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‘This memo summarizes the updated EFED science chapter for the alachlor RED. The
document has been updated to include the latest studies and monitoring data available to

the Agency. EFED alsoincluded, where appropriate, answers to questions and comments

that the registrant submitted in response to-our 1996 Alachlor Sc1ence Chapter (Wratten
1996; MRID 441055-01)

Exposure Characterization

The environmental fate assessment for aiachior, which begins on page 4, shows that

. Alachlor has a low affinity to adsorb to soils and is expected to be highly mobile.
. Alachlor is moderately persistent and dissipates primarily by aeroblc soil
~ metabolism processes with a half-life of 2-3 weeks.
. The major acid degradates of alachlor are very mobile and appear to be persistent.
. Field dissipation studies confirm this fate profile (half-life of 6-11 days; leaching

through 42-48 inches in one of the studles)
The water resources assessment, which starts in page 7, concludes that

. Alachlor is highly mobile and moderately persistent. These characteristics are
observed in chemicals that reach ground water and surface water. -



. Alachlor presents a clear hazard to groundwater quality. Reliable monitoring

) studies have demonstrated that alachlor, used according to label, results in

significant groundwater contamination. Alachlor use also results in the majority of
‘groundwater in use areas being contaminated with breakdown products.

. Monitoring studies show that alachlor levels in surface water result in effects on
aquatic plants and indirectly on aquatic animals.
. Information available indicates that (surface) dnnkmg water supply systems will

rarely fail to comply with the SDWA.

Ecological Effects Characterization

The available toxicity data for alachlor, which is discussed starting on page15, indicate that
it is

. Slightly to practically non-toxic to birds on an acute oral basis (LD, of 1500 mg/kg).

. Slightly toxic to mammals, based on a rat study (LD, of 930 mg/kg).-
K Slightly toxic to honey bees (LD, >36 ug/hee). '
. Slightly to moderately toxic on an acute basis to freshwater fish (LC,, 1 -33 ppm).
. Highly to moderately toxic to freshwater fish on a chronic basis (NOEC>0.1 ppm,
LOEC=>0.2 - ppm).

. Moderately toxic to saltwater fish (3.9 ppm), moderately toxrc to saltwater mysrd (2 4
ppm) and moderately toxic to shellfish (1.6 ppm). .

¢ Highly toxic to aquatic plants (based ona snngle speCIes tested NOEL=0. 35 ppb,
LOEL=0.69 ppb, EC.;=1.64ppb).

. A potential risk to nontarget terrestnal and aquatic plants, and endangered plant
. species.

The major alachlor degradates appear to be less toxic to aquatic organisms than the
parent

Environmental Risk AsSessment-

. An evaluation of the risk to nontarget organlsms from the use of alachlor products,
combining toxicity data with potential exposure, indicates that

. - Alachlor poses a potential risk to terrestrial animals on a chronic basis. Addltlonal
information must be submitted by the registrant to rule out risk.

o The granular formulations and high use rate pose the greatest risk to nontarget
organisms.

«  Alachlor levels observed in surface water monitoring studres could result in
‘extensive adverse effects on aquatic plants.

« - Aquatic animals are not at acute risk due to exposure to alachlor, ‘but chronic -

effects may be observed under certain circumstances.
The environmental risk assessment begins on page 19 of the science chapter.

Outstandmg Data Regu:rements

‘The enwronmental fate database is largely complete. There are several gaps in the
available ecotoxicity data base. Overall, EFED considers these.information gaps to be
very serious with regard to our capacity to characterize the environmental risks of alachlor.



Two terrestrial field dissipation studies of alachlor were performed in the state of
California. These studies are not adequate to fully characterize the range of field
conditions to which exposure to alachlor may occur. In addition, these studies may
not fully assess conditions where leaching is important. The herbicide alachler is
extensively used throughout the United States. EFED would ordinarily require an
additional terrestrial field dissipation study, conducted in a different site, in a high
use state (such as lowa, Illinois, Ohio or Minnesota). While this data requirement
is not fulfiled, EFED believes that, given the extensive monitoring information
available, an additional field dissipation study will not appreciably change our
assessment of the chemical. Therefore, no additional studies will be required.

We have only one aquatic plant study although alachlor is a heavily used
herbicide. Most herbicides are required to have 5 species tested to determine the
range of expected effects to different types of plants. It is likely that testing of 4
more species will indicate that at least one is more sensmve than the single species
tested already.

The degradate alachlor-ESA has been found to be more prevalent in ground and
surface water than parent alachlor. The limited toxicity information does not
suggest that this chemical is highly toxic to aquatic animals. However, in view of
the prevalence of this chemical in the environment, EFED recommends a more
complete characterization of its fate and effects properties. For alachlor-ESA,

EFED recommends the normal complement of toxicity measurements for five
species of aquatlc plants.

The Agency does not have studies of effects on avian reproductlon desplte
extensive use during parts of the year when birds will be breeding, and despite the
fact that other acetanilides (acetochlor, metolachlor) have been shown to be toxic

~inavian reproduction studies reviewed by EFED. In the absence of an acceptable

avian reproduction study, EFED will assume that alachlor is similarly toxic. *

A requirement for studies to characterize spray drift was imposed in 1991. Data
from the SDTF is now under review in EFED. EFED is hot proposing measures for
control of spray drift at this time, beyond label requirements for use of best
management practices. We suggest that a decision be made on whether to
establish additional mitigation measures for drift, after reviewing information on how
much of current alachlor use has the potential to result in drift.

Concerns

The fo’llowing con‘cerris’a_re discussed in detail in the body of the RED docyument. ’

Concerns for Quality of Water Resources

Grourid Watei-. EFED has significant concerns about the impact alachlor and its
degradates may have on ground water quality. Consideration of environmental
~ chemistry and fate properties indicates that alachlor and a number of alachlor degradates
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will leach to ground water. An extensive body of groundwater monitoring information has
been reviewed (refer to Appendix C). This data confirms that alachlor and alachlor
degradates do in fact contaminate groundwater.

Several recent studies have found alachlor degradates in groundwater samples, including
alachlor-ESA and alachlor oxanilic acid. These degradates are more persistent than
parent alachlor and appear to be widespread in groundwater. Alachlor-ESA has been
detected almost 10 times more frequently than alachlor, and is the most frequently
reported pesticide related compound in ground water monitoring studies for pesticides in
the mid-continent area. Alachlor-ESA has been found up to a maximum concentration of
8.6 ug/L in 45 to 70 percent of Mid-western groundwater wells sampled in a study focused
on near-surface aquifers in corn and soybean growing areas. Another study in
Massachusetts reported up to 20 alachlor degradation products, with the total
concentration of degradates exceeding 2-fold the concentration of the alachlor parent.

- Surface water. Alachlor levels observed in monitoring studies (refer to Appendix D) are
sufficient to result in effects on aquatic plants and indirectly on aquatic animals.
~ Regarding alachlor contamination of surface water sources of drinking water, the
monitoring information .available to us indicate that drinking water supply systems will
rarely fail to comply with the Safe Drinking Water Act because of alachlor in the water
sources (i.e., annual averages will rarely exceed the current MCL of 2 ug/L). Particularly
relevant sources of monitoring information are recent (1992- -1996), extensive data
collected by the Acetochlor Registration Partnership monitoring 175 surface water sites,

- and by the US Geological Survey in reconnaissance surveys of Midwestern streams and

reservoirs. Such data may reflect reported substantial decreases in alachlor use.
However, we now think that the concentration of alachlor-ESA in surface water needs to
be considered carefully from the standpoint of posing a human health risk. The
concentration of alachlor-ESA often greatly exceeds the concentration of parent alachlor
and often occurs at concentrations of several ppb even |n early Spring before alachlor
apphcation

We cannot fuIIy assess the toxicity of alachlor-ESA to humans and certain aquatic species.

If the Agency finds that the human health risk of alachlor-ESA requires further evaluation,
EFED analysis of surface water and ground water monitoring information will be useful for
assessment of the health risk. EFED is recommending additional studies to characterize
the ecological effects properties of alachlor-ESA. We are also concerned about the
possible risk posed by exposure to other major degradates of alachlor such as DM-oxanilic
acud alachlor oxamllc acid, and alachlor sulfi nylacetlc acid.

Concerns for Risk to Nontarget Organisms

Terrestrial Organisms. For terrestrial animals the EFED does not have concerns for
-acute effects. EFED has tentative concerns for chronic effects: The EFED does not
have an avian reproduction study for alachlor, but avian reproductlon studies for other
acetanilides (metolachlor, acetochlor) suggest high toxicity on a chronic basis. Based on
this, and on consideration of the scope and seasonal pattern of use (including application
at times when birds will be breedmg) EFED has a concem that alachlor may adversely
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affect avian reproduction. The information available on persistence of alachlor. is
consistent with a chronic concemn: Alachlor is moderately persistent in soil. The major

dissipation route in soil is microbially mediated, with half lives of 2-3 weeks under aerobic
‘conditions.

Large scale use of a herbicide ordinarily poses concern for terrestrial plants at least in
the vicinity of application sites. EFED is not raising special concerns for effects of alachlor
on terrestrial plants, relative to other herbicides with extensive use. The evaluation of risk
to terrestrial plants indicates high risk from exposure to alachlor drift and runoff. EFED
does not have information on toxicity of alachlor degradates to terrestrial plants.
Aquatic Organisms. EFED believes that alachlor levels observed in surface water
monitoring studies could result in extensive effects on aquatic plants. Such effects
‘could in turn cause population level effects on aquatic animals (including fish and
amphibians) via habitat modification or decreased food supply. Information is not available
.on the effects of degradates on aquatic plants. '

For aquatic animals, risk quotients based on screening-level ex'posure estimates do
exceed levels of concern for chronic effects. However, the monitoring information -
available does not suggest widespread effects by direct acute or chronic toxicity. The
available information does not suggest high toxicity of alachlor degradates to aquatic
animals. For estaurine/marine species, risk quotients, based on screening-level exposure
‘'estimates, do not exceed level of concerns for acute effects for saltwater fish, saltwater
mysid or shellfish. - ' '

Based on the aquatic plant data (one study), EFED is cénﬁdent that adverse effects on

aquatic ecosystems, including potential for population level effects on aquatic animals, will
occur. ’ '

Suggestiohs For Risk Reduction

(i) Ground water resources

In its responée to the 1994 énd 1996 (MRID# 44105501) draft Reregistration Eligibility
Document (RED) for alachlor, Monsanto accepted several ground-water mitigation
recommendations:

a) Monsanto will change its alachlor labels to include an up-to-date ground-water

advisory. A copy of this label is provided in the section on Suggested Label
Precaution Language; . " A ' '

b) - Monsanto agreed to classify alachlor as a Restricté{d Use Pesticide (RUP) for |
~ ground-water concerns;

c) 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
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accidental water contamination.”

d) Use reductions, as a result of being a member of the Acetochlor Registration
| Partnership.

e) Ongoing voluntary programs Operation Green Stripes and Well Assistance
Programs. :

In addition, because of the extent of ground-water concerns for alachlor and its
degradates, EFED notes that alachlor has been proposed for inclusion in State
Management Plans (SMPs) in a recent proposed rule-making (61 FR 33259, June 26,
1986). "Placeholder" language used for earlier SMP candidates such as metolachlor can
be updated to reflect the new status of the SMP rule.

Since available monitoring data show that alachlor degradates are more frequently found
{in water than the parent, validated analytical methods for these degradates (including
alachlor-ESA) are needed. These methods must have minimum detection limits of equal
to or less than 0.1 pg/L in water. In addition to the parent alachlor, EFED recommends
that the registrant also supply standards of its degradates (alachlor-ESA, DM-oxanilic acid.

alachlor oxanilic acid, and alachlor sulfinylacetic acid) to the pesticide repository.

EFED suggests that the Reglstrant work with the Agency to 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. The registrant notes that there have been major
alachlor use reductions since 1994. EFED also notes that the registrant has agreed to
-reduce the maximum label application rate from 6 to 4 Ib ai/Acre. However, where alachlor
is used it still has the potential to centaminate ground water. The risk of potential.
- contamination of vulnerable ground-water resources can be reduced through' label
restrictions that identify 1) use restrictions and 2) soil or geographic restrictions (for
example, karst areas, highly-permeable soils). Because the detection of alachlor is related

to irrigation, more efficient |rr|gat|on methods could be adapted to reduce pes’umde
Ieachlng ' :

In orderto determme the effectiveness of any measure in preventing further contamlnatlon
of ground-water resources, ground-water monitoring studies would be needed. Otherwise,
we have no way of evaluating the extent to which proposed mitigation méasures are
effective. EFED believes 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 other monitoring programs. Monsanto could enter into
negotiations with SRRD to set the details of such triggers, such as number of detections
and concentration levels. ' :

(if) Surface water resources
As described above, EFED ie not raising concerns for drinking water from surface water

sources at this time because there is substantial evidence that the current MCL of 2 pg/L
is not routmely exceeded. However, degradation of surface water quality is of concern}
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especially for sensitive class 1 and 2 streams and for its potential to further decrease the
quality of lower class streams. Suggested label precautionary language below would
reduce the potential for incidents of contamination of surface water. The risk to aquatic
organisms can probably be reduced significantly only by general reductions in use.

. (iii) Nontarget species

Alachlor is expected to have some adverse effects on terrestrial plants, at least close to
application sites. The greatest concern at present is for impacts on aquatic ecosystems,
resulting from effects on aquatic plants, and perhaps occasionally from direct effects on
aquatic animals. Substantial reduction in the risk to aquatic species and ecosystems can
probably only be obtained by a widespread reduction in use. '

Suggested Label Precaution Language

EFED believes the following label precaution language, based on standard labels, would
be effective in reducing risk to nontarget species and water resources:

Manufa‘cturing-use and end use-prociucts related to hazard to nontarget species:

“This chemical is toxic to terrestrial and .aquatic plants, fish, and aquatic"
invertebrates." - . : :

Label precautions related to chronic toxicity to terrestrial animals is an unresolved issue,
in absence of avian chronic studies. EFED believes that alachlor is likely to be toxic to

. birds on a chronic basis, but we generally only propose label precautions based on direct
measurements. It may be desirable to have label precautions advising against exposure -
of birds during the breeding season. o : o :

Manufacturing-use products regulating releases to the environment:

"Do not discharge effluent containing this product into lakes, streams, ponds

estuaries, oceans or other waters unless in accordance with the requirements of a
National Pollutant Discharge Elimination System (NPDES) permit and the permitting

authority has been notified in writing prior to discharge. Do not discharge effluent

containing this product to sewer systems without previously notifying the local

sewage treatment plant authority. For guidance contact your state Water Board or

Regional Office of the EPA.” ) ' o

End-use products to control surface water cont‘aminatio'n by runoff, drift, or accidental
spillage: ' : : : '

(@  For direct contéminatioh of surface water:
" - "For terrestrial uses. Do not apply to water or to areas where surface water is

present, or to intertidal areas below the mean high water mark. Do not contaminate
- water when disposing of equipment washwater or rinséate.”
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(b)  For spray drift and runoff from application sites to surface water: EFED sv'uggests
that the standard label language and language for best management practices for
aerial spray drift management be included for all aerial application end-products.

In addition, the following precautionary language‘ is recommended:

"Alachlor can contaminate surface water through spray drift. Under some
conditions, alachlor may also have a high potential 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-laying extremely shallow
ground water, areas with in-field canals or ditches that drain to surface water, areas
not separated from adjacent surface waters with vegetated filter strips, and areas
over-laying tile drainage systems that drain to surface water."

The ground-water advisory languége- below better reflects the concern pertaining to
ground-water contamination with alachlor and its degradates than the current language
located on the alachlor label under "Environmental Hazards":

"This chemical and/or its metabolites are known to leach through soil into ground
water under certain conditions as a result of registered uses. Use of this chemical
in areas where soils are permeable, particularly where the water table is shallow,
may result in ground-water contamination." .

Toxicity to Nontarget Organisms For Granular Products

“This pesticide is toxic to fish, aquatic invertebrates, and wildlife. Do not apply
directly to water or to areas where surface water is present or to intertidal areas -
below the mean high-water mark. Runoff may be hazardous to aquatic organisms
in neighboring areas. Cover or incorporate granules that are spilled during loading
or are visible on soil surface in turn areas. Do not contaminate water when
disposing of equipment washwater or rinsate.” ' '
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ENVIRON_MENTAL RISK ASSESSMENT
Use Characterization
Alachlor is herbicide registered for use on the following crops:

succulent and dry beans;
field, pop, and sweet corn;
peanuts;

grain sorghum;

soybeans.

Most of Alachlor use, by acreage or pounds, is Aaecounted for by corn and soybeans.

Alachlor is typically applied as a broadcast or band application, either preemergent or
postemergent. The registrant has agreed to reduce the maximum application rate of
alachlor from 6 to 4 Ib a.i./A. .

Alachlor is an acetanilide. Other acetanilide herbicides are acetochlor, propachlor, and
. metolachlor. Chloroacetamides (chlorinated acetanilides) are known to inhibit biosynthesis
of fatty acids, lipids, protein, isoprenoids, ﬂavonoids and gibberellins. -
" Formulations include emulsn" able Concentrate Granular, Flowable Concentrate,
Microencapsulated, and Water Dispersible Granules. In various products. alachlor is
formulated with trifluralin, atrazme glyphosate lmazaqum or dlcamba

Risk to nontarget species may be reduced by watering in, as recommended on some
labels. However, there are lndlcatlons that irrigation may promote movement into ground
water ‘ ,

The information available to us indicates that alachlor can be applied aerially, and also by
other procedures that can create aerial drift. Application Equipment indicated by BEAD
are: center pivot lrngators aircraft (fixed wing, helicopter); granule apphcator ground _
pneumatic (compressed air) applicator; sprayer; spreader.

Magnitude of Use:

BEAD has supplied a table summarizing magnitude of use for the period 1993 to 1995, by
" crop. Information supplied by the registrant indicates that the total volume of use has
- dropped precipitously in recent years (reductlon by somewhat more than 50% from 1984

" to 1994)

Use in Corn and Soybeah Areas
Corn is growh in almost every state in the continental U.S. Major corn-growing areas
include the Midwest and Great Plains states (from Ohio west to Nebraska and from
southern Minnesota/Wisconsin south to lllinois/Missouri), the Mississippi River Valley, and
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the East Coast (from southeastern Pennsylvania to North Carolina) (USDA National
Agricultural Statistics Service, 1996 Harvested Acres by County). These regions include
such wildlife-rich areas as the Prairie Pothole region, Sandhills Lake region of Nebraska,
and coastal/estuarine regions of the Delmarva peninsula and North Carolina. Many of
these areas are used by waterfowl and shorebirds as breeding, feeding, and migratory
resting grounds: In addition, corn may be grown in the vicinity of freshwater and
estuarine/marine aquatic habitats. This can lead to exposure of aquatic resources from
the off-site movement of chemicals applied to cornfields near such habitats.

