug/L for 1991. and,~
1992, respectively. The degradate_alachlgr—ESA,was_the most: -
frequently detected compound-detected in :1992::found: in: 33fwellS"‘:
(45%) of 73 wells for whlchathe—degradates vwere:analyzed,'withrra

~ reporting limit of 0.10 ughk ”<n:the~same study zmetclachlor was :
-detected in 12 wells (4%) o 2
out of 100 in 1992, With the same: reportlngwllmlts,as,stated ﬁor“vﬁg i
-alachlor. None of the metolachlorAdetectlons -exceeded - ex1st1ng

drlnklng water standards. el i ,;,;n{iggﬁi@,__,_,,ie Bt e

- Additional samples were collected 1n 1993 (110Awells) and 1994 s
(38 wells) from unconsolidated aqulfers (Kolpin-etal., 1996)
Alachlor was detected in 10 wells (3.3%) out of 303 wells.
Alachlor parent was found in 5.9% of .the 153 wells. for which-
metabolites were analyzed. The maximum alachlor concentration
detected was 4.27 ug/L, with a reportlng limit of 0.05 pug/L. The
alachlor degradate ESA was found in 70 wells (45.3%) of 153 wells:
analyzed for degradates. The maximum concentration of ESA was
8.63 ug/L, with a 0.10 ug/L reportlng limit. A second alachlor
~degradate, 2,6-diethylanaline, was also detected in 15 wells
(16%) of 94 wells analyzed. The maximum concentratlon was 0.02
kg /L with a reporting limit of 0.003 ug/L.

Atrazine degradates delsopropylatra21ne (10% of 303 well; maximum’
concentration of 1.17 pg/L) and deethylatrazine (22.8% of 303
wells; maximum concentration 2.20 ug/L) were also detected.
Metolachlor was also detected at levels above 0. 05 ug/L in 8
wells (2.7%) out of 300 (Goolsby et al., 1995) ‘

Acetochlor State Ground Water Monltorzng Program (ARP-GWMP). AS”

a requirement for the registration of acetochlor, the two. :
acetochlor . reglstrants are conducting:a ground: 'te[;monxtorlng -
program in seven major use states. . Analy'es are parent (no’ .‘fxl:*-
‘degradates)  alachlor, ‘acetochlor, and atrazine dlmethenamld and o
metolachlor (only the first three. were reported). Ground—water ‘
samples are collected monthly from 175 wells located in corn = -
producing areas. The annual. report from the first year of '
monitoring (only for acetochlor, -alachlor, and atrazine) has been
submitted by the registrants which includes a.computer disk with

a number of EXCEL data flles (DP Barcode 9225973) ~The report :

R




covers the a 13-month period, beginning in December 1994 and
ending December 1995. Only parent compounds were reported. The
limits of detection and quantification for all analytes are 0.03
ug/L and 0.05 ug/L, respectively.

The text of the annual report indicates that alachlor was~
detected in 45 samples (2.6%) out of 1720 (27 of which were
~greater than 0.1 ug/L). Acetochlor residues were detected in 25
of 1720 samples (15 of which were greater than 0.1 rg/L) and
atrazine was detected 1n 651 samples (427 were greater than 0. 1
ug/L) out of 1720. ' ‘ ,

The computer dlSk contalned EXCEL flles wlth 13 months (December
1994 to December 1995) worth:of data-from:180:wells: (includes-c--:7", ..
- replacement wells as does Tables 16,173 an8y18-ialthe anmual: -°r = -
report) was also submitted by the ARP. [The numbers of wells and
'samples do not correspond eRactily £8% thé narratlve (e’g;,w17573**ﬂ'
well'vs 180 wells, number Of>samples 1720::Vsu :2340-a values: ‘less S
than 0.05 pg/L are not dlffGTEﬁtlatéd fromho data] “ Results for ~~°° irf
the three pesticides are summarized:in Tablei2. “Fourteen of ‘the -.
wells had alachlor detects greater than:ilimit of - quantlflcatlon
(LOQ - 0.05 pg/L), six had detections of acetochlor above the: -

LOQ, and 75 had atrazine: detections - above the:: LOQ Twenty-seven
wells had alachlor detectlons above the 'limit of detectlon (LOoD) .
of 0.03 pg/L, 93 wells_had detections of" atra21ne -above the LOD, L
and eight wells has acetbchlor levels -above the LOD.

Approx1mate1y 36 percent of the alachlor detectlons exceeded the
MCL (2.0 pg/L) and 54 percent exceeded a one-ln—mllllon cancer
risk level of 0.4 ug /L. Approx1mately 75 percentof the" o
detections exceeded 0.11 pg/L for alachlor, acetochlor and
atrazine. These current studies-should reflect the impact to
ground water from the current alachlor use and demonstrates that
LOCs are st111 exceeded for alachlor parent

Two of the fourteen wells w1th alachlor detectlons had detectlons
on more than one sampllng date. One of these wells. was located
"in Illinois. The first detection of alachlor for this well (May
1995) was also the greatest (13.05 Lg/L) concentratlon. Alachlor
concentrations in this-well declined with time, reaching 0.42 :
ug/L by December 1995.5 The second well with multlple detections
=_occurred in Kansas. The flrst detectlon (0.3 pg/L) was reported- _
in. March 1995. is well occurred. 1n'?

Alachlor, metolachlor and propachlor in the pestlcldes-ln ground
~'water data base: As previously noted (draft EFED RED, 1994), the
Pesticides in Ground Watér Data Base (PGWDB) (Hohe1se1 et al.,
1992) reports that: alachlor was detected in 25 states, in 467
_wells of 25933 sampled (I;Bs)(Table 3). ©Of the wells" with




”:parent compound only. :

“Irrlgatlon appears to 1ncrease the probablllty of contamlnatIng--
~ground water. The frequency of herbicide detection (35%) w1th
‘irrigation_within a radius of 3.2 km was greater than the -

detections 99 wells (0.4%) had concentrations above the MCL.
The PGWDB (Hohelsel et al., 1992) reported propachlor detections

-in 33 (1.2%) wells [in five states] out of 2718 wells sampled in

eleven states (Table 3) The concentrations ranged from 0.02 to
3.5 pug/L, thus the maximum concentration exceeded the MCL of
alachlor (2 ug/L), but not the Lifetime Health Advisory (HAL) for
propachlor (90 ug/L) (Table 3). .

The PGWDB (Hoheisel et al., 1992) also summarizes a number of
studies which included metolachlor (Table 3). Metolachlor has
been analyzed for in 29 states and detected in 20 states.

. Detections occurred in 213 (1%) wells out of 22,255 wells

sampled, with concentrations- -ranging from 0.02 to 157 ug/L.

‘Three exceeded the llfetlme Health:- Adv1scry (LHA) of 70 ug/L for_ g_wﬁ”

metolachlor, but typlcally appear to less than 10 ug/L.

The cancer grouplng of alachlor has een recently rede51gnated aS” -
a known carcinogen, but ‘thé spec¢ific. cias51f1catlon -has*™ not peen=*
determined. Alachlor was previously ‘classified ‘as a B2.- fgzrr
carcinogen, with a-one-in-a-million cancer risk level: cf 0 4 -

‘ug/L. The MCL has béen set as 2.0 B /L, by -the ‘Office of Water.- T

There have been no health advisories or: cancer rlsk leVels
establlshed for any of the degradates.

'OTHER CONSIDERATIONS

Since the degradatlon of alachlor appears to be much slower in
aqulfers than in the soil root zone. and since alachlor-ESA is =
reported more- frequently than alachlor in .ground water, Kolpin et .

‘fal. (1996) concluded that the degradation of alachlor occurs -

prior to being transported to the aquifer. -They theorize that if
alachlor degradation occurred after reaching the aquifer, the -
frequency of detectlons of alachlor and alachlor-ESA would be"
more similar. ' They also report that alachlor-ESA appears to be

‘ per51stent in shallow aqulfers, because 90 percent of the wells

having alachlor-ESA concentrations exceeding 0,10 pg/L remained -
at that level during all subsequent samples (l-year time
interval). If an MCL or cancer risk level is established for A
alachlor-ESA at the same level as alachlor parent and because of
the much higher- percentages of wells hav1ng degradate detectlons,f
the concern for the population being exposed to levels of :
alachlor exceeding levels of concern 1s much greater than for the

frequency of herbicide detections (19%) without irrigation
(Kolpin and Goolsby, 1995). They also suggest that ground water,
recharge from streamflow may also be a source of herbicide
contamlnatlon.“- ,

. /



Table 1. Summary of wells with detection of alachlor parent by

study.
Study' = Number of Wells , Percent
Sampled With Detects
" a1l | <mer >MCL | a1l | <mcrL | =mcr
PGWDB 25933 - 467 368 99 | 1.8 | 1.4 | o.a
~ NPS 1300 | 1 0 1 <0.1 | o. "<b i .
NAWWS 1430 28 | 26 2 | 2.0 | 1.8 | <o0. 1
USGS (1991) 303 6. .| s .1 1. 20 -1.7 |706.3
USGS (1992) 100 1 - - 5.0 | .= | i
ARP=GWMP - 173 *254____ 2 s, & és -"1._2_ l B

v 'PGWDB - Pesticides in Ground Water Data Base, NPS f—Natlonal Ly
Survey of Pesticides in Drinking Water Wells, NAWWS - National
- Alachlor Water Well Study, USGS = U.S. Geological Survey PR PRI
Midcontinent Study, ARP-GWMP - Acetochlor‘Reglstraﬁlon . R
‘Partnershlp Ground Water Menltorlng Program.‘ P IO L




Table 2. Detections and concentrations (in upg/L) of acetochlor,
alachlor, and atrazine in study conducted by the
reglstrants of acetochlor (DP Barcode D225973) and
submitted as EXCEL data files.

.8tatistic ' Acetochlor Alachlor Atrazine

Number of Samples 18 (1.0) 30 (1.7) 539 (31.3)

‘with Detects 20.05 ;

ug/L (% of samples)

Number of Wells 8 (4.6%) 14 (8.1%) 75 (43.4%)

(% of 173) , S , .

Number of Samples! 1720 . 1720 - 1720

‘Mean | . 0.39 - | 3.38 ' 0.75

Standard Deviation|  0.52 - . ‘4.80 - | s.88

Minimum , . 0.06 0.05 0.05

1st Quartile | - 0.11 ' 0.11" .

Median. - | . 9,25 _0.24
*~3fd»Quartilé | . 0.8 | 5,06 . 0.56

Maximm - | 2,17 | is.se - | 131.532

It was not p0551b1e to determine whether data identified- as

m1551ng were no data or below detectlon llmlt.