The corn-growing region includes localized areas which have a high potential vulnerability
for contamination of shallow ground water with pesticides (Kellog et al. 1992). Such
vulnerable areas include the eastern coastal plain from southern Georgia to New Jersey,
eastern Nebraska, and southern portions of the Great Lakes region. While the majority
of corn-growing areas are dominated by soils which have a moderate runoff potential and
moderate infiltration and permeability (also referred to as Hydrologic Group B soils),
localized regions are more susceptible to runoff (Kellog et al., 1992). Areas with
significant percentages of soils with moderately high to high runoff potential (Group C and
D soils) include the Gulf Coast region of Texas, the lower Mississippi River Valley, the
Missouri River Valley in South Dakota, the extreme eastern coastal plain of Georgia, South
Carolina, and North Carolina, and portions of the Ohio River Valley. These soils are more
prone to runoff because of slow permeability (low saturated hydraulic conductlvmes)
and/or a relatively shallow water table. '

Use in Sorghum Aréas

Major sorghum-growing areas in the U.S. are the central and southern Great Plains (from
Nebraska south to Texas and from eastern Colorado to Missouri) and the Mississippi River
Valley from southern lllinois to Louisiana (USDA National Agricultural Statistics Service,

1996 Harvested Acres by County). The number of acres planted to sorghum appears to
be increasing in the coastal plains of the Carolinas and Georgia. While the geographic

extent of the sorghum area is less than that of corn, it does include significant areas of

wildlife habitat. It may also be found in the vicinity of estuarine/marine habitats, especially
along the Gulf Coast region of Texas. Potential exposure of aquatic resources may occur
from the off-site movement of chemlcals applied to sorghum fields near such habltats

Sorghum is more tolerant of dry condmons than corn and is typlcally grown in warmer
climates which have a lower rainfall than the corn region. Overall, the’ major sorghum
areas also have a lower potential vulnerability for contamination of shallow-ground water,
except in the southeastern U.S., where the acreage of sorghum is increasing (Kellog et al.
1992). Large areas of Texas and the Mississippi River Valley are dominated by the high
runoff potenflaI Hydrologic Group C and D soils. In such areas, the adjacent aquatic
habitats may be vulnerable to off-site movement of chemicals from runoff.

Use on peanuts areas

Péanuts are grown primarily in the southern Coastal Plain, from Virginia to Alabama and
in the plains of central Texas and Oklahoma (USDA National Agricultural Statistics



Service, 1996 Harvested Acres by County). The Coastal Plain region includes significant
areas used by waterfowl and shorebirds as breeding, feeding, and migratory resting
grounds.  Peanut-growing areas may occur in the vicinity of freshwater and
estuarine/marine aquatic habitats. The Coastal Plain includes a large percentage of areas

with a high potential vulnerability for contamination of shallow ground water with pesticides
(Kellog et al. 1992). ’

Chemical Profile

- Common name:  Alachlor
Chemical structure:

Physical state: solid
Color: : - white or yellow
Melting point: - 40-41°C-

Molecular weight: 269.77
Specific gravity: -~ - 1.133

Solubility: - water - 240 ppm at 20°C
' Soluble in ether, acetone, benzene, alcohol, and ethyl acetate
Vapor pressure: 2.2x10° mm Hg @ 24°C :
Octanol/water partition coeffi cient: 434 (one study, MRID#00152209 reports
* partition coefficients of 33.0-37.1 in 20-
120 ppm solutions)

" Nomenclature for the parent Alachlér and its major degradation products:
Alachlor = 2—chloro-2',6"--diethyI-N-methoxymethylacetanilide |
_élachlor oxanilic acid = 2',6'-diethyl-N-methoxymethyloxanilic acid

‘alachlor sulfonic acid =2', 6' -diethyl-N- methoxymethyl—z-sulfoacetanlllde

alachlor sulfi nylacetlc acid = [N methoxymethyl -N-(2,6- dlethylphenyl) 2-amino-2-
oxoethyljsulfinylacetic acid

DM-oXa}nilic"acid‘=' 2',6'-diethyloxanilic acid
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Exposure Characterization

Alachlor is stable to abiotic processes (hydrolysis, photolysis in agqueous media, or
photodegradation on soil). The major dissipation routes for the chemical appear to be
microbially mediated degradation and leaching. Alachlor is degraded at moderate rates
(t,= 2-3 weeks) in aerobic soils, with several degradates observed, including DM-oxanilic
acid, alachlor ethane sulfonic acid (alachlor-ESA), alachlor oxanilic acid, and alachlor
sulfinylacetic acid. Although EFED does not have valid K,'s for alachlor’, the column
leaching study for the parent indicates that it is very mobile and is not appreciably
adsorbed to soils with low organic matter. A batch equilibrium study on alachlor-ESA

shows that this degradate is very mobile. The findings in the field confirm the predicted
fate from laboratory studies. :

Alachlor dissipated at moderate rates in the field; the observed half-lives of 6 and 11 days
are of the same order of magnitude of the half-lives observed in various aerobic soil
metabolism studies (2-3 weeks). It appears that the persistence and mobility of the
chemical may increase as it reaches deeper soii horizons which have lower-organic matter

content and decreased biological activity, thus increasing its potential to leach into .
groundwater. . : -

a. Environmental Fate Assessment
~ Based on acceptable and sUppIementaI studies, the following conclusions can be drawn:-
i. Deg?adation and Metabolism

Alachlor is a soluble molecule (240 ppm in water at 20°C), with an octanol/water partition -
coefficient of 434, and a vapor pressure of 2.2x10° mm Hg.

Alachlor was stable to hydrolysis in buffered solutions at pH's 3, 6, and 9. It was also
relatively stable in natural lake water. Alachlor does not show anyabsorption bands above
,240 nm in the absorption spectrum; therefore, it is not expected to undergo photolysis in
water or on soil. ‘ : R I

. In soils, under aerobic soil metabolism conditions, 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 6-21 days. The studies include
use of different sites, different formulations; and different soil types. Several degradates
were observed in the studies. The major degradates in the aerobic soil metabolism studies
were DM-oxanilic acid. (with a maximum of 17.0% of the applied), alachlor sulfonic acid
(ESA,; 24.9% of the applied), alachlor oxanilic acid (22.4% of the applied), and alachlor
sulfinylacetic acid (16.2% of the applied). Of these major "water-soluble" degradates,
alachlor sulfinylacetic 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

=S The registrant indicated that a Ko of 124 has been reported by USDA/ARS in their Internet Web site.

However, the scientific validity of this value cannot be determined from available information.
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persistent than alachlor, since significant concentrations remained in the soils at the end
of the aerobic soil metabolism studies.

CO, is the ultimate degradate; it comprised 16.17-30.00% of the applied after 175 days in
a valid study. Unextracted residues comprised <20.76% of the applied at the same test
interval. '

ii.  Mobility .

Based upon both supplemental and acceptable studies, parent alachlor appears to be
highly mobile in soils. In a column leaching study, in three of the soils with lower organic
matter, alachlor was very mobile: silt, sand, and loamy sand soil (0.7-2.4% OM) columns,
the leachates contained 40.9-96.9% of the applied radioactivity. In another soil with a
higher organic matter content, the mobility 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 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 radioactivity found
in the soil segments from 9-to 18-cm. . . :

Since all the major water soluble degradates of alachlor have carboxylic 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. This is supported by the available mobility data for the degradates of propachlor
(propachlor sulfonic acid and propachlor oxanilic acid), which are structurally similar to the
degradates of alachlor; the data for these degradates of propachlor has been used as
surrogate data in lieu-of the original alachlor metabolites. In addition, a batch equilibrium
. study on alachlor-ESA shows that this degradate is very weakly absorbed. Quantitative

results could be obtained in only one of the soils (very mobile in Sable silty clay loam,
Freundlich K, value was 0.45 and K, value was 15). .

iii. - Bioaccumulation

Alachlor is not expected to bio‘accumulate,signiﬁcantly in fish, based on high solubility (240
ppm), and relatively low octanol/water partition coefficient (434).

iv.  Field Dissipation

In a Terrestrial Field Dissipation study conducted in Chico, California, alachlor, at 4 Ib.
‘a.i/A, dissipated with a half-life of 11 days from loam/sandy clay loam soil planted to corn..
This half-life is consistent with the ones observed 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 (the deepest layer
sampled), indicating a large extent of leaching. 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% clay in the 24- to
36-inch soil depth). This "clay pan" reduces the flow of water into deeper soils layers,
decreasing the possibility of leaching of both parent alachlor and degradates.
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In the Chico Terrestrial Field Dissipation study, the oxanilic acid, the sulfinylacetic acid,
and the sulfonic acid derivatives were detected in the 0- to 6- and 6-to 12-inch soil depths
at average concentrations of 0.010-0.045 ppm. Detections were observed through 36- to
48- soil depth for the oxanilic acid, 18- to 24-inch soil depth for the sulfinylacetic acid and
sulfonic acid, and 6- to 12-inch soil depth for the DM-oxanilic acid. Generally, detections
occurred through 44-90 days posttreatment in the subsoils. Once moved to the subsoils,
these degradates appear to persist. Groundwater is not monitored in field dissipation
studies, but there are confirmed detections of alachlor sulfonic acid in groundwater.

Alachlor, applied once at 4 Ib a.i./A, dissipated with a registrant-calculated half-life of 6
days from the 0-6 inch soil depth of a bareground plot of sandy loam soil in Hickman,
California. The field was bareground to simulate preemergent application to a crop.
Alachlor remained mostly in the 0-6 inch soil depth. Detections averaging 0.018-0.046
ppm were reported in the 6-12 inch soil depth on days 0 and 1 after application.

[Inthe Hickman, California Terrestrial Field Dissipation study the following degradates were
detected: alachlor DM-oxanilic acid, which was detected in the 0-6 inch soil depth from day
1 through day 366 after treatment. The chemical was detected in the 6-12 inch soil depth

‘only on day 182 after application (with an average value of 0.004 ppm). Alachlor oxanilic
acid was detected in the 0-6 inch soil depth from day 0 through day 366 after application,
in addition, at three test intervals, detections were reported in the 6-12 inch soil layer. The
chemical was also detected in the 12-18 and 18-24 inch soil layers on day 182 after
application. Alachlor sulfinylacetic acid was observed at low levels in the 0-6 inch soil-
layer from day 1 to 182 after application In addition, the chemical was detected in the 6-12
and 18-24 inch soil layers on'day 182 after application, Alachlor sulfonic acid or alachlor-
ESA was observed at low levels from day 0 through day 366 after application at average
levels ranging from 0.003-0.010 ppm. Detections were also reported in the 6-12 inch soil

- depth on two test intervals. Furthermore, the chemical was detected in the 12-18 inch soil

.depth on day 182 after application, with an average value of 0.003 ppm

V. Volatility

Volatilization is not expected to be an important route of dissipation for alachlor. The
chemical has relatively low vapor pressure (2.2x10° mm Hg). Furthermore, the amount
of volatiles in the aerobic soil metabolism studies were negligible. -

_vi.  Spray Drift

- The labels indicate that alachlor may be applied aerially. No alachlor-specific spray drift
studies were reviewed. The Spray.Drift Task Force (SDTF), a consortium of pesticide

-registrants, has submitted to EPA a series of studies intended to characterize spray drift
potential due to various factors, including application methods, equipment, meteorological
conditions, crop geometry, and droplet characteristics. EPA is currently eévaluating these
studies, which include ground spray as well as aerial application methods. After its review
of the studies, the Agency will determine whether a reassessment of the potential risks
from the application of alachlor to nontarget organisms is warranted. ’
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b. Terrestrial Exposure Assessment

Nongranular applications: The terrestrial exposure assessment is based on the methods
of Hoerger and Kenaga (1972) as modified by Fletcher et al. (1994). Terrestrial estimated
environmental concentrations (EECs) for nongranular formulations were derived from
maximum application rates up to 6.0 Ib ai/acre.

Table 1: Estimated Environmental Concentrations on Avian and Mammalian Food Items {ppm)

Following a Single Application at 1, 4, and 6 Ib ai/A (Hoerger and Kenaga, 1972, as modified by
Fletcher et al, 1994) )

EEC (ppm) Max. Residue for ~ EEC (ppm) Mean Residue

Food ltems 1, 4 and 6 Ib ai/acre for 1, 4 and 6 Ib ai/acre
Shortgrass - / 240 960 1,440 85 340 510
Tall grass ' - 110 440 660 36 144 216

- Broadleaf plants and small insects - 135 - 540 810 45 180 270
Fruits, pods, seeds, and large insects 15 _ 60 . 75 _ 7 = 28 42

Granular applications: EECs for broadcast granular applications are calculated on the
basis of mass (in mg) per area (square foot), corrected for the fraction of the pesticide left
on the surface. The maximum EEC for a broadcast granular formulation is 62.5 mg/ft® at
the maximum 6.0 Ib ai/acre application rate. For unincorporated broadcast applications,
the entire fraction of the pesticide is assumed to remain on the surface. The label for .
granular formulation prescribes adjusting the desired application rate by the fraction:

‘ band width .(inches) / row spacing (inches)
¢ Water Resource Assessment
i. | Ground Water Assessment

Alachlor exhibits the properties associated with chemicals that are found in ground water.
- The chemical has a high solubility and mobility in soils. Once the chemical reaches
deeper soil layers with lower organic matter content and lower microbial populations, it will
persist. An independent study conducted for EPA indicates that alachlor half-lives at
different depths in a sandy loam and a silt loam soil increased; to about 250 to 600 days
at a depth of 5 feet (Lavy et al., 1993). Alachlor has been found to leach in the field at soil
depths of up to 36- to 48-inches (the deepest layer. sampled). Considering the nature of
the chemical (i.e., moderately persistent 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 a substantial number of detections reported in the "Pesticides in Ground -
Water Database," and in the National Alachlor Well Water Survey conducted by the
Registrant, from which EPA determined that alachlor residues have had a significant
impact on ground-water quality throughout the use area.

Several -sources of information on monitoring/detections of alachlor and alachlor
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metabolites in ground water are reviewed in this document and presented in the Appendix
C. That information confirms that alachlor and alachlor degradates will move into ground
~water. These monitoring data are summarized in Table 2.

Table 2. 'Summary of wells with detections of alachlor (parent).

Study! ' Well type Number of Wells (%)

' Sampled | AlachlorDetected | Concentration | Concentration
USGS(1991-1994) drinking 303 10 (3.3%) 9 (3.0%) 1(0.3%)
ARP-GWMP monitoring 173 27 (15.6%) 25 (14.5%) 2 (1.2%)
PGWDB mixed, most drinking 25933 467 (1.8%) 368 (1.4%) 99(0.4%)
NPS drinking 1300 | © 1(<0.1%) 0 (0%) 1(<0.1%)
NAWWS drinking _ 1430 28 (2.0%) 26 (1.8%) 2(0.1%)
Florida drinking 310 46(15%) |
North Carolina drinking ’ 171 15 (8.8%) 10 (5.9%) 5 (2.9%)

A PGWDB= PestlcrdeslnGroundWaterDatabase NPS National Pesticide Survey; NAWWS = National Alachlor Water Well Survey,

USGS = U.S. Geological Survey Midcontinent Study, ARP-GWMP = Acetochlor Registration Partnership Ground-Water Monitoring
Program

Persistence of Alachlor in Ground Water

Ground-water monitoring studies have shown that alachlor contamination is common in
use areas. Recent data suggests that alachlor can persist in the subsurface for years and
that ground water contamination can be expected long after use has stopped. Maas et al.
(1995) found evidence that low concentrations of alachlor in drinking water wells persisted
over long periods, and contamination can move off-site via transport in ground water. In
 Florida, significant alachlor contamination still occurs years after all alachlor use was
canceled in February 1991. Sixteen wells found to-have alachlor at concentrations greater
then 2.0 ppb prior to the ban have been sampled yearly since 1991. The mean alachlor
concentrations in these wells have not changed over tlme (Simons and Flsher 1997; R.E.
Fisher, personal commumcatlon 1998).

. Alachlor Exposure from Drinking Ground Water'-

- Results of several studles desrgned to assess the occurrence of alachlor in drrnklng water
wells makes it possible to roughly estimate the number of people exposed to the
- compound by drinking contaminated ground water. Based on U.S. Census data the
‘National Ground Water Association (NGWA) estimates that 53% of the American public
relies on ground water for their drinking water. This includes about 282,000 public supply
- wells and approximately 15.1 million households using private wells. Based on estimates
. below, EFED believes a large number of people in the U.S. can expect to be exposed to
alachlor in their drinking water. Hundreds of thousands of people living in households
supplied by private wells will have alachlor and/or alachlor degradates in their drinking

4
water as a result of labeled use of the compeound. Large numbers of Amiericans can expect

to have alachlor concentrations above the current Maximum Contamination Level (MCL)

i
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of 2.0 ppb in their drinking water as a result of labeled use of the compound?.

The National Alachlor Well Water Survey (Holden and Graham, 1990; MRID 414000-01)
was designed primarily to assess the occurrence of alachlor in rural wells in high alachlor
use areas. The study estimated 6 million wells, serving 20 million households, occurred
in the alachlor use areas, based on Monsanto’s 1986 alachlor sales data. The majority of
the wells were near agricultural areas, and 40% were within 300 feet of fields where
alachlor target crops were grown. Alachlor was detected in 2.0 % (standard error of 0.25)
of sampled wells at measurable concentrations. The survey found 0.18 % (standard error
of 0.12) of the sampled wells had alachlor concentrations above 2.0 ppb (Table 2). No
significant differences were seen in wells on farm and non-farm properties. Exposure
estimates by Monsanto (assuming a nonlinear distribution for detections, which is
_reasonable for pollutant data with asymmetric distributions and a relatively low occurrence
of events) suggest that more than 100,000 people in the study area had detectable levels
of alachlor in their water supply, 35,000 would be exposed to concentrations of > 0.2 ppb,
.and more then 3,000 people would have alachlor concentrations above 2.0 ppb (MIRD
414000-01). Weaknesses in the survey include: (a) the NAWWS use area underestimated
the alachlor use area defined by Resources For the Future, (b) the study was conducted
in a relatively dry year (1988) which would have minimized the potential for leaching, and -
(c) the estimates do not include small community wells that serve more than 15
households or more than 25 people, which may underestimate the total number of people
exposed to alachlor in dnnkmg water (Rappaport, ICF, 1991).