2 The next hlghest value for atrazine was “30. 03 ug/L.

o




Table 3. Summary or alachlor, metolachlor, and propachlor ground
water monitoring data from the Pesticides in Ground
Water Data Base (Hoheisel et al., 1992)

Detection [ Alachlor Metolachlor Propachior
Information

Number of Wells (Percent of Wells)

MCL or HAL (ug/L) 21 70 90
> MCL S 99 (0.38) 3 (0.01) 0 (0. 00)-
< MCL 1 ses(1.42).] 210(0 94};;"'743311 21ﬁ?§j”%_’

Total Detections © 467(1. -80) | 213(0 96) %”-4_g;j;¢g1);*wéiﬁ;_m

Total Sampled | o 25993

‘ Number States w1th'
detections

Number of States |. - .-
with monltorlng ) R
concentratlonslri;f’tr;«& 3000¢

(wg/r) ol

 ,;”;0.62;tdi3a5




RECOMMENDATIONS:

Because alachlor residues continue to exceed LOCs for ground
water, EFGWB recommends the following previous recommendations
(as suggested by K. J. Costello) be considered (note some of
which have been agreed to by the registrant):

Recommendatlons_
In its response to EFGWB’s 1994 draft Reregistration

Eligibility Document (RED) for alachlor, Monsanto accepted
several ground-water m1t1gat10n recommendatlens,

b SN Tl
. a) Monsanto agreed to clas51fy*
Pestlclde (RUP) for ground-water~conserns'*'

"b) Monsanto w1ll change 1tsf;laghldr

- to- 1nc1ude an:
up-to-date ground-water adv&sory, ee

_c) Monsanto has volunteered to add language calllng for'

50-foot setback -of mixing and loadlng -activities from wells, -

“rlvers or lakes unless such activity is protected by an
,Tjrlmperv1ous pad, ‘as well as other’ unspecified- language meant ’
otos "av01d acc1dental water contamlnaj-on " oo

The draft RED chapter should be edlted to reflect Monsanto s
agreement to RUP classification for alachlor for ground-
water .concerns, and to a revised ground-water label
advisory, setbacks for mixing and loading areas, and other
language meant to help avoid acc1denta1 water contamlnatlon.

1. = The ground—water adv1sory located on the alachlor label
: ‘under "Env1ronmental Hazards" must be rev1sed to read-

“This chem1ca1 is known to leach through soil 1nto
ground water under certain conditions as a ‘result of
~reglstered uses. Use of this chemical in areas where
soils are permeable, partlcularly where the water table
is shallow, may result in ground-water ccntamlnatlon."

:;Zi.> The recommendatlon that alachlor be included in State

vfManagement Plans should not be removed from the flnal RED

The registrant st submltAto EPA -for: valldatlon analytlcal
- methods for alachlor degradates (incliiding ESA) with minimum -
"~ detection limits of equal to or less than 0.1 pg/L in water,

~ and make standards available for parent'alachlor and its

*Qdegradates.

lashlor as:a Restrlcted Use s

LS Y



efficient irrigation methodscould ‘be adapted” tO“reduce
_pest1c1de leaching. - The reg1strant notes” that their have
“been major alachlor use reductions, but’ recent ‘monitoring

‘recommendation for: mltlgatlon triggers for- alachlor, tled to S
‘results of sampling being done in the acetochlor ARP ground

The Registrant should identify mitigation measures to manage
the use of alachlor in such a way that ground-water
resources will not be contaminated as a result of normal.
uses. Ground-water monitoring studies should be developed
and conducted to determine if these measures are effective
at preventing any further contamination of ground-water
resources from alachlor use. The Registrant should discuss
mitigation measures and study design w1th EFGWB prior to
initiation of these studies.

This could include such things as 1dent1fy1ng areas" that are
vulnerable to ground-water contamination by alachlor, and
recommend label restrictions that prevent this from ~ .~ = - -
occurring. . Such restrictions should address':l) rate e ao o
reduction, 2) use restrlctlons,‘hnd 3)“'s0il or geographic
restrictions (for example, karst areas). Because the o
detection of’alachlor -isirelated to‘lrrigatld i figre 1 UOY-TL R

studies still indicate that about the same: percentage of
wells exceed drlnklng water crlterla as earller studles.7{'e

EFGWB - belleves that it is appro'r;ate tO‘malntaln the

water monitoring program or some other monitoring program.

‘Monsarto should enter into: negotlatlons with SRRD to set the
details of such triggers, such as number of detections and

concentration levels. This recommendation 1s somewhat
dependant upon the outcome of the new cancer risk-
determination and assessment of the tox101ty or cancer

' potential for the degradates.

10
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- acetochlor. This data is the first year s data (1995) ina five year study at 175- s1tes in 12 states o
" Delaware, Illinois, Indiana, Iowa, Kansas Maryland Minnesota, Missouri, Nebraska, Ohio,

Pennsylvania, and WlSCO[lSlIl Samples were collected once every two weeks from Apnl through




Winter. Most sites have fourteen samples. Samples were unfiltered prior to analysis. The
samples were analyzed using a GC/MS method.
The three different endpoints, annual peaks, 96 day time-weighted mean concentrations
(TWMCs), and annual TWMCsS, were calculated in the following manner. For the two TWMCs,
two bounding values were calculated. The upper bound was calculated by substituting the
detection limit for non-detects and the quantitation limit for values between the detection limit and
- the quantitation limit. The lower bound was calculated by substituting zero for non-detects and
the detection limit for values between the detection limit and the quantitation limit. For the peak
values, the detection limit is reported-when there were no- detects at the site during the year.
Because the differences between the upper bound and lower bound estimates were very-small, only
the upper bound estimates have been reported. / The. weights:for- the TWMCs were calculated by
taking the length of time from the previous Theasurementstoxths following smeasuremeérnt ‘and
dividing by 2. For the first and last measurements, the:length-of-fime bétween the first-and -
second, and last and second to last was usédas thezwelght respectively-. The: 96-day TWN i B
calculated by using a running TWMC: throughyear-and: selectmg the:maxinom- from this: oo
" running TWMC. Because samples were-only taken every two:weeks, in most cases, the: runnmg
- mean was calculated on a somewhat shorter time frame, ,~usually-84-days. =5 50 2
, ~ The is data summarized in Figures 1-3. Flgure 1 shows a site exceedance probablhty of
- the peak values at each site. “This value should. be-used for comparison to acute toxmlty tests and
 the:21 day Daphnia chronic study. Figure 2 is site exceedance probability of the maximum 96 -
” ’,day TWMCs at each site. A site exceedance probability. plot for the annual TWMCs for each site
--is in Figure 3. This is the most appropriate endpomt for- companson to human' lifetime health
advisories. :
The peak sample as well as the largest 96—day TWMC and/largest annual TWMC were
- found at Defiance, Ohio. The peak concentration was just under 4 ug L. Nire of the fourteen
samples at Defiance contained detectable amounts of alachlor (detection limit - 0.02 ug L‘)
Farma IL had detectable alachlor in every sample, though at lower levels than Defiance. Thirty-
one sites had no detectable residues of alachlor in any sample. Overall, 558 of 2444 total samples
had detectable alachlor, or 22.8%. Table 1 has the 90% s1te excwdance probablhtles for the
peak, 96dayTWMC andannualTWMC S

R



This data has several strengths and weaknesses as compared to other monitoring studies.

In general, there are more samples collected at each site and more sites than are found in most
monitoring studies. Furthermore, the sites were selected to represent a range of agricultural
_ intensities and size in the drainage basins. This is an advantage in a study of this size.

This study also has some limitations. All of the data was collected at drinking water facilities and
used finished water. Water treatment may reduce.the alachlor concentration somewhat, but the
“amount is not believed to be substantial. Drinking water facilities tend to be on larger streams,
rivers, and lakes. Smaller rivers, streams, and lakes are probably have higher peak concentra-
tions of alachlor, and may be somewhat more sensitive ecologically. Another limitation is that -
‘the samples were collected once every two weeks. No samples were collected in response to
runoff events. This makes it likely that true peak values will be missed at each site: This single

sample also is used for the 21 day average Whichalso is not ideal bt is the best that can be done = ’

with samples collected biweekly. Finally it should.be noted that alachlor use has declined

substantially from use in the recent past. Whﬂe these concentratlons are. an aecurate reﬂecﬁon of i iR

potentlal ma:ket for alachlor is. substantlally larger and there is a p0581b111ty that a]achlor mhajr"i .

~ reclaim some or all of its former share- of the market 1f the condrtlons in the market were to e

change
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Acetochlor Surface Water Monitoring, 1995
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Figure 1.. Slte exceedance probablhty of annual tlme-welghted concentratlons of alachlor in the
acetochlor surface water momtormg study in 1995. ‘
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. Alachlor

Annual Maximum 96 Day Means
Acetochlor Surface Water Monitoring, 1995
!
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- Figure 2.. Slte exceedance probablhty of annual maxxmum 96 day mean concentratlons of alachlor
in the acetochlor surface water monitoring study in 1995.
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Alachlor

Annual Peak Concentrations
Acetochlor Surface Water Monitoring, 1995
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Figure 3.. Site exceedance probablhty of annual peak concentratlons of alachlor in the acetochlor
- surface water monitoring: study in 1995. ' : .
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CONCLUSIONS:

Degradatron - dero1xs1

1.  This portion of the study can be used to fu1f111 data requ1rements:tif‘”:’

2. Alachlor (2 -chloro-2’,6'- d1ethy] -N- methoxymethylacetan111de)~was
~ stable-in sterile pH 3 6, and 9 ‘aqueous’ buffered-soluti

Take water, and. de1on1zed water that were 1ncubated in the~
. 25X for up to 30 days. PR : S

3. Th1s portion of the study is acceptab]e and fu1f11ls EPA Data S S
Requirements for Registering Pest1cx9es by prov1d1ng information on -~
the hydrolysws of carbony] 1abe1ed [ C]alachlor in stertleﬁaqueous e

- -1. 1-




buffered solutions (pH 3, 6, and 9). Information on the hydrolysis
of pesticides in sterile 1ake water, nonsterile lake water, and
deionized water is not required by Subdivision N guidelines.

No additional information on the hydro]ysis of alachlor in sterile

aqueous buffered solutions is needed at this time.