Two studies in North Ca‘rolma examined levels of alachlor in drinking water wells (Mass
et al, 1995; Wade et al, 1997). NGWA estimates that North Carolina has 912,000

household wells and 20,000 public and community supply wells. In eastern North

Carolina, 8.8% of drinking water wells sampled between 1989 and 1992 contained

measurable alachlor concentrations and 2.9 % were above the current MCL of 2.0 ppb

(Mass et al, 1995). This study also found that contamination is not always confined to
wells in or close to fields to which alachlor was applied. Results of the eastern North

Carolina study show a higher-percentage of wells with alachlor contamination than that
found in the NAWWS study. This study, conducted primarily within the coastal plain, may

reflect potential exposure in an area in which the ground water is highly vulnerable to
contammatlon from pestrcudes (as delineated by Kellogg et al 1992).

Sampllng in Flonda found that 9.4 % of drlnkmg water wells were contaminated with
alachlor and 5.5 % had alachlor concentrations above 2.0 ppb (Simons and Fisher, 1997).
Most of the well contamination at high levels may be a result of mixing and transfer
operations or other point sources (R.E. Fisher, personal communication, 1998), and the
owners have been prowded with water treatment systems or an alternate supply In

2 MCLs are established for public drinking water supplles and are not enforceable for

pnvate water supplies. A one-time detection above the MCL does not necessarily constitute a violation
in public water systems or trigger requirements for mitigation. Such actions are based on average
annual concentrations, which is a time-weighted average of all detections, including the exceedance
value, for the year. Since drinking water violations reported by EPA's Office of Water are for public
water supplies and are based on average annual concentrations, the frequency of such exceedances is
likely to be less than the frequency of individual detections above the MCL. reported here.
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Florida, about 794,500 households are served by private wells; 16,000 are on public and
community supply wells. Concerns about such exposure resulted in a ban of the use of
alachlor in Florida. Since the 1991 ban, average alachlor concentrations in wells initially
found to have levels above 2.0 ppb have not changed, and individual treatment systems
are still required to provide safe drinking water to these households. More than five years
after use was banned these wells still show contamination.

Despite the large amount of uncertainty associated with exposure estimates, they provide
an estimate of the magnitude of people who can expect to have alachlor in their drinking
water. Tens of millions of Americans rely on domestic wells for their drinking water and
- the majority of these are in rural areas. A few wells in any study showing significant levels
of alachlor contamination or only a few percent of wells being contaminated suggests that
.a large number of people will be exposed. '

There are additional concerns related to contamination of ground water used for drinking -
water supply. Alachlor appears to be persistent under aquifer biological and geochemical
conditions. This means that alachlor can appear in ground water years after use and can
migrate with ground water away from use areas. Alachlor contamination has resulted in
loss of untreated ground water as a source of drinking water in Florida and other states.
Years after alachlor was banned, the resource is still degraded. ‘ :

ii. Surface Water AsSessment

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. The
relatively low soil/water partitioning of alachlor indicates that most 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. Persistence will also be limited in waters with short
hydrological residence times by flow out of the system. However, its resistance to abiotic
‘hydrolysis and direct aqueous photolysis, coupled with its low volatilization potential
should make alachlor more persistent in waters with low microbiological activities and long
_ hydrological residence times. =~ -~ '

Alachlor may also enter freshwater, estuaries, and coastal marine water in areas of
“interaction with ground water. Presence in fresh surface water of alachlor-ESA before

application suggest input to rivers and streams from ground water.

There is an extensive body of information on levels of alachlor and alachlor degradates
in surface water (Appendix D). Table 3 summarizes the major surface water studies:

Table 3: Summary major surface water sources with alachlor detections by study.
fstugy ‘ Number of Sites | Maximum Peak (ug/l) | Maximum TWMC' (ug/l)
H ARP - 1885-1996 - 175-176 4.0 < 0.36




- Table 3: Summary major surface water gahrces with alachlor detections by study.

Study Number of Sites | Maximum Peak (ug/l) | Maximum TWMC' (ug/h) |1
USGS - Midwestern 48 51.3 116
Stream Recon. 1989
USGS Mississippi River 8 36 0.43
Basin Study 1991-1992
‘State o_f lllinois 1986-1988 30 18 0.81
Monsanto Finished Surface 30 C 8.5 1.1
Water Study 1986 '
Monsanto Finished Surface 30 12 1.5
Water Study 1985 ' :
USGS Cedar River basin 6. 23 1.7
Study 1984 »

|| Ohio Tributaries to Lake 8 76 3.3

Erie 1982-1985 | ,
Lake Erie Basin Case 7 9147 | 1.74
Study 1983-1987 1

"TWMC: Time weighted mean concentrations, annual unless otherwise noted.
2 Time welghted mean concentration calculated ovér a 4 month period of the study; April 15 to August 15

 The monitoring results primarily reflect resudue detections in lotic waters such as rivers and
streams or large lentic bodies of water such as man-made reservoirs and lakes. Therefore
the levels observed may have been affected by dilution, degradation, or adsorption to soil
or sediment, relative to edge-of-field levels (values occurring close to sites of application
lmmedlately following runoff events). Edge-of-field levels may be better represented by
modeling. (However, at this time only screening level modeling has been undertaken. )
Also, the model scenarios represent small, static bodies of water. Reported peak
concentrations are affected systematically by the intensity of sampling: with less frequent

sampling there is higher probability of levels in the envnronment that substantially exceed‘
the hlghest values detected.

Of the surface water momtoring data available, the USGS Midwestern Stream
Reconnaissance Studies (1989, 1994, 1995) give what are probably the values closest to
the most extreme edge-of-field levels. In that study peak exposures were 51.3 ug/L for
1989, 10.1 ug/L for 1994, and 19.9 ug/L for 1995. The 90th percentile values (upper 10th
percentile values) were 12, 6.5, and 2.0 ug/L: for the same years.

iii. Alachlor Degradates in Water

The major degradates of alachlor are DM-oxanilic aCld -alachlor oxanilic acid, alachlor
. sulfinylacetic acid, and alachlor ethane sulfonic acid (alachlor-ESA).  While uncertainty
- exists concerning the environmental or health effects of these breakdown products,

available data suggests they are more persistent and mobile than parent alachlor. Limited
monitoring data suggest that alachlor ESA is often found in ground water wells 5-10 times

H
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more frequently then the parent compound. Alachlor-ESA has been detected frequently
in Midwestern reservoirs and streams at concentrations much greater than alachlor. High
concentrations of ESA in flowing water even in early Spring before alachlor application
may reflect discharges from ground water. The major degradates may be available for
runoff longer than alachlor and will probably be transported primarily by dissolution in
runoff water. They will probably readily partition into the water column and in addition to
ESA, other degradates may also be more persistent in surface water than alachlor.

d. Aquatic Exposure Assessment

Preliminary aquatic EECs are estimated using GENEEC, a screening model that provides
an upper-bound estimate of EECs on a high exposure site. The GENEEC program uses
basic environmental fate values (adsorption to soil, degradation in soil before runoff and
in water) and pesticide label information (rates, intervals, incorporation, method of
application) to estimate the EECs in a one-hectare, two-meter deep pond following the
-treatment of a 10 hectare field. The runoff event occurs two days after the last application.
The model accounts for direct deposition of spray drift onto the water body (assuming 5%
of the application rate for aerial spray applications and 1% for ground spray applications).

Table 4: Evnronmental fate parameters used to predict propachlor EECs.

Parameter : Value

. water solubility (ppm) ' ' 242 ppm
Koc: - 190
aerobic soil metabolism, t1/2: 21 days’
hydrolysis t1/2; pH 7: Stable
aerobic aquatic metabolism, t1/2: 175 days
aqueous photolysis t1/2: - - 80 days

"The aerobic soil metabolism half-lives in three studies was 6-21 days. .

Table 5: Screening Level Aquatic EECs Generated by GENEEC, with LOC Exceedances.

| Application | ' EEC Estimates Over Time (ppb) Species with LOC
Rate/Method/Incorporation - i exceedance, (risk quotient)
. . Peak 4 Da 21Da | 56 Da .
1.0lb Granular/Ground/none 33 32.7 30.7 27.4  |. Aquatic Plant (21)

2.0lb Granular/Groundlnone 66.3 65.5 61.5 58.9 Aquatic plant (41)

4.0lb Granular/Ground/none 133 131 123 | 110 Daphnid Chronic NOEC (1)
S : . Aquatic Plant (83)

6.0lb Granular/ground/none | 199 196 184 164 Daphnid Chronic NOEC (2)
: Fish Chronic NOEC (1) .

Aquatic Plant (124)
1.2515 ailgroundspray/none | 39 38. | 36 32 . l. Aquatic Plant (24)
2.51b ai/groundspray/none 8177 72 65 Aquatié Plant (49)
3.0 Ib ai/groundspraylnon_e 94 o 83 87 78 Daphnid Chrohic M
o ' : | Aquatic Plant (67)




Table 5: Screening Level Aquatic EECs Generated by GENEEC, with LOC Exceedances.

Application EEC Estimates Over Time (ppb) | Species with LOC

Rate/Method/Incorporation d , {risk quotient
P Peak | 4 Da 21Da | 56 Da exceedance, (risk q )

4.0b ai/groundspréy/none 125 124 116 104 ) Daphnid Chronic NOEC (1)

Aquatic plant EC50 (76)

4.0 b ai/groundspray/2.0 64 63 59 53 Aguatic plant (40)

inch incorporation , _

2.0 Ib ailA twice 92 | 91 85 76 Daphnid Chronic NOEC (1)

groundspray/no incorp./30 : Aquatic Plant (57)

day interval : _

These EEC's are intended to be conservative for bodies of water adjacent to areas of
application, primarily for use in ecological screening evaluations. Of the surface water
‘monitoring data available (Appendix D), the USGS Midwestern Stream Reconnaissance
Studies (1989, 1994, 1995) give what are probably the closest values to peak exposures
occurring close to application sites soon-after application. Peak exposures were 51.3 pg/L
for 1989, 10.1 pg/L for 1994, and 19.9 ug/L for 1995. The 90" percentile values (upper
10" percentile values) were 12 6.5, and 2.0 ug/L for the same years

The Agency has reviewed an extensive body of information on levels of alachlor and -
alachlor degradates in surface water (discussed in more detail in Appendix D). This
database for alachlor is substantially greater than that available for most pesticides.
These monitoring results primarily reflect residue detections in lotic waters such as rivers
and streams, or large lentic bodies of water such as man-made reservoirs and lakes. As
such they are good indications of what residue levels might be expected after residues
have traveled farther down the watershed. These residue detections are influenced by a
number of factors including dilution by the respective waterbody, time of monitoring,
position of monitoring stations, and the number of measurement saniples recorded over
time (when averaging sample detection levels). Thus this information should be used as
an indication of levels which might be expected after dilution, organic degradation,’and soil
or sediment adsorption factors have acted on the chemical for the period of time between
‘application and actual sampling at respective monitoring stations. In many cases peak .
concentrations of alachlor occur during early to late spring months when rainfall events
 lead to higher than average runoff. Simple averages of measured concentrations are
‘biased towards representing those time periods with more samples, a bias that can be ‘
ellmlnated by using time weighted mean concentrations (TWMC'’s). ’

An addltlonal I|m|tatlo_n of the monitoring information is the likelihood that some actual
environmental concentrations will exceed the highest levels detected. .-The chance that a
peak concentration will not be detected is expected to differ among monitoring studies,

- depending on the frequency of sampling and on the variability of envnronmental 4
concentrations. ,

Tables 6 and 7 summarize two studies conducted by the US Geological Survey in 1991
and the State of lllinois in 1990. The studies are discussed in more detail in Appendix D.

P

23



Table 6: USGS Mississippi River Basin Survey, 1991-1992'

Concentration (pg/L)

.Location Sampled ] . LOC Exceedance-Organisms
(24 Samples per location) Peak Arithmetic | Annual | Effected
average TWMC
White River, Hazelton, In. 32 0.3 0.22 | Aquatic Plants-(Peak only;
e . . based on EC., (=1.64 ugil.)
Ohio River, Grain Chain, Il. 0.40 0.08 0.07 No
Miss. River, near Clinton, 1A. | 0.85 0.16 0.10 | No
lllinois River, Valley City, I 0| 040 0.22 | Aquatic Plants-(Peak only,
‘ based on EC.,)
Piatte River, Louisville, NE 0.43 0.22 Aquatic Plants-(Peak only
~ o ' based on EC.)
Missouri River, Hermann, Mo. 0.92. [ - 0.19 0.12 No
Miss. River, near Thebes, Il. | 0.86 0.27 023 | No.
Miss. River, Baton Rouge LA. 0.46 0.12 0.09 No

Based on bi-weekly samples May to August and weekly samples Sept. to Dec 1 (Coupe et al. 1995).
Table 7: Iifinois Surface Water Survey, 1986-1 9881 '

' . Range of over sites and years (ug/l) |-
Site Type B R . LOC Exceedance
Range of Peak Range of Organism Effected
. values annual TWMC
lllinois Rivers (21 Sites-18 Rivers)  0.02-8.5 ' 0.02-0.65 Aquatic Plants based
D on EC
lilinois Creeks (9 Creeks) N -~ 0.02-18.0 0.02-2.0 *

- ' Based on samples from 30 sites representmg dlfferent streams and rivers, 4-7 samples peryrateach s1te
(Moyer and Cross, 1990).

In addition to surface water data reviewed by the Agency, the followmg data is reported
by the Chesapeake Bay Fall Line Toxics Monitoring Program, representing the pefiod from
March 1992 to February 1993. Monitoring data is based on one station per river. This

- data has not been reviewed by the Agency. At this time it is viewed as supplementary
information that tends to confirm concerns for adverse effects on aquatic organisms. Also,
the study represents an East Coast tributary and thus prowdes a W|der geographlcal scope
for the monltonng data.

_Table 8: Summary of Chesapeake Bay Fall Line Toxics Momtormg Program for Alachlor detectlons
in Major Streams.

Location - | Range detected Mean: - LOC Exceedances by
L pg/lL - | Hall Mean B
1| Susquehanna River <2.05-23.1 ] 44 o : Aquatic Plants, -
: S based on EC,,
Potomac River - 125-20.9 4.1 :
‘James River 7.5-202 2.9
P



Ecological Effects Hazard Assessment

Alachlor is slightly toxic to practically nontoxic to birds on an acute oral basis but chronic
data are not available. The pesticide is considered slightly to practically nontoxic to
terrestrial animals (based on tests on bobwhite quail, mallard duck, honeybee and rats).

The chemical is considered moderately toxic to freshwater fish and invertebrates on an
acute basis. Based on a single species tested, alachlor is highly toxic to aquatic plants.
Based on two studies submitted for the sulfonic acid and oxanilic acid degradates, the
major alachlor degradates are not very toxic to aquatic animals. Detailed summaries of

the toxicity studies are provided Appendix B.

a. Toxicity to Aquatic Animals

Following is a summary of toxicity information for aquatic animals (fish and invertebrates).

" Table 9: Summary of Alachlor Toxicity Data for Aquatic Animals (Fish and Invertebrates). -

Species, No. of Studies / TGAl or EUP [/

formulation % / (A)cceptable or (S)upplemental
Study

Toxicity

Acute toxicity

Bluegill and trout, 12 studies
TGAI/EUP;43-100%; A/S

LC., 1-8 ppm

moderately toxic

'Déphnial'l' GAl, 2 studies / TGAII90-93% / A
Daphnia/EUP, 3 studies / EUP/42-49% /S -

LC,, 10-21 ppm
LCy, 22-33 ppm

slight to

Data gaps: .
~ « No chronic toxicity for alachlor degradates.

Daphnia/EUP, 1 study / EUP/43% / A LC., 8 ppm moderate toxicity -
| Midge, 2 studies / TGAI/EUP;45-93% /A LC., 3 ppm -
Sheepshead minnow, 1 sfu_dy I TGAI/ A LCs 3.9 ppm moderate_ly toxic
Eastern oyster, 1 study / TGAI/ A EC,, 1 .6 ppm '
Mysid, 1 study / TGAI/A LCo 2.4 ppm
Chronic toxicity | , . -
Rainbow trout / 1 study / TGAI/100%/A , NOEC = 6.2 pprﬁ ‘ highly tox_ic'
o : " LOEC =0.4 ppm :
|| Daphnia / 1 study / TGAUIE%/A NOEC = 0.1 ppm - highly toxic '
LOEC =0.2 ppm
Alachlor degradates For rainbow trout and Daphnia, low acute toxicity of alachlor sulfonic acid
“%M - == - .

. » No toxicity measurements for estuarine organisms (acute or chronic, parent or degradates) ,
Recommendation: require standard acute toxicity measurements for parent alachlor for estuarine fish

and invertebrates.

EFED compared the toxicity values to Tier | (GENEEC) estimates of aquatic exposure and



to concentrations observed in surface water monitoring. GENEEC calculations were
performed for a range of use scenarios based on permitted combinations of application
- _rate (1-6 Ib ai/A), ground spray versus granular application, and incorporation. In addition
to scenarios involving a single application, .a scenario was evaluated with two 2
applications of 2 Ib ai/A by ground spray without incorporation, separated by 30 days.

The most extreme EECs (lowest as well as highest) corresponded to granular application
without incorporation: Time-zero EECs (representing concentration immediately following
runoff) ranged from 33 ppb for 1 |b ai/A to 199 ppb for 6 Ib ai/A; 56-day average EECs
ranged from ranged from 27.4 ppb to 164 ppb for the same range of application rates.
GENEEC values are intended to provide upper bounds for concentrations, to be used to
indicate that a concern can be excluded or else that more refined (Tier ) modeling is
reqwred

Forfreshwater animals (fish or invertebrates) exposure estimates based on Tier| modeling

“(GENEEC) exceed concem levels only for-chronic effects, and only at application rates of
4-6 Ib ai/A (invertebrates) or 6 Ib ai/A (fish), without incorporation. For estaurine/marine
organisms (fish, shrimp and shellfish) -exposure estimates based on Tier 1 modeling
(GENEEC) do not exceed concern levels for acute effects. Alachlor concentration levels
observed in monitoring studies do not indicate a risk for acute or chronic effects on aquatic
animals. Thus, a chronic risk cannot be dismissed for small, shallow, relatively static
bodies of water (such as farm ponds or small freshwater marshes) from unincorporated
applications of alachlor at 4 Ibs ai/A or above (invertebrates) or 6 Ib ai/A (fish), but the
information available suggests that impacts are not expected in larger water bodies such
as rivers or large lakes. - Itis noted that the reglstrant has agreed to reduce the maximum

. application rate from6to 4 b a.i/A, further reducmg the potentlal to exceed the levels of
concern, :

b Toxicity to Nohtarget Plants and Aquatic Ecosystems

Effects on aquatic plants are expected to result in indirect effects on aquatlc ammals e.g.,
by habitat modification or restricted food supply. '

Based on the single species tested, alachlor is highly toxic to aqua'tlcplants An
‘acceptable study using the freshwater green alga: Selenastrum capncomum led to the
. followmg tox10|ty findings for effects on growth:

No observed effect level (NOEL) 0.35 ppb;
Low observed effect level (LOEL) 0.69 ppb;
50% growth reduction (EC,;) 1.64 ppb

- Tier | exposure modeling did not exciude concerns based on these results. The EC., was
exceeded substantially in the USGS reconnaissance studies in each year of three years,
and occasionally exceeded in other monitoring studies. EFED believes substantial
community level lmpacts can result from lnfrequent exceedance of toxic levels in aquatlc

) ecosystems.
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To completely fulfill the data requirements for aquatic plant testing, additional studies must
be submitted for acute toxicity to an aquatic macrophyte, a marine diatom, a blue-green
algae and a freshwater diatom. It is likely that testing of 4 more species will indicate that
at least one is more sensitive than the single species tested already.

c.  Toxicity to Terrestrial and Semiaquatic Plants

EFED is not raising special concerns for adverse effects of alachlor on terrestrial plants,
relative to other herbicides with extensive use. Large scale use of a herbicide ordinarily
poses some concern for terrestrial plants at least in the immediate vicinity of application _
sites. Plants more distant from application sites may be exposed to some level of alachlor
because of aerial drift, seepage of contaminated ground water to the soil surface,
channelized runoff from application sites to nearby: low-lying areas, or irrigation with
contaminated ground or surface water. For parent alachlor, evaluation for terrestrial plants
indicates high risk with risk quotients of 1-5 assuming transport by drift and runoff.

EFED does not have information on toxicity of alachlor degradates to nontarget terrestrial
plants. Situations where alachlor degradates might have a significant effect on terrestrial
or semiaquatic plants include irrigation with contaminated ground or surface water and
seepage of ground water to the soil surface. :

d. Toxicity to Terrestrial Animals
Following is a summary of alachlor toxicity to terrestrial animals.

, Table 10: Summary-of Alachlor deiéity Data for Terrestrial An_imals.

- Species / TGAl or EUP  / formulation % / | .
(A)cceptable or (S)upplemental R ) Toxicity

Bobwhite Quail/ TGAI92% /A LD,,=1500 mg/kg slightly toxic

~ Bobwhite Quail, Mallard Duck / TGAI/92-95% / A LC.,>5620 ppm | praf:tically' nontoxic
Honeybee/ 2 studies / TGAI/42-;I 00%/A LDy>36ug - slightly toxic
Rat [HED stﬁdy/ MRID 00139383] o : LD5;=930 mg/kg __slightly toxic

- Information Gaps: , :
» Chronic avian toxicity for parent alachlor and degradates.
« Acute toxicity of degradates. ~ : i .

. Current recommendation: Require studies of chronic toxicity for parent alachlor (bobwhite quail,
mailard duck) - : -

EFED does not find concerns based on acufe toxicity. Regarding chronic effects, the
Agency does not have studies of effects on avian reproduction. An acceptable avian
reproduction study would have high value. In particular, alachlor is used extensively and
tends to be used during parts of the year when birds will be breeding. Other acetanilides
(acetochlor, metolachlor) have been shown to be toxic in avian reproduction studies
reviewed by EFED. : -

The potential for chronic impacts will depend on exposure factors that include persistenée
¥ |



in terrestrial environments (particular in exposure pathways of nontarget species) and
number of applications. As for most pesticides we do not have the information that would
be required for a detailed characterization of dissipation in the exposure pathways of
terrestrial species. The persistence of the compound indicates that it may be available for
a relatively long period of time on the appllcatlon site.

- Exposure to terrestrial species can be reduced by soil incorporation or by watering in the
pesticide. However, there are indications that irrigation may promote movement into
ground water.

Comparative Assessment With Other Acetanilides
a. Environmental Fate Characteristics

Alachlor, acetochlor and metolachlor are moderately persistent while propachlor appears
‘to be the least persistent of all the dcetanilides. However, the available aerobic soil
metabolism values (t,, and DT,,) for the four chemicals are within the same order of
magnitude. All of the compounds are highly mobile. :

A table summarizing the environmental fate characteristics of the four acetanilides appears
in Appendix E. An inspection of the physico-chemical characteristics of these chemicals
reveals that alachlor has the second lowest molecular weight. Alachlor has a high solubility
-in water, although it is lower than the solubility of acetochlor and metolachlor. All the
compounds have relatively low octanol/water partition coefficients, low vapor pressures,
low calculated Henry's Law constants and relatively low bloaccumulatlon factors.

Further investigation of the environmental fate characteristics reveals that all four
chemicals are relatively stable to hydrolysis and photolysis in water. Three of the
- compounds are stable to photolysis on soil while metolachlor has a half-life of 8 days. In
general, it appears that the important routes of dissipation for these compounds are
aerobic soil metabolism and leaching. The aerobic soil metabolism 50% dissipation rates
range from 2.7 days for propachlor, to 2-3 weeks for alachlor, and 67 days for metolachlor.
The available studies indicate that anaerobic soil metabollsm is not an lmportant route of
degradatlon for the acetanllldes

" The half-lives observed in the field are of the same order of magnitude of the half-lives of
aerobic soil metabolism studies in all cases. Results of the field studies confirm aerobic
soil metabolism as an important route of dissipation for the four compounds.

b.  Ecotoxicity

The comparative analysis of the ecotoxicity data for propachlor, alachlor, acetochlor, and
metolachlor is based on data taken from the OPP/EFED Pesticide Ecotoxicity Data Base-
1997. Only those studies classified as Core data were used in the analysis. Study
identification numbers are shown as either an MRID#, Accession No., or an EPA ID#
(Flche No.). Category terminology was taken directly from Brooks et al. (1973).

» | vj
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Tables E-2 through E-8 in Appendix E show the ecological toxicity data available for birds,
mammals, freshwater fish, estuarine fish, freshwater aquatic invertebrates, and estuarine
invertebrates. The analysis suggests that this group of acetanilides are similar in toxicity.
Propachlor appears to be more toxic to fish and aquatic invertebrates while acetochlor is
more toxic to birds. However, no clear differences are evident.

i Avian Species

On an acute oral basis, the toxicity data suggest that acetochlor is the most toxic of the
four herbicides (49 mg/kg), followed in order by propachlor, alachlor and metolachlor. The
avian subacute dietary data suggest that acetochlor is slightly more toxic (4171 ppm) than
the other three herbicides. In general, both the acute and subacute avian toxicity data
indicate that all four herbicides are practically non-toxic to slightly toxic to avian species
on both an acute and subacute basis. These data suggest a low risk to most avian species
from either acute or subacute exposure from the use of these four herbicides.

_ii. ~ Mammalian Species

No mammalian toxicity data are available for alachlor. Available toxicity data suggest that

propachilor is practically nontoxic while acetochlor and metolachlor are moderately toxic
to mammalian species.

jii. - Fish Species

The 96-hour LC,, values generally indicate that propachlor is highly toxxc whlle alachlor,
acetochlor and metolachlor are moderately toxic to freshwater fish species. Available
toxicity data for alachlor, acetochlor and metolachlor suggest that these herbicides are
only moderately toxic to estuarine fish species. :

: iv. Aquatlc Invertebrates

The freshwater aquatic invertebrate 48- hour LCs/EC5, data suggest that propachlor is the
most toxic (0.79 ppm) of the four herbicides, ranging from moderately to highly toxic to
freshwater invertebrates. The 48-hour LC,, values generally indicate that alachlor,
acetochlor and metolachlor are moderately to slightly toxic to freshwater invertebrate
species. Available toxicity data for alachlor, acetochlor and metolachlor indicate that these
herbicides are only moderately toxic to estuarine invertebrate species. '

Environmental Risk Asséssment

The Levels of Concern (LOC) are criteria used to indicate potential risk to nontarget
organisms. The criteria indicate that a chemical, when used as directed, has the potential
to cause undesirable effects on nontarget organisms. There are two general categories
of LOC (acute and chronic) for each of two nontarget floral groups. In order to determine
if an LOC has been exceeded, a risk quotient must be derived and compared to the LOC's.
A risk quotient is calculated by dividing an appropriate exposure estimate, e.g., the
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estimated environmental concentration, (EEC) by an appropriate toxicity test effect level,
e.g., the LC,,. The acute effect levels typically are:

EC, (terrestrial plants),

EC,, (aquatic plants and invertebrates),
LC,, (fish and birds), and

LD, (birds and mammals).

The chronic test results are the: No Observed Effect Level (NOEL) for avian and mammal
reproduction studies, and either the NOEL for chronic aquatic studies , or the Maximum
Allowable Toxicant Concentration (MATC), which is the geometric mean of the NOEL and
the Low Observed Effect Level (LOEL), for chronic aquatic studies. The NOEL and LOEL _
are sometimes referred to as No/Low Observed Effect Concentration (NOEC or LOEC).

When the risk quotient exceeds the LOC for a particular category of organism, there is
presumed to be risk to that particular category. Risk presumptions for particular categories
of organisms are presented below along with the corresponding LOC's:

Table 11: Levels of Concern and Associated Risk Presumptions:

A Criterion ' Presumption when Criterion Met

Mammals and Birds

Acute RQ20.5 _ ngh acute risk.

Acute RQ>0.2 Risk that may be mitigated through restncted use.

Acute RQ20.1 Endangered species may be affected acutely.

Acute RQ>1 ' 'Chronic risk, endangered species may be affected chronically.

- Fish and Aquatic lnvertebratee |

Acute RQ>0.5 ' High acute risk

Acute RQ>0.1" ‘Risk that may be mitigated through restncted use.

Acute RQ>0.05 Endangered species may be affected acutely.

Chronic RQ=>1 Chronic risk, endangered species may be affected chronically.
Plants .

RQ:x1 ‘ High risk.

RQx21 _ ‘Endangered plants may be affected.

For plants, there -are not separate criteria for restricted use or chronic effects

a. Rlsk to Nontarget Terrestrlal Animals

. Although available information does not indicate acute risk concerns for birds ormammals,
an LC;, measurement for a small mammal would be required for a conclusive finding.



i. Birds

Alachlor emulsifiable concentrate at a maximum rate of 6 Ibs a.i./A, would produce a
maximum expected concentration of approximately 1440 ppm on range grasses. Alachlor
Is practically nontoxic to birds on a dietary basis: in the acute tests with two avian species,
little or no mortality was observed at the highest measured concentration (5620 ppm).
Therefore no exceedance of Agency levels of concern for acute dietary risk are expected.

The avian acute oral data (LD;, = 1499 mg/kg) can be used to evaluate avian exposure
to granules. The potential hazard to birds from exposure to granules should be slight.
Granules are deposited typically in bands 6 inches wide, with 32 inches between band
centers. This implies that the pesticide is applied to an area of 8,163 square feet in every
acre. At the maximum label rate (for granular uses) of 4.0 Ib ai per acre, there will be 222
mg ai/sq.ft. for the area within bands. If 85% of the granules are incorporated (Erbach and
Tollefson, 1983) the potential surface residue is 33 mg/sq.ft. This value does not indicate
‘an acute toxicity concern for non-endangered species (LOC=0.5). Exposures exceeding
150 mg/sq ft would exceed the endangered species LOC of a tenth of the LD,,. Without
incorporation, exposure could approach this level of concern®.

Assessment of chronic effects to terrestrial vertebrates is based on results of reproduction
studies. Properties and use conditions of alachlor indicate a need for such studies. To
date the Agency has not received: or reviewed data on possible reproductive or growth
effects to birds from exposure to Alachlor. _ There.is some certainty that the nesting and
breeding - seasons of many bird specnes will coincide with the usual preemergent -
application periods for Alachlor. The persistence of the compound indicates that it will be
“available for a relativelylong period of time on the application site, with an aerobic soil half
life of 2-3 weeks and longer half lives for abiotic processes (photolysis, hydrolysis). -

ii. Mammals

Available information for mammals is inconclusive regarding concerns for acute risk. LD,
values for laboratory rats indicate slight acute toxicity.- An LC,, measurement would be
required to calculate a risk quotient for non-target mammals. It is common for mammals
to be somewhat less sensitive than birds, and risk quotlents calculated above for birds do
not indicate a concern for acute effects.

Regarding the possibility of chromc effects on mammals three-generatlon rat studies
produced a reproductive NOEL of 10 mg/kg/day and an LOEC of 30 mg/kg/day (Shroeder,

1981). Renal toxicity was observed in F, males. The rat teratological study showed"
maternal and fetotoxic effects at dose levels of 400 mg/kg/day and an NOEC of 150
mg/kg/day (Rodwell, 1980). Based on the computations for mg ai/sq ft for a granular
application, the LOEC for a 1 kg mammal could be contained within a square foot of
surface area. Higher exposure is expected for surface application with no incorporation.

Ingestion of this amount of active ingredient for the extended periods represented in these

3, The registrant has indicated that Lasso II is applied in 10 and 14-inch wide bands, reducing the level of
exposure and attenuating the concern.
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studies would, however, seem unlikely as the herbicide would dissipate downward or
laterally once irrigation or rainfall events occurred. Irrigation is recommended within five
days of planting to move the chemical to the root zone (in absence of rainfall).

b.  Risk to Nontarget Aquatic Animals
i. Freshwater Animals

The following features of alachlor use are relevant to the determination of aquatic
exposures: Alachlor is a pre-emergent herbicide and is usually applied only once. There
are some postemergence uses that allow two applications. Irrigation is recommended
within five days of planting to move the chemical to the root zone (in absence of rain).

Sufficient mformatlon is available to characterize the tox:c:ty of alachlor to freshwater
“animals. Alachlor shows moderate acute toxicity to both coldwater fish and warmwater -
fish, based on measurement with TGAI or formulated EC 45. Alachlor TGAIl and

formulated products (42-45%EC) are slightly to moderately toxic to freshwater aquatlc
mvertebrates on an acute basis.

Alachloris hlghly toxic to freshwater fish and invertebrates chronically. Both LOEC valuee |
for growth and reproductlve effects are below 400 ppb. NOEC's are below 190 ppb.

Alachloris not expected to put freshwater fish or mvertebrates at acute risk. Screenlng
_level modeling results do not exclude the possibility of chronic effect threshold exceedence
for fish and invertebrates through spray drift or runoff in areas close to application sites,
particularly for smaller bodies of water with little inflow or outflow. Based on monitoring
results, chronic thresholds in areas farther down the watershed from these smaller
tributaries or ponds are not expected to exceed acute or chronic levels of concern for fish
orinvertebrates. The EEC's for multiple applications have not been modeled for the higher
application rates as Alachlor is generally (but not always) applied once per season at

these higher rates.

ii.  Estuarine and Marine Animals

- Sufficient data are available to characteriZe alachlor as being only moderately toxic to
saltwater fish (sheepshead minnow), saltwater mysid and shellfish (Eastern oyster).

iii. Bioaccumulation

. Alachlor is not expected to bioaccumulate sxgmf icantly in fish, based on high solubility (240
ppm), and relatlvely low octanol/water partmon coeﬁ' cient (434).

C. Risk to Nontarget Plants

Toxmlty data for plants, though incomplete, are sufficient to characterize alachlor as highly
toxic for both terrestrial-and aquatic plants. Alachlor poses substantial risks to aquaticand
terrestrial plants near use sites. Terrestrial plants may be exposed to alachlor via drift and ‘
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runoff from areas of application, or via irrigation with contaminated ground water. Aquatic
plants may be exposed via runoff or drift, or by discharge of contaminated ground water
into surface water.

i. Aquatic Plants

Alachlor has an aquatic plant E'C50 of 1.64 g/l and NOEC of 0.35 ug/l, based on a green
alga study. The risk quotients based on screening models using this ECs, range from 21
to 124, values that substantially exceeds the level of concern (LOC=1). Based on

monitoring results average detection levels often exceed levels of concern for aquatlc
plants.

‘Measurements of alachlor in surface and ground water are available as described in
Section C.2.c. The EC,, of 1.64 ug/l for aquatic plants approximately equals the alachlor
MCL (2 ug/l); therefore the frequency of acute exposures exceeding the LOC for plants
(LOC=1) approximately equals the frequency of exceeding the MCL.

Aquatrc plants may be adversely affected by alachlor in ground water in places where
ground water discharges into surface water. Regarding ground water, the measured
concentration of alachlor was higher than.the MCL in 21% of wells (99 of 467 wells) that
had detectable alachlor, as recorded in the Pesticides in Ground Water Database.

ii. . Terrestrial Planis' -

. For terrestrial plants the RQ is the ratio of the EEC to the EC,;, and RQ values 1 or larger |

“indicate high risk. Based on calculations that follow, RQ values are equal to 5 or larger,
~ so high risk i Is indicated.

Typically alachlor is applied by ground equipment at rates of 4 Ibs a.i./A.” With 5% runoff
the EEC is 0.2 Ibs a.i./A. The EC,; for seedling emergence was 0.04 Ibs a.i./A, based on
a study that was found to be supplemental. The corresponding RQ is 5 (0.2/0.04).
Alachlor is persistent, so additional applications would be additive, to some extent. The

highest seasonal ground application rate is for Bronco (Reg #524-341) applred at5.94'1bs
a.i./A. The corresponding RQ is 7. 4.

iii. Seml-Aquatlc Plants ‘ |

Semi-aquatic plant specres live for some part of a year in wet soil near freshwater wetlands
* or estuarine marshes. For these plants, the most appropriate toxicity measurements are
those for terrestrial plants. Exposure scenarios are similar to those described prevrously

for aqu mhc annqmme

~ Risk to semi—aquatic plants exceeds levels of concern. Risk is assessed using two

different risk quotients, representing exposure by drift and runoff. Both are compared to
an LOC of 1.