Degradation - Photodegradation in Water

1.

egradation - Photodegradat1on on'So117
1'

This portion of the study cannot be used to fu1f111 data

_ requwrements

Alachlor (2- -chloro- 2',6'- d1ethy] -N- methoxymethyiacetan111de) degraded
with an observed half- life of <24 hours in photosensitized (2%
acetone) solutions (composition and pH not reported) sthat -were:
irradiated with a blacklight for up to:60:hours f(temperdture: not
reported). The intensity of the -lamp was not reported; a 3-hour

~exposure to this lamp was reported to be equivaltent to.s8 thour's=0f~

California sunlight. The degradates identified weres2’,6’'-
diethylacetanilide (Compound I); 2’,6"-diethyl- meethoxyacetanwllde

(Compound V); 2’,6’-diethyl- N-methoxymethylacetanfl1de (Compound IX); .
2/ 6’-d1ethy1 -N- methoxymethy1 -2-oxoacetanilide(Compound XLIL);: 224567~ ot
‘d1ethy1 -2-hydroxy-N-methoxymethylacetanilide (Gompound X1II); 2,6- . =~
*diethylbenzyl alcohol -(Compound -XX);:2%4y6'~diethyl =N+ hydroxymethy] -2-

methoxyacetanilide .(Compound XXI1); and 8-ethyl-N- methoxymethy] 4— -
methyl-2- oxotetrahydroqu1no]1ne (Campound XXIII) )

] Th1s port1on of the study 1s unacceptab]e for the fol]ow1ng reason:

the methods descr1pt10n was 1ncomp1ete

In add1t1on, this portion of the study does not meet Subd1v1s1on N
guidelines for the fOIIOW1ng reasons: ' , .

the artificial light source used in the study (blackl1ght) was’
_ not comparable to natura] sunl1ght, and .

“the- photodegradat1on of alach]or in nonsen51t1zed so]ut1ons was
not addressed (no data were prov1ded although the preparation
of these solutions was described).” An add1t1onal study is
avai]ab1e that provides such informat1on

~Since the artificial Tlight source was not comparable to natural
- sunlight, the problems with this
: resotved with- the subm1ss1on“

portion of the studyxcannot be
~add1tiona1 data T

This port1on of the study cannct be used to fu1f111 data
requirements. ,




2. Alachlor (2-chloro-2’,6' -diethy1-N- methoxymethy]acetan111de) s1ow1y
degraded on sterilized silt soil that was irradiated with a "sunlamp"
for 72 hours (temperature not reported). The total irradiation
intensity of the lamp (wave]engths not reported) was 1500 watts/m’.
Degradates identified in soil treated at 10 1b ai/A and irradiated
for 14 days were 2-chloro-2’,6'-diethylacetanilide (Compound II);
2',6"-diethyl-2- hydroxy N- methoxymethylacetan1]1de (Compound XIII);
2’-acety1 2-chloro-6'-ethyl-N-methoxymethylacetanilide (Compound N
XXIV); and (tentatively) 2’-chloroethyl-6’-ethyl-N-methylacetanilide.

3. This portion of the study is unacceptable for the following reason:
| the methods description wa§<incomo1etef;”"“ '

In add1t1on, th1s port1on of the. studywdoes notemeet Subd1v1sxon N
gu1de11nes for the fo]loW1ng reason:

the study.was’ termznated bifo,fE
estab11shed R LT

4, Since the study was term1nated before the half Tife of a]achlor was
- established, the problems with this portion of" the study - cannot: be. -

- . resolved by the subm1ss1on of add1txona1 data Therefore, a new
,»'study must be- submltted : o Y S I

Metabo]1sm = Aerob1c So11

1: Th1s portion of the study is acceptab]e and can be used to fulfill
data requ1rements _

2.  Alachlor (2 -chloro-2*,6’-diethy1-N- methoxymethy]acetan111de) degraded
with a registrant- est1mated half-life of approximately 2-3: weeks in-
silt, sandy loam, and silt loam/silty clay loam soils that were
incubated in the dark at 25 C and 75% of field moisture capacity for
175 days. The degradates identified were 2’,6’-diethylacetanilide
(Compound I); 2’,6’-diethyloxanilic acid (Compound III); 2',6'-
diethyl-2-sulfoacetamilide (Compound IV); 2’,6'-diethyl-2-
methylsulfinylacetanilide (Compound VI); 2/, 6' -diethyl1-N-
methoxymethy]acetani11de (Compound IX); 27, 6’ diethyl-N-
methoxymethyloxanilic acid (Compound X); 2’ 6’-diethyl-N-

. methoxymethyl-2-sulfoacetanilide (Compound XI), 2,6’ -diethyl-N-
methoxymethyl-2-oxoacetanilide (Compound XII); 2/, 6' diethyl-2-
“hydroxy-N-methoxymethylacetanilide (Compound - XIII), 2',6’-diethyl-N- -
‘[f“methoxymethyl -2-methylthioacetanilide (Compound XV); 2’ 6’ d1ethy1 N-
thoxymethyl-2-methylsulfinylacetanilide  (Compound: XVI) 2',6"= -
liethyl-N-methoxymethyl-2-methylsulfonylacetanilide (Compound XVII),» :
and-2'- acetyl -2- ch]oro 6”‘ethy1 -N- methoxymethy]acetan111de (Compound
XXIV) ‘ .

B B
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Metabolism - Anaerobic Aguatic

1.

‘methoxymethy1-2-sulfoacetanilide (Compound XI), and 2’,6'- d1ethy1 N-
methoxymethyl-2-methylthioacetanilide (Compound XV) e

- This portion of the. study is sc1ent3f1ca]]y sound, but does not meet-J;

This portion of the study cannot be used to fulfill data
requirements.

Alachlor (2- ch]oro 2’',6'-diethyl-N- methoxymethy]acetan111de) degraded
with a half-life of approx1mate1y 3-4 days in sandy clay loam
sediment:1ake water slurries that were anaerobically incubated
(nitrogen atmosphere) in the dark at 25°C for 140 days. The
degradates identified were 2’,6'-diethyloxanilic acid (Compound III),
2',6’-diethyl-2- su]foacetan111de (Compound IV); 2’,6’-diethyl-N- ,
methoxymethy]acetan1]1de (Compound IX); 2’,6'- d1ethy1 -N-
methoxymethyloxanilic acid -(Compound X); 2' 6'-diethyl-N-

Subdwv1ston N gu1de11nes for the fo1IOW1ng reason:
[“C]reswdues in the f]oodwater and so11 extracts wh1ch
totaled up to 16,2% of the applied: (0.60: ppm) in- 1nd1v1dua1
solutions, were not characterized. o o -
S1nce this portton of the study was conducted approx1mate1y 15 years
ago (1979), it iis unlikely that the extracts are available for
further ana1ys1s Therefore, a- neW’study must be submltted

Mobility - Leach1ng and Adsorpt1on[0esorgt1o

I.

'“‘diethyl -N- methoxymethyl -2- methy]thloacetan111de (Compound XV)

"Aged (30 days) ‘alachlor residues (uncharacter1zed) were mob1le i

. The column leaching experiments using unaged alachlor can be used.

towards the fulfillment of datda requirements. The column leaching
experiments u51ng aged alachlor residues and the batch equilibrium

“experiments using unaged alachlor cannot be used towards the-

fulfiliment of data requ1rements

Based on column leaching experiments parent alachlor (2-chloro-
2',6'-diethyl-N-methoxymethylacetanilide) is very mobile in silt, -

1oamy sand, and sand soils and was somewhat mobile in silt loam so11

In silt, sand, and loamy sand soil columns, 40.9-96.9% of the app11ed
radioactivity-was found in the leachate; in the silt Toam soil

column, 0.5-0.6% was found in leachate. The column leachates . e
contained alachlor; 2-chloro-2’,6’-diethylacetanilide (Compound: II),V:' o
27,6’ -diethyl-N- methoxymethylacetanllxde (Compound IX); and 2', 6’ T

sandy loam soil columns (30-cm length) leached with approximately 20 “;;g
inches of water. The degradates identified in the leachates and. soil
extracts were 2-chloro-27,6’-diethylacetanilide (Compound II); 27,6/~

diethyl-N- methoxymethy]acetan111de (Compound IX); 2',6'- d1ethy1 2-

hydroxy-N-methoxymethylacetanilide (Compound XIII); 2’ 6’-diethyl-N- :
methoxymethy1-2- methylth1oacetan111de (Compound XV) 2' 6'- d1ethyl -N-
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methoxymethyl-2- methy]su1f1ny1acetan111de (Compound XVI); and 2’ ,6'-
diethyl-N-methoxymethyl-2-methylsulfonylacetanilide (Compound XVII)
The degradates 2’,6'-diethyloxanilic acid (Compound III); 2/,6'-
diethyl-2- su1foacetan111de (Compound 1V); 2’,6'-diethyl-N-
methoxymethyloxanilic acid (Compound X); and 2',6"-diethyl-N-
methoxymethy] 2-sulfoacetanilide (Compound XI) were identified only
in the leachates. The degradate 2’,6’-diethylacetanilide (Compound
I) was detected only in the soil extracts

3. The column leaching experiments using unaged [ C]a]ach]or are
acceptable and contribute towards the fulfillment of data ~~
equ1rements by providing information on the mobility of
C]a]ach]or in silt, loamy sand, sand, and silt loam 5011 co1umns poe
(30-cm 1ength) that were leached w1th 20 1nches of water eI

The column leaching experiments: us1ng aged'a ach]or res1dues are:
scientifically sound, but do. not meet Subd1v151on N gu1de11nes for
the fol]ow1ng reasons:. . v 3

the soil was . aged for longer thant :ﬁalf- fe i s0
may have been 1nsuff1c1ent parent a]achlorfpresent“
of 1each1ng, and ) :

unacceptab]e for the fo1low1ng reason:

the 5011 was overs1eved the soil was 51eved thrOUgh a 500 um
mesh, removing a s1gn1f1cant portion of the soil sand and
poss1b1y reducing the mobility of alachlor. :

4. Ngtadditiona1 information is needed on the mobility of unaged
[*"Clalachlor in silt, loamy sand, sand, and silt loam soils. Since

the degradates in the soil were not character1zed after aging and
prior to leaching, the problems with the column leaching experiments
using aged alachlor residues cannot be resolved by the submission of
additional data. Also, since the soil was oversieved, the problems
with the batch equilibrium experiments using unaged alachlor cannot
be resolved by the submission of additional data. Acceptable
information, therefore, is needed on- the mob1lity of aged alachior -
residues in one 5011 L e s

METHODOLOGY:" _' e A

Deqrad;tioh -'Hvdrplvsis |

sterilized éplufiohs Carbony] -labeled [14C]a1ach10r (2 -chloro-

27,6'-diethyl-N-methoxymethylacetanilide; radiochemical purity 98%, -
spec1f1c activity 11.5 mCi/mMol, “prepared by R C Freeman") was.
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dissolved in deionized water; lake water; and commercial pH 3, 6, and
9 aqueous buffer solutions. The solutions were filter-sterilized
(pore size not reported) after treatment; the final alachlor
concentration was approximately 50 ppm. Aliquots (10 mL) of the test
solutions were transferred to sterile centrifuge tubes, which were
then capped, and the samples were incubated in the dark at 25°C for
up to 30-days. Duplicate tubes of each treated solution were
collected for analysis at 0, 8, 14, 23, and 30 days posttreatment.

Duplicate a]iquots (0.5 mL) of each so1ution were analyzed for total
radioactivity using LSC. The remaining solution was partitioned with
methylene chloride, and aliquots of each phase were analyzed by LSC

The methylene chloride fraction was ‘¢oncentrated- (method-not -~~~
reported), and aliquots of the: concentrate were analyzed by LSC ‘and N
GLC with rad10act1v1ty detect1on (GLC/RAD CiTll

Nonsterile lake water: A]lquot' (50 ‘

characterized) from Missouri werd ‘added " '

and treated at 2 ppm with carboryl-Tabe ed T

described) dissolved in ethanol. " Th y i)

plug and a two-piece trapping’ tower (Figure 5). The “lower. p,

the trapping tower-contained Drigrite’and the’ ﬁpperrport1on conta1ned

Ascarite and Drierite; the layers were: separated by-glass’ wool. The

samples were ‘incubated in the dark for Up: to: 30¥days (temperature: not
" reported). . Single flasks were collected for analysis at 0, 7, 15,

21, and 30. days posttreatment the trapp1ng towers were rep1aced at

each sampling interval. . .

The water was part1t1oned with methy]ene ch]or1de, and aliquots of
each phase were analyzed by LSC. The methylene chloride fraction was
concentrated, and a11quots of the concentrate were analyzed by : ‘
GLC/RAD. : )

The ascarite from the trapp1ng tower was ac1d1f1ed and the '*co
released upon acidification was trapped in §c1nt111at1on fluid.  The
scintillation fluid was analyzed by LSC. C]Res1dues in the foam
plugs were also quantified {methods not described) :

Degradation - Photodegradat1on in _Water

Carbony1 1abe1ed a]achlor (prev1ous]y descr1bed) or phenyl ring-’

labeled [!*C]alachlor (radiochemical-purity not reported, specific
activity 11.3 mC1/mMol';?prepared by R.C. Freeman") were added at .
approximate aqueous ' so]ut1ons (composution and pH' not R
‘reported) ;- ) : i “amended. with acetone .(2%. by R
-volume)- as -a-p er. Aliquots (250 mL) of test solutions~ =
_were transferred:to the’ react1on chamber of a Crosby reactor (F1gure

4) and irradiated with.a blacklight (GE F8T5-BL) for up to 60 hours.

The “intensity of -the-lamp was not reported; a 3-hour exposure to this. -
lamp was reported to-be equivalent -to 8 hours.of California sun]1ght
Ipage 19]. - The solutions were aerated with air bubbled.into the

. solutions at <5 mL/m1nute through s1ntered g1ass frlts, the air was
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vented through a NaOH trapping solution. The temperature of the
solutions during incubation was not reported. The test solutions
were collected after 6, 24, 48, or 60 hours of irradiation.

Aliquots of the test solution were analyzed for total radioactivity
using LSC. The remaining solution was partitioned with methylene
chloride, and aliquots of each phase were analyzed by LSC. The
methylene chloride fraction was concentrated (evaporated), and
aliquots of the concentrate were analyzed by GLC/RAD. "Most of the
significant peaks" were analyzed by MS [page 15]. Aliquots of
trapping solutions were analyzed for total radiocactivity by LSC.

To produce.large quantities of photodegradates,-a photosensitized (2%
acetone) test solution was treated at 300 mg/L with alachlor (not
further characterized). The solution was:filtered through "filter
paper", and aliquots (250 mL) of thé ‘trate‘were”transferred into -
four photolysis reactors. The fours6lutions were=simultaneously  « -
irradiated‘withAa]b1ackTight'fof“&BiQOﬁh6U¥§%Lp%géiiSiiiéktf’hé
termination of irradiation, the ‘four $olutidns-were combined: and:~-
partitioned twice with methyTene ‘chloride.="The methylene chloride twaoi <: s
fractions were combined and concentrated-under vacuum at. ambient. ... - .=
temperature: The.residues in the: concentrate were-separated by~ i1
preparative GLC. .The individual compounds were mixed with deuterium- - -
labeled chloroform-and analyzed using NMR;: GLC/MS;. FT/IR, and - -

GLC/HRMS (high-resolution:MS). == =7 = =i i i e e RS

: »,ﬁegﬁadatiOn -'Phoibdégtidatipn‘on Soil

Aqueous slurries of sieved (0.5 mm) "Ray" silt soil (4.6% sand, 84.2%
silt, 10.0% clay, 1.2% organic matter, pH 8.1, CEC meq/100 g) were
spread evenly on. glass plates (20 x 20 cm)-to a thickness of 0.006
inches. The soil plates were air-dried, then irradiated with a
sunlamp (GE CG401-E16RS) for 72 hours "in order to eliminate
microbial degradation of alachlor [page 16]." The tetal irradiation
intensity of the lamp, meagured with a radiometer (wavelengths not
~ reported) was 1500 watts/m"; the intensity and wavelength . ‘
distribution were not compared to natural sunlight. After the :
initial irradiation, the plate was divided into four sections (8 x 8
cm), and each section of the plate was treated with carbonyl-labeled
[**Clalachlor (previously described) at a rate equivalent to 3 1bs
‘ai/A. One of the treated sections was covered with aluminum foil to
_ serve as a dark control.  The plate was positioned 15 cm below the = -
sunlamp:and irradiated for 72 hours. -One section of the irradiated
~soil was scraped from the plate after 24, 48, and 72 hours of = - . .¢
~ - irradiation. The temperature of the soil-during:irradiation was not- reporte

" The soil was extracted twice with 30% acetonitrile in water; the -
~ extracts were pooled and partitioned with methylene chloride.
- Aliquots of the methylene chloride fractions were analyzed by
"~ GLC/RAD. T ' -
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To produce large quantities of photodegradates, three additional soil
plgteS‘were prepared -and treated with 44.8 mg of carbonyl-labeled
[*"Clalachlor (equivalent to 10 1b ai/A). The plates were irradiated
for 14 days, then the soil was scraped from each plate and combined.
The soil was extracted three times with 30% acetonitrile in water, -
and the extract was partitioned with methylene chloride. Aliquots of
the methylene chloride fraction were analyzed by HPLC using a
uBondapak C-18 column eluted with a gradient of acetonitrile:water.
The column was equipped with UV detection; also, eluate fractions
were collected and analyzed by LSC.

Metabolism - Aerobic Soil

Air-dried, sieved (No. 4 mesh) "Ray" 'silt, "Spinks" loamy sand, and" "

"Drummer" silt loam soils were weighed (50 g dry weight) into: 250-miL
Erlenmeyer flasks and treated at 2 ppm with: [*‘Clalachlor: (test
substance not-characterized) dissolved-in_ethdnol - The soil w
‘moistened to 75% of field capacity.-:The: fl - were: sealed

foam plug and a two-piece trapping ‘tower :(Figure 5%:- The lower’
portion:of the trapping tower contained:Drierite,- and :the upper. ==

portion contained Ascarite and Drieritey “the Tayers were separated by
glass wool. The sample flasks were “incubated in® the ‘dark ‘at: 25:Cy* .~
and were weighed at weekly intervals; water was added to the-flasks
as necessary to maintain the soil moisture content. One flask of == ="~
each soil type was collected at 0, 1, 3, 7, 14, 21, 28, 50, and 175 -

days posttreatment; the trapping towers were réplaced-at each™= =~ = =
sampling interval and at 81, 105, 123, 137, and 155 days

posttreatment. ‘ . ‘

The soil was sequentially extracted four times with 30% acetonitrile
in water, once with 0.1 N ammonium hydroxide, and twice with water by
stirring for 30 minutes/extraction; after each extraction, the o
samples were centrifuged and the extracts decanted. Aliquots of each
extract were analyzed by LSC. The first three acetonitrile:water
extracts were combined and partitioned with methylene chloride;
aliquots of both phases were analyzed by LSC. - The methylene chloride.
fraction was concentrated by evaporation, and aliquots were analyzed
by GLC/RAD and GLC/MS. The aqueous phase was frozen and lyophilized .
prior to analysis by HPLC using a uBondapak C-18 column eluted with a
gradient of acetonitrile:water; the column was equipped with UV. ..~ . .
" detection, and eluate fractions were collected and analyzed by LSC.-- . -
Additional portions of the lyophilized aqueous phase were-analyzed by ..~
- high-voltage electrophoresis (HVE) at pH 1.1, 2.1, and 5.9. ~ _ -~
... .. Subsamples of the extracted soil were analyzed by LSC following. - .= ¢

e piesal e .::;.;;ggqmbustionr.;f-, BN ‘

The ascarite from the trapping tower:was acidified, and the "°CO, - """
‘released upon acidification was trapped in scintillation fluid. The ... -
scintillation fluid was analyzed by LSC. [“C]Residues in the foam -

plugs were also quantified (methods not described). e
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To produce large quantities of degradates, 12 kg of "Ray" silt seoil

was placed in a stainless steel tffk (45 x 45 x 15 cm) and treated at
4 ppm with a mixture (55:45) of [ Cla]ach1or (1abeled at the C-2
position) and phenyl ring-labeled [*Clalachlor in water. Sufficient
water was added to adjust the soil to 75% of field moisture capacity.
The tank was "loosely" covered with cardboard and stored in a
greenhouse for 41 days (temperature not reported); the soil was
moistened daily with approximately 500 mL of water. After 41 days,
portions (5 kg) of the soil were removed for analysis. Soil was
extracted five times with 30% acetonitrile in water (methods not
further described); aliquots of each extract were analyzed by LSC.

The initial extract was partitioned twice with methylene chloride; :
both phases were analyzed by LSC. The methylene chloride fraction .
was concentrated under vacuum and analyzed by GLC/RAD. _The aqueous
phase was lyophilized, and the [‘‘CIresidues were dissol AR,
acetonitrile and filtered; the acetonitrile filtrate w
to dryness under vacuum._,Ihg;LfCJ;gsiduegﬁyergt
deuterium oxide, then the solution iltered
analyzed by [°C]-NMR. An. addit:

fE=11 .!f:‘:;?t TR A] 3 Loy
as evaporateé

incubated soil was extracted and

of the resulting aqueous extract wer
using a uBondapak C-18 column elute
gradient; the column was equipped v Ljon. te.
fractions were collected and-concentrate > ['Clresidues were,
:d;;solved in deuterium oxide and analyzeéd by [“C]-NMR. -The. .. -
[**CJresidues in selected etuate fractions ("C, D, E, and F") were -
deriv?tized with diazomethane and analyzed by GLC/RAD and GLC/MS.
The [ 4C]residues in one fraction ("C") were also derivatized with
N,0-bis-(trimethylsilyl)acetamide and analyzed by GLC/RAD and GLC/MS.
Additionally, the [**Clresidues in fractions "B" and "F" were
der}vatized with trimethylorthoformate and analyzed by GLC/RAD and
GLC/MS. ’ ' L L

s o YLV INE XS Y ag»
:partitioned, as describ

 analyzed

Subsamples of untreated "Ray" silt soil, "Ray" silt soil freshly

fortified with the alachlor solution used for the large-scale soil

experiment, and the soil from the large-scale experiment were :

incubated for 41 days. The soils were sequentially extracted five

times with 80% acetonitrile, three times with 0.1 N ammonium

hydroxide, and three times with 1 N ammonium: hydroxide by stirring

for 30 minutes/extraction; between extractions, the samples were =

centrifuged and the extracts decanted. - Similar.extracts from each——

soil were combined and evaporated to dryness.. -The residues were

refluxed with 1 N sulfuric acid for 25-minutes (Figure 19).. The

refluxate was cooled for 30 minutes, then treated with 50% sodium =

- hydroxide:and refluxed for 2.5:-hours:: The uxate-was distilled .~

‘into 12 N sulfuric-acid; the distillate wasdiluted:with.water, then'

cooled in an ice bath. The cooled .distillate-was.partitioned with . -

hexane, The aqueous extract was removed and treated-with 50% NaOH,

cooled in ice water, then held for 15 minutes:at .room temperature. .