1. A risk quotient based on exposure to aerial drift of pesticide is as follows. The



pesticide is applied aerially at 6 Ibs a.i./A, and drifts to a plot with area equal to that
of the application plot. A loading of 0.3 Ibs a.i./A (=5% drift) is calculated as for
aquatic organisms. The most applicable toxicity data is that for vegetative vigor of
terrestrial plants, with EC,; measurements as low as 0 044 Ibs a.i./A. The value of
the risk quotient is 0.3/0.044=7.

A rusk quotient based on exposure to runoff of water contaminated with pesticide is
calculated as follows. If the pesticide is applied aerially at 6 Ibs a.i./A to a 10-acre
_application plot and is transported to a 1-acre plot, a loading of 1.8 Ibs a.i./A is
calculated. The most applicable toxicity data is that for germination and growth of
terrestrial plants, with EC,; measurements as low as 0.0067 Ibs a.i/A. The value
of the risk quotient is 269.
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Appendix A. Summary of Subrnitted Environmental Fate Studies

Nomenclature for the parent alachlor and its major degradation products:

Alachlor = 2-chloro-2',6'--diethyl-N-methoxymethylacetanilide
alachlor oxanilic acid = 2',6'-diethyl-N-methoxymethyloxanilic acid
alachlor sulfonic acid =2',6'-diethyl-N-methoxymethyl-2-sulfoacetanilide

‘alachlor sulfinylacetic acid =~[N-methoxymethyI-N-(Z,6-diethylphenyl)—Z-amin.0-2-
. oxoethyllsulfinylacetic acid ' '

DM-oxanilic acid = 2' 6'-diethyloxanilic acid
(a) Degradation.

-161-1 Hydrolysis. In an acceptable study, ["*C] Alachlor (carbonyl labeled) applied at 50
ppm was relatively stable in sterile commercial pH 3, 6, and 9 buffer solutions, 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 2',6'-Diethyl-N- methoxymethyl acetanilide .
was <1 57% of the applied.

In nonsterile lake water, ['*C] alachlor, at 2 ppm, degraded very slowly when incubated at
an unspecified temperature for 30 days. - After 30 days of treatment, alachlor was 88.8%
of the applied concentration in the test solution. Five nonvolatlle compounds were
identified, at <2.7% of the apphed (MRID# 00134327)

161-2 Photolysns in Water. ThlS data reqwrement will be waived based on the UV
absorption spectrum of alachlor in water. The current policy in the Environmental Fate and
Ground Water Branch is to concur with waivers for this requirement when the electronic
spectrum of the chemical does not show significant absorption between 290 and 800 nm,
because photodegradation can only take place when there is an overlap between
absorption regions of the spectrum of the chemical and the irradiation spectrum of the light
source. Although the requirement is waived, a study submitted did indicate that the UV
absorption spectrum of alachlor in water shows no absorptlon at wavelengths above 290
nm. (MRID 00023012) o

161-3 Photodegradation on Soil. The Agency will require no additional data to support ‘
_ the Photodegradatlon on Soil data requirement at this time. Although the Agency does not
have any information about the photolytic behavior of any of the major degradates of
alachlor at this time, an acceptable study will not be required because the absorption
spectrum of the chemical in water does not show S|gn|f icant absorptlon at wavelengths
above 290 nm.
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(b). Metabolism

162-1 Aerobic Soil Metabolism. Three different studies conducted on various soil types
have shown similar degradation rates, ranging from 6 to 21 days. The degradation
products were identified only in two of the studies, one of which is 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 suppler'ne‘ntal study (MRID# 00101531), was
not observed in the acceptable study (MRID# 00134327). All major metabohtes were
monitored in the available Terrestrial Field DlSSIpatlon study.

Inan acceptable study [*C] Alachlor applied at 2 ppm degraded with 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 soil, alachlor was 99.0% of the applied at day 0, 40. 4% at day 14, and
0.7% at 175 days '

Four degradates were detec’ted, with significant concentrations ,(2 10% of the applied): ,

2' 6'—diethylbxanilic acid or [(2,6-diethylphenyl)amino]-2-oxoacetic acid (DM-oxanilic
acid),  which was a "water soluble" metabolite that increased gradually to a
maximum of 5.3% of the applied at 50 days posttreatment in the silt loam, it
decreased to 3.9% at 175 days. It increased to a maximum of 15.8-17.0% of the

applied at 175 days posttreatment (last test interval) in the loamy sand and silt
soils;

- 2',6'-diethyl-N-methoxymethyloxanilic acid or [2-(2,6-diethylphenyl) m_ethoxymethyl)
amino]-2-oxoacetic 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 sail 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) (methoxy-
methyl)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 sﬂt loam and silt soils.

2‘,6'-diethyl—2-hydroxny-methoxymethylacetanilide, which was the only majer
"methylene chloride soluble" degradate and increased to a maximum of 6.7-10.2%
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~ of the applied at 7-21 days posttreatment and decreased thereafter to <1.1% of the
applied at 175 days in all soil types.

Nine other degradates were also identified, at <10% of the applied. After 175 days
incubation, "“CO, was 16.17-30.00% of the applied. ['*C] volatiles were <1.15% of the

applied, and unextracted ["“C] residues totaled 19.25-20.76% of the applied. (MRID#
00134327)

In a second study (found to be supplemental), ['“C] Alachlor (phenyl ring-labeled) applied
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 is similar for the
encapsulated [*“C] alachlor, with half-lives of 8-11 days.

Four major degradates were identified in the soil. These degradates were observed in all

three soil types at 62 days; however, testmg at various test intervals (monltorlng through
time) was performed only for the silt soil: :

2' 6'-diethyloxanilic aCId or [(2,6-dlethylphenyl)amino]—2-oxoacetic acid (DM-oxanilic
acid), which comprised a maximum of 14.4% of the applied radioactivity in the silt

soil at 62 days posttreatment. 1t comprised 2.9-7.3% of the applied at 62 days in
the loamy sand and the silt Ioam

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-2-oxoethyl) 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
radioactivity in the silt loam soil at 62 days posttreatment. It was a maximum of

12.6-13.3% of the applied in the silt sonl at 20 days posttreatment, decreasmg to
" <9.7% at 62 days and :

2' 6'-diethyl- -N- methoxymethyl-Z-sulfoacetanmde or[2-(2, 6-dlethylphenyl) (methoxy-
methyl)amino}-2-oxo-ethanesulfonic acid (alachlor sulfonic acid), which comprised
a ‘maximum of 6.5% of the applied radioactivity 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 Ioamy
sand and silt loam at 62 days.

Thisstud_y pr.ovides supp!emental information about the rate of degradation of alachlor and

the identity of alachlor degradates under-aerobic conditions. This. study is deficient

because up to 22.3% of the apphed radioactivity was not characterlzed (MRID#
00101531) ‘

In a third study (also supplemental) [**C] Alachlor applied at 4 ppm degraded apprec:ably,
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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. |t provides supplemental information about
the aerobic soil metabolism of alachlor by identifying one alachlor degradate. The study,
however, is deficient when evaluated according to current guidelines because it was

conducted in the greenhouse and material balances could not be confirmed. (MRID#
00023014)

(¢)  Mobility/Leachability

163-1 Mobility, Leaching and Adsorption/Desorption. Based upon the studies
available and the structural features of the chemicals, it appears that alachlor degradates,
‘as well as parent alachlor, have a hlgh potentlal to leach.

An acceptable study partially satisfies the requirement by providing mfcrmatuon about the
mobility of unaged alachlor. To satisfy the data requirement a supplemental Batch
Equilibrium study was submitted for alachlor ESA, which is the major degradate observed
in the aeroblc soil metabolism studies.

- [**C] Alachlor (carbonyl Iabeled) at3.510b 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 soil columns contained 40.9- -96.9% of the applied
radioactivity. This radioactivity was "mainly" alachlor. The following degradate was
‘identified in these leachates, but not quantified: S

2' 6'—dlethyl N-methoxymethylacetanlllde

. _ [“‘C] Alachlor was mobile in columns of silt loam soxl treated under similar conditions. The

leachate from the- silt loam soil contained 0.5-0.6% of the applied. radioactivity. The
radloactmty remaining 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 14-cm segments, and declined to
0.1% in the .28- to 30-cm segment. The following compounds were detected |n the -
'Ieachates at 5-23% of the recovered radioactivity: -

2' 6'-diethy| N-methcxymethylacetanlllde
2-chloro-2' ,6'-diethylacetanilide, and
2',6'-diethyl- N-methoxymethyl-2-methy|thloacetamhde

The analySis of selected soil extracts of all four soils indicated that the radioactivity was
"mainly” alachlor. There was no clear correlation between the mobility of alachlor and the ‘

soil composition; however, it appears that higher organic matter contents favor adsorption

of the chemlcal to the'soil. The follownng table summarizes the results: ' ‘
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Soil type %sand | % silt %clay | %OM | %CEC | % feund

leaclt?ates
sand 86.0 11.0 1.8 07 | 51 |86.7-96.9
silt 46 | 842 10.0 1.2 104 | 78.2-82.2
loamy sand 75.1 - 17.8 4.8 2.4 - 11.3 40.9-43.4
silt loam 2.4 680 | 253 | 34 246 | 05-06

Although this study had been found acceptable and provides information about the mobility
of parent alachlor, the following details are noted because 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. In addition, it is reported
that the water "was added at a rate slower than the infiltration capacity of the soil." These
conditions could have affected the observed leaching behavior. The parent alachlor could
have leached even more under saturated flow conditions whuch would be the maximum
flow rates.(MRID# 00134327)

Ina ‘Ieaching study, [*“C] alachlor residues leached through the columns, with =96%,

=51%, and 0% of the recovered having leached through a gravelly sand, sandy loam, and

a silty clay loam soil columns, respectively. The soil columns measured 20 ¢cm (8 inches,
‘recommended 30 cm), and were leached with 10 inches of water (recommended 20
" inches). This study was considered scientifically valid in the original reviews. However,
the Agency now believes that these studies only provide supplemental information. Inthe
study leaching and soil retention were reported based on **C rather than concentrations
- of alachlor and its degradates. The study indicates a high level of leaching in sand, sandy
loam, and silty clay loam (MRID# 00027139, 00027140)

A Based ona supplemental Adsorption/Desorption experiments [“C] alachlor at1-10 ppm,
appears to have a high mobility in three soil types. The K, values, calculated based on
['“C] instead of actual alachlor concentrations, decreased with a decrease in soil organic

-matter. The mean K, values were 3 74 for a silty clay loam, 2.88 forsandy Ioam and 0.80 .
for a gravelly sand. :

In a supplemental column leachlng study alachlor applied at 5 kg ailA appeared to be very
mobile in a Lakeland sand, with 59% of the applied alachlor recovered from the leachates -
~ of a 30 cm soil column, eluted with 8 inches (20 cm)-of water. Alachlor was less mobile
in other soils tested, with maximum leaching depths of 18 cm, 10 cm, and 4 cm in
Collenbey sand, silt loam, and sandy clay loam columns, respectively. The level of
leaching appeared to be related to the percent organic matter, with lower Ieachlng of the

" soils assomated with higher organic matter.

_ Th|s study was considered scientifically valid. However, the study does not meet the
" Subdivision N Guidelines because the columns were eluted with only 8 inches of water.
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(Subdivision N Guidelines recommends elution with 20 inches of water.) In addition, no
attempts were made to measure possible degradates or total residues. Therefore, the
Agency 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. (MRID 00078301)

Based on supplemental column leaching studies, aged (30 days) uncharacterized ["*C]
residues of alachlor were mobile in 30 cm columns with sandy loam soil, treated at 3.5 |b
a.i/A, and leached with 20 inches of water. The radioactivity recovered in the leachate
totaled 29.1-31.5% of the applied. Approximately 10 compounds were isolated from the
leachates each at <0.7% of the applied radloactlvnty The major component found in the
soil samples was [‘4C] alachlor.

This portion 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
period, and prior to leaching, the soil was not characterized: therefore, it is not possible
- to determine if sufficient parent compound remained at the time of leaching, and what was
the ratio of the degradates formed. (MRID 00134327)

Mobility of alachlor degradates.

Moblhty and AdsorptlonIDesorptlon of Alachlor-ESA Based on batch equmbnum ‘
studies, uniformly phenyl nng-labeled [“C]- alachlor ESA (alachlor sulfonic acid, sodium .
salt), at approximately 6.0, 1.0, 0.2, and 0.04 ng/mL, was determined to be very mobile in E
~Sable silty clay loam:calcium chloride solution slurries (1:5) that were equilibrated in the
dark for 24 hours at approximately 25°C. Freundlich K, value was 0.45 and K value
was 15. Following one desorption step, Freundlich K, value was 1.43. Material balance

: ranged from 95.8 to 110.9% of the applied for the definitive study

Based on batch equilibrium studies, uniformly phenyl rlng—labeled [*“*C]- alachlor ESA at :
approximately 6.0, 1.0, 0.2, and 0.04 ng/mL, was determined to be very mobile i in Sarpy
sandy loam, Spinks sandy loam, and Katy loam:calcium chloride solution slurries (1:5) that
were equilibrated in the dark for 24 hours, at approximately 25°C. Accurate Freundlich
K¢ Values could not be calculated because levels of adsorbed [“C]-alachlor ESA

metabolite were very low. Adsorptlon values in these three sonls were approxnmately 0%
(MRID# 444053-01 ).

The study on alachlor—ESA does not fully fulfill the data requirement because Freundlich

adsorption values could not be calculated in three of the soils. However, the study -

provides supplemental-information about the moblhty of alachlor-ESA, a major metabolite

of alachlor. EFED believes that a new study would not provide new information about the

- mobility of alachlor-ESA other than say that this degradate is very mobile; therefore no
additional data on the mobility of alachlor-ESA is required at this time.

Re’gi'strents have' submitted Adsorption/Desorption studies for two propachlor soil |

)
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metabolites. Propachlor is structurally similar to alachlor. The registrant proposed to use
this mobility data on propachlor degradates as surrogate data for alachlor degradates.
Results obtained for the propachlor degradates are as follows:

Mobility and Adsorption/Desorption for Propachlor Oxanilic Acid. An acceptable
study is available, can be used to partially satisfy the data requirement for the chemical
propachlor. Based on batch equilibrium studies, propachlor oxanilic acid was determined
to be very mobile in loamy sand, sandy loam, loam, and silty clay loam soil: solution
slurries. Freundlich K4 values ranged from 0.03 to 0.08. The following table summarizes
results obtained in the study. (MRID 42485703)

, Kags | Kee Des Koe 4
loamysand | 0.03 8 a4 1120
sandy loam | 0.04 2 - - | 15.86 | 886
loam 0.08 4.34 391
silty clay loam | 0.06 16 20.91. 3428

Mobility and Adsorption/Desorption for Propachlor Sulfonic Acid. An acceptable .
study is available, which can be used to partially satisfy 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 loam soil:solution siurries.
Freundlich K, values ranged from 0.03 to 0.07. The following table summarizes results
obtained in the study. (MRID 42485704) o :

Ka - = Kac
sand 0.03 7 1.33 317
| sandy loam | 0.06 6 6.24 624
loam _ 0.05 5 1.73 156
silty clay ioam 0.07 3 1.23 47

Mobility characteristics compared for alachlor and propachlor. An examination of the
mobility characteristics 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 %OM are good predictors of alachlor mobility (higher mobility when %CEC
is lower, and higher mobility when %OM is lower), while this trend is only general for
propachlor. The Agency believes, however, that for both alachlor and propachlor
degradates, the negative charges play an important role in predicting the mobility.
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Mobility Characteristics for Alachlor

Soiltype | % sand | % silt % clay % OM % CEC | % found
in
leachates

sand 86.0 11.0 1.8 0.7 5.1 86.7-96.9

silt 4.6 84.2 10.0 1.2 10.4 78.2-82.2
loamy 75.1 17.8 4.8 2.4 11.3 40.9-43.4
sand

siitloam | 2.4 68.0 25.3 34 24.6 0.5-0.6

Mobility Characteristics for Propachlor
Soiltype | %sand | %silt -~ | % clay %OM | %CEC |Ave. %
B * found in
. leachates

Lintonia. 86.0 11.0 1.8 - 107 5.1 83.1-95.9

sand ' ; :

‘Ray silt 4.6 84.2 ' 10.0 1.2 10.4 40.6-71.4 '
. Spinks 75.1 178 | 4.8 |24 11.3 71.0-84.0
loamy : : :

sandi

Drummer |24 68.8 253 '3.4. 246 - 2.9-7.9

« siltfloam '

The Agency belleves that the moblhty requnrements for alachlor metabolites have been
partially satisfied with the submission of mobility data of the propachlor degradates:

propachlor oxanilic acid and propachlor sulfonic acid. The Agency believes that these
degradates show substantial structural similarity to alachlor degradates, therefore they can
- be used for a preliminary assessment of the mobility of alachlor degradates. The Agency
believes that the available data confirms that all the four major degradates of alachlor are
very mobile under normal envxronmental conditions.

(d) Volatility
163-2 and 163-3 Laboratory and. Fleld Volatility. “This data requirement was walved

based on the relatlvely low vapor pressure and levels of volatiles in the aerobic soil
metabohsm study

~Alachlor has a vapor pressure of 2.2x1 0° mm Hg @24°C (MRID 00152209). The Agency

believes that this value is relatively low and that volatility may not be an important route
of dissipation for alachlor. In ‘addition, the acceptable Ae‘robic Soil Metabolism study




(MRID# 00134327) showed the presence of small amounts of [*“C] volatiles (< 1.15% 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 volatilization is not a significant route of dissipation for alachlor.

(e) Field Dissipation

164-1 Terrestrial Field Dissipation. Field dissipation has been evaluated at sites in
Chico and Hickman, California. These studies have been reviewed and found to be
acceptable. Both terrestrial field dissipation studies were conducted in California, despite
the fact that alachlor is widely used throughout the United States. These two studies are
not adequate to fully characterize the range of field conditions to which alachlor may be
exposed. Despite this fact, EFED will not require an additional terrestrial field dissipation.
The Division believes that a new study would not provide substantial new information.