The aqueous solution was partitioned into methylene chloride. The .

" methylene chloride extract was concentrated by evaporation, then -
analyzed by GLC/RAD and GLC/FID. ~ ~ —— -
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Metabolism - Anaerobic Aquatic

Sandy clay loam sediment (50.0% sand, 26.0% silt, 24.4% clay, 1.4%
organic matter, pH 7.3, CEC 7.2 meq/100 g) from a lake in Missouri
was weighed (60 g wet we1ght) into 15 flasks (Figure 6). The soils
‘were flooded with a mixture (90 mL:34.8 mL) of lake water (not
characterized) and deionized water, then the flasks were flushed with
nitrogen for 1 hour, sealed, and incubated for 30 days. Following
the initial incubation, the soil:water systems were treated at 3.7
Bp (with respect to 5011 dry weight) with carbony1- -labeled

Clalachlor (previously described) dissolved in ethanol. The
flasks were resealed, and the samples were 1ncubated in the dark at
25 C for up to 140 days Single flasks were collected for analysis
at 0, 0.6, 1, 3, 7, 14, 21, 28, 42, 70, 105, and 140 days . . .- .
posttreatment At each samplung 1nterval, the flasks were flushed. .
with n1trogen the nitrogen was vented:through an scanite: 8§00

The samp]es were centrifuged and-the. f]oodwater was:; decanted X
_A11quots of "the floodwater were an lyzed for total rad1oact1y1tyt
using LSC.. The soil was- sequentxa]Iyrextracted .four.times with- 30%
aceton1tr11e in water, -once with-0.1 N ammonium hydroxide, and twice
with water, each time by st1rr1ngwforu30 mlnutes/extractxon After
each extraction, the samples were.centrifuged-and:the extracts
decanted. Aliquots of each extract. were.analyzed by LSC.:-The: f1rst

" three acetonitrile:water extracts were-combined and- part1t10ned with -
methylene chloride; aliquots of both phases were-analyzed by LSC.
The methylene chloride fraction was concentrated by evaporation, and
aliquots were analyzed by GLC/RAD and GLC/MS. - The aqueous phase was
frozen and lyophilized prior to analysis by HPLC using a uBondapak C-
18 column eluted with a gradient of acetonitrile:water; the column

- was equipped with UV detection, and eluate fractions were: collected
~and analyzed by LSC.  Additional portions of the.lyophilized aqueous
phase were analyzed by high-voltage electrophoresis (HVE) at pH 1.1,
2.1, and 5.9. Subsamples of the extracted 5011 were analyzed by LSC
fo1loW1ng combustion.

The ascarite from the trapping tower was acidified, and the 14CO2 .
released upon acidification was trapped in sc1nt111at1on fluid. The .
sc1nt111at1on fluid was analyzed by LSC.

“Unaged [**Cc]alachlor (batch equilibrium): A1r-dried, sieved (500 um)
. . "Ray" silt soil (4.6% sand, 84.2% silt, 10.0% clay, 1.2% organic . -
”:matter, pH 8.1, CEC meq/100 g). and,_ sandy clay: loam ;sediment (50.0% ..
‘sand, "26.0% -~ 28%-clay, 1.4% organlc ‘mat pH.7.3, CEC 1.2
i;meq/IOO g) wet eighed (2.5 g) into:glass .t “and treated with
*carbonyl Tabeled [!*CJalachlor (prev1ous]y described) dissolved in
‘water. The volume of the supernatant was adjusted (to 10 mL) with-
additional water; the final alachlor concentrations were 0.1, 1.0,
5.0, or 10 ppm. The tubes were sealed with Teflon-Tined screw -€aps,
-and the s011:solut10n slurries (2.5 g: 10 mL) were vortexed then
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incubated on a mechanical shaker overnight (temperature not
reported). After the equilibration period, the slurries were
centrifuged and the supernatants decanted. Aliquots of the
supernatants were ana]yzed by LSC.

To study desorption, the supernatants were replaced with an equal
volume of pesticide-free water. The soil:solution slurries were
equilibrated as described for 4 hours, then centrifuged; the
supernatants were decanted, and aliquots were analyzed by LSC. The
desorption procedure was repeated five times. Following the final
desorption, the soils were air- dr1ed and subsamples were analyzed by
LSC fo]]ow1ng combust1on .

- :"“Sp1nks" 1oamy sand‘
"Ray" silt, “L1nton1a" sand, and- ?Drummer“ “1t Toam so1ls [page 14]
were air-dried and 51eved (2 mm)“’ IR

Columns (1.5- inch: 1d X 40-cm ]ength) were constructed by taping -
together one 10-cm and fifteen 2:cm: “long” g]aSS‘cyT1nders,«thesIO cin'
cylinder was the uppermost segment - The ‘coTum ‘ ed :w
soil to a depth of 30 cm using-a: wooden dowel; -two -columns -were .

- prepared-for: each soll type. The:surface: so11 ‘was treated- wzth R
carbonyl-labeled [ C]aTach]or (prev1ous1y descr1bed) ‘dissolved ‘in~
ethanol at a rate equivalent to 3.5 1b:ai/A.: The treated:columns. . ;IQV

. were allowed to stand 30 minutes, then: leached with 540 mL of water

- (approximately 20 inches). The time required for 1each1ng was not
reported; however, the water was "added at a rate slower than the:
infiltration capacity of the soil [page 17]." Leachate fractions

- were collected. After leaching was completed, the column was divided
into. fifteen 2 cm segments, wh1ch were ‘then frozen unt11 analysis.

- Aliquots of the leachates were ana]yzed for tota] rad1oact1v1ty by
LSC. Additional aliquots of the leachates were partitioned with
methylene chloride; aliquots of both phases were analyzed by LSC.
The methylene chloride fraction was concentrated- and aliquots were
analyzed by GLC/RAD. A

The frozen soil was 1yoph1llzed and subsamples of each segment were
analyzed by LSC following combustion. For each column, the three
adjacent soil segments containing the highest concentrations of
" radioactivity were combined. A subsample was extracted. four times
"~ with 30% acetonitrile in water (extraction conditions not reported);
the extracts were pooled and partitioned with methylene chloride.
- The methylene chloride fraction was concentrated, and aliquots were
.- -analyzed by GLC/RAD.. The. aqueous extract was : stored frozeni nom
"7further ana]yses were reported -+ 3

'fTAqed f“C]alach]or re51dues so11 co]umn 1each1n :""Sp1nks 1oamy |
“sand soil (75.1% sand, 17.8% silt, 4.8% clay, 2.4% organ1c matter, pH
4.7, CEC 11.3 meq/lOO g) was air- dr1ed and sieved (2 mm). L
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Columns (1.5-inch id x 40-cm length) were constructed by taping

together one 10-cm and fifteen 2-cm long glass cylinders; the 10-cm

cylinder was the uppermost segment. The columns were packed with

soil to a depth of 30 cm using a wooden dowel; two columns were

prepared for each soil type. The soil columns were moistened (15-20%
b¥4v01ume), and the soil surface was treated with carbonyl-labeled
[""Clalachlor (previously described) dissolved in ethanol at a rate
equivalent to 3.5 1b ai/A. A 10-cm long glass cylinder constructed

with a side arm was fitted to the top of each column, and an Ascarite

trap was connected to the side arm. The treated columns were aged

for 30 days (conditions not reported). The columns were then leached

over a 45-day period with a total of 540 mL of water (approximately

20 inches) at a rate equivalent to 0.5 inches of rainfall/day twice. .. ... . _
each week. The Ascarite trap was changed "periodically" [page 18].

Leachate fractions were collected. . After-leaching was-completed,;the: ... i

column was divided into fifteen 2-cm segments, which were then frozen
until analysis. - _ o _ '

 Aliquots of leachate were analyzed for total.radjoact; y by LSC. :

Additional aliquots were partitioned with methylene chloride, -and - "
-+ aliquots of both phases were'analyzed:by:LSG.: :The methylene:chloride : . .
~fraction was concentrated, and aliquots were.analyzed by GLC/RAD.- -~ - -
. The aqueous fractions were lyophilized; the resulting residues were

e

redissolved in water and- analyzed-by.HPLC as-previously:described:-- -

- The frozen soil segments were lyophilized, and subsamples of each.-. . . -
- segment were analyZed by LSC following combustion. The 0- to 2-cm
and 16- to 20-cm segments of each column were extracted four times
with 30% acetonitrile in water; the extracts were pooled and o
partitioned with methylene chloride. The methylene chloride fraction
was copcentrated, and aliquots were analyzed by GLC/RAD. The: aqueous
extract was stored frozen; no further -analyses were reported.

DATA_SUMMARY :
Degradation - Hydrolysis

Carbony]-TabeTed-[4‘C]a]achlor (2-chloro-2’,6’-diethyl-N-
methoxymethylacetanilide; radiochemical purity 98%), at 50 ppm, was
relatively stable in sterile commercial pH 3, 6, and 9 buffer. =~ = _
solutions (not further characterized), natural lake water (not. ...~ -
further characterized), and deiopized water that were incubated in-
. the dark at 25°C for 30 days. [''C]JAlachlor comprised: 97.5-98.7% of

 the applied radioactivity in a]];tes%<solu§iqﬂs;j§h§t§,ggsin

oo - e, =

discernible pattern of decline (Tab]é§j1%§y,g;7y e
2(,6’-Diefhy1-N-methoxymethy1acétahflidéi(Compaﬁhd'{X) -
~ was isolated from the test solutions at 0.75-1.57% of the appTied, ~~
and uncharacterized [ C]residues totaled 0;2¥1.1%. During the
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study, material balances were >98% of the app11ed (reviewer-
ca]culated from Tables 1-5). :

In nonsterile lake water (not characterized), [*‘C]alachlor, at 2

ppm, degraded slowly during 30 days of aerobic 1ncubat1on in the
~dark; the incubation temperature was not reported. [ C]A1achlor

compr1sed 98.0% of the applied immediately posttreatment, and

dec11ned to 88.8% at 30 days (Table 33). Five nonvolatile

[ C]compounds were identified, each <2.7% of the applied:

2’ 6'-diethy1-N-methoxymethy]acetanilide (Compound IX);
- 2',6'- d1ethy1 -N- methoxymethy] -2- oxoacetan1]1de (Compound XII),

_ 2')6’ diethyl-N- methoxymethy1*
XV);

. 2',6"-diethyt-N- methoxymethy]
‘V(Compound XVI), and o

2’ 6’-d1ethy1—methoxymethy1 2=methylsulfonyl cetanilid
| (Compound XVIT). Co g ST -

Uncharacterized. organoso]ub1e [“CJresadueswwereua~max1muq of 1. 8% of

the app11ed (0-04 ppm); uncharacterized aqueous-soluble [~ C]res1dues o
were a maximum of 2.1% (O. 94 ppm; reviewer- ca]cu]ated from Table 33). :
At 30 days posttreatment, COz and uncharacterized { C]vo1at11es R
totaled 0.43 and 2.5% of the applied, respectively. During the

study, the mater1a1 balances were 99 0-100.8% of the applied.

Degradat1on - Photodegradatxon in Water

Carbonyl- or phenyl ring- 1abeled [“C}a1ach1or (2-chloro-2’, 6'
diethyl-N-methoxymethylacetanilide; radiochemical purities 98% and
not reported, respect1ve1y), at 150 ppm, degraded with an observed
half-1ife of <24 hours in photosensitized (2% acetone) solutions (not
further characterized) that were irradiated with a blacklight (GE
F8T5-BL).for up to 60 hours (temperature not reported). The g
intensity of the lamp was not reported; a 3-hour exposure to this
Tamp was reported to be equivalent to 8 hours of California sunlight
[page 19]. C]ATach]or (Compound XIV) comprised 83.2% of the ,
-~ . applied rad1oact1v1ty at 6 hours posttreatment, 28 1% at 24 hours,
and 4-5% at 60 hours (Table 6). - Ry IR

27.6"- D1ethy1 2 hydr:oxy n met"’
Xy - - o

etmacetamhde (Compound

was a maximum of 13 1% of the applled at 2 hours posttreatment and
was 6 2% at 60 hours; - S S : ,

2’ 6'-d1ethy1acetan1]1de (Compound I),'i o




2',6"-diethyl-2-methoxyacetanilide (Compound V),
2',6"-diethyl-N-methoxymethylacetanilide (Compound IX),
2',6'-diethyl-N-methoxymethy]-2-oxoaeetanilide (Compound XII),
2,6-diethylbenzyl alcohol (Compound XX),

2',6'-diethyl-N-hydroxymethyl-2-methoxyacetanilide (Compound
XXII), and

8 ethyI -N- methoxymethy] -4-methyl-2- oxotetrahydroqu1n011ne
(Compound XXIII) : _ .

were present at paxxmums of 1.3% to. 5 8% Uncharatter1zed .
- organosoluble [ Clresidues increased from 1.6%-of. the applied at
6 hours posttreatment to 26.2-28:0%" at 48 throughﬂGO hours (reviewer-
calculated. from Table 6)..  Unidentifi | -aqueous-soluble [
increased from 7.1% of the applied ‘at'6 hours- posttreatment to 39.8%
_at 60 hours; this radioactivity was comprised of "many components“,
none of which exceeded >5% of the applied [page 28]. No
vo]at111zat1on was reported-~ -Material- balances—were not prov1ded

‘Carbonyl Iabeled [14C]a1achlor (2 ch10?o 2’ 6'-d1ethy1 N
methoxymethylacetanilide; radiochemical pur1ty 98%),. at an
application rate of 3 1bs ai/A, degraded very slowly on. “ster111zed"
silt soil that was irradiated for 72 hours W1%h a "sunIamp“ that had
a total irradiation intensity of 1500 watts/m° (1ight source not -
'further character1zed temperature not reported). In the irradiated
soil, . [ C]a]achIor compr1sed 91.6% of the app11ed radioactivity
after 24 hours, 90.3% after 48 h?urs, and 85.4% -after 72 hours (Table
8). In the dark control soil, *CJalachlor comprised 96.6% of the

" applied radioactivity at what was assumed to be the f1na1 sampling

" maximum of 1.7%, :Unextracted soil [

interval. -
In the 1rrad1ated so11

2'-acetyl-2- chloro 6’-ethy1 -N- methoxymethy]acetan111de
(Compound XXIV) : .

was a maxxmum of 4.5% of the app]1ed after 72 hours. Uncharacterized
_aqueous-soluble’ [“Clresidues totaled a- maxiqﬂm of 5.4% of the
-applied,- andéuncharacter1zed organosg]uble Clresidues totaled:a
C]res1dues ranged from 1.6% to -

?<5,a;z 9% of the pp11ed at all sampling intervals. Volatilization was

| "ﬁnot measured. - The mater1a1 ba]ances were 99 9 100% of the appl1ed

'*’v(rev1ewer-ca1cu1ated)

‘1.14-. ~—. \"‘
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In soil treated at 10 1b ai/A and irradiated with a sunlamp for 14
days (sole sampling interval), ['‘C]alachlor comprised 70% of the
applied [page 29]; the following degradates were observed:

2-chloro-2’,6'- d1ethy1acetan111de (Compound II) was
(111eg1b1e),

2',6’-diethyl-2-hydroxy-N- methoxymethylacetan111de (Compound
XIII) was a maximum of 6.5%; .

2’ -acetyl-2-chloro-6'-ethyl-N- methoxymethylacetan111de
(Compound XXIV) was 3.4%; and

%’i;hloroethyl 6’ ethy1 N- methy]acetan111de (tentatlve) was -

~ Two_unidentified [”C]compounds were ’5°1at:i;from the 1rrad1ated‘ir_ o
soil at 0.7 and 1.0% of the app11ed= 1 bal
prov1ded ,

Metabo]1sm_- Aerobic So11

[“C]Alachlor (2- ch]oro 2,6’ - dlethy}; neth e
test. substance not further character1zeu',‘at 2 ppm, degradgd wlth S SRR
registrant-estimated half-life of approximately 2-3 weeks in "Ray"
silt, "Spinks".loamy sand, and "Drummer" silt .loam soils that-were -
incubated in the darklft 25‘C.and 75% of field moisture capacity for
175 days. Thirteen ['C]degradates were identified in the soils:
2',6'-diethylacetanilide (Compound I); |
2',6"-diethyloxanilic acid (Compound III)§
2’,6’-diethy1-2-su1foacetani1ide,(Compound Iv);
2',6!-diethy1-Z-methylsulfinylaoetanilide (Compound VI);
2 6'-diethy1-N-méfhoxymethylacetani1ide (Compound IX);
2’ 6'-d1ethy] N methoxymethy]oxani]1c acid - (Compound X);
2',6'-diethyl-N-methoxymethyl-2- su]foacetanil1de (Compound XI),W

.,2’ 6’- d1ethy1 -N- methoXymethy1 2 oxoacetan111de (Compound XII),;E,T ‘

RNE O 97 6:_d1ethy] 2 hydroxy -N- methoxymethy1acetanil1de (Compound i

2',6’- d1ethy1 N methoxymethy] -2- methy]th1oacetan111de (Compound
XV) Y N

1.15-



2,6’ -diethyl-N-methoxymethyl-2-methylsulfinylacetanilide
(Compound XVI);

2’,6’-diethy]-N-methoxymethy1-2-methy1su1fony1acetanilide
(Compound XVII); and _ ‘
2’ -acetyl-2-chloro-6'-ethyl-N-methoxymethylacetanilide
(Compound XXIV). 4

In the silt loam soil, [**C]alachlor (Compound XIV) was 87.7% of the
applied radioactivity immediately posttreatment, 73.2% at 14 days, :
47.4% at 21 days, 14.0% at 50 days, and 1.6% at 175 days (Table24).
The major degradate, Compound XI, was a maximum of 24.9% of the R
. applied at 50 days posttreatment; -Compound X-was a.maximum of 12.7% ~ -
of the applied; and Compounds III;:IVy.and:XLIL.wereceach:amaximum
- of 4.5 to 6.7% (Tables 27 and 30). Compounds I, VI, IX, XII, Xv, .
XVI, XVII, and XXIV were each <2.8% of the.applieduat:allc samplifigoio oy, -
iﬂ}ervals.~ Uncharacterized organosoluble and aqueous-soluble ... ° "~ -
[**C]residues were 0.4-2.6 and 0.2-1.8% of the--applied:{0:0080:052:% Lui”
agg 0.004-0.036 ppm, reviewer-calculated), respectively.. Unextracted =
[ C]nesidues.totaled;19.25:20;53%'ofAthe;apRiéedgatg5Q§115;day§j;?" st
posttreatment. At 175 days posttreatment, ''CO, and other ’ S
[ C]volatile;’tota1ed_30‘33~andul.lS%fof:thexappJﬁed;fﬁgspgetiﬁgﬁyfﬂ=v-i”~~

During the study, the material balance$ were 94.7-110,.2% of the =~ - ~°
applied. -~ i o T e leeiene nhatomn iRl T amr e

In the loamy sand soil, alachlor was 98.5% of the applied~ T
radioactivity immediately posttreatment, 67.8% at 7 days, 52.4% at 14
days, 11.4% at 50 days, and 2.5% at 175 days (Table 25).  The major
degradate, Compound X, was a maximum of 19.7%.of the applied at 50
days posttreatment; Compounds III and XI were each a maximum of 15.8-
16.9%; and Compound XIIT was a maximum of 10.2% (Tables 28 and 31). .
Compounds I, IV, VI, IX, XII, XV, XVI, XVII, and XXIV were .each <2.4%
of the applied at all sampling intervaTs.-.Uncharacterized ’
organosoluble and aqueous-soluble [**C]residues were 0.6-2.4 and 0.3-
2.9% of the applied (0.012-0.048 and 0.006-0.058 ppm, reviewer-
cg}cu]ated), respectively. At 175 days posttreaggent; unextracted
[4C]residues totaled 17.56% of the applied,. and “"CO, and other
[IC]volatiles totaled 16.17 and 0.72%, respectively. During the
study, the material balances were 92.7-107.0%. R = -

In the silt soil, alachlor was 99.0% of the applied radioactivity
immediately posttreatment,‘67.0%:at'7;gays,g40;4%;at~1¢édays;;Q,B%rat1 Ll
- 50 days, and 0.7% at 175-days (Table 26).. The: major degradate, <

~ Compound X, was a maximum of 22.4%-of -the app! ed.at 28
posttreatment; Compounds III and XI were:-each-a:maximu :
17.0%; Compound XIII was a maximum of.9.5%;. ar m a
maximum of 4.8% (Tables 29 and 32). Compounds- I, VI, IX, XIT, XV,
XVI, XVII, and XXIV'were each <3.7% of the applied at all sampling - -
iptervals. ‘Uncharacterized organosoluble and aqueous=soluble-> -« —- -
[“Clresidues were 0.3-2.1 and 0.4-2.5% of the applied.