The study conducted in Chico, California is acceptable and can be used to partially satisfy
the Terrestrial Field Dissipation.(164- -1) data requxrement

Alachlor (Lasso 4-EC), applied once at 4 Ib a.i./A, dlSSlpated 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
averaged 0.781-0.798 ppm at 0-1 days posttreatment, 0.641 ppm at 7 days, and 0.350
ppm at 11 days. Two samples showed >0.1 _24 ppm at 14 days, both in the 12-to 18- and
18- to 24-inch soil depths. In addition, five minor detections occurred at 36- to 48-inch soil
depth at <0.016 ppm at 11-18 days. The rainfall plus |rngat|on totaled 6 inches through.
18 days posttreatment :

The following degradates were dete,cted in the sdiI:

[2-(2,6-diethylphenyl)methoxymethyl)amino]-2-oxoacetic acid (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 soil 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 detections in the 18- to 24-inch soil depth
(18 and 180 days), and 2 detections i in the 36- to 48-inch soil depth (44 days)

[N-=(2, 6-d|ethylphenyl) N- (methoxymethyl)-Z—am|n0-2-oxo-ethyl] sulfi inylacetic aCId

~ (alachlor sulfinylacetic acid), which was detected -from 7 through 44 days
posttreatment in the 0- to 6- and 6- to 12-inch soil depths, at averages <0.039 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 sporadic detections in the soil depths up to 18- to 24-inch at <0.020 ppm at
14 and 18 days _ :
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[2-(2,6-diethylphenyl)(methoxymethyl)amino]-2-oxo-ethanesulfonic acid (alachlor .
sulfonic acid; ESA), which was detected from 1 through 44 days posttreatment in
the 0- to 6- and 6- to 12-inch soil depths, at averages <0.027 ppm. There were 14
individual 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 detections at <0.011 ppm were observed in the 24- to 36-inch soil depth,
at 18, and 44 days. :

[(2,6-die_thylphenyl)amino]-2-oxoace‘tic 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 p.er 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 composition data of the Chico 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” reduces the flow of water into deeper soil layers, decreasing the possibility of
leaching of both parent alachlor and its degradates. It is possible that under conditions
that would favor the flow of water into deeper soil layers, further leaching would have been
detected. ' : ' S =

The study conducted in Hickman, California is acceptable and can be used to partially
satisfy the Terrestrial Field Dissipation data requirement. . _

Alachlor (Lasso® E.C.), applied once at 4 Ib a.i./A, dissipated with a registrant-calculated
half-life of 6.2 days from the 0-6 inch soil depth of a bareground plot of sandy loam soil in
Hickman, California. The field was bareground to simulate preemergent application to a
crop. In the 0-6 inch soil depth, alachlor averaged 1.363-1.458 ppm at 0-1 days
posttreatment, 0.932 ppm on day 7 after application, and 0.220 ppm on day 21 after
application. Alachlor remained mostly in the 0-6 inch soil depth. Detections averaging
0.018-0.046. ppm were reported in the 6-12 inch soil depth.on days 0 and 1 after
application. ~ . - A

The »following degradates were detected in the soil:

[(2,6-diethylphenyl)amino]-2-oxoacetic acid (alachlor DM-oxanilic acid), which was
detected in the 0-6 inch soil depth from day 1 through day 366 after treatment at
average levels from 0.006-0.048 ppm (no clear pattern of formation or decline).
The chemical was detected in the 6-12 inch soil depth only on day 182 after
application, with an average value of 0.004 ppm. ‘ '

] [2—(2,6-diethylphenyl)n‘]ethoxymeth_yl)amino]-2-oxoacétic acid (alachlor oxanilic



acid), which was detected in the 0-6 inch soil depth from day 0 through day 366
after application at average levels from 0.005 to 0.058 ppm, with no clear pattern
of formation and decline. At three test intervals, detections were reported in the 6-
12 inch soil layer. On days 0, 125, and 182, the oxanilate levels were 0.004, 0.004,
and 0.013 ppm, respectively. The chemical was also detected in the 12-18 and 18-

24 inch soil layers on day 182 after application, with average values of 0.007, and
0.008, respectively.

[N-(2,6-diethylphenyl)-N-(methoxymethyl)-2-amino-2-oxo-ethyl] sulfinylacetic acid
(alachlor sulfinylacetic acid), which was observed at low levels in the 0-6 inch soil
layer from day 1 to 182 after application, at average levels ranging from 0.002 to
0.017 ppm. In addition, the chemical was detected in the 6-12 and 18-24 inch soil

layers on day 182 after application, with average values of 0.004 ppm in both
cases, : :

[2-(2,6-diethylphenyl)(methokyméthyl)amino]—2-oxo-ethanesulfonic acid (alachlor
sulfonic acid or ESA), which was observed at low levels from day 0 through day 366
after application at average levels ranging from 0.003-0.010 ppm. Detections were
“also reported in the 6-12 inch soil depth on days 182 and 366 after application, with
average values of 0.004 and 0.008 ppm, respectively. Furthermore, the chemical
was detected in the 12-18 inch soil depth on day 182 after application, with an
average value of 0.003 ppm R . :

The study conducted at Madera, California was considered invalid since the-alachlor
~ concentrations found at all levels in the soils was <0.1 ppm. The application rate was 4
“Iba.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 try to provide

the reason for the low recoveries observed in this study. (MRID 42528001, 42528002,
42528003, 42528004, 43774701). ‘ ‘ , .

(f) Bioaccumulation

165-4 Bioaccumulation in Fish. This data requirement was waived. Alachlor has a
 relatively high water solubility (240 ppm), and a low octanol/water partition coefficient of
434 (one study reports as low as 35). Chemicals with these physico/chemical properties
are not expected to bioaccumulate substantially in fish. Therefore, the Agency will require

no additional information on the Bioaccumulation in Fish (165-4) data requirement for -
alachlor at this time. : ' ,

.(g) Spray _Driff

201-1 and 201-2 Spray Drift/Droplet Spectrum and Field Evaluation. Alachlor is highly
toxic to nontarget plants. Since the chemical can be applied aerially, the data requirement
was imposed in 1991. The results would be used to assess the extent of exposure to
nontarget plants. This data requirement is not satisfied. It will be held in Reserve, pending
the evaluation of the work of the industry's Spray Drift Task Force (SDTF).. The registrants
are members of the SDTF. ‘ _ S , S

r
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Appendix B: Detailed Ecological Toxicity Data |
a.  Toxicity to Terrestrial Animals

To evaluate the toxicity of a pesticide to birds, the following tests are required usmg
technical grade material: -

. An avian single-dose oral (LDs,) study on one species, preferably mallard or
bobwhite quail;

. A subacute dietary (LC,,) study usmg one waterfowl species, preferably the mallard
duck;

. A subacute dietary (LC,,) -study usmg one upland game species, preferably

bobwhite quarl or ring-necked pheasant
Tests on wild mammals may be requrred depending on intended - use pattern,

_environmental fate characteristics, and results of lower trer studies such as acute and
subacute toxrcrty tests

An acute contact LD, for honey bees is requrred if the proposed use wrll result in exposure
, of honey bees. .

(1) Birds, Acute and Subacute

The requrrement fora measurement of acute oral toxicity to birds is fulfilled based on one
acceptable study, which indicates sllght toxicity. Results follow: (MRID 00079523)

m % Test Material (TGAI) LD, (mglkg) Fulfills Guldelmes

Bobwhrte quail 92.3 . k 1499 - Yes

' - The requirement for a measurement of subacute dietary toxicity is fulfi lled based on two .
acceptable studies, which indicate that the chemical is practically nontoxic to brrds
Results follow (MRID 43087101 43087001) '

Species: - | % Test Material (TGAI) ‘ | Fulfills Guidelines

| Bobwhite Quait | - 954 , >5620 - | Yes
|| Mallard Duck T 923 ' >5620 - Yes
r
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(2) Birds, Chronic Toxicity

When birds are expected to be exposed to pesticides for long periods of time or exposed
during the breeding and nesting season avian reproduction studies are sometimes
required.  Avian reproduction studies for Alachlor are required based on the following
criteria as explained in FIFRA 158.145.

1. Birds are expected to be subjected to repeated or continued exposure to Alachlor
and or it's degradates preceding or during breeding season. Alachlor is generally
applied in early Spring months when birds are most actively breeding.

2. Alachlor and it's metabolites or degradates are stable in the environment to the
extent that potentially chronically toxic amounts may be present in avian feed.

3. ' Reproductive effects have been seen in three-generation rat studies (Shroeder
- 1981). In a rat teratological study maternal and fetotoxic effects were observed at
400 mg/kg/day (Rodwell, 1980). .

4, Reproduction studies with acetochlor, a pesticide whose chemical structure i is very
similar to alachlor, have shown reproductive effects to mallard duck at 150 ppm and
bobwhite quail at 750 ppm (MRID 43383101, 43383102 reviewed by the Agency
in 1996). In a partially acceptable reproduction study conducted with metolachlor
on mallard duck, eggs in 10, 100, and 1000 ppm test concentrations showed
eggshell thinning (MRID 0162292 reviewed 1993).

(3) Mammals

Ecological effects data on toxicity data to mammals will not be required for alachlor at this
time. Available toxicity data for laboratory rats indicate an LD,, of 930 mg/l. This data is
a health effects data requirement. Mammalian LD,,'s are not used directly to determine
whether LOC's are exceeded, but do provide some. indication of level of toxicity. The
.available data indicates that alachlor is slightly toxic to small mammals

(4) : Insec_ts

Honeybee acute contact studies conducted with technical ingredient and 42% formulation
products have been reviewed. These studies indicated low toxicity toward honeybees, .
with LD50 levels greater than 36.2 ug ai/bee for the technical and greater than 100 ug
ai/bee for the formulated product. (MRIDs 00074486 and 00028772)

'%Test Material (TGAI) | LD, (ug ai/bee) Fulfills Guidelines
Technical . - >36.2 Yes
" 42.2% Formulation ' ' >100 ) . Yes

ST



b. Toxicity to Aquatic Animals
(1)  Freshwater Fish

To evaluate toxicity of a pesticide to freshwater fish, LC,, measurements are required for
two species, using technical grade active ingredient. One study should use a cold water
species, preferably rainbow trout. The other should use a warm water species, preferably
bluegill sunfish. Chronic toxicity testing is required for evaluation of possible effects to
growth or reproduction of fish exposed to persistent pesticides. This reqmrement is
fulfilled by Early Life-stage Testing of one species of freshwater fish.

The data requirement is fulfilled for alachlor based on studies submitted. Studies
submitted indicate moderate toxicity to warm- and cold- water fish. LCs, values are
displayed below. Precautionary toxicity statements are required on labels based on MRID
438626-01 which shows Alachlor to be highly toxic on a chronic basis to freshwater fish
. growth, reproduction and development. Acute toxicity of Alachlor and tested formulations
‘is moderate. (MRID 00023615, 00023616, 00028549, 00028550, 00028551, 00028553,
00028554, 00028555, 00031524, 00031525, 40098001)

Species % Test Mater. '(TGAI) . Lo, Fulfills Guidelines
| Toxicity Based on Exposure to Technical Active Ingredient -
| Bluegil sunfish - 90 e 28 | Yes
- 100 | 43 | Yes
RainbowTrout | g0 18 Partially
| 100 24 Yes
Toxicity Levels Based on Eprsur_e to End-Use Product
Bluegill Sunfish . A43EC | 3.2 'Partially
I 45 1 e2 Partially
24 | . 719 Partially
Rainbow Trout | 425 ' 3.6 Partially
| 1 s 3.7 Partially _
44 : 4.2 Partially
43 14 |Yes
43 " 3.2 Yes
-

“9



Species % Test Material | NOEL | LOEC Fulfills Requirement

" Rainbow trout Technical 0187 | 0.388 | Yes "

(b)  Toxicity to Freshwater Invertebrates

To evaluate acute toxicity to freshwater aquatic invertebrates, an EC,, measurement is
required based on technical grade active ingredient, preferably using first instar Daphnia
magna, or early-instar amphipods, stoneflies, mayflies, or midges. The requirement is
fulfilled based on studies submitted. Results are displayed in the table below. The studies
submitted indicate moderate to slight acute toxicity for this category, based on studies
reviewed to date. (MRID 00028549, 00028555, 00031526, 40098001).

Species % Test Material ' Fulfills Guidelines
- (TGAI) . :

Toxicity Béséd on Exposure to Technical Active ingredieht

‘Water Flea . 4 20 , 10 | Yes
Daphnia magna - ' , o
‘ ' o 93 C 21 Yes
Midge ~ @3 32 Yes
' Toxicify Levels Baséd on Exposure to End-Use Product
Water Flea | 49 33 | Partialy
 Daphnia magna 45 22| Partially
42.4 27 Partially
43, 77 Yes
I Midge 45 25 | Yes

' Chronic__ toxicity to freshwaterf invertebrates is determined by exposing one Species of
freshwater invertebrate, preferably Daphnia magna, to the pesticide for a full generation
and observing effects on growth and reproduction. In 21 Day full lifecycle testing Alachlor

was shown to be highly chronically toxic to growth and. reproduction of freshwater
" invertebrates. Chronic LOEC and NOEC values are displayed in the following table.

Based on the high chronic toxibity of this pesticide appropriate environmental warning
labels are required. (MRID 437747-07) : '



‘Species % ai Tested LOEC NOEC Fulfills
' mg ai/l mg ai/L Requirement

Water Flea, Daphnia magna 94.6 023 0.11 Yes

(3) Acute Toxicity of Pesticide Metabolites to Freshwater Animals

Aquatic testing with metabolites of pesticide compounds is requested when metabolites
are likely to be persistent in the aquatic habitats in amounts greater than or equal to the
parent compound. Four studies have been submitted to aid-in characterization of the
acute toxicity of Alachlor sulfonic and oxanilic acids to freshwater invertebrate and fish
species. The studies indicate that these degradate compounds display low acute toxicity
to the tested species. The submitted studies are summarized in the table below. (MRID
437747-03, 437747-04, 437747-05, and 437747-06) :

Species Tested Degradate and % ai | LC50/EC50 nlg ai/ll. .Fulfills Gui,delines
Daphnia magna Sulfonic acid, 91.5% >104 mglL - _ ' Yes
_ | Oxanilic acid, 92.4% >95 mg/L  Yes
‘Rainbow trout _Sulfonic acid, 91.5% | ~ >104 mg/L _Yes
| | Oxanilic acid, 92.4% >95mgl Yes

(4) Estuarine and Marine Animals

The use pattern of alachlor includes applications to major crops that are sometimes grown
in close proximity to estuarine and marine environments. Therefore, testing of estuarine
and marine organisms is required. ’ S

The toxicity measurements required are a 96-hour LC,, for an estuarine fish, a 96-hour
LG, for shrimp or mysid, and either a 48-hour embryo-larvae study or a 96-hour shell
deposition study with an estuarine mollusc species. The data requirement is fulfilled for
“ alachlor based on the studies submitted. LC50/EC50 values are shown below.

Species | % TestMater. (TGAI) | LC,/EC,, (mg/L). Fulfills Guideline
‘Sheepshead minnow | 93.8 N LC50=3.9 Yes -
Mysid 938  |Lcso=24 Yes

Eastevm Oyster : 93.8‘ ' EC50=1.6 Yes



A study submitted to the agency (Kirby-Smith, et.al.), indicates that, in general, there were
no significant differences in diversity, numbers and/or biomass between those creeks and
estuaries that received pesticidal run-off (farm creeks) and those that didn't (forested
creeks). The data derived from this study is confounding because results did not compare
with laboratory toxicity data and EEC estimates. During the course of this study there does
not appear to be any significant chronic adverse effects in terms of species diversity,
biomass, energy transfer or nutrient cycling, occurring in the system.

c. Toxicity to Plants

Data from studies submitted to the Agency, though incomplete, indicate hlgh foxicity to
aquatlc and terrestrial plants.

(1)

Studies were required to establish toxicity to nontarget terrestrial plants. Two studies were
received. Of the ten.species of terrestrial plants tested, seven had EC,; levels for
vegetative vigor less than maximum’ permitted rates on present labels. Seedling
emergence was also effected in most of the species tested. Based on the data provided,
alachlor is highly toxic to nontarget terrestrial plants. (MRID 42468601, 42468701)

Terrestrial Plants

Measurément Endpoint-

Most Sensitive

Species Tested

| NOEL (Ibs a.l/A) |
1 1

EC,s(Ibs a.i/A)

Vegetative'\'ligora :
Phytotoxicity | RyegréSs ' , 0.'01_9 - undetermined
|.21-Day Survival Onion_ 0.22 031
21-Day Height ___ Ryegrass 0.037 0412,
21-Day Weight Ryegrass 0.087_ 0.044

Germmatlon and Growth

& Based ona supplemental study with 84.6% active ingredient that fulfi lls guideline requirements.

6-Day Seed Germinaﬁbn’ Cabbage . 0.67 . uhdetermined
| 6-Day Seédling | - Ryegrass 0.019 0.04

Emergenc_:e . ,

21-Day Survival Onion_ 0.037. 0.011

P‘h_yto'toxicity Lettuce . 0.0003 undetermined

Height Ryegrass _ 0.0023 0.011

Weight Rye rass 0.0023 0.0067

b Based on a supplemental study with 94. 2% actlve ingredient that fulfills gu1del1ne requxrements

. gl‘



(2) Aquatic Plants

- Studies were required to establish toxicity to nontarget aquatic plants. The requirement
is partially fulfilled by the single study submitted. However, to completely fulfill data
requirements for aquatic plant testing additional studies must be submitted for acute
toxicity to an aquatic macrophyte, a marine diatom, a blue-green algae and a freshwater
diatom. Based upon the one study available,

(MRID 42763801)

alachlor is highly toxic to aquatic plants.

Fulfills

Species Tested %Test Toxicity (ug/l)
) - Material Guidelines
Freshwater Green alga . 986 NOEL=0.35 Yes
Selenastrum capricornutum T LOEL=0.69
’ EC,,=1.64
(growth effects)
&



Appendix C. Ground Water Monitoring Information for Alachlor

Ground-water monitoring data collected, since 1991, by the USGS and the Acetochlor
Registration Partnership (ARP) have found alachlor parent in two to eight percent of
ground-water wells sampled. Up to 1.5 percent 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 (e.g., those reported in Pesticides in Ground Water Data Base, Hoheisel
etal.,, 1992). The maximum and minimum alachlor concentrations were 15.89 Hg/L and
0.05 pg/L, respectively.

Monitoring data collected by the USGS (Kolpin and Goolsby, 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 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 current 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, concern would be much

greater than for the parent compound only.