-(0.006-0.04
and 0.008-0.050 ppm, reviewer-calculated), respectively, ~Unextracted




[**c]residues totaled 19.54-20.76% of the applied at 28-175 days
ppsttreatment. At 175 days posttreatment, '“CO, and other,
[*“C]volatiles totaled 26.54 and 0.98% of the applied, respectively.
Dur%quthe study, the material balances were 90.8-113.8% of the a
applied. ' ‘

Metabolism - Anaerobic Aquatic

- Carbonyl-labeled [IAC]a1achlor (2-chloro-2',6'-diethyl-N-
methoxymethylacetanilide; radiochemical purity 98%), at 3.7 ppm,
degraded with a registrant-estimated half-life of 3-4 days in flooded
sandy clay loam sediment that yas incubated under nitrogen gas in the
dark at 25°C for 140 days. [1C]A1achlor,comprised 90.9% of .the
applied immediately posttreatment,TBSQB%Aétﬁ34day53~35.9%,at 7 days,:
1?68% at 14 days, and 1.3% at 140- days (Table 34). Six = L
[*Cldegradates were identified:! 1

2’,6f5diethj1qxanj]jc,g;i;;(£omp&und; 11)3

St St

e +(Campound, TV).;

,2’,6’-diethyl-z;sﬁlfoaceézﬁ

21 6 -disthy) N-nethoxynethylacetani1ide (Conpound 1X);

2',67 -diethy!-N-methoxynethyloxanili acid (Compound X); -

l é'aé’ldiéthylQN-metﬁbiyméthy]-2+su1foaeet

ailide (Compound X1);

, 2’,6'-diethyl-N-methoxymethyl—Zemethy1thioacetaﬁilide (Compound
' XV;.Tablesr34-36). - - , , 1 S AR

The major degradate, Compound. IX, was a maximum of 35.3% of the
applied radioactivity at 21 days posttreatment, and was 12.7% at 140
days. Compound XV was a maximum of 9.3% of the applied; Compounds

II1 and IV were each 51.790; and Compound X plus- Compound XI were a
maximum of 4.80%. Four [ C]compounds isolated from the ammonium
hydroxide soil extracts at maximums of 0.7-1.8% of the applied (0.03-
°i07 ppm) were not identified (Table 36). Uncharacterized .
[4C]residues in organic soil extracts'tota1eq4a'maximum of 16.2% of

the applied (0.60 ppm), and uncharacterized [ 'Clresidues in the
floodwater totaled a maximum of:1;84%{40.07;ppm;,[eviewer4ca]culated_ ,
from Tables 34-35).- At 140 days positreatment, 4co, totaled 0.40%
of the applied. Unextrabted'SOtls[4C];gsidues were a maximum of -
40.4-49.0% oflthewagplied;at 70 through 140.days posttreatment.
During the study, [''C]residues i ‘the floodwater were a maximum of

_ 4.8% of the applied, and the'mater alances ranged from 86.5-to - =
104.9%. ‘ T

';—a

J dsorattongasotitia

Mobility - leachin
d [Mc a1ach1dr"bat¢h'e uilibridm):- [**C]Alachlor was very

r sturrigs and somewhat mobile in sandy clay

e



loam sediment:water slurries (both 2 5 g:10 mL) containing 0.1, 1.0,
5.0, or 10 ppm of carbonyl-labeled ['*CJalachlor (2-chloro-2’,6'-
d1ethy1 -N-methoxymethylacetanilide; radiochemical purity 98%) that
were equilibrated overnight at an unspecified temperature.

Freundlich K , values were 1.5 for silt loam soil and 12.8 for the
sandy clay 1oam sediment [page 30]. After six desorptions with
water, 84-94% of the radioactivity adsorbed to the silt soil and 19-
55% of the radioactivity adsorbed to the sandy clay loam sediment was
desorbed. Following desorption, the material balances ranged from
89.8 to 116.8% of the applied (Tables 12 and 14).

Unaged ['Clalachlor (soil column leaching):. [“C]A]ach]or was very

mobile in columns (30-cm length) of silt, sand and loamy sand soil

and was mobile in columns .of silt Toam: sollgthgtqyggg_treated at 3.5

1b ai/A with carbonyl-labeled :[" Jg]ach]gg {(2-chToro-2%, 6’—d1ethy1«sx::
N-methoxymethylacetanilide; red1ochem1ce] purity: 98%);and J1éached.’ .
with 20-inches- of water. .The.leachate, from.the: silt, sand; and.loamy .. -
sand soil columns .contained 4Qs9—96q_¢_of_the;radjoactnyﬂtyeapplted g wibh
to the columns; the leachate from.the: s'lt loam.s011 columns cmivme L

contained 0.5-0.6% (Tables 15- 1

Fo]]ow1ng 1each1ng of the® s11t;so11 (.Ray ) co1umns the leachate :
contained 78.2-82.2% of the- app11ed radioactivity; the radioactivity :
rema1n1ng“throughout ‘the so0i1 columns.increased from 0:5-0.7% “in. the;f' 3
0- to 2-cm. segment to 2. 3 3, 8%4 the 26- through 30 ~cm segments

(Table 17) T

Following 1each1ng of the sand so11 ("Ltnton1a ) co}umns the
leachate contained 86.7-96.9% of applied radioactivity;. the
radioactivity remaining throughout the soil columns gradually
increased from 0.2-0.3% in the 0 to 2-cm segment to 0 4 1. 54 1n the
28- to 30- -cm segment. (Table 18) ,

Fo]low1ng leaching of the loamy sand so11 ("Spinks") columns, the
leachate contained 40.9-43.4% of the applied radioactivity; the
rad1oact1v1ty remaining throughout the soil columns increased from
0.7-1.6% in the 0- to 2-cm segment to 4.1-5.8% in the 18- through
30-cm segments (Tab]e 15). ‘

FoIIOW1ng leaching of silt loam soil (“Drummer ) columns, the

- leachate contained 0.5-0.6% of applied radioactivity. The
- radioactivity remaining throughout. the soil columns increased from

1.9-5.4% in the 0- to 2-cm segment to 10.9-12.9% in the 10- to 14-cm -

- ?g;f'segments andsdeclined to. 0 1% 1n the 28- to 30-cm segment (Tab]e 16).

k In the leachates of the sand s11t and 1oamy sand so11 co]umns,,: :
tfi;alachlor was ‘the major [ Clcompound, : : i

| 2’ 6' d1ethy1 N- methoxymethy]acetanil1de (Compound IX)

was isolated, but was not quant1fied [page 32]. he leachate of
"the 511t loam so11 co1umns, a]ach1or was the maJor [ Clcompound;

-1.18-




2',6'-diethyl-N-methoxymethylacetanilide (Compound IX),
2-chloro-2',6'-diethylacetanilide (Compound II), and

§;)6’ -diethyl-N-methoxymethyl-2- methy]th1oacetan111ue (Compound

were isolated at 23 19, and 5% pf the recovered radioactivity,
‘respectively. Uncharacter1zed [ C]re31dues in the leachate totaled
20% of the recovered [page 33]. In the extracts of selected soil
segments of all four soils, the radioactivity was "mainly" alachlor
[page 33]. The material balances for the co]umns were 92. 1 103 7% of
the applied (Tables 15-18). :

Aged | 4Clalach]or residues: Based on co]umn 1each1ng stud1es, aged

(30 days) residues (uncharacterized): of ' Clalachlor were mobile in

columns (30-cm length) of sandy loam soil that were treated at 3.5 1b

ai/A with carbonyl-labeled [ C]alach]or, aged for 30 days under. -
unspecified cond1t1ons, andithen -1edched with approx1mate1y 20 1nchesg

of water over a 45-day period. Radioactivity recovered in the :
leachate totaled 29. 1-31.5% of the applied; the radioactivity in .
1n?1v1dua] b1week1y ]eachate fract1ons ranged from 0 0 to 3 9% (Tab]e,.: S
20 ’ . . L cz B R

. In the leachates;”[14C]alachlor totaled 8 8% of the app11ed
radioactivity. Also 1so]ated each at <0 7% of the app11ed
rad1oact1v1ty, were ' iy

- 2-chloro- 2' 6’ d1ethy1acetan111de (Compound II),
2',61-djethyloxan111c ac1d_(Compound"III),
2’,6’-diethyl-Zesulfoacétanilide (Compound IV),
2',6’-dietny1~N—methoxymethylacetanilidé (Compound IX);
AZ‘,6’-diethyl-N¥methoxyméthy10xani1ic acid (Compound X), .
2',6'-diethy1-N-methoxymefhyl-Z-Sulfoacetanilide (Compound XI),

2',6'- d1ethy1 -2- hydroxy N- methoxymethylacetan111de (Compound :
XIi1), B

2/,6'- d1ethy1 -N- methoxymethyl 2 methy]thloacetanxllde (Compound
XV), ‘,‘, g

= - 2 6’-diethy] N methoxymethy] 2 methylsquinylacetan1]1de f;wi"
LR e ‘ ' (Compound XVI), and

2',6°- -diethyl-N- methoxymethy] 2- methy1su]fony]acetan111de
(Compound XVII; Table 21 and page 33)

RS
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_COMMENTS: = f‘;T”'j E

- General comments

1.

_ug/mL The volatility of alachlor- from moist soil was‘caleu1ated

'page 35].

Between 56.7 and 64.9% of the app]1ed (! C]res1dues remained
associated with the soil following ]eachxng The radioactivity
decreased from 10.5-11.6% of the applied in the 0- to 2-cm segment to
0.9-1.1% in the 28- to 30-cm segment (Table 22). In the extract of
the 0- to 2-cm segment, alachlor was 75.4% of the recovered

- radioactivity, Compound Il was 0.6%, Compound IX was 1.1%, and

Compound XV was 1.5% (Table 23). In the extract of the combined 12-

to 16-cm segments, alachlor was 9.3% of the recovered radioactivity,
Compound I was 1.4%, Compound II was 1.3%, Compound VI was 0.8%, ,
Compound IX was 3.7%, Compound XIII was 3.4%, Compound XV was 0.6%,

and Compound XVI plus Compound XVII were 1.9%. Uncharacterized

residues in the aqueous extracts were 11.7-39.2% of the. recovered ... . ..
radicactivity, and unextracted residues were 20,3-34.6% of the .. .
recovered. The material balances were 88.2-94.0% of the applied.......
(Table 22). R R AR

 The descrwptlon of the methods was d1sorgan1zed and often 1ncomp1ete ; B

. resu]ts of the 1nd1v1dua] experlmenis;t?r“:";;;""::

!The soils used in these stud1es were’ con51stent1y m1sc1ass1f1ed The
study authors had incorrectly included the organic fraction with the

mineral fractions to obtain the "100%" textural analyses of the

“soils. Based on .the USDA soil classification system and the soil

analyses provided in the document, the soil described as a "Ray silt ,

Toam soil" was a silt soil, the s011 described as a "Drummer clay

loam soil™ was a silt 1oam soil, the soil described as a "Lintonia-

- loamy sand soil" was a sand 5011 the soil described as a "Spinks

sandy loam soil” was a loamy sand soil, and the sediment was a sandy
clay loam. The names of the soils were retained in the review to
ease the interpretation of the registrant document; however, since
the soil types are specific-to texture, the soil types reported by
the study author are lncorrect , ,

The solubility of alachlor in water at 24 C was reported to be 240

gm the vapor pressure (92.2.X 10 ‘MM Hg at
the volatilxty from water was 751 :

" The typical agr1cu1tura1 app]icat1on rate for a]ach1or was reported

to be 2 1b a1/A. _ L e ek R L
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Hydrolysis

1.

The page of the results section containing the text concerning the
hydrolysis study [page 24] was missing from the study document.
Therefore, the data summary was written only from the pertinent
tables (Tables 1-5).

The pH and sterility of the buffer solutions apparently was not
monitored over the study period. The study authors failed to state
the pore size of the Millipore filter used or if 1t was sterilized

- prior to use.

The study authors estimated the haﬂfettfe of--alachlor-to be >24
months in sterile water. This estimate is of limited value because
the calculations involve extrapolatioh:considerably beyond:‘the
experimental time limits of the study. Data are often incapable of'i
accurately.predicting trends outside .of: their range ‘because small <"
differences are magnified and v ns wh '

may, 1n fact, be curv111near

Informat1on on the hydrolys1s of pes 1c1des 1n ster11e 1ake water,
nonsterile laké water; and deionized water::is. notfrequwred by: - .
Subdivision N guidelines. The nonsterile lake water: exper1ment“was
des¢ribed by the -study authors as:an aerobic- aquatic .metabolism .
study; however, Subdivision N gu1de11nes specify that an aerobic
aquatic metabolism study is conducted in a soil:water system, not in
water only. The design of the nonsterile lake water system most
closely resemb]es that of hydro]y51s

Photodegradat1on in Wate

1.

The page “of the results section conta1n1ng the text concerning the
‘photodegradation in. water study [page 24] was m1ssing from the study
document.

Although the study authors describe the preparation and 1rrad1at1on
of nonsensitized samples, no data from these samples was provided.

In the abststractthe study authors stated that alachlor was stable in
the absence of the photosensitizer [page 6], th1s statement cannot be
accepted W1thout supporting. data. .

The buffer sorttionsf : th1s”study were not adequate]y descr1bed

Th1histudy wa ond ctedmus1ng a: blacklmght A]though the 11ght .
source used 1n‘study was neither adequately described nor compared to

~ sunlight, the emission spectrum-of what. is commonly consided _ to be

“b]ack11ght“ is not suff1c1ent1y comparable to sun11ght

A]though the study authors reported the data for the sen51t1zed
so]ut1ons in terms of app11ed rad1oactivity , it was uncerta1n if

rd 1.21- ,'i L ."“7




this was actually applied radioactivity or recovered radioactivity.
Material balances were not provided, and apparently no immediate
posttreatment samples were analyzed (see comment 7). The sum of the
radioactivity in the water and organic phases presented in Table 6
consistently totaled IOOA

6. Separate dark controls were not prepared. Alachlor was relatively
stable in the hydrolysis portion of this study

7. The temperature of the photo]ys1s solutions was not reported.
8. The study- authors reported that an exper1ment was conducted using

C] -enriched alachlor (labeled at the C- 2 p051t1on) No data were
prov1ded for this experiment. . : B L

9. Although test solutions were repo¥ ‘prepared- us1ng'a 'ch10r
labeled in different positions,” thée"data preésented did not-’ :
d1st1nguish between the Tabeling positions.. In addition, the.
alachlor 1n the 1arge sca]e exper1ment‘was“netmcharacter1zed

Photodegradat1on on 5011

1. The. study: was -terminated-at- 72 hours :wh1ch ‘was’ con51derabF ~befo
- the photodegradation half-1ife for a1ach10r‘cou1d be“established:”
- Subdivision-N guidelines state that at least one ‘sampling . 1nterva1 :
" should be made after one-half of the parent. had degraded or at 30
~ days, whichever occurs first. Based on the data provided, the study
authors determined that, "Based -on. a normal 10 hour day of sunlight,
. the half-life of alach]or on the soil surface would be approx1mate1y
- 80 days." [page ' 30]. B

2. This study was.conducted_using a??SUnlamp“. Although the Tight'
' source used in study was not adequately described and was not
compared to sun]1ght the emission spectrum of what is commonly
considered to be a.-"sunlamp" is not suff1cient1y comparable to-
-sunlight. , , .

3.  The temperature-ot the irradiated soil was not reported

4. It could not be determined if the samples were continuously -
T 1rradiated

"?[;,Aerob1c o1 metabo

v,;Uncharacter1zed radioact1v1ty was present in the methy1ene chlorxde
~extracts and aqueous extracts at up to 2.1-2.6% (0.042-0.052 ppm) and
1.8-2.9% (0.036-0.052 ppm) of the applied radioactivity,
respectively. Uncharacterized volatiles other than CO, were present
at up to.0.72-1.15% of the applied (0.014-0.023 ppm). ~Subdivision N
guidelines state that degradates present at >0.01 ppm must be
identified. However, according to the Environmenta] Fate
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Reregistration Rejection Rate Analysis document (9/93), the Agency

now requires identification only of .all residues equal to or greater
than 10% of the dose rate.

The collection and analysis of volatiles other than €0, was not
clearly described.

The large- and small-scale soil incubation experiments were conducted
using significantly different procedures No evidence was provided
to demonstrate that the degradates in the small-scale studies were
the same as the degradates identified in the large-scale study.

The 1abeling'position of alachlor was not reported

The acid hydrolysis experiment (usxng so11 from’ the large scale

‘incubation) was conducted to determine.if radioactive residues.: would

hydrolyze to diethylaniline. Results "confirmed the fact that the
aromatxc funct1ona11ty was not altered [pa 41]5" :

Floodwater. samp]es and ammonium hydrox1de extracts cen ining- up to
1.6% of the applied radioactivity (0.06 ppm) and 11.5% (0.42 ppm),
respect1ve1y, were not analyzed. Additionally, radioactivity. present

" in the floodwater samples and ammonium hydroxide extracts at up to -

1.84% of the .applied radioactivity.(0.07 ppm) and 0.7-1.8% (0.03-0, 07
ppm), respectively, was not characterized. Subdivision N quidelines
state that degradates present at >0.01 ppm must be 1dent1f1ed

atch egu111br1u

1.

2.

3.

" The soil was sieved through a 500-um mesh remov1ng atsxgn1f1cant
portion of the soil sand fraction. The removal of the sand fract1on
can possibly reduce the mob111ty of alachlor. .

The study was conducted using water, rather than ao. 01 M calcium
solution. - A

The equilibratioh temperature was not reported..

Column leaching stuQ;es (unaged)

1.

‘"showed mainly alachlor with-2’,6’-diethy1-N- methoxymethy1a

The study authors stated that when the leachates were analyzed the
results of the GLC/RAD analysis of the methylene chloride extract..- -~ >

(IX) still present at the same ratio as in the alachlor solution =
applied to the column [page 32]." Neither the original analysis- of
test solution, nor the ana1ysis of leachate were provided.f,y,f =

The columns were packed w1th soil to a depth of 30 cm. us1ng a wooden
dowel. According to the study, the water "was added at a rate slower

- than the: infiltration capacity of the soi] " The study authors d1d

-1.23- o ' . B ’_ f'i.f’:.‘ :i, L ,_




not report if the columns were saturated with water prior to
Teaching; the columns used for the aged leaching study were
specifically described as moistened. These conditions could have
decreased the amount of parent observed in the leachates.

The study authors stated that the mobility of alachlor was inversely
correlated with organic matter content of the soil [pages 31-32].

The study authors stated that alachlor was of "intermediate" mobility
[page 31]. The mobility determined by the study authors does not
correspond to the mobility of the pesticide determined by evaluating
the distance the chemical.may leach presented in the Federal
Register, Vol 44, No. 53 (the system for evaluation of mobility used
by the EPA). The mobility of methyl parathion in each soil reported
in the data summary section of this review was determined according

- to the system;ﬁublished in the Federal Register. :

Even though the amount of radioactivity found=in the léachates in the -
silt loam.soil column was only 0.5-0:6% of-the applied, substantial .-
movement of the chemical was.observed in the:column.. Most ot the s
radioactivity (53.5-57.7% of the applied) was.found:in the soil = =

segments corresponding from-9- to 18-cm.”

In the aerobic-metabolism study in this document, the half-life of
alachlor was estimated to be 2-3 weeks. In this study, the soil was
aged for 30 days, which is considerably beyond the estimated half-

life of alachlor. It could not be determined if .sufficient parent
compound was present since.the aged soil was not analyzed prior to
leaching. Subdivision N guidelines require that the aged residues be
%har:cteriZed immediately prior to leaching and immediately following -
eaching. - e o - '

" The methods description was incomplete, the aging conditions for the

soil were not described.

The data presentation of therresidues in the soil extracts was
unclear (Table 23). The units represented by the numbers were not
stated, and the reviewer assumed that the data were presented in.

_ terms of "recovered radioactivity". _It was uncertain what the-

informatfon present in the row."14C-activity found {(combustion)"
related to, since these figures. are different than those presented
for the column sections presen Table 2 i PO
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Page is not included in this copy.

Pages IL! &\ through &qbare not included..

The material not included -contains the following type of
information: : -

—_ Identity of product inert ingredients.
Identity of product impurities.
Description of the product manufacturing process.
Déscriptién of quality control procedures.
Identity of the source of produét ingredients.
%ales or other commercial/financial information.
A draft product label. »
The product confidential stétement of formula.

Information about a pending registration action.

The document is a duplicate of page(s)

zg FIFRA registration data.

The document is not responsive to the request.

<

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