- Similar chemicals, acetochlor, 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 detections of alachlor (1.8%) residues
then metolachlor (0.96%). Acetochlor, with a maximum of 2.17 Hg/L, was detected in eight
wells (4.6%) of 173 in the registrant's ground-water monitoring study.

BACKGROUND:

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 equilibrium
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.



CURRENT AND RECENT GROUND WATER MONITORING DATA
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). 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 soybean production during the 1990 growing season. -
One hundred wells were resampled during 1992 by selecting wells using a stratified
random design based upon State and aquifer class.

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 reporting 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 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 pg/L for 1991 and 1992, respectively. The
degradate alachlor-ESA was the most frequently detected compound detected in 1992
found in 33 wells (46%) of 73 wells for which the degradates were analyzed, with a
reporting limit of 0.10 pg/L. In 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 in 5.9% of the 153 wells for which metabolites
were analyzed. The maximum alachlor concentration detected was 4.27 pg/L, with a
reporting limit of 0.05 pg/L. The alachlor degradate ESA was found in 70 wells (45.3%)
of 153 wells analyzed for degradates. The maximum concentration of ESAwas 8.63 pg/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
Hg/L Wlth a reporting limit of 0.003 pg/L. -

Atrazme degradates delsopr_opylatrazme (10% of 303 well; maximum concentration of 1.17
ug/L) and deethylatrazine (22.8% of 303 wells; maximum concentration 2.20 ug/L) were
aiso detected. Metolachior was aiso detected at ievels above 0. 05 pg/L in 8 wells (2.7%)
out of 300 (Goolsby et al., 1995).



Table C-1. Summary of wells with detections of alachlor-ESA.

Study : Number of Wells ' Concentrations (ug/L)
Sempled .| Detected | - Percent " Maximum Reporting
Detected Concentration Limit
USGS 1992 73 33 45% - 0.1
_USGS 1993 153 . 70 45.3% 8.63 041
USGS 1994 38 . 25 | 658% 8.6 0.1
USGS-IOWA 1995 | 106 69 65.1% 14.78 . 01
Wisconsin 1993 293 © 206 0% | 267 1.0'
vulnerable wells . (ave. = 4.89)

Analyzed by immunoassay

Acetochlor Registration Partnership Ground Water Momtormg 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 use 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 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 files (DP Barcode D225973). The
report 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 pg/L and 0.05 uglL respectlvely

The text of the annual report lndlcates 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 pg/L) and atrazine was detected
in 651 samples (427 were greater than 0.1 pg/L) out of 1720.

- The computer disk contained EXCEL files with 13 months (December 1994 to December
1995) worth of data from 180 wells 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 pg/L are not differentiated from ,
no data]. Results for the three pesticides are summarized in the table below. Fourteen
of the wells had alachior detects greater than limit of quantification (LOQ - 0.05 ug/L), six
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 pg/L, 93 wells had detections of atrazine above the LOD, and elght wells has
acetochlor levels above the LOD.

| Approxnmately 36 percent of the alachlor detections exceeded the MCL (2.0 pg/L) and 54
percent exceeded a one-in-million cancer risk level of 0.4 ug/L. Approximately 75 percent
) of the detectlons 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 still exceeded for alachlor parent. :

Two of the fourteen wells with alachlor detections had detections on more than one
sampling date. One of these wells was located in lllinois. The first detection of alachlor
~ for this well (May 1995) was also the greatest (13.05 pg/L) concehtration. Alachlor
concentrations in this well declined with time, reaching 0.42 pg/L by December 1995. The
second well with multiple detections occurred in Kansas. The first detection (0.3 pg/L) was
reported in March 1995. The highest detections for this well occurred in May 1995 (14.17

Hg/L) and June (1589 pg/L) and generally declined, reaching 3.64 pg/L by December
1995. According to the registrant, these detections in Kansas and Illinois are linked to

surface runoff and ponding near the wellhead rather than leaching. New wells were

‘installed, and follow up sampling indicates that the underlying aquifers are not
contaminated with alachlor Sever'\ other wells also had alachlor detections in March 1995.

Table C-2. Detections and concentrations (m pg/L) of acetochlor, alachlor, and atrazine in study
conducted by the registrants of acetochlor (DP Barcode D225973) and submltted as EXCEL datafiles.

Statlstlc . ) ' . Acetochlor Alachlor ' Atrazme
Number of Samples with Detects 18 (1.0) 30 (1.7) | 539(31.3)
20.05 po/l (% of samples) ’ . .
NumberofWells | - 8(a6%) |  14(81%) 75 (43.4%)
(% of 173) | | | _ |
NumberofSamples' | 1720 1720 1720
Mean _ -’ 1 03 3.38 | 075 _
Standard Deviation 082 489 588
Minimum 006 _ 0.05 0.05_
istQuartle . 011 o012 . 011
Median A : 025 073 . | " 024
3rd Quartile | 0.38 506 0.56
Maximum . 217 » 1589 131.532

v It was not possmle to determme whether data identified as missing were no data or below detectlon
. limit.
2 “ The next highest value for atrazine was 30.03 pg/L.

Alachlor, metolachlor and prdpachlor in-the pesticides in grouhd'water data base'
As previously noted (draft EFED RED, 1994), the Pestlmdes in Ground Water Data Base

(PGWDB) (Hoheisel et al., 1992) reports that alachlor was detected in 25 states, in 467
wells of 25933 sampled (1 8%). Of the wells with detections 99 wells (0.4%) had

concentrations above the MCL. The PGWDB (Hoheisel et al., 1992) reported propachlor-

detections in 33 (1.2%) wells [in five states] out of 2718 wells sampled in eleven states.
The concentrations ranged from 0.02 to 3.5 ug/L, thus the maximum concentration
exceeded the MCL of alachlor (2 pg/L), but not the Lifetime Health Advusory (HAL) for
propachlor (90 pg/L) (Table 3) : ,




The PGWDB (Hoheisel et al., 1992) also summarizes a number of studies which included
metolachlor. 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 pg/L. Three exceeded the lifetime Health Advisory (LHA) of 70
pg/L for metolachlor, but typically appear to less than 10 pg/L.

Table C-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)
MGL or HAL (ug/L) o 2 70 90
> MCL _ - 99(0.38) 3(0.01) | 0 (0.00)
<MCL . ’ . 368(1.42) 210(0.94) - 33(1.21)
Total Detections . 467(1.80) 213(0.96) 33(1.21)
Total Sampled 25993 B 22255 2718
Number States with detections . 25 , 20 ‘ 5
Number of States with - 35 ’ 29 . 11
monitoring - v : ’
- |L_Range of concentrations (ug/l) | traceto3000 | 0001 to 157 0.02t0 3.5

National Pesticide Survey (NPS).

'The EPA National Pesticide Survey (USEPA, 1990) was conducted to provide a statistical
estimate of the frequency and concentration of pesticide contamination of drinking water
wells in the United States. 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 contamination
occurred at or above the detection limit in about 3,140 (0.03 percent) of rural domestic
wells nationwide.. The detection limit for alachlor was 0.5 pg/L which likely resulted in the
lower frequency of detection reported for alachlor compared with other studies. - Alachlor
was not found in samples collected from community water supply wells. Also, degradates
of alachlor were not analyzed in the NPS. - .

National Alachlor Well Water Survey (NAWWS).

From 1987 - 1990, at the request of the USEPA, Monsanto conducted the National
Alachlor Well Water Survey (NAWWS), a large-scale retrospective monitoring study

. patterned after EPA's National Pesticide Survey of drinking water wells: This study was
 statistically designed to estimate the proportion of rural domestic wells in alachlor use . .
-areas with detectable concentrations of alachlor (Holden et al., 1990, 1992). Monsanto

also chose to include atrazine; cyanazine, metolachlor, and simazine as analytes in the
NAWWS. The limit of detection for most chemicals (including alachlor) was approximately
0.03 pg/L. 'No degradates of any of the pesticides, including the alachlor degradate ESA,



were analyzed in this study.

Wells selected for the NAWWS study were located in the rural portion of 89 counties, in
26 states where alachlor was used in 1986. Wells were selected based on county-level
‘sales information and vulnerability estimates (based on DRASTIC, Aller et al., 1987) in
counties where corn, soybeans or peanuts were grown. A total of 1430 private rural wells
were sampled. Alachlor was estimated to have been used within a half-mile of 58.8
percent of the wells during the last five years. Hydrogeologic characteristics of the
aquifers sampled were not directly measured; however, the probability that a well was
installed in a confined (less vulnerable) or unconfined (more vulnerable) aquifer was
estimated by Monsanto. Nearly one-third of the wells sampled were estimated to tap
surficial, "vulnerable" aquifers. Over one-half of the wells were located within 300 feet of
surface-water sources (e g. streams or ponds).

Alachlor detections were reported in nearly one percent of the wells sampled in the
NAWWS (Holden et al., 1990, 1992). Based on the monitoring results (summarized in
table below), alachlor was estimated to occur in 0.78 percent (46,800 wells) of the six
million private, rural domestic wells in the alachlor use area. Wells in the study area are
estimated to supply drinking water to approximately 20 million people. Alachlor was
estimated to occur at levels exceeding the MCL of 2 pg/L in about 0.02 percent of private
rural drinking water wells in the alachlor use aréa, or about 1,200 wells. Monsanto
recently estimated (Wratten, 1995) that approximately 12,400 individuals will be exposed

to alachlor at 0.4 pg/L, the former EPA upper bound estimate of the 1x10¢ cancer risk level |
established for alachlor)

. 'Table C-4. Estlmated percentage of wells with detectrons of alachlor from the National Alachlor Well
. Water Survey (NAWWS), -

: 'Concentration (ug/L) Percentage of wells with | estimated number of standard error
' ' alachlor . wells? . {percent of wells)

%003 078 46,800 0.29

0.1 ' 036 22,000 022

0.2 ' “ - 0.32 19,000 . 0.20

05 006 3,600 | 0.03

10 003 1,800 _0.02

>2.0 002 I 11,200 - -

from Holden et al., 1992.

2 estimated by EPA, based on total rural domestic water wells in the alachlor use area from Holden et al.,
1992 ( 6, 000 000 welis). '

USGS Ground water Study in IOWA (1985).

The USGS, University of lowa Hygenic Laboratory, and the lowa Department of Natural
Resources have been involved in a joint program to monitor municipal welis in lowa since
1982, known as the lowa Ground Water Monitoring Program (IGWM). In the summer of
1995, the USGS sampled 106 mumcnpal wells, representlng the major aqu1fer systems in
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the state in order to determine the occurrence of selected herbicide compounds (Kolpin
and Kalkhoff, 1996). All samples were analyzed for alachlor and alachlor-ESA, with a
reporting limit of 0.05 pg/L for all analytes.

Alachlor was detected in 7.5 percent of wells in the network, with a maximum of 0.63 pg/L.
Alachlor-ESA was the most frequently detected compound, found in 65.1 percent of wells,
at a maximum concentration of 14.78 pg/L. Consistent with other studies, alachlor-ESA
was detected almost 9-times as frequently as parent alachlor. Factors found to influence
the frequency of detection of both parent and degradates were: well depth, water age,
dissolved oxygen content, and aquifer type. Both parent and degradates are found much
more frequently in shallow wells (defined as <50 meters deep), in post-1953 age water, -
and under reducing conditions. Alluvial and bedrock/karst aquifers had the most frequent
mcndence of pesticide detections i in this study.

'Wlsconsm DATCP Alachlor Study.

Following the reports of alachlor-ESA in ground water in Ohio in 1993, Wisconsin's
Department of Agriculture Trade and Consumer Protection (DATCP), with the assistance
of Monsanto, began testing monitoring wells and private water supply wells for alachlor-
ESA in the summer of 1993. Results indicated that alachlor-ESA was present in a large
number of samples, and it was decided to include alachlor-ESA in a Wisconsin survey of
private wells most at risk. Wells were selected-in an area of high alachlor use from wells
that had previous detections of triazine herbicides or high concentrations of nitrate. The
- program was designed to indicate whether or not a problem existed with alachlor or
alachlor-ESA in wells most at risk. Alachlor was detected in 12 of the 293 samples (4
percent) at concentrations ranging from 0.21 - 6.91 ug/L. Alachlor-ESA was detected in
* 206 of 293 samples (70 percent) at concentrations ranging from 1.09 - 26 7 ug/L. Inpart
because of these results, the State of Wisconsin established an interim health advisory
(20 ppb) and is considering proceeding to establish an enforcement standard for ESA.

State of Florida Monitoring Program. .

Prior to the ban on the use of alachlor in the State of Florida, Monsanto conducted a
ground-water 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 northern Florida.
After confirmed detections of alachlor were reported in 13 of 100 wells, the sampling was
expanded to include 310 wells in 10 counties.

Alachlor was detected in 189 samples, from 46 (15 percent) of 310 wells during sampling
'from July 1989 to May 1990. Reported concentrations ranged from trace levels to 135
pg/L in a well in Levy county. This high concentration is above the child one-day health
advisory for the chemical, which is 100 ppb. Concentrations in that particular well above
‘the 100 ppb level were still detected after 18 months. This pattern (persistent high
concentrations of alachlor) was observed in many wells with lesser concentrations above
the MCL. The Florida Department of Agriculture and Consumer Services stated that
although Jackson County i is underlain by karst limestone, these condltlons were not found



throughout the 10 county area where alachlor was detected. The State of Florida does not
consider the detections in this study to be the result of point-source contamination.

State of New York- Suffolk County.

From 1990 to 1992, the Suffolk County Department of Health Services (SCDHS) analyzed
private wells near a plant 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 ug/L. Subsequent sampling of 92 wells near
plant nursenes resulted i ina single detection of alachlor at 0.6 pg/L.

The SCDHS did not ﬁnd any evidence to suspect point source contamination. In their
response to the 1996 draft, the registrant indicated that they suspect that point source -
contamination may have occurred. Itis indicated that subsequent monitoring has shown
that levels in most wells are dropping below the MCL.

State of North Carolina

‘The University of North Carolina-Asheville Environmental Quality Institute (EQI) conducted

a study from 1989 to 1992 to gather information on the spatial distribution of pesticides in
* rural water supply wells in eastern North Carolina (Maas, R.P. et al., 1995). Alachlor was
one of eight chemicals investigated, with a method detection limit of 0.13 pg/L. Samples
were collected from 171 sites, which corresponded to individual wells. Alachlor was
detected at 8.8 percent of the 171 sites, with concentration that ranged from 0.23 to 68
pg/L. Five of the detections were above the 2.0 ppb -MCL. Multiple samples were
collected over approximately a year and a half. Results indicated that alachlor
contamination was not a seasonal phenomeénon, but persists over longer periods of time
in eastern North Carolina.” Two of three wells that were re-sampled maintained levels of
alachlor above the MCL for over a year. The third had an initial detection at 0.3 .ug/L,
declined to below the detection limit a half year later, mcreasmg agaln to above the MCL
‘one year after the original sampling.

The EQI study concluded that'the majority of detections of alachlor eﬁcountéred in the
study appeared to be the result of normal agricultural use Only one of the wells was
located near a pesticide mlxmg area (within 100 feet).

The study authors reported that alachlor detection was not significantly related to distance
from pesticide mixing, storage and loading areas. This suggests that the observed
groundwater contamination was not a result of point sources. The authors also found that
alachlor was detected in wells more frequently further from cropped fields, and that the
compound was detected in areas, that had received no application for at least several
‘years. This data was interpreted as showing that the detected alachlor came from a'great
distance from the well or from applications in the distant past. The authors concluded that
well water contamination was not a seasonal phenomenon but persists over time.

_The Interagency Study of the Impact of Pesticide Use on G_roundWater_ in North Carolina -
conducted in 1991-1996 (Wade et al., 1997). In phase | of this study 55 wells representing



the state’s major drinking water aquifers were sampled at least twice and analyzed for
pesticides. No attempt was made to select these wells where pesticides were known to
have been used. In phase Il, 97 shallow monitoring wells were installed and sampled at
least twice. Phase Il wells were located in areas believed to represent the highest risk,
and were adjacent to or down gradient from areas of pesticide application. When
pesticides were detected in phase Il wells additional sampling was done from nearby
domestic supply wells. Forty-six domestic supply wells were sampled in this phase.

Alachlor was not detected in phase | or phase Il wells. Alachlor was detected in two
domestic supply wells near phase |l wells that had other pesticides detected. One of the
wells with alachlor was a “shallow bored well” located within an agricultural field and had
been used to fill spray equipment. Two other domestic wells within 0.5 miles did not have
detectable pesticides. The other well with alachlor detected was a “bored well of unknown
depth” located 100 feet from corn field on an adjacent farm. Alachlor was detected in this
well at two separate sampling events at 9.2 ppb and 5 ppb. Three other monitoring and
domestlc wells near this well did not have detectable alachlor :

Continued samphng following completion of the study by the North Carolina Department
of Agriculture has not detected additional alachlor groundwater contamination. However,
the alachlor degradation products, including ESA, have been detected in groundwater at
concentrations ranging up to 22 ppb (H. Wade, Personal communlcatlon 1998)

OTHER CONSIDERATIONS

Since the degrada’tlon of alachlor appears to be much slower in aqunfers 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 degradation. occurred after
~reaching the aquifer, the frequency of detections of alachlor and alachlor-ESA would be
more similar. They also report that alachlor-ESA appears to be persistent in shallow
aquifers, because 90 percent of the wells having alachlor-ESA concentrations exceeding
0.10 pg/L remained at that level during all subsequent samples (1-year time interval). If
- an MCGL or cancer risk-level is established for alachlor-ESA at the same level as alachlor
parent and because of the much higher percentages of wells having degradate detections,

the concern for the population being exposed to levels of alachlor exceedmg levels of
- concern is much greater than for the parent compound only

|rr|gat|on appears to increase the probability of contammatmg 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 alsobe a -
source of herbicide contamlnatlon




Appendix D. Surface Water Monitoring Information for 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 . The
relatively low soil/water partitioning of alachlor indicates that most of alachlor runoff will
occur via dissolution in runoff water (as opposed to adsorption to eroding soil).

Acetochlor Registration Partnership Data for 1995-1996.

This is the most extensive data on alachlor concentratlons infi msh surface drinking water
_available to the Office of Pesticide Programs. Samples were collected at 179 different sites
(drinking water utilities) in the following 12 states: DE, IL, IN, IA, KS, MD, MN, MO, NE,
OH, PA, and WI. Samples were collected approximately once every two weeks from April
through early September. Two to three additional samples were collected at most sites,
one to two in the Fall and one in the Winter. Unfi ltered samples were analyzed for total
-alachlor. :

Additional detail is provided in a review and analysis of the data by R. David Jones (EFED

memo datéd May 24, 1996 to B. Montague) and in an electronic spreadsheet (summary

statistics) by S. Abel. The analyses provide yearly summary statistics for peak, 96-hour _

time weighted mean concentrations (TWMC), and annual TWMC for 1995 (R. David

Jones) and peak and annual TWMC for 1996 (S. Abel). Add:tlonally, running peak and
annual TWMC are provided for both years data.

Based on the reanalysis of data covering 1995 and 1996 the following table provides

- maximum and 90th percentlle (upper 10th percentile) concentrations (peak and annual
TWMC) L

Table D-1. Summary of 1995 and 1996 Alachlor Mon’itoﬁng by fhe ARP

Statistic ‘ Calculation for a glven . Summary Across Sites
. SIte , -
, L Maximum Value for  Value Equaled/Exceeded on
< . any Site (ug/l) - 10% of Sites (ug/l)
Peak . Highest Value Observed 4 ' o 063 |
- Concentrations - 1995-1996, for any Site
Annual Time Weignted Mean for 1995- 0.36 ‘ A 0.1
Weighted Mean -1996 for any Site (weight '
by time)

USGS 1989, 1994, and 1995 Midwestern Stream Reconnaissance Studies

Smce the data submitted by the Acetochlor Reglstratlon Partnership 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-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 midwestern streams. The USGS (Goolsby/Thurman 1991; Goolsby 1995;




Goolsby 1996) conducted reconnaissance surveys of numerous midwestern 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-application 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.

Since post-application samples were generally collected during the first major runoff event
after application, the concentrations in those samples should more closely represent peak
- alachlor concentrations. The maximum post-application alachlor concentrations for 1989,
1994, and 1995 were 51.3, 10.1, and 19.9 ug/L, respectively. The 90th percentile (upper
10th percentile) post-application alachlor concentrations for 1989, 1994, and 1995 were
12, 6.5, and 2.0 ugl/L, respectively.” The substantially lower concentrations in 1994/1995
than in 1989 may reflect reported decreases in alachlor use.

In 1989, a pre-application sample, a post-apphcatlon sample, and a Fa!l sample were
collected from 48 of the sites. 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% Iower)

In 1994 and 1995, samples were ‘analyzed for alachlor-ESA as well as  alachlor. Alachlor-
ESA concentratrons are much higher than alachlor. That also appears to be true in‘early
" Spring even before alachlor application. EFED strongly recommends the accurate

_ determination of the toxicity of aIachIor—ESA so that a risk assessment can be performed
forit.. :

-USGS 1991-1992 Study of 8 River Locations M.ississippi River Basin

The USGS'(Coupe et.al. 1995) sampled 8 locations on rivers within 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 u) and analyzed for dlssolved alachlor. The maximum peak and 1991 annual
time welghted ‘mean concentrations over the 8 sites were 3.6 ug/L and 0.43 ug/L,

. respectlvely (both in the Platte River at Louisville NE) :

Following the three sites with the hlghest 1991 alachlor concentratlon pre-application
concentrations of less than 0.1 ppb in early Spring rapidly increase to several ppb during
post-application runoff events in May and June, then rapidly declined to background levels
by mid-late summer. The White River at Hazelton IN site'was the only one of those three
“sites at which sampling was performed far enough into 1992 to give a second set of .

alachlor peaks (1992) in addition to the 1991 set. Alachlor concentrations ln 1992 were
lower than in 1991 at that site.’ :

| éL{ ’




- USGS 1992 Midwestern Reservoir Reconnaissance Study

The USGS (Goolsby etal 1993) sampled each of 76 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 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.

The highest alachlor and ESA concentrations were for samples collected in June or July
of 1992. The maximum and 95th percentile alachlor concentrations for June-July over the
76 reservoirs appear to be between 5 and 10 ug/L. The maximum and 95th percentile ESA
concentrations for June-July appear to be between 10 and 20 ug/L. After June-July,
alachlor concentration appear to decrease more substantially then ESA concentrations.

. Missouri River Publlc Water Supphes Assocratlon 1990 Study

The Missouri River Public Water Supplies Assocra’uon (MRPWSA) sampled the raw water
of 8 surface water supplies within the Missouri River Basin. Samples were collected daily
May-July 1990. The maximum peak and May-July mean concentrations were 14.9 and
0.47 ug/L, respectively (both at Kansas City MO). Howeveér, the second highest peak and
- May-July mean concentrations were 2.9 and 0.29 ug/L, respectively. The annual mean
concentratlons should be greater than 25% of the May-July means.

‘State of |Il|nors 1986 1988 Study

The State of lllinois (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 maximum alachlor peaks over the 30 sites
were 5.6, 8.5, and 18 ug/L for 1986, 1987, and 1988, respectively. The maximum alachlor
annual TWMCs over the 30 sites were 0.65, 0. 76, and 2.0 ug/L for 1986, 1987, and 1988,
respectlvely The maximum three year TWMC over the 30 S|tes was O 81 ug/L.

The State of lllln0|s (Taylor 1994) recently summarrzed pesticide data for surface water
samples collected from 34 stations from 10/1/85 through 2/15/94. Thirty 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, lllinois 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, respectlvely :

Monsanto 1986 Fm|shed 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 alachior. The. community water systems
sampled - represented 4 combinations of Lasso (alachlor) use and average sorl
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susceptibility to runoff (high use/high runoff, low use/high runoff, high use/low runoff, low
use/low runoff). The susceptibility to runoff was estimated from the weighted average of
hydrological classifications (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 high, intermediate, and low susceptibility to runoff, respectively. 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 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 hlgh medium and low alachlor use.

' 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, respectlvely :

Due to the low soiliwater partltlonmg of alachlor, the primary treatment processes

employed by most surface water supply systems are not expected to be effectlve in
removing it. : :

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 locatlons and from May 1984 through November 1985
_ atthe other 4 Iocatlons :

Two sets of samples were collected One setwas centnfuged for the determination of the
dissolved concentrations of herbicides. "Total recoverable" herbicide concentrations
consisting of both extractable adsorbed and dissolved herbicides were determined in the
sample set not centnfuged

The maximum peak and annual TWMC concentrations over the 12 site-years were 23 and
3.3 ug/L, respectively. The next highest peak and annual TWMCs were 21 and 1.9 ug/L,
- respectively. The maximum two year TWMC over the 6 sites was 1.7 ug/L.

-Baker 1982-1985 Study on‘Ohio Tributaries to Lake Erie

Baker collected sampies at various times including 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. . ‘

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 percentile
* (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 the 4/15-8/15 TWMCs.

Baker 1983-1987 Lake Erie Basin Case Study.

The Water Quality Laboratory at Heidelberg College, Ohio (Baker et al. 1991) sampled
seven Ohio streams and rivers of the Lake Erie Basin for a number commonly used
herbicides and insecticides, including alachlor. Samples were collected and analyzed at -
frequent intervals (daily) during the .pesticide use period mid-April to mid-August,
- especially during runoff producing storm events, and twice per month during the remainder
of each year’s cycle. Samples were collected at existing USGS Gaging Stations. Alachlor
was detected above the level of detection (0.1 ug/l) at all sampling stations in all years

during the study. Alachlor peak and time weighed mean concentrations (TWMC) were
" reported. \ a ‘

- The maximum peak concentration over the five-year study of 91.47 ug/l (n=410) occurred
in the smallest basin, Lost Creek. The maximum TWMC over the study period of 1.74 ug/l
(n=534) occurred in Honey Creek basin, the third smallest basin, but the second highest
in agriculture intensity. . ‘ L S : '

Study on the South R,ive‘r Estuary_North Carolina -

In a study of effects of pesticides on marine and estuarine aquatic biota from farmland
runoff, alachlor was.monitored in several headwater streams of the South River in the
Pamlico Sound, North Carolina. Data collected during the conduct of this study provided
valuable information on the concentrations of alachlor in estuarine waters from known
pesticide applications. ' '

Dissolved alachlor concentrations increased from background (residual) levels of .
approximately 0.019 ug/l to a' maximum of 48 ug/l following pesticide applications and
significant rainfall. Alachlor concentrations rapidly decreased to less than 1 ug/l following -
the termination of pesticide applications and after several runoff producing rain events had
occurred. Eventually, concentrations returned to backg round level, although specific timing
could not be determined from the submitted study. ' ‘

Kirby-Smith 1987-1991 Study on the South River Estuary North Carolina o
In a study of effects of pesticides on marine and estuarine aquatic biota from farmland
runoff, alachlor was monitored in several headwater streams of the South River in the

Pamlico Sound, North Carolina. Data collected during the conduct of this study provided
valuable information on the concentrations of alachlor in estuarine waters from known



pesticide applications.

Dissolved alachlor concentrations increased from background (residual) levels of
approximately 0.019 ug/l to a maximum of 48 ug/l following pesticide applications and
significant rainfall. Alachlor concentrations rapidly decreased to less than 1 ug/! following
the termination of pesticide applications and after several runoff producing rain events had
-occurred. Eventually, concentrations returned to background level, although specific timing
could not be determined from the submitted study.

Possible Concerns Over Alachlor and Alachlor-ESA in Surface Water:

According to available data, the potential risks to fish and aquatic invertebrates posed by
-alachlor in surface water are low. Potential risks to aquatic plants posed by alachlor are
currently being assessed by EFED." The potential risks of ESA to fish, aquatic

invertebrates and aquatic plants has not been well characterized.

In analyzing surface water concentration data, the EFED considers the frequency that
annual averages exceed the drinking 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. - 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 4 times the MCL. The frequency of exceedances 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 1994 and 1995 USGS reconnaissance studies
(which were also designed to capture peak concentrations) possibly due to decreases in .
alachlor use. B B

With the exception of 2 site-years in the 1984-1984 USGS study of the Cedar River Basin
~and one site-year in the 1986-1988 lllinois EPA study, none 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 Partnership study of
175 sites over 12 states. In that study, the maximum annual TWMC was only 0.4 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 low alachlor
concentrations compared to some earlier studies may reflect substantial decreases'in
alachlor use. ' o : ' :




Appendix E: Comparative Assessment Tables For the Acetanilides
Alachlor, Acetochlor, Metolachlor, and Propachior

The following tables provide a comparison of environmental fate and ecological toxicity
data for the acetanilides alachlor, acetochlor, metolachlor, and propachlor. )

~ The environmental fate data for the four acetamhdes' come from a combination of data
reported in the EFED Environmental Fate One-Liner Database and from recently-
completed environmental fate assessments.

The comparative analysis of the ecotoxicity data for propachlor, alachlor, acetochlor, and
metolachlor is based on data taken from the OPP/EFED Pesticide Ecotoxumty Data Base-
-1997. Only .those studies classified as Core data were used in the analysis. Study "
identification numbers are shown as either an MRID#, Accession No., or an EPA ID#
(Flche No.). Category terminology was taken directly from Brooks, et al. (1973). Tables
summarizing the toxmty characteristics of the four acetanilides appears in Appendix E.

A 9 .
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Table E-2: Comparison of avian acute oral LD50 data (mg/kg) for propachlor, acetochlor, alachlorand
"~ metolachlior. : : :

Chemical Avian A Category ~ MRID/Acct#/ Classification
' LD50 (ma/kg) ' EPA ID#
—Propachlor . 88 __ __ __ _ __ __ Moderately foxic _ 00132907 _ _ _ Core_ _ __ __
Alachlor - 1499 Slightly toxic 245260 Core
>2000 Slightly toxic 00160000 Core
—_—————— 2610 _ Slightlytoxic __ __ 070839 _ __ _ Core_ _ __ __
Acetochlor . 49 _ Highly toxic 41963303 .. Core
1567 ; Slightly toxic Acc# 99812 Core
——— 1788 _ _ Slightly toxic _ __ __ 41565129 ____ __ Core_ __ _ __
Metolachlor 4640 - Slightly toxic . 00015547 Core.

- * Technical Grade Material

Table E-3: Comparison df'avian subacute dietary LC50 data (ppm) for propachior, acetochlor,
alachlor and metolachlor. '

Chemical Avian LCSO Category 1D #_ , Classification
- Propachlor © >5000 ‘ Practically Non- 00108087 Core
. toxic | . 00104335
>5423  Practically Non- © * LEWPRO3 .  Core
‘ ‘ toxic ' o '
>5620 o Practically Non- 00132908 * Core
—— e e e e XX o
Alachlor - >5000 * Practically Non- 00093660 Core
' foxic ' :
>56620 Pracﬁcally Non-- 070839 Core
A toxic o . :
>5620 Practically Non- 070839 - Core -
e _foXio_
Acetochlor 171 Stightly toxic - 41565130 Core
' >4610 Slightly toxic 41565131 Core
>5620 Practically Non- Acc.99812 Core
[ . toxic 4
>5620 " Practically Non-  * Acc.99812 . Core
—— e e tOX0 ——— e
- Metolachlor ~ >10000 ' Practically Non- 0016425  Core
- " ' S toxic , :
>10000 ' Practically Non- =~ 0016426 Core
toxic o '

*Technical Grade Material



Table E-4: Comparison of freshwater fish 9

and metolachlor.

6-hr LC50 data (ppm) for propachilor, acetochlor, alachlor

Chemical

00018723

96-hr LC50* Category ID# Classification
Propachlor 0.23 Highly toxic 40098001 Core
e __0A7._ __ . . Hihlytoic _ _ _ 00041335 _ _ Core_ _ _ _
Alachlor 1.0 Highly toxic 234628 Core
5.6 Moderately toxic 234628 Cofe
2.8 Moderately toxic 00023615 Core
4.3 “Moderately toxic . 40094602 Core
— 2_;4 _____ Moderately toxic _ 40094602 __ __ Core _ _ __ __
Acetochlor 12 Moderately toxic © 41963306 Core
15 Moderately toxic 41565133 Core
0.38 Highly toxic 41565132. Core
i 16_ _ _ _ _ __Moderatelytoxic _ __ 415651332 _ _ Core  _ _ _
Metolachior 3.9 , Moderate}y toxic 0018_722 Core
- 4.9 Maoderately toxic 0015534 Core
8.0 Moderately toxic 40098001 Core
10.0 ‘ Core

Table E-5: Comparison of aquatic inve

alachlor and metolachlor.

Moderately toxic

rtebrate 48-hour LCSO data (ppm) for propachilor, acetochlor,

Category

Chemical __48-hr LC50* D# Classification
Propachlor 079 . Highly toxic 40098001 Core |
7.8 Moderately toxic 00041336 Core
e 69_ . __ _ _1 Moderately toxic_ ___40098001_ _ __ Core _ _ _ _
Alachlor 21.0 Slightly toxic 40098001 Core
e 32_____ _ A Moderately toxic 40098001 _ __ Core. _ _ _
Acetochior 8.2 Moderately toxic 41565134 Core
e 140 _ _ _ _ _ Slightiytode _ _ _ Acc.99812 _ _ Core _ _ __
Metolachlor 25.1 Slightly toxic 226955 Core
23.5 Slightly toxic 40098001 Core
3.8 Moderately toxic 40098001 :

* Technicél grade material

I3



Table E-6: Comparison of estuarine fish 48-hour LC50 data (ppm) for propachlor, acetochlor, alachior

and metolachlor.

Chemical 48-hr LC50* Catédorv ID# Classification
_Propachlor _ _ _ MNoData _ _ _ __ _ _ __ _ __ ________ S
_Alachlor _ _ ___NoData _ __ __ ____ _ __ _ _ _ _ _ _ _ _ _

Acetochlor 2.1 Moderately toxic 42713102 Core
e 39 ___ A Moderately toxic  ___41565137_ _ __ Core _ _ _ _

Metolachlor - 9.8 Moderately toxic 43487101 Core

Table E-7: Comparison of estuarine invertebrate%-hoﬁr LC50/ECS0 data (ppm) for propachlor,
acetochlqr, alachlor and metolachlor. ]

_ Chemical 48-hrLC50*  Category D# Classification
_Propachlor _ _ __MNeData _ _ . _ " _ . _ " _
_Mechlor __ . _NeData _ _ _ __._ _ _ ____ __ -~
Acetochlor 22 Moderately toxic 42713101  Core
8.0 o Model;ately toxic 41565136 Core
5.3 : Moderately toxic 41565135 Core
e 382 _ _ _ _ _ Moderatelytoxic . 42713103 _ _ Core _ _ _ _
Metolachlor 4.9 . Moderately toxic* 43487193 ‘ Core
| 16 | ~ Moderately toxic 43487102 - Core

Table E-8: Compaﬁson of mammaliaﬁ acute oral LD50 data (r‘n'glkg). for propachlor, acetodhlor,
alachlor and metolachlor. ) ’

Chemical ' 96-hr LD50* Category D# Classification
_Propachlor . _ _ 1800 _ _ _ _ __ _ " _ _ __ N ____
_Machlor © _ _ _ NeData _ _ _ __ _ _ _ _ _ - ___

Acetochlor - 22 , Mdﬁer’ately toxic 42713101 - Core

| 8.0 | Moderately toxic 41565136 Core

‘5.3 K Moderately toxic 41565135 Core
R 382 _ _ . _ _ Moderatelytaxic __ 42713103  _ _ Core  _ _ _

Metoiachior 4.9 " Moderately toxic 43487103 Core

1.6 | Moderately toxic = 43487102 Core

*Technical grade _material



Appendix F: Alachlor and its Degradates

ﬁ
H C  _CH c cl
3 \ / 2\ / \ /
0 CH
CH CH
H c/' ~cH

2-Chloro-2',6'-die‘thyl-N-methoxymethylacetanilide

(Alachlor)
I
C. - _0
o \?/
HO '
CH, CH,
H c/, ~CH

2'6'-Diethyloxanilic acid
(DM-Oxanilic acid)
(Compound HII)



(N-Methoxymethyl- N (2 6- d|ethy|phenyl)-2-ammo—2—oxoethyl)
" sulfinylacetic acid
(Alachlor-sulfinylacetic acid)

(Compound VIii)

- 2",6'—Diethyl—N-methoxymethy.loxanilic acid
(Alachlor oxanilic acid)
' (Compound X)




o) o OH
H_C CH lcl IS!/
N T N X,
~ _CH CH
H c/ ~CH

2',6'—Diethyl.-N-methoxymethyl-z-svuIfoéceta_hilide
- (Alachlor sulfonic acid) . :
(Compound XI) ~



